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On Séz

Mithat Tek¢cam
Kartal Anadolu imam Hatip Lisesi Okul Miduiri

Tiirkiye'ye dncii, diinyaya ornek.

Tim 6grencilerimizi akademik sosyal ve kiiltiirel agilardan 6nder bireyler ola-
rak yetistirerek Turkiye'ye 6ncl, diinyaya ornek bir egitim kurumu olmak vizyo-
nuyla yola ¢iktik. Bu yolculukta gordiiglimiz islev, sundugumuz insan kalitesi
ve toplumsal talepleri karsilamadaki basarimizla Tirkiye'nin incisi olduk.

Her alanda 6zglin calismalara imza atiyoruz. Okul dergiciliginden, olimpi-
yat calismalarina, arastirma projelerinden mesleki calismalara, sosyal etkin-
liklerden uluslararasi programlara kadar farkli basliklarda Tiirkiye'ye 6ncd,
diinyaya 6rnek calismalar Uretiyoruz.

Kartal AiHL'de dergicilikten, yayinciliktan énce kitaba ve okumaya 6nem
veriliyor. Okul yerleskemizin girisinde U¢ katli mustakil olarak insa ettigimiz
1624 m2kapali alana sahip kiitiiphanemiz alaninda da éncii oluyor. Ozgiin mi-
marisinin yani sira; genis kitap hacmi, teknolojik alt yapisi, okuma ve calisma
alanlariyla Harikulade isler Satomuzun nadide bir parcasi oldu. Ogrencileri-
mizin elden ele yeni kiitiiphaneye kitaplarimizi tasidigl bu mekanda ok giizel
Urinler Uretilmeye baslandi. Arastirma yapma, okuma faaliyetleri ve 6dev
calismalariigin ulusal program 6grencilerimizin yani sira IGCSE ve IB 6grenci-
lerimiz de kiitiiphanemizden hakkiyla yararlanmaya basladilar.

Kitiiphanemiz sonrasi Teknoloji ve inovasyon Merkezimizi Kartal Egitim
Vakfimiz ile beraber 6grencilerimizin hizmetine hazirliyoruz. Fizik, Kimya,
Biyoloji, STEM, Bilgisayar laboratuvarlarimizda 6grencilerimiz ¢alismalarini
yuriterek cok 6zglin eserlere ve projelere imza attilar. Bilim Seyyahlari, De-
neysel Bilim Tarihi, Ogretmenim Ogretmenim, Etkin Felsefe vb. projelerimiz
egitimde yeni acilimlara vesile oldu. Bu calismalari daha glizel gerceklestire-
cegimiz Teknoloji ve inovasyon Merkezimizi yakin zamanda hizmete sokmak
istiyoruz. inaniyorum ki bu mekanlarda daha nitelikli Internal assesstment,
Extended Essay ve Essay calismalarini okuyor olacagiz.



Uluslararasi Programlar

Ulkemizin ihtiyaclari, sosyal yapimiz, degerlerimiz, yetistirmek istedigimiz
insan giiciiniin dogru belirlenmesi ve planlanmasi gerekir. Ulkemizde sinav
odakli sistemler kullanilirken 6zellikle gelismis Ulkelerde akredite olmus
okullar ve uluslararasi kabul géren programlarin kullanildig egitim sistem-
leri tercih edilmektedir. Bu programlardan en yaygin olanlari IGCSE ve IB'dir.

2014 Yilinda IGCSE ve 2016 yilinda ise IB programlarini uygulamaya basla-
dik. Tarkiye'nin IGCSE uygulayan ilk devlet okulu ve IB Diploma programini
uygulayan ikinci devlet okuluyuz.

IGCSE (International General Certificate of Secondary Educati-
on)/Uluslararasi Genel Ortaogretim Sertifika Programi

Cambridge Universitesi tarafindan 1988'de gelistirilmis olan IGCSE, diinya
capinda bircok akademik kurum ve is veren tarafindan kabul gérmektedir.
Cambridge IGCSE, dinyanin bazi yerlerinde Universiteye giriste kabul géren
Cambridge International AS&A Level, IB DP ve US Advanced Placement ders-
leri igin bir 6n hazirlik olarak gorilmektedir.

Cambridge Uluslararasi Genel Ortadgretim Sertifikasi (IGCSE), diinya ¢apin-
da en c¢ok taninan ve kabul goren sertifikalardan biridir. IGCSE dersleri, bilgiyi
hatirlama, sorun ¢6zme, inisiyatif alma, ekip ¢calismasi ve sorgulama becerileri
kazanma gibi yasam icin gerekli egitsel becerileri gelistirmesiyle taninir.

Cambridge IGCSE bircok bransta temel ve genisletilmis calismalar secenegi
sunarak farkli beceri diizeylerinin ihtiyaclarini karsilar.

IB (International Baccalaureate)/Uluslararasi Bakalorya Diplo-
ma Programi

Dlnyanin bircok llkesinde orta 6gretimde 16-19 yas 6grenci gruplarina uy-
gulanan ¢ok kapsamli ve Diinya'nin en saygin Diploma Programidir.

IB, 1968 yilinda aileleri sik olarak yer ve Ulke degistiren lise 6grencilerinin ortak
bir miifredatla 6grenimlerine devam etmeleri amaciyla bir grup girisimci egitim-
ci tarafindan Cenevre Uluslararasi Okulu'nda baslamistir. Bugtin ise IB Programi
Diinya'da toplam 150 (ilkede yaklasik 5000 okulun istirak ettigi 1 milyondan fazla
Ogrencinin egitim gordugl bir programidir. Tirkiye'de ise 5 tane devlet okulu ve
66 tane 6zel okul olmak tizere toplam 71 okul bu programa dahildir.

Diinya 6lceginde hazirlanan ders programlari ile IBDP, kiiresel baglamda di-
stinebilen, disiplinli ve rekabetci kosullara hazir gencler yetistirmeyi hedefler.
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Gercek anlamda bir yliksekogretim 6grencisi olmanin altyapisini olusturur.

Kartal Anadolu imam Hatip Lisesi IB Diploma programini secen yiiksek mo-
tivasyonlu 6grencilerimiz Milli Egitim Bakanligimizin vermis oldugu lise dip-
lomasinin yani sira IB bitirme sinavlari sonunda uluslararasi gecerliligi olan 1B
Diplomasini da almaya hak kazanirlar.

IB Diploma Programi, akademik dirGstlik ilkesi ile cok yonli, arastirmayi
seven, merakli, iretken, sorumluluk sahibi ve belki de her seyden 6nemlisi,
okuyan-yazan insanlar yetistirilmesini saglamaktadir.

IB Internal assessment (IA) ic Koklii Degerlendirme, Kavramsal olarak, sinif
ogretmeninin degerlendirdigi calismalara i¢ kokli degerlendirme adi verilir.
Her grup dersin en az bir adet |A gereksinimi vardir. Ornegin Grup 1'deki Lite-
ratlir dersi bir inceleme yazisiisterken, Grup 4'teki Fizik dersi bir deney raporu
istemektedir. Puanlandirma sinif 6gretmenleri tarafindan yapilsa da, IB ta-
rafindan rastgele secilen ddevler degerlendirmeye alinir. Ogretmenin verdigi
puan ile moderatorin verdigi puanin uyusmamasi sorun yaratabilecegi icin,
diinyadaki tim okullar ayni kriterlerle puanlandirmaktadir.

IB Extended Essay (EE) Genisletilmis makale, 6grencinin ilgilendigi alan
dogrultusunda genis ¢apli bir arastirma yapmasina olanak saglayan ve seci-
len bir ders kapsamindaki sinirli bir konu tizerinde derinlemesine yapilan bir
calisma olarak tanimlanir. Bu calismanin amaci 6grencilere kisisel olarak bir
arastirma yliritme yetenegi, fikirleri ve bilgileri mantikli ve tutarli bir bicimde
aktarma becerisi kazandirmak ve bir tezi kurallara uygun bir bicimde hazir-
lamayi 6gretmektir. Genisletilmis makale, temelde 6grencinin kendi yorum-
larina dayanir. Diploma programinin son yilinda yapilan bu tez, 3000-4000
s6zclikten olusan bir rapor seklinde hazirlanip IB tarafindan degerlendirilir.
Tamamlanmayan bir tez IB diplomasi almayi engelleyebilir.

Ogrencilerden yeni bir sey kesfetmeleri beklenmez, fakat konularina 6zgiin
bir yaklasim gostermeleri beklenir.

Basarmak Gelenegimiz

Universiteye giris imtihanlarinda yillarca cikardigimiz Tiirkiye dereceleriyle
adimizdan hep s0z ettirdik. Akademik alandaki basarilarimizi sosyal ve kiiltiirel
basarilarimizla destekliyoruz. Ulusal basarilarimizin yanina Uluslararasi Prog-
ramlarda llkemizi basariyla temsil ederek diinya derecelerine imza atiyoruz.

IGCSE programinda her yil ana dilde birinci okulumuz 6grencileri arasindan
cikiyor. IB'de her yil yiikselen basari grafigine sahibiz. IB 2020 Mezunlarimiz
citayi cok yiikseklere tasidilar. IB'de Diploma puanlari 45 (izerinden belirle-
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nirken IB DP 2020 mezunlarimizdan Zeynep Yediyildiz 44 Diploma puaniyla
¢ok bliylik basariya imza atti. Pandemi strecinde tim okullarin ve 6grencile-
rin diploma puan grafigi asagiya dogru seyrederken okulumuz 6grencilerinin
diploma puanlari 6nemli artis gosterdi. Okul ortalamamiz IB DP 2020 me-
zunlarimizda 35.3 olarak sekillendi. IB Mezunlarimiz Diploma Programindaki
gosterdikleri basarilarini Yiksekogretim Kurumlari Sinavina (YKS) da tasidi-
lar. Bunun en somut 6rnegi de IB DP'den 39 diploma puaniyla mezun olan
Slimeyra Karacan'in YKS Esit Agirlik alaninda Tirkiye 4. st olmasiydi.

Basari gelenegimizi devam ettirerek yeni sayfalar ekleyen tim 6grencileri-
mizi, velilerimizi ve egitim kadromuzu tebrik ederim.

Bellek

Seher ile ¢ciktigimiz dergiler yolculuguna 2016 yilinda Bellek'i ekledik. Ulus-
lararasi programlardaki Griinlerimizi paylasma kaynagi olan Bellek'in besinci
sayisi olan 2020 sayimizla karsinizdayiz.

Turkiye'nin IGCSE ve IB Diploma programini uygulayan ilk devlet okulu ola-
rak bu programlardaki 6grencilerimizin Grlinlerini bu vesileyle sizlere sunma-
nin bahtiyarligini yasiyorum. Bu sayimizda 2 yillik bir IB ders donemi boyunca
ogrencilerimizin emek vererek hazirladiklari, i¢ ve dis degerlendirmeye tabi
odevlerini bulacaksiniz. Kendi alanlarinda alinmis en yiksek puanlarla, 6g-
rencilerimizin ¢alismalarini sizinle paylagsmaktaki amacimiz, basarinin ve gu-
zelliklerin paylasilabilir oldugunu gostermenin yani sira hem aday 6grenci-
lerimize hem de ulkemizde bu egitim modeline baslamaya karar kilmislara
rehber olmaktir.

Bellek'020'de calismalari yayinlanan 6grencilerimizi tebrik ederken rehber-
liklerini esirgemeyen 6gretmenlerime ise tesekkir ederim.

Kalem aklin dilidir. Sayet Kartal AIHL 6grencisi maneviyati bu dile ortak
etme maharetini gostermeyi basarirsa elbette ki yarinlara daha emin adim-
larla gidecektir. Okudugu kadar dolu ve konustugu kadar hazirlikli olan 6g-
rencilerimizin yazdiklariyla olgunlagmasi en buyuk dilegimizdir.

Gayret biz kullarin vazifesi, tevfik Yiice Yaradan'in litf-u keremidir.



Turkish Written Assignment'020




Makale

Zeynep Aytekin
Golgeler, Maskeler ve Benlik: Kor Baykus
Adl Eserde ic Catismanin izleri

1936'da yayimlanan Kér Baykus isimli eserinde Sadik Hidayet mutsuz, diinyadan ve
etrafindaki insanlardan yana sikayetci olan ve bu insanlardan uzaklasmak icin kendisini
evine kapatarak golgesi icin yazmaya baslayan bir adamin yasadigi bunalimlari ele alir.
Odak figlir olan anlatici, aktardigi i¢ catismalarini golgesi icin kaleme aldigini belirterek
eser boyunca bir anlamda kendisiyle ylizlesmektedir. Eserde odak figiiriin yasadig i¢
catismalar glivenilmez anlaticiya yer verilerek ve i¢ monolog tekniginden yararlanilarak
aktarilmaktadir. Bu i¢ catismalar okuyucuya anlaticinin golgesi ile yasadigi catismalar,
personalari yani maskeleri ile arasindaki ¢catismalar ve id ile stiper ego arasindaki gatis-
malar olmak lizere (¢ baslik altinda verilir. Bu makalede, anlaticinin bu i¢ ¢atismalar
Carl Jung ve Sigmund Freud'un teorileri baglaminda tartisilacaktir.

Carl Jung, golgeyi kisinin karanlik tarafi olarak ifade etmektedir.! Golge, bencillik gibi
bastirilmis icgldiileri temsil eder. Bu baglamda, kisiliginin karanlikta kalmis tarafiyla
ylizlesen, yani golgesinin farkina varmis bir birey bircok yeni problem ve catisma ile
karsi karsiya kalir. Jung'un deyimiyle "kendisi icin ciddi sorun teskil etmeye baslayan"
birey sorunlarini ¢dzebilmek icin kendi golgesi ile basa ¢cikmayi 6grenmesi gerektiginin
farkina varir. Kér Baykus adli eserde de anlaticinin i¢ catismalarindan biri olarak golgesi
ile yasadigl miicadeleler okuyucunun karsisina ¢cikmaktadir. Golgesinin farkina varmis
olan anlatici, kendisini golgesine tanitmak amaciyla yazmaya baslamistir. Eserde an-
laticinin gblgesini daha iyi tanima ve golgesi tarafindan taninma istegi, bunu basara-
mama durumunda kendini taniyamadan 6lme korkusu da bu farkindaliktan kaynak-
lanmaktadir. Dolayisiyla anlatici golgesi ile bir catisma icerisindedir. Esasen tiim bu
yazdiklar kendisini gélgesine tanitma cabasiyla ortaya ¢cikmistir, ancak goélgeyle basa
¢ikabilmeyi 6grenmesi kolay degildir. Anlatici her ne kadar golgesine kendini tanitmak
istese de "hasimdir, karsittir, ayridir gélge." Oyle ki, gélgenin sebep oldugu ¢catismalar
ylzunden anlaticl kendi golgesini zehirleyip oldiirmek istemektedir. Bu ¢atismalarin
siddeti ic monolog teknigine basvurularak anlaticinin su soézleriyle vurgulanmistir: "O
ugursuz golge lamba isiginda duvardan egiliyor, yazdiklarimi dikkatle okuyor, oburca
yutuyor sanki." (Hidayet, 2017: 37) Bir taraftan kendisini yalnizca gélgesinin anlayacag-
ni diisiinen anlatici 6biir taraftan "varliginin buruk sarabini bogazina akitma" (Hidayet,
2017: 37) yani golgesinden kurtulma cabasi icindedir. Sadik Hidayet golge ile odak figiir
arasindaki iliskiyi glivenilmez anlatici araciigi ile yansitir. Glivenilmez anlatici, okura
dogru ve giivenilir bilgi aktarmaz. Ote yandan yazar anlatilanlarin yanlis oldugu ya da
birbiriyle celistigini okuyucu bilsin ister. Eserde goélgesi ile birbirlerini tanima istegi iceri-

"Jung, Carl Gustav. Psikoloji ve Din.
2 Demiralp, Oguz. Kér Okur: Sadik Hidayet Uzerine Kér Baykus Merkezli Okuma Denemesi, s. 94.
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sinde olduklarini aktaran anlaticinin aslinda gélgesinden kurtulma ¢abasi icinde olmasi
glvenilmezliginin delilidir. Anlaticinin gélgesini zehirleyerek ondan kurtulma istegi de
eserde sonradan aciga ¢ikmaktadir. Baslangicta okuyucu sarabin zehirli oldugunu bil-
mezken eserin sonlarina dogru bu "gercek"le karsilasir. Bu durumun agiga ¢ikmasi ise
anlaticinin golgesiyle yasadigl ic catismanin siddetini daha da belirginlestirmektedir.

Anlaticinin yasadig bir baska ic catisma da personalariyla yasadigi catismalardir. ilk
olarak Jung tarafindan ortaya atilan "persona" kavrami en genel ifadesiyle kisinin diger
bireylerle iletisim halindeyken yansittigi karakteri ya da maskeleridir. Anlatici yasadig
toplumdaki insanlardan "ayaktakimi" olarak bahseder. Toplumdaki insanlari bu sekil-
de ifade etmesi, anlaticinin topluma karsi bakisini yansitan en somut 6rneklerdendir.
Bu insanlarin bir kisminin siirekli ayni maskeyi kullanip yipratmasini, bir kisminin da
surekli maske degistirmesini elestiren anlatici, kendisini toplumdan ve maskelerden
tamamen soyutlamak isteyerek kendisini eserin ilk bolimunde yalniz yasadigl evine,
ikinci bélimuinde ise odasina kapatir. Ancak maskeleri yliziinden bu insanlardan adeta
tiksinen anlatici kendisinin de maskeleri oldugunun farkina varir. Yazar, yine ic monolog
teknigine basvurarak anlaticinin personalariyla yasadig catismayi belirginlestirir. Bu
durum, anlaticinin yiiziinin kendine ait olmadigini fark etmesi ve aynada tiim insanla-
rin ylzlerinin yansimalariyla karsilasmasiyla verilir: "Kur'an okuyan ihtiyarin, kasabin,
karimin maskelerini kendi yliziimde goriiyordum." (Hidayet, 2017: 71) Kendisini maskeli
insanlardan hep ayri géren ve odasina kapanarak diinyasini da onlardan tamamen ayi-
ran anlaticinin "ayaktakimi" ve dis dlinya ile kendisini bir tutmasi da glivenilmezligi ile
ilgili baska bir ayrintidir. Anlatici icin maskelerinden arinmasi, tiksindigi ayaktakiminin
bir parcasi olmamasi icin gereklidir fakat kendisinin maskeleriyle ylzlesmis olmasi, di-
gerlerinden ayrilip odasina kapanarak bu maskelerden arinmanin Gimkiin olmadigini
da fark etmesini saglamaktadir ki bu da anlaticinin personalariyla arasindaki catismayi
siddetlendirmektedir. Maskelerden arinmak isteyerek kendisini odasina kapatip perde-
lerini indiren anlatici kendisini dig diinyadan tamamen uzaklastirdigina inanmaktadir.
Ancak aynanin karsisinda maskelerinin timuyle karsilasmasi, biitiin cabasina ragmen
kendisini dis diinyadan tamamen ayiramadigini gosterir. Siginagi olan odasinin duvar-
larindan "yasam parcalar" sizmakta ve gerceklik onunla alay etmektedir. Her ne kadar
perdelerini indirse de aynanin karsisinda karsilastig sey "ayaktakimi”"ndan onu farksiz
kilan maskeleri ve bunun sebep oldugu catismadir.

Eserde surekli olarak karsilasilan bir diger catisma ise id ile stiper ego arasindaki ¢a-
tismadir. insanin alt beni olan id, biling disidir ve biyolojik temellere dayanir. Kisinin
irrasyonel arzu ve isteklerinin kaynagidir. Ust beni temsil eden siiper egonun islevi ise
ideal olana ulasmayi saglamak ve normlar ile kurallara uyulup uyulmadigini kontrol
altina almaktir. Her insanin egosu, id ile sliper egosu arasinda bir denge kurmaya ¢a-
lisirken catismalar yasar. Freud'a gore, stiper ego ile id arasinda denge kurulamadig)
takdirde ise insanda nevrotik bozukluk gézlemlenir.? Eserde siiper ego, sik sik kahkaha
atan bir ihtiyar ile temsil edilirken id bir kadin olarak okuyucunun karsisina ¢cikmakta-
dir. Eserde stiper ego ile id arasindaki catisma anlaticinin kadini ve ihtiyari ilk gordtgi

? Freud, Sigmund. The Psychopathology of Everyday Life.
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andan itibaren agiga cikar. ikisinin birlikte gériindiigii ilk sahnede, anlaticinin elinde
ihtiyari zehirlemek icin sarap bulunmaktadir. Ancak ihtiyarin kahkahasinin duyulmasi
Uzerine anlatici siseyi yere birakir, ihtiyara sarabi vermez. Boylece sliper ego olan ihtiyar
zehirlenip oldiiriilemez. Kahkahadan korku duyan anlatici, kadina yeniden bakmaya
cesaret edememektedir. id'i temsil eden kadina duyulan istek, kahkaha atan ihtiyar
olarak sembolize edilen stiper ego tarafindan engellenmektedir. Bu durum anlaticinin
yasadigl id ve sliper ego ¢atismasina isaret eder. Kadinin anlaticinin yanina gelmesiyle
bu sefer de idin etkisi altina giren anlatici, bu durumu biyiilenmek olarak nitelendirir.
Ancak bu ¢atigmada siiper ego yeniden baskin gelir ve anlatici zehirli sarabi kullanarak
kadini zehirler. Burada anlaticinin egosunun, ihtiyar ve kadin olarak okuyucunun karsi-
sina ¢ikan sliper ego ve id arasinda bir denge kuramadigi gorilmektedir.

Anlaticinin kadini zehirlemesinde de yazar glivenilmez anlaticiya basvurmustur. An-
latici, okura sarabin zehirli oldugunu sdylemez ve "ag ya da susuz olabilirdi" sozleriyle
kadini zehirledigini belli etmez. Ancak daha sonra, sarabin zehirli oldugunun 6grenil-
mesiyle aslinda kadini zehirleyenin ve kadinin 6limine sebep olanin anlatici oldugu
ortaya cikar. Anlatici, kadini zehirledikten sonra icinde ansizin bir ferahlik hissettigini
belirtir: "Bundan sonra benim iradem altindaydi o, ben ona bagli degildim artik." (Hi-
dayet, 2017: 27) Bu durum, anlaticinin id'i kontrol altina aldigini diisiindigiinii géster-
mektedir. Kadini bir bavula koyup gdmmek isteyen anlatici, bunu tek basina yapama-
yacagini belirttikten sonra ihtiyar ile karsilasir ve bavulu birlikte tasirlar. Burada yazar
stiper ego ve id'in catismasinda stiper egonun baskin oldugunu bir kez daha vurgular-
ken anlaticinin id ile stiper ego arasindaki dengeyi saglayamadigini da gostermektedir.
Bahsedilen dengenin saglanamadigl durumlarda da nevrotik kisilik bozuklugu ortaya
¢ikmaktadir. Ego ve id arasinda dengenin saglanamamasi anlaticinin toplumdaki diger
bireylerle ya da kendi ifadesiyle "ayaktakimi" ile saglikli iligskiler kuramamasi gibi prob-
lemlere sebep olmaktadir. Eser boyunca suiper ego ve id arasindaki ¢atismada, stiper
egonun ¢ok baskin oldugu goériilmektedir. Stiper egonun baskin olmasi sebebiyle de,
ihtiyarin kahkahasiyla sik sik karsilasilmaktadir. Bir 6z alay niteliginde olan bu "kuru,
sinir" kahkaha, stirekli tekrarlanarak siiper egonun anlaticiy1 kiigimsemesini, normla-
ra uymayan ve ideale uygun olmayan her davranisini yargilamasini temsil etmektedir.
Anlaticinin strekli olarak yasadig stiper ego-id ¢catismasi daima stiper egonun baskin
gelmesi ile sonuglanmaktadir.

Sonug olarak Kér Baykus adli eserde Sadik Hidayet yasadigi problemleri golgesi icin
kaleme alarak kendisiyle ylizlesmek isteyen bir odak figiirii ele alir. Bu yiizlesme, odak
figlirde i¢ catismalara sebep olmaktadir. Eserde golgeyle yasanan bu i¢ catismalari,
anlaticinin golgesi ile yasadigl catismalar, personalari ile yasadigi catismalar ve id ile
sliper egonun arasindaki catismalar olmak lizere li¢ baslik halinde incelemek miim-
kiindir. Sadik Hidayet, eserde odak figliriin ¢catismalarini vurgulamak icin gtivenil-
mez anlaticiya ve i¢ monolog teknigine yer verir.
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Makale

Mehmet Fatih Izgi
Kor Baykus Adli Eserde Anlaticinin
Sancilarinin Kaynagi Olarak Yalnizlik

Kor Baykus, Sadik Hidayet'in kaleme aldigl ve okuyucuyu anlaticinin bilinciyle ve bi-
lincaltiyla basbasa birakan, i¢ sikintilarin ve i¢ catismalarin imgesel bir anlatimla islen-
digi alegorik bir eserdir. iki farkli olay 6rgiisii takip eden eser ilk olarak sehrin disinda,
yalniz yasayan bir nakkasin dogaistu bir kiza asik olmasiyla basindan gecenleri; son-
ra karisi tarafindan reddedilmesi lizerine hastalanarak yataga diismiis ve toplumdan
uzak kalmis bir adamin karisini éldiirmesini konu edinir. iki olay érgiisiinde de anlatici
ayni kisidir ve yazar, anlatici lizerinden insanin gektigi i¢ sikintilarin ve varolussal mi-
cadelelerin nedenlerini ve sonuglarini anlatmaktadir. Bu sebep ve sonuglarin anlasil-
masi icin anlaticinin i¢ diinyasina ulasilmali, bunun iginse i¢ sikintilarin ve varolugsal
mucadelelerin temeline inilmelidir. Eserde anlaticinin en yogun yasadigi sikintinin terk
edilmislik ve reddedilmislikten dogan yalnizligi olmasi ve yalnizliga yonelik imgelerin
coklugu eserde derinlikli bir okumanin yalnizligin felsefi analiziyle ve bu analizin anla-
tici Gizerindeki etkilerinin anlasilmasiyla miimk{n olacagini géstermektedir. Boyle bir
okuma sonucunda anlaticinin varolus problemlerinin ve i¢ sikintilarinin en temelde fik-
ri, manevi ve bazen fiziki yalnizligindan kaynaklandigi goriilmektedir. Eserde imgeler ve
karsilastirma yoluyla anlaticinin toplumdan kendini soyutladigi gésterilmekte, bunun
sonucunda anlaticinin topluma ve kendine yabancilastigi anlasilmaktadir. Anlaticinin
Tanri arayislari ise ZerdUstlik gondermeleriyle ve hallisinasyon halinin tasvirleriyle, bu
arayislarin sonugsuz kalmasindan cektigi manevi yalnizlik ve bu durumun yol a¢tigi va-
rolus sancilar "Turkmen kizi" imgesiyle anlatilmaktadir. Anlatida hayalile gergegin bir-
birine karismasi anlaticinin bilingsel diizeyde bir paylasimdan yoksun oldugunu, yazma
ihtiyaci ve anlatici-golge catismalari ise anlaticinin paylasimdan yoksun olmasi sebe-
biyle cektigi varolus sancilarini gdstermektedir.

Anlatici, hastaligindan dolayr toplumdan uzak kalmistir. Topluma "hendegin ote ta-
rafindaki harabelikte" olan evinden ve "odasinin penceresinden" bakan anlatici insan-
larla iliski kurmaz ve yalnizdir. Aristo'ya gore insan sosyal bir varliktir ve yalnizlik, kisi
tarafindan tercih edilse bile kisiyi topluma ve kendi benligine yabancilastirir: "izole edil-
mis, politik etkilesimin yararlarindan faydalanamayan ve kendine yeterli oldugundan
buna ihtiya¢ duymayan kisiler toplumun bir parcasi degildir ve bu sebeple ya hayvanla-
sirlar ya da tanrilasirlar."” Anlaticinin toplumdan soyutlanmasi ve bunun etkileri oku-
yucuya "hendek" imgesiyle aktarilmaktadir. Hendek, diismanlari sehrin disinda tutmak
icin kazilir. Bu bakimdan hendek eserde anlatici ile toplum arasindaki mesafeyi temsil
eden bir imge olarak kullanilmaktadir: "Sadece bir hendegin 6teki tarafinda tikis tikis

"Makalenin yazarinin kendi cevirisi, Ben Lazare Mijuskovic, Loneliness in Philosophy, Psychology, and Literature,
IUniverse A.S., 2012 s.lii.
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kerpic evler goziiklyor." (Hidayet, 2018: 17) Toplumdan uzak kalma yabancilasmayla
sonugclanir. Bu yabancilasmanin bir disavurumu da anlaticinin insanlara yonelik igren-
tisidir ve bunu onlari tanimlayis bigimiyle gostermektedir: "Clinkl hepsinin agzina bir
avug bagirsak asilmisti; bagirsaklari da cinsel organlarinda sona eriyordu." (Hidayet,
2018: 65) insanlara yonelik igrentisinin bir sonucu da anlaticinin kendisini toplumdan
izole etmesidir. Yazar, ayna-pencere karsilastirmasi lizerinden anlaticinin kendini top-
lumdan uzaklastirdigini anlatir. Ayna, kisiye kendi yansimasini gdstermesiyle kisinin
ic diinyasini temsil eden bir imgeyken pencere dis diinya ile baglanti saglayan bir im-
gedir. Anlaticinin odasindaki aynayi pencereye tercih ettigini sdylemesi i¢ diinyasina
kapanmayi tercih ettiginin kanitidir: "Bu ayna kisitlanmis hayatimda, benimle higbir
ilgisi olmayan ayaktakimindan insanlarin diinyasindan daha 6nemli." (Hidayet, 2018:
49) Anlatici, yalniziginin bir sonucu olarak kendisine de yabancilasmistir. Eserde bu du-
rum anlaticinin "insanlarin diinyasindan daha ¢cok 6nem verdigi ayna"daki yansimasini
tanimamasiyla gosterilmistir. Aynaya baktiginda baska bir yansima goren anlaticinin
yansimasindan ka¢mayi diistinmesi onun kendine yabancilasmasindan kaynaklanmak-
tadir: "Goriintli bana yabanciydi... Kagacak olsam pesimden gelmesinden korkuyor-
dum." (Hidayet, 2018: 77) Anlaticinin yalnizlig onun topluma yabancilasmasina kapi
aralamis, boylelikle kendisinden de yabancilasmasina sebep olmustur.

Eserde gercek ile hayal birbirine girmistir. Hayal, kisinin i¢ diinyasinda olusan ve dis
diinyayla somut baglantisi olmayan bir olgudur. Eserde gercek ve hayalin ayirt edileme-
mesi anlaticinin dis diinyayla, yani baska bilinclerle paylasimda bulunamadigini, dolayi-
siyla yalnizligini gostermektedir. Fichte, paylasimdan yoksun bilinglerin varligini baska
bilinglerde yer edinerek kanitlamaya ve yalnizliktan dogan yokluk hissinden kurtulmaya
cabaladigini séyler. Bu yolla biling baska bilinglerde kendi varliginin kanrtini bulmaya ¢a-
lisir, bundan mahrum kalmasiysa varligini kanitlamaya ihtiyag duymasina sebep olur. Fi-
cthe'ye gore bilincin yalnizligindan kurtulamamasi varolus sancilariyla sonuglanir. Baska
bir bilince ulasamamasi durumunda biling kendinden farkli bir alt biling olusturur ve bir
kimlige sikisan bu iki kisilik catisma haline girer. Bu catisma sonucu biling hem yalnizligin-
dan hem de varolusunu kanitlama ihtiyacindan kurtulmus olur.? Bu bilginin isiginda anla-
ticinin kendi varligindan stiphe duydugu ve golgesiyle catismalarinin bu siiphesini gider-
me ¢abasi icin oldugu anlasilmaktadir. Anlatici, yazma ihtiyacini kendi varligini kanitlama
ihtiyaci dolayisiyla hissetmektedir: "Distincelerimi kendi hayali varligim, kendi gélgemle
iliskilendirmek ihtiyacindayim... Sadece kendi golgemle glizel glizel konusabilirim... Sa-
dece o taniyabilir beni..." (Hidayet, 2018: 45) "Anlaticinin yazdiklarini yutan" golge imge-
si ise anlaticinin yasadigi i¢ catismayi gostermektedir. Bu catismaya ragmen anlaticinin
"kendini golgesine tanitma" istegi onun yalnizliktan kurtulma ¢abasinin bir yansimasidir
ve anlaticinin i¢ ¢atismasinin kaynaginin yalnizlik oldugunu kanitlar: "...su yamuk golgem
yok mu; su ugursuz golge! Yazdiklarimi dikkatle okuyup yutuyor adeta... Hayatimin usa-
resini, hayir, aci sarabini gélgemin kuru bogazina damla damla damlatmak, sonra ona
"Iste hayatim!" demek istiyorum." (Hidayet, 2018: 46) Yalnizigindan dolayi kendi varli-
gindan sliphe eden ve varligini kendine kanrtlama ihtiyaci duyan anlatici bilincinde farkl
bir biling yaratmistir ve bu durum anlaticinin i¢ catisma yasamasina sebep olmaktadir.

2Mijuskovic, 5.73.
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Anlaticl, dinin "gevsekce, cocukga ve saglikli insanlar icin hemen hemen bir eglence"
oldugunu diisiinmektedir. Sartre'a gore din, insanin epistemolojik yalnizligini dindirir
ve insana bir varolus sebebi sunar. Bundan dolayi Sartre, Tanri'yi insanin yalnizliginin bir
yansimasi ve yalnizliktan kagma ¢abasi olarak goriir. Baska bir deyisle, Tanri'nin yoklu-
gunda yalnizligindan kurtulamayan insan varolus sancilarindan kurtulamaz.® Anlatici-
nin dinle barisamamasi da onun varolus sancilarina mahkum olmasina sebep olmakta-
dir. Dinle barisamamasina karsin hallsinasyon etkisiyle yapilan tasvirler ve Zerdistliik
gondermeleri anlaticinin bir Tanri arayisinda oldugunu géstermektedir. Anlatici acila-
rini dindirmek icin sarap ve esrar kullanmaktadir. Sarap ve esrarin etkisiyle ortaya ¢i-
kan haliisinasyon halinin tasvirlerinde anlaticinin diinyevi kisitlamalardan kurtuldugu
ve disunsel boyutta yikseldigi anlatilmaktadir: "Esrar icerken distincelerim buyuyor,
latiflesiyor, efsunlu bir hale biriiniip uguyordu... Hayallerim, dislincelerim yery(ziine
ait agirliklarin bagindan kurtuluyor..." (Hidayet, 2018: 72) Bu durum halisinasyon hali-
nin anlaticinin varolus sancilarindan kurtulma, yani Tanri'yi arama yolculugunu temsil
ettigini gostermektedir. Eserde golge imgesinin kullanildigi boliimlerde hayalile gercek
birbirine girer ve bu durum "Tanri'yi aramak" ile 6zdeslesen haliisinasyon halinde olur.
Anlaticinin gélgesine kendini anlatmak icin yazmasi aslinda Tanri'ya ulasma cabasidir,
fakat anlaticinin golgesiyle catismasi onun bu arayislarinin sonugsuz kaldigini goster-
mektedir ve epistemolojik yalnizligindan kurtulamayan anlatici varligi sebepsiz ve bu
nedenle aci verici gorir. Bununla beraber, eserdeki Zerdiistlik gondermeleri anlaticinin
Tann'yi bulma c¢abasi icinde oldugunu gostermektedir. Anlatici dogunca yapilan sarap
bir Zerdust rittielidir. Bununla beraber, anlaticinin "diri bir ceset" olarak "golgesine ken-
dini tanitmak" icin yazmasi, Zerddstlerin kulelere koydugu 6li bedenlerin Tanri ile he-
saplastigina inanmalarina benzer. Bu imgeler anlaticinin Tanni'yi aradigini kanitlarken
onun Tanri'yl bulamamasinin, yani epistemolojik yalnizliginin ve varolussal problemle-
rinin kaynagini gosteren bir imge de Turkmen kizdir. Anlatici Tirkmen kizini "doga Ust,
sarhos edici bir 151k" olarak tanimlamistir. Isik, Zerdiistlikte bastanri olan Ahura Maz-
da'nin bir formu, sarhos edicilik de eserde Tanri arayisinin semboliidir. Tirkmen kizinin
anlatiada "tapinma duygusunu uyandirmasi”, onun Tanri'yi simgelediginin bir baska
kanitidir. Anlatici, Tanri'ya ulasarak varolus sancilarindan kurtulabilecegini su sozler-
le anlatmaktadir: "Onun bir bakisi biitiin felsefe problemlerimi, ilahi muammalarimi
¢ozliverecekti. Onun bir bakisiyla benim igin sir, rumuz diye bir sey kalmayacakti." (Hi-
dayet, 2018: 23) Tirkmen kizini kaybetmesi ise Tanri arayislarinin sonugsuz kalmasina,
Tannisizliktan cektigi yalnizlik sonucu varolus sancilarinin ve Tanri arayisinin yeniden
baslamasina sebep olmustur: "Ondan sonra igkinin, esrarin dozunu arttirdim." (Hi-
dayet, 2018: 23) Tanri kavramindan yoksun kalan anlatici epistemolojik yalnizligindan
kurtulamadigi icin varolus sancilarindan da kurtulamamaktadir.

Sonug olarak, Kér Baykus adli eser anlaticinin i¢ diinyasina kapi aralayarak i¢ sikintila-
rinin ve varolus sancilarinin temellerine inmekte ve sonuglarini anlatmaktadir. Yazarin
eserde yogun bir bicimde yalnizligi cagiristiran imgelere yer vermesi ve anlatici Gizerinde
hakim olan yalnizlik temasi i¢ sikintilarinin ve varolus sancilarinin temelinde yalnizligin

3Yuliia Tarasenko, "Philosophical Understanding of Loneliness", Academia.edu, Kyiv Ulusal Havacilik Universitesi,
16.12.2019. www.academia.edu/10365015/Philosophical_understanding_of loneliness.
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yattigini goéstermektedir. Anlaticinin toplumdan soyutlanmasi onu topluma ve kendi-
ne yabancilastirmakta, baska bir bilincin duygusal paylasimindan yoksun kalmasi onu
varolus sancilarina itmekte ve Tanri arayislarinin sonugsuz kalmasinin sonucunda cek-
tigi manevi yalnizlik onun varolus sancilarindan kurtulamamasina sebep olmaktadir.
Eserde imgelerle yogunlastirilan anlatimin yalnizlik temasini olusturmasinin yaninda
hayal ile gercegin birbirine girmesi ve karsilastirmalar da anlaticinin fiziki ve manevi
yalnizligina dikkat cekecek sekilde kullanilmistir. Zerdistlik géndermelerinin ve ha-
lusinasyon halinin tasvirlerinin kullanimi anlaticinin yalnizliktan kurtulma cabalarina
dikkat cekmektedir.
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Makale

/eynep Rumeysa Yenel

Katharina Blum'un Cignenen Onuru Adli Eserde
Kurulu Diizeni Devam Ettiren ve iktidar Alani
Olusturan Bir Ara¢ Olarak Dil

Heinrich Boll, Katharina Blum'un Cignenen Onuru adli eserinde, onuru -iktidarin
cikarlari ugruna- yargi mekanizmasi, medya organlari ve toplum tarafindan ayaklar
altina alinan Katharina Blum isimli bir kadinin iktidar ve topluma karsi tek basina
miicadelesini konu almaktadir. Devlet ile medya arasinda kurulan karmasik iliskiler
aginin gozler 6niine serildigi eserde devlet ve medyanin toplumsal kaniyi sekillen-
dirmek icin nasil bir arada calistigl ve medyanin devlet glictiniin korunmasinda kri-
tik bir rol oynadig acik¢a gosterilmektedir. Boylece eserde medyanin topluma niifuz
eden etkisi ile beraber Katharina Blum'un sahip olmasi gereken bireysel haklar sa-
dece medya tarafindan somirilmekle kalmamis, ayni zamanda Katharina Blum'u
medyanin abartili haberlerine gore yargilayan toplum tarafindan da bu haklar g6z
ardi edilmis ve Katharina Blum toplum nezdinde saygi duyulmayan bir kisi haline gel-
mistir. Eserde devlet, yargi mekanizmasi ve medya organlarinin olusturdugu iliskiler
agl, Katharina Blum gibi kurbanlar secerek ve halkin fikirlerini sekillendirerek temel-
de iktidari korumayi, gii¢lendirmeyi ve en 6nemlisi iktidarin varligina dayali kurulu
dizenin devamlligini saglamayi hedefleyen bir iliskiler agidir. Bu iliskiler aginin he-
deflerini gerceklestirmedeki en 6nemli araci eserde de vurgulanmakta olan dil unsu-
rudur. Eserde dil, bir insan Grlin{ olmasi sebebiyle objektiflikten uzaktir; nesnel bir
iletisim yolu olmak ve karsilikli anlama ve anlasilmayi saglayan bir unsur olmaktan
ziyade muktedirin c¢ikarlarina ve bu cikarlar dogrultusunda ezen ve ezilenin var oldu-
gu bir dlizenin olusturulmasina hizmet eden bir unsur olarak yer almaktadir. Eserde
yargi organlarinin argo ve eril séylem ile Katharina Blum'u kuglik disiirmesi ve asa-
gilamasi, ifadesinin alinmasi siirecinde odak figlirlin beyaninda kelime degisiklikleri
yaparak icerigi kendi ¢ikarlarina uygun hale getirmeleri ve medya organlarinin abar-
tili bir dil kullanarak Katharina Blum'a karsi bir anti propaganda calismasi ytiriitmesi
tamamiyla dil yoluyla olurken bu miidahale kisilerin ezilmesi lizerinden bir iktidar
alani olusturulmasini ve toplumun fikirlerinin sekillendirilerek kurulu diizenin de-
vamliligini saglamaktadir. Bununla beraber dilin ideal amacinin garpitilarak iktidari
destekleyen ve diizeni devam ettiren bir arag haline gelmesi eserde anlaticinin Gslubu
yardimiyla ironik bir dille elestirilmektedir.
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Sorgu stirecinde Katharina Blum'un ifadelerinde kullandigi kelimelerin yargi men-
suplari tarafindan tutanaga aktarilirken degistirilmesi, Katharina Blum ile yargi me-
kanizmasinin dogrudan bir iletisim kurmasini engellemektedir:

insanin dolaysiz iliskilerinde dil ile anlam, diizenli bir akis icerisinde ortaya ¢ikmazlar.
Oysa iktidar bir hiyerarsiye ihtiyag duyar ve bu nedenle ancak diizenlenmis bir diinya-
da surekli kilinabilir. Dolaylilik, bir diizenleme yontemi olarak, dilin anlamla iliskisinin
denetlenebilmesini ve bu denetlenen dil araciligiyla insanlarin nesnelestirilmelerini ola-
nakli kilar. Diger bir deyisle, dolaylilik insanin insanla iligkisinin, sanki bu iliski insanlar

arasinda degilmis gibi yasanabilmesinin kosuludur.'

Katharina Blum'un Cignenen Onuru adli eserde yargi mensuplari ile Katharina
Blum'un iliskisi ve bu iliskiye bagli olarak sekillenen dilde, bahsedilen bu dolaylilik
s6z konusudur ve iktidar, iliskideki bu dolaylilik araciyla kurulmaktadir. Sorgu esna-
sinda kendisine "sirnasik" davranan erkeklerden bahseden Katharina Blum'un bu ifa-
desi tutanaga "sevecenlik" seklinde aktarilir. Katharina Blum sevecenlik ve sirnasiklik
kelimelerinin anlam farki sebebiyle bu duruma buyuk bir tepki gosterir. Dolayisiyla
yargl mekanizmasinin ifadeleri carpitarak anlami denetledigi ve sekillendirdigi orta-
dadr. iktidar ise yargi mekanizmasiyla halkin iliskilerinde anlamin yargi mekanizmasi
tarafindan sekillendirmesi yoluyla ortaya c¢ikan dolaylilik ile kurulmaktadir. Dilin an-
lamla olan iliskisinin kontroliiniin yani sira, yargl mensuplari iktidarin devamliligini
argo soylemler ve eril dil gibi unsurlari barindiran ezici bir Gslupla saglamaktadirlar.
Beizmenne isimli miifettisin Katharina Blum'a "Seni s... mi?" (Bo6ll, 2017: 23) sorusu-
nu yoneltmesindeki amag soru sormanin oncelikli amaci olan bilgi edinme olmaktan
ziyade kiiglik disirme, asagilama ve kisiyi nesnelestirmektir. Boylece ezen ve ezilen
iliskisi var oldugu muiddetce var olan iktidar iliskisi, yargi mekanizmasi tarafindan dil
yoluyla gerceklestirilmektedir.

Eserde dil distincelere de niifuz eden bir propaganda araci olmasi sebebiyle ikti-
darin devamliligini saglamaktadir. "Eger distinceler dili bozuyorsa dil de dustinceleri
bozabilir."? iktidarin cikarina olacak sekilde halkin belli kisi veya kitlelere karsi fikir-
lerinin propaganda yoluyla kontrol edilmesini saglayan medya organlari, halkin di-
stincelerini elinde tutarak iktidari da ayakta tutmaktadir. iktidar, istiinde hakimiyet
kurdugu kitle veya kisiyi elinde tutabildigi ol¢tide varligini devam ettirebilmektedir.
"Gunumizde, politik konusmalar ve yazilar cogunlukla savunulamayacak olanin sa-
vunmasidir. (...) Bu sebeple politik dil, glizel adlandirmalar, kendi kendini kanitlayan
onermeler ve alabildigine muglaklikla doludur."® Zeitung Gazetesi'nin haber yazila-
rinda yaptigl da budur. Zeitung'da propagandayi destekleyen bir unsur olan dilin en
biytk 6zellikleri nesnellikten uzakligi, duygulara hitap edisi ve abartidan yararlan-
masidir. Zeitung'da Katharina Blum'un eski kocasiyla yapilan roportaj bunun en agik
orneklerinden biridir:

Keske benimle kalmis olsaydin benim kiiciik Katharina'm. Benim yanimda kalmis olsay-
din biz de birkag yil sonra bir seyler edinebilir, kiiclik bir araba sahibi olabilirdik. Gerci

1Ozcan Ozbilge, "Dilin iktidari ve Boyunegmisligi®, Birikim Dergisi, Say: 76, 1995.
? George Orwell, Politika ve ingiliz Dili, gev. Prof. Dr. Ahmet E. Uysal, 1946.
la.ge
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sana hicbir zaman bir Porsche veremezdim, ama sendikalari kuskuyla karsilayan, onlara
glivenmeyen duriist bir iscinin saglayacag tiirden sade bir mutluluk sunabilirdim. Ah

Katharina. (B6ll, 2017: 43-44)

Bahsi gecen réportaj, duygusal Gslubuyla okuyucuyu etkileyerek Katharina Blum'un
para diskiinii ve materyalist bir kadin oldugu yargisini olusturmaya calismaktadir.
Ayni sekilde "Acaba evi bir ceteci barinagi ya da silah degis tokusu yapilan bir yer miy-
di?" (BolL, 2017: 39) gibi retorik sorular ve biylik harflerle yazilan abartili mansetler
okuyucunun Katharina Blum'a yonelik diistincelerinin iktidarin ¢ikarlari dogrultusun-
da sekillenmesine olanak saglamaktadir.

Platon'un Gorgias diyalogunda su ifade yer almaktadir: "iki cesit séylevcilik oldugunu
soylemek bana yeter. Bunlardan biri diipediiz dalkavukluktur, ¢tinkii bir konusma sana-
tidir; 6tekisi, soylu olani ise, yurttaslarin ruhga yiikselmesini, yetismesini amacg bilir; iyi
karsilansin, kot karsilansin, halka hep en iyi olani séylemeye calisir."* Eserde hem yargi
mekanizmasinin hem de medya organlarinin dili kendi ¢ikarlari dogrultusunda anlami
sekillendirecek sekilde kullaniyor olmasi bu ifadede bahsi gecen birinci dil kullanimiyla
birebir aynidir. Buna karsit, bahsedilen ikinci dil kullanimi, Platon'un deyimiyle soylu
olan, karsilikli gelisimi hedefleyen ideal bir iletisim yoludur. Dilin bu kullanimi eserde
ilahi bakis agisina sahip anlaticida gorulmektedir. Eserde yargi mekanizmasi ve medya
organlarinin dili kullanimi ile ilahi bakis agisina sahip anlaticinin dili kullanimi arasin-
da olusan bu zitlik yardimiyla medya organlarinin ve yargi mekanizmasinin dili yozlas-
tirmasinin elestirisi yapilmaktadir. Zeitung'un abartili ve susli diline karsi anlaticinin
dilindeki yalinlik, yargi mensuplarinin argo agirlikli eril diline karsi anlaticinin bunlara
yer vermemesi, hem yargi mensuplarinin hem de medya organlarinin kelime ve ifade
tercihleriyle anlami kendi ¢ikarlarina gore sekillendirmelerini agik¢a vurgular: "Bundan
dort glin sonra, dramatik bir gelismenin ardindan - burada gercekten boyle bir anlatim
bicimine gitmek zorunlulugu vardir (...)" (B6ll, 2017: 13) Anlaticinin dilinde nesnellik 6n
plandadir, 6znel bir ifadeye yer verilmesi zorunlu hale geldiginde anlatimda nesnellik
ve 6znellik farkinin olusturdugu durum okuyucuya fark ettirilmekte, bu durum "diizey
farkliigl" seklinde adlandirilmaktadir. Yazarin yargi mekanizmasinin ve medya organ-
larinin nesnellikten uzak dil kullanimlarini elestirmesi yaninda anlatimin igerigini kendi
cikarlarina gore sekillendirmeleri de ironik bir dille elestirilmektedir:

Burada kan s6zi edilmeyecektir; ¢linkli amag sadece zorunlu diizey farklilagmalarini
kacinilmaz saymaktir. Buna karsilik kandan hoslananlar icin televizyon ve sinemaya
gonderme yapmakla yetinecegiz; eger konumuzla ilgili olarak akmasi gereken bir sey

varsa o, kan olmayacaktir. (Boll, 2017: 14)

Kan s6zcligl toplumdaki cagrisimlar dolayisiyla anlami sekillendirme ve diistinceleri et-
kileme potansiyeli olan bir s6zciiktiir. Bu sebeple televizyon gibi medya organlariyla beraber
propaganda amaci gliden olusumlar tarafindan iktidarin ¢ikarlarn dogrultusunda kullanila-
bilen bir kelimedir. Bununla beraber yukaridaki ifadenin devaminda kan s6zctigiiniin ve kan
ile ilgili durumlarin hayatin bir parcasi olmasina ragmen bazi durumlarda iktidarin devami

“Platon, Diyaloglar, Gorgias (SSylev Sanati Ustiine), ev. Melih Cevdet Anday, Remzi Kitabevi, istanbul 1982, sy. 111.

18



ugruna sansire ugramasi ironi yoluyla elestirilir: "Bu gibi durumlarda tabanca, zorunlu ola-
rak kirmizi boya fiskirtan bir su tabancasina déniisir." (Boll, 2017: 14) Sanstir de dil gibi ikti-
darin kontroltindedir; iktidar, dili sadece anlami baskalastirmak icin kullanmamakta, ayni
zamanda gerektiginde anlami ortadan kaldirarak toplumun fikirlerini yonlendirmektedir.

Medya organlari ve yargi mekanizmasinin dili amaclarina nasil uygun bir hale getir-
diklerinin ele alindig1 Katharina Blum'un Cignenen Onuru adli eserinde Heinrich Boll, di-
lin iktidarin varligini ve devamulligini saglayacak bicimde anlami degistirebilen bir unsur
oldugunu gostermektedir. Hem medya organlari hem de yargi mekanizmasi dilin olus-
turdugu anlami kontrol ederek halkin diistincelerini iktidarin devamlligini saglamak
Uzere sekillendirmekte; yargi mensuplarinin argo ve eril séylemi ve medya organlari-
nin kullandigr abartili dil bireyleri kiiclik distirerek onlarin lizerinde iktidar olusturma
amaci glitmektedir. Bununla beraber eserdeki tanrisal anlaticinin nesnel ve sade diliyle
olusturulan zitlik, dilin medya organlari ve yargi mekanizmasi tarafindan kullanilis bi-
ciminin elestirisini daha da gozle gorillr hale getirmektedir. Eserde yargi mekanizmasi
ve medya organlarinin dili kullanimi, dilin bir insan triini olmasi ve insanlarin nesnel-
likten uzak varliklar olmalari sebebiyle ideal bir dil kullaniminin gercek anlamda mim-
kiin olmadig bir kez daha gozler 6niine serilir. Katharina Blum'un Cignenen Onuru adli
eser medya organlarinin ve yargl mekanizmasinin dili nasil kullandiklarini ele alarak
dilin iktidari koruyan ve devamini saglayan bir unsur olmasi dolayisiyla ideal bir dil kul-
laniminin insan iletisimindeki imkansizligini gosterir.

Kaynakga

Boll, Heinrich, Katharina Blum'un Cignenen Onuru, ¢cev. Ahmet Cemal, Can Yayinlari,
istanbul, 2017.
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Makale

Sumeyye Hilal Yildiz
Kor Baykus Adli Eserde Anlaticiya
Narsisistik Kisilik Baglaminda Bir Yaklasim

Sadik Hidayet tarafindan kaleme alinan Kér Baykus, tek korkusunun kendini taniyamadan
6lmek oldugunu dile getiren anlaticinin duygusal ve diisiinsel durumunun zamansal bir kar-
masa icinde ele alindig bir eserdir. Anlatict dogumundan itibaren istirap ¢cekmekte, ruhsal bir
bunalim icinde debelenmekte ve hicbir kisi veya mekana karsi bir aidiyet duygusu gelistireme-
mektedir; bu durum da anlaticinin nevrotik ve narsistik tarafinin belirginlesmesine neden ol-
maktadir. Eserde anlaticinin narsistik tarafi kendini yliceltme ve kendini yetersiz gorme olarak
iki sekilde agiga cikar. Kendisinin diger insanlardan farkli oldugunu diistinen anlaticinin amaci
kendisini baskalarina degil gélgesine tanitmaktir. Anlaticinin narsistik yonelimleri ic mono-
loglar; ayna, butimar ve sinek gibi imgeler araciigyla okuyucuya aktarilir. Yiikseklik komplek-
si, kurmaya calistigy iliskilerde daha belirgin bir bicimde ortaya ¢ikan anlaticinin narsist tutum-
larini degerlendirirken yazarin mekan tercihlerinin de dikkate alinmasi anlaticinin ruh halinin,
duygu durumunun ve narsistik egilimlerinin daha iyi anlasilmasina olanak saglayacaktir. Bu
makalede, anlaticinin miikemmellik arayisi, yetersizlik duygusu ve yiikseklik kompleksinin
eserde nerelerde ve nasil ortaya ¢iktig) gosterilmeye calisilacak ve anlatim tekniklerinin narsis-
tik 6gelerin aktarimindaki roltine deginilecektir. Narsisizm kavraminin kékeni Yunan mitoloji-
sinde sudaki yansimasina asik olan ve bir 6miir boyu bu imkansiz askin pesinden giden Narkis-
sos'a dayanmaktadir. Psikopatolojik tarafi da bulunan narsisizm kavrami "buytiklenmeci" ve
"kirilgan" olmak Uzere ikiye ayrilmaktadir. Biyliklenmeci narsisizm; benlik bilinci, kinlganlk,
depresyon ve kaygi ile negatif iliski gosterirken, kirilgan narsisizm biiyliklenmeci narsisizme
zit olarak nevrotiklik ile uyum gosterir. Bliylklenmeci narsisizmin ise kirilgan narsisizme ters
olarak yumusak baslitik, disa dontikliik, sorumluluk ve olumlu duygularla uyumlu oldugu
goriliir.2 Eserin adi bilinmeyen anlaticisinda psikopatolojik narsisizmin iki cesidiyle de karsi-
lasmak mimkiinduir. Nitekim anlaticinin eserde kimi zaman kendini hastalikli ve aciz olarak
gosterdigi gozlenirken kimi zaman etrafindaki insanlar "ayaktakimi" olarak adlandirarak on-
larin hareketlerinden ve yasam tarzlarindan igrendigi goriilir. Anlaticinin kendisine bakisi ve
diger insanlar hakkindaki dustinceleri i monolog teknigiyle okuyucuya sunulmaktadir: "Ama
ancak zavalli bir pezevenktim ben; o ahmaklarsa sakalima giiltiyorlardi benim. Hem ben na-
sil bu asagilik adamlar gibi olabilirdim?" (Hidayet, 2018:45) Biiyliklenmeci narsisizm ortaya
¢iktigr anlarda anlatici etrafindakileri asagilamakta, kirilgan narsisizm ortaya ¢iktigl zamansa
kendini asagilamaktadir. Narsisizmin anlaticidaki iki farkli goriintrliigl, anlaticinin kendinden
baska herkesten farkli oldugunu vurgulamak icin sectigi kendini ifade etme biciminde agiga
¢tkmaktadir.

'ibrahim Demirci ve Fiisun Eksi, "Biiyliklenmeci Narsisizmin iki Farkli Yiiz{i: Narsistik Hayranlik ve Rekabeti Mut-
lulukla iliskisi", Marmara Universitesi Atattirk Egitim Fakdiltesi Egitim Bilimleri Haziran 2017, 46: 37-58 (ISSN 1300-
8889) DOI: 10.15285/maruaebd.330008,Dergisi,https://toad.halileksi.net. Erisim Tarihi 16.05.19, 5.40.
2a.g.m.s.40
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Narsisizm, Freud tarafindansa "birincil ve ikincil narsisizm" olmak lizere ikiye ayrilir.
Gocuk, gelisiminin ilk yillarinda kendini dis diinyadan ayiramadigi icin kendisini sevgi
nesnesi olarak gorir. Freud cocugun kendisini sevgi nesnesi olarak gérmesini "birincil
narsisizm" olarak adlandirir. "ikincil narsisizm" ise cocugun gelisiminin ileri safhalarin-
da dis diinyada aradigi sevgi nesnesini bulamamasiyla ortaya cikar ve libidonun yeniden
benlige yonelmesini ifade eden patolojik 6zellikler icerir.? Eserde anlaticinin yasadigl
ikilemlerde ve ¢atismalarda bu tarz narsistik ogelere rastlamak miumkiindir. Nitekim
anlaticinin annesi, babasi ve amcasi arasindaki iliski anlaticinin saglikli ve tutarli bir aile
yapisina sahip olmadigini gosterir. Ebeveynlerinin tutarsiz davranis sekilleri anlaticinin
ruhsal sagligini olumsuz etkiler ve saglikli bir benlige sahip olamamasina neden olur.
Eserde anlaticinin bir tapinakta rakkase olan annesi, babasiyla birlikte oldugu icin ta-
pinaktan kovulur. Anlaticinin amcasi hile yaparak ve kardesine benzerliginden yararla-
narak anneyle birlikte olur. Kadin bir secim yapmak zorundadir, bu yiizden iki kardesin
bir kobrayla beraber karanlik bir yere kapatilmasini ister. Annenin hayatta kalan kisiyle
evlenme karari anlaticinin travmalarinin ve nevrozlarinin sebebidir: "Babamla amcami
bir kobra ile karanlik bir yere kapatacaklarmis, yilanin isirdigi bagiracak tabii, o zaman
yilanci kapiy acacak, 6tekini disari alacak ve rakkase, bu sag kalanin karisi olacakmis."
(Hidayet, 2018:42) Anne-baba ve amca arasinda yasanan bu durum anlaticinin giiveni-
nin kirnlmasina; kendine deger vermemesine ve kendini hicbir seye layik gormemesine
yol acar. Kirilgan narsisizm de bu iliski aginda ortaya ¢ikar ve anlatici kendini siirek-
li olarak suclu ve glinahkar hisseder. Eserde anlaticinin bu ruh halini aktarmak igin i¢
monolog tekniginden yararlanilir: "Benim mayam ve ylz ifadem, esrarli bir icglidiiden,
atalarin glinaha girmelerinden, sevismeleri ve Umitsizliklerinden olusmamis miydi?"
(Hidayet, 2018:71) Annesinin babasindan vazge¢me ihtimali anlaticinin insanlara gu-
ven duyamamasina ve bircok kuruntuyla yasamasina neden olur. Nitekim eserde an-
laticinin bir yandan etrafindakileri asagilarken diger yandan buytik bir yalnizlik ve terk
edilme korkusu icinde yasadigi goriilmektedir.

Narsist kisiler kendilerini ancak ideal saydiklari bireyi bulunca degerli hissederler.*
Freud'un ikincil narsisizm tanimina uygun olarak eserdeki anlatici da sevgi nesnesi olarak
annesini bulamaz ve icindeki biiylik boslugu doldurmak icin hayatindaki kadinlari yani
Tirkmen kizini ve karisini idealize eder. Ancak Tirkmen kizi yasli ihtiyari, karisi ise anlati-
cinin deyisiyle "ayaktakimi”"ndan olan, siradan ve ahmak adamlari tercih eder. Disaridan
gelen yogun ilgiye muhtac olan anlaticida reddedilmeye karsi asiri bir hassasiyet vardir.
Bu ylizden kadinlar s6z konusu oldugunda anlaticinin hem biiyiiklenmeci hem de kirilgan
narsisizmi ortaya ¢ikar. Anlatici karisini bir yandan ulasilamaz ve kutsal bir kadin olarak
tasvir ederken diger yandan onu da ayaktakimi olarak adlandirdigi grubun icine dahil eder
ve onun icin en uygun sifat olarak "kahpe"yi secer. Eserde, bu i¢ catismayi anlatmak icin
ic monolog tekniginden yararlanilir: "Ama o kahpe? Bu sozciik ona karsi arzumu daha da
cogaltti, onu daha diri, daha hararetli getirdi gézlerimin 6niline." (Hidayet, 2018:72) Yazar,
kendisini yliceltip karisina 6fkelenmekte bu durum da narsisizmden kaynaklanmaktadir.

*a.g.m.s.38
4 Meryem Karaaziz ve irem Erdem Atak, "Narsisizm ve Narsisizmle ilgili Arastirmalar Uzerine Bir G6zden Gecirme"
http://nesnedergisi.com Erisim tarihi 17.05.19.
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Hayranlik besledigi kisiler ve seyler tarafindan yikima ugrama korkusu anlaticinin
reddedilmeye karsi gosterdigi hassasiyetten kaynaklanir. Diger insanlardan farkli ol-
dugunu distinerek kuruntu ve evham icinde kivranan anlatici aslinda kendisini asa-
gilamakta ve hor gérmektedir. Anlaticinin hastalikli ruh halinin distinsel alt yapisini
digerlerine benzememe fikri olusturur. Strekli bir endise yasamasinin temel sebebi
de baskalarina benzeme fikridir. Bu noktada, aidiyet hissedememe problemi ortaya
¢ikar; yazar butimar ve sinek imgeleriyle anlaticinin evhamini okuyucuya aktarir:

Ben hep diinyada susmaktan daha iyi bir sey yoktur, Butimar gibi olan insan daha iyi
insandir diye distintirdim. Butimar deniz kiyisina ¢oker, kanatlarini agar, oturur tek
basina. (Hidayet, 2018:36)

Agzimi agmamistim, gene de Urktiim sesimden. Eski cesaretim kalmamisti, gliz ge-
lince evlere dolusan sinekler gibiydim; kendi kanatlarinin viziltisindan trken, kuru-
mus cansiz sinekler gibi. (Hidayet, 2018:60)

Anlaticinin narsist diisiince ve eylemleri olarak butimar ve sinek imgeleriyle ilinti-
lidir. Nitekim hayal GirGint bir kus olan butimar bir glin denizin suyunun tiikenecegi-
ni disindiglinden ancak deniz kiyisina kadar gelebilmektedir. Anlatici da kendisini
hicbir yere ait hissetmedigi icin ve siirekli olarak yasadigi yetersizlik hissinden dolayi
distincelerini eyleme gecirememekte ve siirekli bir korku halinde hayatina devam et-
mektedir. Bu korku ve endise hali anlaticinin kendini bazen digerlerinden Ustiin bazen
de asagl gormesine neden olmaktadir.

Eserde dikkat ceken baska bir nokta ise anlaticinin dadim dedigi ayni zamanda akrabasi
olan kadinla arasindaki iliskidir. Anlaticinin dadisindan bahsederken kirilgan narsisizmi
ortadan kalkarak buiytuklenmeci narsisizmi ortaya ¢ikar ve dadisini da "ayaktakimina"
dahil eder. Ayaktakimini hakir ve asagilik goriirken narsist kisiliginden ve miikemmellik
arayisindan dolayi kendini ne ailesine ne de topluma ait hisseder. Yiikseklik kompleksine
kapilarak kendini digerlerinden Ustlin goriir, kendisini ancak golgesinin anlayacagini dii-
stindr." Ayaktakimi"na olan nefreti sebebiyle anlaticinin 6ldiikten sonra zerrelerinin di-
ger insanlarinin zerreleriyle karisacagl diisiincesinden bile igrenmekte oldugu ve bundan
korktugu gortilmektedir. Kendini hicbir yere konumlandiramayan anlatici kendi varligiyla
bas basa kalinca bedenine karsi sehevi hisler beslemeye baslar. Eserde ayna imgesi anlati-
cinin kendine karsi besledigi arzuyu okuyucuya yansitmak icin kullanilir:

Yuiziim hosuma gidiyordu. Bakarken bir sehvet keyfi hissediyordum, ayna karsisinda
konustum kendimle: "Derdin 6yle derin ki, gdzlerinin ta derinlerinde. Aglayinca goz-
yasin gozlerinin derinlerinden geliyor, yoksa akmazdi gozyaslarin! (Hidayet, 2018:67)

Anlaticinin kendisini yliceltmedeki bu tutumu yazarin mekan tercihleri ile de destek-
lenir. Anlaticinin evinin sehirden uzak bir yerde olmasi onun ylkseklik kompleksini des-
tekleyen 6nemli bir unsurdur. Evin bulundugu mekanin 6zellikleri 6n plana cikarilarak
anlaticinin ayaktakimi ile arasinda bir fark oldugu diistincesi vurgulanir: "Dis dlinyaya,
ayaktakimlarinin dlinyasina beni o iki pencere baglar. Duvarda bir de aynam vardir ki
bakar ylizimi seyrederim. Miinzevi hayatimda bu ayna, benimle hicbir iliskisi olmayan
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ayaktakimlarinin dlinyasindan daha 6nemlidir." (Hidayet, 2018:39) Ayna, 15i1g1 yansitarak
kisinin kendi ytiziini gérmesini saglayan bir arag olarak anlatici icin diger insanlarin ha-
yatlarindan ¢ok daha énemlidir. Anlaticinin aynanin her seyden daha énemli oldugunu
soylemesi kendi yansimasinin her seyden (stiin kabul ettiginin gostergesidir. Bu durumla
baglantili olarak anlaticinin kendisini tanrilastirma egilimi icerisinde oldugunu séylemek
de miimkiin hale gelir. Anlatici kuru, sinir bir kahkaha atan ihtiyarin yliziindeki tortulara,
mutsuzluk kabuklarina tanrisal bir anlam yiikler ve kendisini ihtiyar motifiyle 6zdesles-
tirerek tanrisal bir yoniiniin oldugunu disunir. Anlaticinin kutsal kabul ettigi ihtiyarla
kendini 6zdeslestirmesi de anlaticinin narsistik tarafiyla ilgilidir: "Ustiinligimdi, o asa-
gilik insanlara, dogaya, tanrilara karsi Gstinligimi anlamistim. Bir tanr olmustum,
tanrndan da buytiktiim, ¢linki icimde sonsuz, ebedi bir irmagin aktigini hissediyordum."
(Hidayet, 2018:70) Anlaticinin dis diinyaya ve insanlara glivenmemesi onu kendi benli-
gine yabancilastirir, 6te yandan mikemmellik arayisi ise kendi icine yonelmesine neden
olur. Anlatici kendisine tanrisal bir anlam ytikleyerek mikemmellige ulasmaya cabalar.

Sonug olarak, Sadik Hidayet Kér Baykus adli eserinde kendi ¢ikmazlariyla ve duy-
gulariyla savasan bir anlaticinin yasadigi ruhsal bunalimi anlatir. Eserde anlaticinin
annesi, babasi ve amcasi arasindaki iliskinin anlaticiyr psikolojik olarak olumsuz etki-
lemesiyle ortaya ¢ikan narsist kisiligi araciligiyla narsisizmin ortaya ¢iktig durumlar
ve insanin kendi benligine yabancilasmasi ele alinir. Anlaticinin nesne ve kendisi ara-
sindaki dengenin bozulmasiyla biiyiik bir karmasa icinde kalmasinin narsist ve nevro-
tik kisiliginden kaynaklandigini séylemek miimkiindur. Yazarin imgelere yer vermesi,
mekan unsurundan yararlanmasi ve i¢ diyalog teknigini kullanmasi anlatimin giic-
lenmesini saglarken anlaticinin narsist kisiliginin ¢dziimlenmesi icin de kapi aralar.
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Makale

Stmeyra Nevra Karacan

Kor Baykus Adli Eserde Tekinsizlik
Baglaminda Anlaticinin Oltim Korkusu

Kor Baykus, Sadik Hidayet'in 1936'da yayimlanmis, karanlik ve umutsuz atmosferiyle
one cikan eseridir. Eserde kimligi bilinmeyen bir anlatici-kahramanin anilari zaman ve
mekan belirsizligi icinde anlatilmakta ve okur kendi i¢ diinyasi ile karsi karsiya getiril-
mektedir. Eserde yazar tarafindan tercih edilen imge, leitmotifler ve anlaticinin istemi
disinda deneyimledigi tekrarlar psikanalitik kuramca tekinsiz olarak adlandirilan 6zel bir
tir korku atmosferinin olusmasina katkida bulunmaktadir. Yazar olusturdugu tekinsiz
atmosfer ile anlaticinin deneyimledigi bunalimlar okura aktarmakta ve bu bunalimlarin
benlikteki kokenleri hakkinda okurun bir bakis agisi kazanmasini saglamaktadir. Bu galis-
mada, eserde tekinsiz atmosferi olusturan 6l goriintiisi, ikiz, goz kaybi, bas donmesi ve
istemdisi tekrarlar' 6lim korkusu ile iliskileri temelinde incelenecek ve ele alinan motif-
lerden yola ¢ikarak tekinsizi deneyimleyen 6znenin, yani anlaticinin patolojik ruh haline
1stk tutulacaktir.

Tekinsiz? Freud tarafindan psikanaliz-sanat iliskisi baglaminda 6ne siiriilen bir kavram-
dir. Kisiye uzun zamandir bildigi, tanidik fakat bastirilmis bir seyi hatirlatarak dehsete
diisuren durum olarak tanimlanan tekinsiz, coskusal etkinin bastirilmasiyla ortaya ¢ikan
patolojik anksiyetenin bir tiiriidiir. Tekinsiz olan, dogasi itibariyle korku uyandiran bir nes-
ne degildir, ancak bastirildiktan sonra geri ¢agrilmasi durumunda korkunun gorinimii
olarak ortaya ¢ikar. Tekinsiz nesne, 6znenin sinirlariniihlal eder, onu sarsar ve sekteye ug-
ratir.* Tekinsizin ortaya cikisinda entelektdiel belirsizlik kilit rol oynar.5 Oliim, bu belirsizlik
sebebiyle tekinsizlik iceren kavramlardandir. Zira insanoglunun 6liim hakkinda bilimsel
bilgisi pek az, ne var ki 6liime karsi verdigi duygusal tepki yogundur. Eserde anlaticinin de-
neyimledigi tekinsiz durumlarin kékeninde 6liim korkusu vardir, ¢linkii insan hayatindaki
en buyiik belirsizlik 6lim ve sonrasi oldugu gibi benligin kalici bicimde sinirlarinin ihlal
edilmesi ve yikimi da 6limiin eliyle gerceklesir. Bu sinir ihlali ve yikim, 6znede 6lim ile
fiziksel boyutta gerceklesirken, 6limiin belirsizligi ve kaginilmazligi ile psikolojik boyutta
ortaya cikar. Dolayisiyla 6znenin varligl ve bitiinligiine karsi tehditkar, kaginilmaz ve/
veya belirsiz olmasiyla korkutucu olan sey, bilingaltinda da olsa bir yaniyla 6limii anim-
satir ve bundan 6tiirQ sey'in 6znede yarattig) tekinsizlikte 6lim korkusunun payi vardir.

'Sigmund Freud, The Uncanny, Penguin UK, 2003.

2 Alm. unheimliche

3Freud.

“Engin Umer, "Tekinsizin Estetigi ve Sanat Yapiti", SDU ART-E, Sayi: 19, 2017.
*Nicholas Royle, The Uncanny, Manchester University Press, 2003.
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Ol goriintiisi, yani objenin canli olup olmadigina emin olamamak ve hayal ile gercegi
ayiramamak 6znenin glivenlik alanini yikan belirsizliklerdendir. Anlatici, Tirkmen kizinin
Oluiyken canlilik belirtisi gosterdigine sahit olmus, bu esnada 6l ve diriye ait 6zelliklerin
ayrimini kaybetmistir: "Ansizin, yanaklarinin hafifce kizardigini gérdiim, kasap diikka-
nindaki etlerin renginde bir kizardi. Canlaniyordu." (Hidayet, 2017: 27) Tirkmen kizinin
olu olduguna emin oldugunda bile anlatici bir belirsizlik hali icindedir: "Acaba riiya mi
gormistlim, yoksa gercek mi?" (Hidayet, 2017: 27) Agir bir hastalik gecirmekte olan anla-
tic, Tirkmen kizinin yani sira kendi benliginin canlilik durumu konusunda da kararsizdir:
"Korkung bir seydi bu: ne tam diri, ne tam 6lu oldugumu hissetmek. Bir canli cenazey-
dim artik." (Hidayet, 2017: 59) Hastalik hali, bilin¢ tarafindan 6limiin habercisi olarak
yorumlanmasiyla anlatici Gzerinde ruh bitlnligiini tehdit eden bir etkiye sahiptir:
"Uzun zamandir bende, diri diri dagilmakta, parcalanmakta oldugum duygusu belirmis-
ti." (Hidayet, 2017: 48) "Mezardan daha dar, karanlik" odasindayken gozlerinde "6limiin
golgesini" (Hidayet, 2017: 46) goren anlatici, pesini birakmayan 6liim korkusu ile bas ede-
memekte ve afyon ile kendini uyusturmaktadir. Patolojik seviyede 6liim korkusu ile yasa-
yan anlatici, 6liim karsisinda stirekli ve siddetli bir sarsilma halinde olan 6znenin portresi
olarak ortaya ¢ikmaktadir.

ikiz, eserde &ne cikan tekinsiz motiflerden bir digeridir. Eserde golge, ihtiyar, ve ayna
imgeleri ile temsil edilen ikiz kavrami, insanin zihinsel gelisiminin erken doneminde
egonun yikimina karsi tedbir amaciyla olusturulan bir es benligi ifade eder. Cocukluk-
tan yetiskinlige geciste bu narsist es, benligin "sagduyu" olarak adlandirilan ve benligi
bir obje olarak goren parcasina dontismektedir. Bu parcanin egodan ayrismasi ise kiside
izlendigini hissetmek gibi patolojik belirtiler ortaya cikarmaktadir.Eserde anlaticinin
kendi ikizini temsil eden golgesi tarafindan izlendigini hissetmesi ve anilarini anlatirken
golgesini muhatap almasi, anlaticinin benligindeki béliinmeye isaret etmektedir. An-
latici, gblgesinin yazdiklarini yutmasindan korkarak’ "benliginin kendi bilincinde olma
hali"ndeki dlizensizligi agiga vurmakla kalmamakta, 6liim karsisinda benliginin saglikli
kalamadigini da gostermektedir, clinkii benligini tehdit eden, bir zamanlar egonun yiki-
mina yani 6lime karsi ruhunun 6liimstzLliglini tasiyan pargasidir. Dolayisiyla anlatic
benligin olasi yikimina karsi saglikli bir bireyden daha savunmasizdir.

Freud'a gore kisinin fantezileri, gerceklesmemis arzulari ve 6zgiir irade illiizyonunu
doguran bastirilmis siddet eylemleri, yani alt-ben'i, tekinsizin bastirilmis olanin geri
cagrilmasi tanimina bagli olarak ikiz fikrine dahildir.®2 Eserde kahramanin altben'i ih-
tiyar imgesi olarak okur karsisina ¢ikmaktadir. Babasi, amcasi, mezarci, enistesi, hur-
daci ve cinayet isledikten sonra kendisini benzer fiziksel 6zelliklere sahip ve ayni kuru,
Urpertici kahkahayi atan ihtiyar suretinde goéren anlatici, icten ice bu ihtiyarin kendi
alt-ben'i, yani ikizi oldugunun farkindadir. Nitekim ihtiyarin "oyuk bos bir icerden" (Hi-
dayet, 2017: 19) yankilanan kahkahasi anlaticiyr dehsete diisirmekte ve onda kagma
istegi uyandirmaktadir. Anlaticinin ihtiyarin kahkahasindan duydugu korku, gélgesi ta-
rafindan yutulacag korkusu ile paralellik gostermektedir. Her iki durumda da anlatici,

$Freud.
7 Umer.
& Freud.
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ikizin benligini tehdit etmesi ile tekinsiz duyguyu deneyimlemektedir.

Tekinsiz ikizin bagka bir tasiyicisi olarak ayna imgesi, golge ve ihtiyar imgeleri gibi
anlaticida korku uyandirmaktadir; ¢linki ayna, anlaticinin tehditkar esini temsil et-
mektedir. Anlatici, benligindeki bolinmeden dolayr aynadaki yansimasini kendisin-
den bagimsiz gérmektedir:

Aynaya gittim, ylzim inceledim, fakat gordiiglim ¢ehreyi taniyamadim, inanilmaz bir
seydi, dehset veriyordu. Goériintim benden daha diriydi, glicliydu simdi; bense bir tasvir,
bir resim gibiydim. Bu odada yalniz kalamazdim kendi tasvirimle. Kagarsam pesimden

gelir diye korkuyordum, neredeyse bogusacak iki kedi gibiydik. (Hidayet, 2017: 60)

Anlaticinin esinin kendisinden daha canli ve kendini alt etmeye muktedir olmasi,
anlaticida -temelinde 6liim yatan- benliginin yikilacagl korkusuna sebep olmaktadir.
Goze zarar gelmesi, 6zel olarak goziin cikarilmasi, yazarin esere dahil ettigi tekinsiz
unsurlardandir. GOz kaybi ile benlik, diinyayr anlamlandiramamakta ve kendi bilin-
cinde olma halini kaybetmektedir. Bu anlamda g6z kaybi, baska bir tekinsiz unsur
sayilan ve literatlrde "vertigo" olarak adlandirilan bas donmesi ile benlikte benzer
etkiyi dogurmaktadir. Anlatici, Tirkmen kizinin gozlerini kagida cizerek sembolik
olarak kizda g6z kaybina neden oldugu gibi, karisinin géziinii bicakla cikararak bu
tekinsiz eylemi bilfiil gerceklestirmistir. Gozlinu ¢ikartmayi kendisi icin de tasarlamis,
bunun tzerine sarsici bir korku yasamistir:

Elimi kaldirdim, gozlerime kapadim, avucumun oyugunda sonsuz bir gece yaratmak
istedim. Korku, her zamanki gibi, apayri bir sarhosluk verdi bana; basimin déndii-

gund, dizlerimin ¢6zuldugiini hissettim; midem bulaniyordu. (Hidayet, 2017: 60)

Anlaticinin g6z kaybi korkusu, anlamin ve bilincin kalici olarak yitirilmesi anlamina ge-
len "sonsuz bir gece" ile somutlastirilmis; dolayisiyla 6lim korkusu ile baglantisi ortaya
konulmustur.

"Korku atmosferi icinde gerceklesen istemdisi tekrarlar"?, yazarin anlaticinin ruh hali
hakkinda ipucu vermek icin kullandigi tekinsiz unsurlardandir. Deneysel bilgi aksini
soylese de benlik, kaderi degistirebilecegi ve olimden kacabilecegi inancina sahiptir.
istemsiz tekrar, 6znede olusturdugu mecburiyet ve basa dénme hissi ile dznenin bu
ilkel inancini yanlislar, 6lim ve kaderin kacinilmazligini tesciller. Olim ve kader bilgi-
sinin bilingaltindan bilince ¢ikmasi, 6znede tekinsiz duyguyu olusturur.”® Eserde servi
agaci, ihtiyar ve kahkahasi, anlaticinin evindeki zehirli sarabi animsamasi, testi, kasap
dikkanindaki etlerin kirmizisi, iki ve dért rakamlarinin pes pese gelmesi, sarhos polisler
ve sarkilari, anlaticinin birbiriyle baglantisiz yer ve zamanlarda istemdisi karsilastig du-
rumlardir. Okuyucuya anlaticinin bir kisir déngtide kapali oldugu hissini veren istemsiz
tekrarlar, anlaticinin deneyimledigi caresizlik psikolojisini okuyucuya aktarmaktadir.
Anlaticl, kaderini degistirmek ve korktugu 6limden emin olmak icin gerekli iradeden
ve gilicten yoksundur; bir seyleri degistirmek, uzaklasmak istegini mekan degisikligi ya-
parak disa vurdugunda dahi istegi disinda yine ilk mekana dénmektedir: "iradem di-

°Yazarin gevirisidir.
Freud.
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sinda bir kuvvet beni yiriimeye zorluyordu (...) Kendime gelince farkina vardim, gene
kentteydim, kentte kayinpederimin evi 6niinde." (Hidayet, 2017: 52) Bu durumun yani
sira, anlaticr korkularindan uzaklasmak icin uyusturucu madde kullanmakta fakat
maddenin etkisi gecince baslangictaki durumuna dénmektedir: "Ama ne yazik ki bu tiir
devalarin da etkileri gecicidir, aciyi kesecekleri yerde cok gegmeden daha da siddetlen-
dirirler." (Hidayet, 2017: 15) Dolayisiyla anlatici 6liim gerceginden psikolojik ve biyolojik
olarak kacamayacag bilinci ile korku icinde yasamaktadir: "Omriimiiz boyunca 6lim
bize el eder, cagirir bizi." (Hidayet, 2017:64) istemsiz tekrar eserde tekinsiz atmosferi
destekleyen motiflerden biridir.

Sonug olarak, Sadik Hidayet; Kér Baykus adli eserinde anlatici-kahraman Gizerin-
den patolojik seviyede korku icinde yasayan bir birey profili olusturmakta, bu profili
yarattigl tekinsiz atmosfer ile okura aktarmaktadir. Yazar tekinsiz atmosferi olustur-
mada imge ve leitmotiflerden yararlandigl gibi bu atmosferi istemdisi tekrarlar ile
desteklemektedir. Eserde 6ne ¢ikan tekinsiz unsurlar 6lG gorintusu, ikiz, goz kaybi,
bas donmesi ve istemsiz tekrarin temelinde benligin kalici yikimi, yani 6lim korkusu
yatmakta; bu durum anlaticiyr patolojik belirtiler sergilemeye iten etmenin en temel-
de 6lim korkusu oldugunu ortaya koymaktadir.
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Makale

Zeynep Yediyildiz
Kirmizi Pazartesi Adli Eserde Toplumsal
Degerlerin Yorumlanma Bicimleri

Kaleme aldig1 Kirmizi Pazartesi adli eseri ile Gliney Amerika'daki kiigiik bir liman ka-
sabasinda islenecegi acik¢a duyurulmus bir cinayetin adim adim gerceklesmesini konu
edinen Marquez, eserde ele aldigI meselelerle toplumlarin yapisinda agiga ¢ikan tutar-
sizliklara elestirel bir bakis agisi getirir. Yazar, eser boyunca toplumsal degerler i1siginda
kasaba halkina bir ayna tutar. Eserde, amac degerler ve arag degerler olarak iki ayri bas-
likta incelenebilecek toplumsal degerlerin hem bireysel hem de kitlesel 6lcekte farkl
farkli yorumlandigi gorilir. Yazar, bu degerlerin amacindan nasil uzaklastirildigini ve
kdltirel bir birikim sonucu olusan toplumsal degerlerin hizmet ettigi "toplumsallas-
ma" gayesine ulasilmayi nasil engelledigini vurgular. Marquez, eserin geneline hakim
olan toplumsal degerlerin uygulanisindaki algi yanilgilarini vermek amaciyla ironiden
ve betimlemeden yararlanir.

Marquez'in eserde ele aldigl toplumsal degerleri amag degerler ve bu degerlerin elde
edilmesinde vasita gorevi goren arac degerler seklinde iki baslik altinda ele almak mim-
kiindir. Nezaket, is disiplini, sorumluluk, diiristliik ve zeka gibi bireysel 6zellikler aracg
degerlerken; esitlik, aile guivenligi, gelenege baglilik ve sosyal itibar ise ara¢ degerlerin
katkisiyla olusan amag degerlerdir.! Marquez, eserde yer verdigi betimlemeler yardimiy-
la cinayetin islendigi bu kiglik liman kasabasinin amag degerlerini okuyucunun zihninde
canlandirir:

Hastalari Tanri'nin sifasindan yararlansinlar diye kapi esiklerine yatirmislardi, kadinlar
ellerinde hindiler, sit domuzlari ve her tirli yiyecek maddesiyle kosarak avludan disari

ugruyorlardi, karsi kiyidan da gigeklerle siislii sandallar geliyordu. (Marquez, 2018: 26)

Bu sayede, kasaba ortamini zihninde canlandiran okuyucuya halkin gayelerini olustur-
mada rol oynayan gelenek ve gelenege bagli ritiiellerle amag degerler aktarilmis olur. Ne
var ki, olusturdugu belirsiz atmosfer araciigiyla tekinsiz bir ortam yaratan yazar, kasaba
halkinin bu degerleri yorumlama biciminde tuhafliklar oldugunun da altini gizer. Arag de-
gerlerde meydana gelen sapma, amac degerlere gecildiginde kartopu etkisiyle olaylar igin-
den cikilmaz hale getirerek toplum tabaninda cesitli catismalarin baglamasina neden olur.
Santiago, zekasini Bayardo San Roman'in diigiin harcamalarini kurusu kurusuna hesapla-
mak icin kullanirken evlilik cagindaki kizlar ise zekalarini onlarin istegi disinda gerceklesecek

Yazici, Mehmet, "Degerler ve Toplumsal Yapida Sosyal Degerlerin Yeri", Firat Universitesi Sosyal Bilimler Dergisi,
Cilt: 24, Sayr: 1, Sayfa: 209-223, Elazig, 2014.
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olan evliliklerini engellemek yerine diiglin gecesinde kocalarini aldatmak icin basvuracak-
lari oyunlari planlamakta kullanirlar. Marquez, bu ¢atisma ortamini ironiden yararlanarak
verir: "...kizligin yitirmis gibi gorlinsiin, zifaf gecesinin sabahinda iffetinin izini tasiyan pa-
muklu carsafini evinin avlusunda glinese asabilsin diye ona birtakim kocakari hileleri 6g-
retmislerdi." (Marquez, 2018: 40) Dolayisiyla, kasaba halkinin bir tilkii haline gelebilecek is
ahlaki, nezaket ve zeka gibi arag degerleri carpitarak kullandiklarini séylemek miimkdind(ir.

Toplumu sekillendiren amag degerlerden biri de esitliktir. Marquez, eserde bu amag
degerin aslindan nasil uzaklastirildigina dikkat ceker. Kasabada esitlik yoktur; ancak
iki tur esitsizlik vardir: kadin-erkek esitsizligi ve zengin-fakir esitsizligi. Kadin ve erkek
arasindaki esitsizlik olaylarin gerceklestigi liman kasabasindaki halkin disiince yapisini
vurgulamada kullanilir:

Oglanlar erkek adam olacak sekilde blyUtiilmislerdi. Kizlarsa evlenmek (izere yetistiril-
mislerdi. (Marquez, 2018: 34)

Her erkek onlarla mutlu olur, ¢linki aci cekmek igin yetistirilmisler. (Marquez, 2018: 34)

Kadinlarin hayatlari, 6lene dek camasir yikayip ask pusulalar yazarak gecmektedir.
Marquez, cinayetin patlak verdigi anda beklenmedik bir hamle ile siit¢l dikkaninin sa-
hibesi Clotilde Armenta'ya soylettigi su cimleler araciligiyla kadin-erkek esitsizligini ese-
re hakim olan ironi araciigiyla verir: "O glin biz kadinlarin bu diinyada ne kadar yalniz
oldugumuzun farkina vardim!" (Marquez, 2018: 60) Erkeklerin kayirildigi bu kasabada
sesleri kisilmis kadinlarin eser boyunca bu duruma karsi herhangi bir tepki gostermeyip
icinde bulunduklar diizene boyun egdikleri gorulir. Eserde amag degerlerden uzaklasil-
digini gbstermek icin vurgulanan durumlardan bir digeri de zengin-fakir ayrimidir. Kasaba
halki icin zenginler bir kutsanmislik ya da bir dokunulmazlik halesiyle cevrilidirler, dyle ki
Vicario kardesler Santiago'yu oldiireceklerini sdylediklerinde kasaba halki Vicariolar gibi
niifuzu olmayan bir ailenin Santiago Nasar kadar varlikli birini 6ldiirmeyi goze alacakla-
rina imkan dahi vermemis; Bayardo San Roman, Dul Xius'un manevi degeri biiylk olan
evini karizmatik kisiligi ve sahip oldugu mal varligiyla rahatlikla almis; Vicario kardesler
ise kiz kardeslerine hediye yollayan kiistah Bayardo San Roman'a hesap sormaya gitmis
ancak onun cazibesine kapilarak geri dénmuslerdir. Marquez, bu durumu ironiyardimiyla
okuyucuya aktarir:

Ailenin en aklina gelmeyen sey, Bayardo San Roman'in karsi konulmaz cekiciligi
olmustu. ikizler ertesi sabah safak vaktine kadar ortalikta gériinmemislerdi, sonra
kafayi ¢cekmis bir halde gramofonu eve geri gétiirmisler, Ustelik eglenceye devam
etmek icin yanlarina Bayardo San Roman'i da almislardi. (Marquez, 2018: 33)

Yazar, kasabadaki zengin-fakir ayrimina dikkat ¢cekerken halkin bu durumun sebep-
lerini arastirmaktan ziyade muktedirin yaninda yer almaktan yana tavir alarak top-
lumun deger yargilarini sekillendiren amag degerlerden nasil uzaklastigini gosterir.

Eserin geneline hakim olan diger bir amag deger ise itibardir. Kasaba halki sayginliklari-
ni zedeleyecek herhangi bir seye izin vermez, itibarlarini gliclendirecek akillica evliliklerden
de kaginmazlar. Bayardo San Roman "Koyden koye dolasarak evlenecek birini ariyorum."
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(Marquez, 2018: 30) dese de evlenmekteki amacini "iktidarinin ve servetinin olaganisti gi-
cliyle mutlulugu satin almak" (Marquez, 2018: 40) olarak belirtir ve diiglin hazirliklarinda "ipin
ucunu kagirarak" diiglinii adeta bir halk eglencesine doniistrir. Angela ise ailesinin itibarini
korumak amaciyla diiglin glinli bakire olmamasina ragmen duvakli bir gelinlik giymis ve ge-
lenekte oldugu gibi saclarina portakal cicegi takmistir. Amag deger olan itibar vurgulamak
amaciyla yazar, Angela'nin annesi Purisima del Carmen karakterinden de yararlanir. Angela,
bakire olmadigi gerekcesiyle Bayardo San Roman tarafindan ailesine teslim edildiginde Purisi-
ma del Carmen itibarini korumak icin kizini evin erkeklerine duyurmadan déver, ardindan da
dévdigiini kimse anlamasin diye cabalar: "...darbe izlerini kimse gérmesin diye kizinin ylizG-
nii bir bez parcasiyla 6rtmds, gizli sevgilisinin yasini hala tuttugunu sanmasinlar diye de sirtina
parlak kirmizi bir giysi gecirmisti." (Marquez, 2018: 75) Yazar, bu kadin figlirler araciligiyla ata-
erkil toplumlarda kadinin itibarinin namusu Gzerinden insa edildigini vurgular. Bayardo San
Roman diiglin gecesi Angela'yl baba evine geri gotiirtirken arabayi almayip ylriimeyi tercih
eder: "Bayardo San Roman, motor sesi bahtsizligini vaktinden 6nce ele vermesin diye karisini
yayan olarak babasinin evine gétiirmis." (Marquez, 2018: 63) Erkek figiir, basina gelen "talih-
siz olayin" vaktinden 6nce anlasilmasini engellemis boylece itibarini korumustur. Dolayisiyla
kasaba halkinin bu tutumlarina bakildiginda onlarin kendi itibarlarini korumak adina amacg
degerlerin insasinda rol alan duiristlik ilkesini cigneyerek toplumsal degerleri olusturan amag
degerlerin yozlasmasina neden olduklari gorilir.

Gelenege baglilik ise eserde kasaba halkinin din algisi ile 6zdeslestirilerek kutsal bir
Ozellik atfedilmis olan bir diger amac deger olarak okuyucunun karsisina ¢ikar. Kasaba-
da gerceklestirilen gelenek temelli uygulamalarda cogunlukla namusa 6zgl semboller
kullanildigi gorilir: "Angela Vicario'nun duvagiyla portakal ciceklerini bakire olmadig)
halde takmaya cesaret edebilmesi, daha sonra safligin simgelerine karsi bliytik bir say-
gisizlik olarak yorumlanacakti." (Marquez, 2018: 42)

Bir deger olarak gelenegj, yalin gelenekler ve din ile harmanlanmis gelenekler olmak
Uzere iki baslik altinda incelemek miimkiindir. Yalin gelenek uygulamalari agirlikli ola-
rak namus ile iliskilendirilebilecek olaylarla okuyucuya sunulur. Gelinin digln gecesinin
sabahinda carsafini herkesin gorebilecegi bir yere asmasi ailenin serefi ile iliskilendiril-
diginde gelenekten beslenen bir norma donustr ve Angela da dahil olmak tzere evlilik
cagina gelmis hicbir geng kiz bu baskidan kurtulamaz: "'Tanr'dan tek dilegim, kendimi
oldirmem icin bana cesaret vermesiydi,' demisti bana Angela Vicario." (Marquez, 2018:
39) Kizlar adeta gorev héline gelmis bu uygulamaya uymak zorundadir. Angela'nin, aile-
sinin serefini korumak icin "bakire" olmamasina ragmen diigliniine duvagiyla ve portakal
cicegiyle katilmasi da bu anlayisin bir uzantisidir.

Eserde gelenegin dinle harmanlandigl uygulamalara bakildiginda, kasaba halki tara-
findan benimsenmis degerlerin kaynaginin gelenek mi yoksa din mi oldugunu séylemek
mumkiin degildir. Marquez, bu kargasa halini dinf referansi olan uygulamalarda halkin
nasil ctkmaza striiklendigini gostererek verir. Kasabadaki herkes evliligi kutsar ancak ge-
nelevin kapisi stirekli aciktir; piskoposun kasabaya ugramayacagini bilmelerine ragmen
onuruna horoz ibigi corbasi pisirip senlik diizenlerler. Piskoposu biiyiik bir heyecanla
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karsilamaya gidenler ¢ikmaza dustiiklerinde gercekleri saklayarak birtakim dinf kurallari
kendi cikarlari dogrultusunda degisiklige ugratirlar. Pablo ve Pedro kardesler, isledikleri
cinayeti "namus adina islenmis bir cinayet" seklinde niteleyerek Tanri'nin bunu sug olarak
gormedigini ifade ederler:

"Onu bilingli olarak 6ldurdiik," demisti Pedro Vicario, "ama biz masumuz." "Belki Tanri
katinda oylesinizdir," demisti Peder Amador. "Tanri katinda da insanlarin gézlinde de"

demisti Pablo Vicario da. "Bu bir namus sorunuydu." (Marquez, 2018:48)

Dolayisiyla, Angela'nin "namusunu korumak" amaciyla isledikleri cinayeti hicbir
zorluk cekmeden isleyen ve mesru hale getiren Vicario kardeslerin ve kasaba halkinin
icinde bulundugu ikircikli hal ironi aracilig ile okuyucuya aktarilarak ara¢ degerler,
amag degerleri yozlastiran birer unsur olarak ele alinir.

Eserde, kasaba halkinin ylcelttigi toplumsal degerleri muhafaza etmek ugruna 6zve-
ride bulundugu ve bu amagla her seyi yapmaya hazir oldugu gorular. Bu kisilerin basinda
Vicario ailesi gelir: "Baba Poncio Vicario'nun aileyi namusuyla gecindirebilmek icin altin-
dan onca glizel sey yapmaktan gozleri bozulmus." (Marquez, 2018: 33) Pablo ve Pedro,
kiz kardeslerinin namusu ugruna hapse girmis; nisanlisi ise kiz kardesinin namusunu te-
mizleyip erkek oldugunu kanitlamasi halinde Pablo'yu hapisten ¢ikana kadar beklemeye
s6z vermistir. Degerlerin bu sekilde yorumlanmasindaki asil neden, toplumu olusturan
bireylerin kendi iclerindeki arag degerleri amaci disinda kullanmalaridir. Marquez, kasaba
halkinin bu tutumunu digiinde Poncio Vicario'nun gordiigi muamele ile yansitir: "Belki
de onur kdsesi oldugunu dislinerek oturtmuslardi adamcagizi oraya; davetliler durma-
dan ona takilip tékezliyorlar, onu bir baskasiyla karistiriyorlar, ayakaltinda kalmasin diye
yerini degistiriyorlardi." (Marquez, 2018: 45) Marquez, yasli ve kor bir adama davranislari
Uzerinden kasabanin degerleri amacindan nasil saptirdigini okuyucuya gosterir.

Sonug olarak Gabriel Garcia Marquez, kasaba halkina tuttugu "anilarin kirik aynasi"
(Marquez, 2018: 13) araciligiyla okuyucuya Giiney Amerika'da bir liman kasabasini goz-
lemleyebilecegi bir pencere acarak toplumun temelindeki ¢atlaklari gériinir kilar. Bu
dogrultuda, kasaba halki tarafindan carpitilmis toplumsal degerlerin yer yer bireysel
yer yer ise kolektif ¢ikarlar ugruna kullanildigi goriliir. Marquez, bu gercegi okuyucuya
etkili bir sekilde aktarmak amaciyla betimlemelerden ve ironiden yararlanir.
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Makale

/Zeynep Seyma Karabayir

Kor Baykus Adli Eserde
Nihilizmin Izleri

Sadik Hidayet, K6r Baykus adli eserinde, uzun bir anlam arayisi icinde siirekli ola-
rak hayal kirikligina ugrayan, etrafindaki insanlarin inandigi degerleri paylasmayan,
nihilist bir anlaticinin oykistnd anlatmaktadir. Nihilizm, "hiclik teorisi" olarak anilir
ve alisilagelmis bireysel veya toplumsal degerlerin yok olma durumu olarak tanimla-
nir.! Nihilizm ayni zamanda psikolojik bir anomalidir. Eserde anlatici nihilist bir karak-
tere sahiptir; kendine ve topluma bakisi ile klasik bir nihilistin 6zelliklerini gosterir.
Hidayet eser boyunca imgeler, olusturdugu yan karakterler ve biling akisi tekniginin
yardimi ile odak figliriin nihilist 6zelliklerine dikkat ¢eker. Anlatici yasaminin anlam-
sizliginin farkina vararak ve dini degerlerinden uzaklasarak sonunda nihilist bir ruh
haline sahip olur. Nietzsche, bu ruh halini "dekadans"? olarak tanimlar. Anlaticinin
bir hastalik olarak nihilizme olan egilimini ortaya koyarak eserin nihilizm ile olan ba-
gini gliclendirir. Ayrica anlaticinin "ayaktakimi" olarak adlandirdigi topluma bakisini
da nihilizm baglaminda degerlendirmek miumkiindiir.

Nihilizmi diinyaya tanitan Avrupali dislnir Friedrich Nietzsche'ye gore bu felse-
fenin bir psikolojik ruh hali olarak ortaya ¢cikmasi birkag farkli sekilde gerceklesse de
kisinin icinde yasadigl diinyayr anlaml kilmakta basarisiz olmasi nihilizmin baslica
nedenidir. Eserde belirtildigi gibi odak figlir/anlatici, uzun bir anlam arayisindan son-
ra yasaminda herhangi bir anlam olmadigini kavrar ve yasamini anlamli kilmak adina
sarf ettigi cabanin bosuna oldugunun farkina varir. Bu durum, anlaticinin hem ha-
yatina yon veren hedefine ulasamamasi hem de dini degerlerinden uzaklasmasinin
bir sonucudur. Nietzsche'nin nihilist bir zihniyeti dogurdugunu iddia ettigi durumlar-
dan biri de kisinin dinf degerlerden uzak kaldiginda ortaya ¢ikan yasamin anlamsizligi
fikridir. Odak figliriin nihilist bir ruh haline ulasma durumu, yazar tarafindan biling
akisi teknigi ve imgeler lzerinden aktarilmistir. Anlatici tanrisal degerlere inancini
kaybederken kendine olan inancini da kaybeder. Yasadigi toplumda kisinin degerli ol-
masinin tek sebebi, ona o degerin kutsal bir gili¢ tarafindan verilmis olmasidir. Eserde
bu durumun farkina varan anlaticinin elinde kendini degerli bulmak icin herhangi bir
neden yoktur. Bu duruma dikkat ¢cekmek icin yazar, biling akisindan yararlanmistir:
"Fakat sozciikleri husu icinde séylenmedi duanin. Clinkil ben Tanri'yla, Yiice Varlik'la

"Nietzsche, Friedrich. Giic [stenci, cev. Sedat Umran, Birey Yayincilik, istanbul, 2002.
2 Dekadans; kilturel ve toplumsal olarak yozlasma, dejenerasyon anlamina gelir.
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degil, sevdigim tanidigim biriyle konusmaktan hoslaniyordum! Clinkii benim ¢ok
yliksegimdeydi Tanr1." (Hidayet, 2017: 58) Anlaticinin disiinceleri, arzulari ve hayal
kirikliklari eser boyunca okuyucuya dogrudan kendi s6zctikleri ile iletilir. Bu durum
anlaticinin yalnizca kétiimser biri degil, nihilizmi benimsemis olan biri oldugunun
ayrintilarinin gésterilmesi bakimindan da 6nemlidir. ihtiyac duydugu anlama din yo-
luyla ulasamayan odak figiir, hedeflerinin dogurdugu yasama isteginden de yoksun-
dur. Kahpe olarak adlandirdigi karisiyla cinseliliskide bulunmak onun igin bir hedeftir
ve bu hedefine ulasma yolunda karisinin dsiklariyla tanisip konusmaya kadar varan
bircok eylemde bulunur. Eser boyunca anlaticinin arzusu yok olmasa da hedefine
olan inancinin azalip yok olmaya basladigini gormek mimkundiir. Yazar, bu durumu
Butimar kusu imgesinden yararlanarak belirginlestirir. Anlaticinin ayni evde birlikte
yasadigl kadini elde edememesi, Butimar kusunun denizin kuruyacagindan korkup
su icememesi, bunun sonucunda da susuzluktan élmesine benzer. Butimar kusunun
kaygisi ve yasama dair isteksizligi, anlaticinin bir nihiliste evrilmesi siirecinde hisset-
tikleri ile aynidir. Dini degerlerinden uzaklasmasi ve hedeflerine ulasmanin mimkan
olduguna dair inancini kaybetmesi Gzerine anlatici, hayati boyunca aradigl anlami
bulamayacagini fark eder ve nihilist bir karaktere dontsur.

Anlatici nihilizme giderken okuyucu dekadans, yani yozlasma kavramiyla karsi-
lasir. Kisaca toplumun bozulmasi olarak tanimlanan dekadans; erdemsizlik, kusku,
hastalik, irade zayifligi, alkol diiskiinligl ve kotimserlikle sonuglanan bir durumdur.
Bu, tedavi edilebilen veya miicadele edilmesi gereken bir sey degildir, aksine yasamin
dogal bir parcasidir. Nihilizm de dekadansin sonucu degil, mantigidir.? Eserde anlati-
a yozlasmis bir insandir; hastadir, esyalarin agirliklarindan siiphe duyacak derecede
kuskuludur, Ustelik sarapsiz ya da afyonsuz yasayamamaktadir. Yozlasma insanlarda
bayginlik ve uyku gibi kisinin artik aci cekemeyecegi, duragan hallere 6zlem duyma-
sina yol agar ve insanlar bu bilingsiz durumlarini her zaman bilingli durumlarina ter-
cih ederler. Bu anlamda odak figliriin aliskanliklari nihilist bir zihniyetin Grintdur:
"Bltilin vaktimi kalemden ressamligi, uyku ve afyon dolduruyordu." (Hidayet, 2017:
16) Ayrica Hidayet, anlaticinin 6lim{ ve uykuyu siirekli olarak distindiigiini belirtir:
"Ah, cahil cocukluk gtinlerimdeki gibi misil misil uyumak! Dagdagasiz, rahat uyku!"
(Hidayet, 2017: 47) Nihilizmnde 6nemli bir kavram olan dekadans yani yozlasma kav-
ramina eserde sik¢a rastlanmasi, nihilizmin anlaticiyi sekillendirmekte 6nemli bir rol
oynadigini géstermektedir.

icinde yasadigi toplum s6z konusu olunca anlatici meseleleri bir nihilistin bakis aci-
st ile yorumlar. Nietzsche'ye gore toplum "yuksek" ve "al¢cak" insanlardan olusmak-
tadir. Eserde toplum, i¢gudiiler ve bu i¢gldulerin sekillendirdigi, anlaticinin "ayakta-
kimi" olarak nitelendirdigi insanlardan olusur. "Alcak insan”, hayatin anlamsizligini
her zaman hatirlamasini saglayan icgtidllerine ihanet ederken "yliksek insan" mi-
kemmel bir nihilist olarak bundan nefret eder. Hidayet, bu "al¢ak" insanlardan olu-
san ayaktakimini sert bir sekilde elestirmis, bu durumu aktarmak icin tiplerden ve
imgelerden yararlanmistir. "Fakih", "hoca", "tliccar" ve "feylesof" gibi tipler "yiizstiz,

3Nietzsche.
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ahmak ve kokusmus" olmakla ayaktamini temsil eder. Yazar, boylelikle onlari "algak-
Likla" itham eder ve odak figliriin onlardan igrenmekte hakli oldugunu gosterir. "Suri
hayvani icglidiisu" ile hareket eden ayaktakimi mensuplari, birbirlerinden farksizdir-
lar ve anlaticinin bildiklerini bilmemekle birlikte gercekligin de farkinda degildirler:
"Onlar gérmeye ihtiyacim yoktu, biri 6tekinin kopyasiydi. Hepsi bir agiz, agza asili
bir avug bagirsaktan olusuyor, cinsel organlarinda bitiyorlardi." (Hidayet, 2017: 50)
Anlatici, ayaktakimi gibi al¢cak olmayan yoksul ve mutsuz, kendine benzeyen ihtiyar
hurdaciyi yiiksek insan tipinin icgiidiilerine sahip olan biri olarak gériir. ihtiyar adam,
eser boyunca rastlanan 6nemli bir imgedir. Bir nihilist olarak anlaticinin kendine ya-
kin hissettigi hurdaci kutsallikla 6zdeslestirilmektedir. O, ayaktakimini olusturan al-
¢ak insanlardan ¢ok farklidir ve bu durumu aciklarken Hidayet, "yari tanri" ve "yaradi-
lis simgesi" gibi kavramlar kullanir. Yanlis insan tipinin kutsandigi bir toplumda odak
figuir, kendini bu toplumun disinda tutmakta ve bunun yerine bireysel olarak yiiksek
insan tipinin icgtidiilerini kutsamaktadir. Toplumda pek sik rastlanmayan bu "ylksek
insanlar" icgtidiilerine uygun olarak yasamin anlamsizligini kabullenmis bir nihilistin
ruh haline sahiptirler. Eserdeki odak figlir de kendini ayaktakimindan ayirarak hurda-
anin temsil ettigi nihilizmle iliskilendirir.

Nihilist bir zihniyete sahip olmak anlaticinin fiziksel ve ruhsal olarak hasta olma-
sina neden olur. Bu hastaliga egilim, Nietzsche'ye gore atalardan miras alinir ve bu
sekilde devamUliligi saglanir. Anlaticinin nihilizmi anne, baba ve amcasindan devraldi-
gini sdylemek miimkiindlr. Anlaticinin nihilizmmden dogan hastaliginin belirtileri di-
stinceleri ve glindelik yasami Gizerinden aktarilmaktadir. Bu hastaligi somutlastirmak
amaci ile Hidayet, odak figlirin annesinin 6lirken ona biraktigl kobra yilani zehiri
imgesinden yararlanir. Hasta oldugunun farkinda olan anlatici, bu zehri annesinden
kendine birakilmis olan bir "hediye" olarak nitelendirir: "Miimkiindir, annem de ha-
yatini bir salkim Giziim gibi sikti da bana, babami 6ldirmus o zehir katkili sarabi birak-
t1. Hediyesinin ne degerli oldugunu simdi anliyorum." (Hidayet, 2017: 43) Anlaticinin
dogumundan 6nce babasinin 6lmesi/oldiiriilmesi ve bu sekilde kaderinin belirlenmis
olmasi, onun nihilist ruh halininin atalarn tarafindan sekillendirildigini gosterir. Ni-
hilizmin -bir hastalik olarak varsayildiginda- belirtileri arasinda nesnelerin degerini
ve yasamin zenginligini kaybettigi diistincesi bulunur ¢linki hasta olan odak figir,
hayati yoksullastirir, yani hayatini etrafindakilerle beraber, onlarin hissettiklerini his-
sederek ve isteklerini paylasarak degil, glicsiiz ve hasta bir bicimde strdtrlr. Anlati-
cinin bu ruh halini diizeltmek ve bu nihilist ruh halinden kurtulmak icin yapabilecegi
bir sey yoktur ve kendisi de bu durumun farkindadir: "O zaman kendimden korkuyor,
herkesten korkuyordum, belki de hastaliga bagli bir seydi bu. Zihnim zayifliyordu bu
ylzden." (Hidayet, 2017: 68) Bu sebeple anlatici, ara ara annesinden kalan zehirli sa-
rabi iceceginden bahseder. Bu sekilde hem hastaliginin imgesel kaynagini yok etmis,
hem de aradig ebedi uykuya ulasarak istirabina son vermis olur. Hasta ve gtigsiiz ol-
masi sebebiyle anlatici, yasamini miikemmel bir nihilist olarak hastaligina bagli ola-
rak strdirdr.
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Sonug olarak Sadik Hidayet Kor Baykus adli eserinde icinde yasadigl toplumun de-
gerlerini paylasmayan, onlar "ayaktakimi" olarak adlandiran ve degerlerine olan
inancini kaybederek nihilist bir ruh haline sahip olan bir anlaticinin dykiistinG aktarir.
imgeler, biling akisi teknigi ve yardimai tipler araciligiyla yazar, anlaticinin bu psiko-
lojik durumunu belirginlestirir. Eserde anlaticinin nihiliste evrilme sireci aktarilir ve
bu slirecte dekadans kavrami ortaya ¢ikar. Odak figiirtin, nihilist olmasindan kaynak-
lanan hastalikli durumuna dikkat cekilirken sikca tekrarlanan "ayaktakimi" s6zclgii
ile Friedrich Nietzsche'nin "yiiksek insan" ve "alcak insan" ifadeleri arasinda benzer-
lik kurularak anlaticinin topluma bakisinin nihilizmle baglantili oldugu gosterilir. Hi-
dayet, okuyucuya bircok farkli yoni ile miikemmel bir nihilist sunmakla kalmamis
okuyucuya hem insan psikolojisini hem de ¢lirlimekte oldugu dustinilen bir toplumu
nihilist bir bakis agisiyla degerlendirme firsati sunmustur.
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Makale

Meryem Hifa Keskin

Karnaval ve Perhiz Arasinda
Kirmizi Pazartesi

Gabriel Garcia Marquez tarafindan kaleme alinan Kirmizi Pazartesi, dUglin gecesin-
de bakire olmadig anlasilan Angela'nin suclamasi dolayisiyla 6ldirilmesine karar
verilen Santiago Nasar'in cinayetini konu edinen bir eserdir. Marquez, eserde kasaba
halkinin maske ve rollerini, kitlesel arinma olgusunu ve digiin téreniyle bas asagi
olan kasabada karakterlerin birbirleriyle iliskilerini; hayatin "Karnaval ve Perhiz Ara-
sinda"ki' bir mlicadeleden ibaret oldugu temasi cercevesinde ele almistir. Bu makale-
de betimlemeler araciligiyla Karnaval ve Perhiz arasinda bir hayatin maske ve roller,
toplumsal arinma ve "bas asagi diinya" kavramlari baglaminda duyulardan yararla-
nilarak nasil ele alindigi incelenecektir.

Karnaval, Ortacag ve Ronesans boyunca 6zellikle Avrupa'daki Hristiyanlarin Biiylk
Perhiz'den 6nce yaptiklar sélene verilen addir.? Karnaval boyunca insanlar sinirsiz bir
cosku icinde eglenirler; yeme icme, cinsellik ve siddet Karnaval sirasinda had safhaya
ulasir ve sokaklar renklerin ve seslerin olusturdugu ciimbiisle donanir. Karnaval d6-
nemlerinde yasanan kargasanin sebeplerinden biri de olduklarindan baskasi gibi davra-
nan insanlar, kostiimluler ve maskelilerdir.? Maskeyi glinliik hayattaki rollerinden siyril-
mak icin kullanan insanlar, Karnaval glinlerinde istedikleri kimlige buriintip kendilerine
istedikleri rolleri belirleyebilirler. Perhiz ise, Hristiyan inancina gore bir arinma done-
midir; bu donemde inananlarin et yemesi, hareketlerinde asiriliga kagmasi ve taskinlik
yapmasi hos karsilanmaz. Herkes giinliik hayattaki rollerine geri ddonmek zorunda kalir
ve Karnaval icin ortaya ¢ikartilan renkli maskeler bir kenara kaldirilir. Perhiz'den bir glin
once doruguna ulasan Karnaval kutlamalariyla, Karnaval ve Perhiz'in arasindaki zitlik
buyilik bir miicadeleye neden olmaktadir. Bu miicadele bir tarafta istedigi gibi yiyip icen
ve eglenen, diger tarafta dinf kisitlamalarla israftan ve asiriliktan kaginan insanlar ara-
sinda gerceklesir. Marquez'in Kirmizi Pazartesi adli eserinde de Karnaval ve Perhiz ara-
sindaki miicadele okuyucunun karsisina ¢cikmaktadir. Eserde Karnavali Angela ve kasa-
baya iyi yetismis bir aile kiziyla evlenmek icin gelen Bayardo San Roman'in diiglin toreni
olarak nitelendirmek mimkiindir. Perhiz ise cinayet gerceklestikten sonra bitiin ka-
saba halkinin sessiz sakin bir sekilde yasamlarina devam etmesiyle ortaya ¢ikmakta-
dir. Karnaval'da oldugu gibi eserde de rollerinden siyrilan ve maskeler takan insanlara
rastlanmaktadir. Diglinlin ortasinda bir taburede tek basina oturan Ponico Vicario'nun

' Karanaval ve Perhiz arasindaki dlinya kavrami Pieter Bruegel'in "Karnaval ve Perhiz Arasindaki Savas" tablosundan esinlene-
rek kullanilmistir. (Pieter Bruegel, Karnaval ve Perhiz Arasindaki Savas, Viyana Sanat Tarihi Mizesi, Viyana, 1559.)

2Serap Yiizgiiller Arsal, Karnaval ve Perhiz Arasindaki Savas: Brueghel'in Yapitina iliskin Bir Céziimleme, istanbul
Universitesi Edebiyat Fakiiltesi, istanbul.

*a.g.m
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icinde bulundugu duruma bakildiginda her glinki "baba" roltiinden siyrilmis oldugu ve
sanki saygl goren, mutlu bir insan maskesiyle sélene katildig goriilmektedir:

Davetliler durmadan ona takip tokezliyorlar, onu bir baskasiyla karistiriyorlar, ayakaltinda
kalmasin diye yerini degistiriyorlardi, o da yiiziinde gozlerini yeni kaybetmis birinin saskin
ifadesiyle kar gibi bembeyaz kafasini bir o yana bir bu yana ceviriyor, kendisine sorulmayan
sorulari yanitliyor, kimsenin vermedigi selamlara belli belirsiz karsilik veriyordu; tstlinde
kaskati kolalanmis gémlegi, elinde ona dugiin icin satin aldiklari peygamberagacindan
bastonuyla, unutuldugu késesinde mutlu goriiniiyordu. (Marquez, 2017:45)

Ponico Vicario'nun diiglindeki halini betimleyerek yazar, insanlarin Karnaval'daki
kargasadan ve coskudan yararlanarak idealize ettikleri insanlar gibi davrandigini,
yani maskeler taktigini vurgulamistir. Ayrica, Karnaval'dan sonra maskelerini ¢ikar-
mak zorunda kalacak insanlarin "Karnaval ve Perhiz" arasinda burindikleri roller
arasinda bir catisma yasandigini yazar Angela Vicario 6rnegi Gizerinden gostermekte-
dir. Angela'nin diglin giint ipek gelinligi ve portakal cicegi taciyla dans ederek egle-
nen, mutlu olan bir kadin maskesi takmasi ve yeni gelin roliine blirinmesi; diiglinden
ve cinayetten sonra Perhiz donemine gecildiginde ise "olgun, hiinerli..." (Marquez,
2017: 81) ve eskisinden tamamen farkli bir kadin haline gelmesi, Angela'nin Karnaval
ve Perhiz arasindaki miicadelede maskesinden siyrilarak kendi kimligini ve rollerini
yeniden bicimlendirmesine sebep olmustur. Béylece yazar eserde betimlemelerden
yararlanarak Karnaval'in karmakarisik ortaminda insanlarin rollerinden siyrilip farkli
maskelerle disari ¢ciktigini; ancak Karnaval bitip Perhiz'in kisitlayici donemi baslayin-
ca maskelerin kalkmak zorunda oldugunu ve insanlarin bu rol ve kimlik ¢atismasi
icinde kendilerini yeniden tanimlamak zorunda oldugunu vurgulamistir.

Karnaval'in 6ne gikan 6zelliklerinden biri de insanin icine dolup tasan coskunun agi-
ga cikmasina yardimci olmasidir. Karnaval bu yoniyle de Perhiz'le bir miicadele icindedir
¢Unku Perhiz toplumun duraganligini temsil eder ve bu duraganlikla coskuyu 6nlemeye
calisir.* Karnaval'da coskunun tesvik edilmesi ve insanin biitiin eylemlerinin serbest bi-
rakilmasi aslinda toplumdaki kurulu diizeni korumak icindir ¢linkli Karnaval déneminde
otoriteler insanin icindeki siddet egiliminin ve sug isleme arzusunun kendi gbzetimlerin-
de ortaya ¢ikmasina izin vererek bu durtiilerin glinlik hayatta bastirilmasini saglamakta-
dir.® Yani Karnaval'in gériintirdeki serbest ve 6zgiir ortami aslinda kurulu diizeni koruma
amacini tasimaktadir. Perhiz ise Karnaval'da yasanan taskinliklardan sonra bir arinma
donemidir. Yiyecek tiiketiminin azaltilmasi ve insanlarin kendilerini terbiye etmek adina
pek ¢ok zevk ve arzudan vazge¢mesi Perhiz'in arindirici bir ddnem olmasini saglamakta-
dir.t Karnaval'in coskusuyla saldirganligin ve Perhiz'in duraganligiyla arinmanin arasin-
daki miicadelede bir "kitlesel arinma" sorunu ortaya ¢ikmaktadir. Karnaval'dan Perhiz'e
gecmeden once toplumun isledigi glinahlardan ve taskinliklardan arinmasi, ayni zaman-
da da kitlesel siddet gldistinli baskilamasi gerekmektedir ki boylelikle Perhiz donemin-
de insanlar kisisel arinmalarina odaklanabilirler. Bu sebeple Karnaval'la Perhiz arasinda

‘a.g.m

*a.g.m

¢"Religions - Christianity: Lent." BBC. BBC, June 22, 2009. https://www.bbc.co.uk/religion/religions/christianity/
holydays/lent_1.shtml, (Erisim tarihi: 19.02.2020).
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toplumun bir "glinah kegcisi" belirlemesi, ortak gtinahlarin yiiklenebilecegi bir kurban sec-
mesi gerekmektedir. Boylece kitlesel arinma segilen kurbanin cezalandirilmasiyla gercek-
lesir.” Kirmizi Pazartesi adli eserde de kitlesel arinmanin gerceklesmesi icin secilen kurban
Santiago Nasar olmustur. Biitlin kasaba halki cinayeti bilmesine ragmen kimse cinayeti
gercekten 6nlemeye calismaz. Bunun nedeni, toplumdaki herkesin arinma icin ortak bir
kurban gerektigine razi olmasi ve kasabadaki otoritelerin Karnaval boyunca diizenin ko-
runmasi icin siddet eylemlerine g6z yummasidir:

Polis memuru Leandro Pornoy, Vicario kardeslerin niyetlerini kendisine agikladiginda ti-
ras olmayi daha yeni bitirmisti. Bir gece 6nce o kadar ¢ok arkadas kavgasi yatistirmisti ki,

bir tanesini daha halletmek icin acele etmesine gerek yoktu. (Marquez, 2017:54)

Otoritenin tutumunun yani sira toplumun cinayete g6z yummasi ve bunu kitlesel
arinmanin bir gerekliligi olarak gérmesi Pablo ve Pedro'nun savunmasi Gizerinden ak-
tarilmaktadir: " 'Onu bilingliolarak 6ldiirdiik," demisti Pedro Vicario, 'ama biz ma-
sumuz.' 'Belki Tanr katinda 6ylesinizdir," demisti Peder Amador. 'Tanri katinda da,
insanlarin gézlinde de,' demisti Pablo Vicario da." (Marquez, 2017:48) Yazar "Karna-
val ve Perhiz arasinda"ki miicadeleden ibaret olan hayatta kitlesel arinmanin gercek-
lesmesi gerektigini ve bunun icin ortak bir kurban secilmesi gerektigini vurgulamistir.

Ote yandan Karnaval'i Perhiz'den ayiran ve Karnaval'la Perhiz arasindaki miicadeleyi
kuvvetlendiren "bas asagi diinya" kavraminin Karnaval zamanlarinda halkin tam bir
hengame, karmasa ve climbdis icinde oldugunu gostermek icin Uretilmis oldugu go-
rallr. "Bas asagl diinya" kavramina gore Karnaval déneminde gilinliik hayata dair pek
cok olgu tersine cevrilir, toplumsal siniflar alt Ust olur ve belirli kural ve yasaklar or-
tadan kalkar.® Perhiz'in diizenli ve kuralli ortamina tamamen zit diisen bu bas asagi
diinya, "Karnaval ve Perhiz arasinda" diizen-diizensizlik, ciddiyet-cosku, kutsal-kutsal
olmayan gibi ¢catisma ve karsitliklara sebep olmaktadir. Tepetaklak olmus diinya ve bu
karsitliklarin icinde kalan insanlarin birbirileriyle kurduklari iligkiler yeniden sekillenir
ve boylece insan iliskileri de zitliklarla dolu ve bas asagi olmus iliskilere donusur. Kirmizi
Pazartesi adli eserde Karnaval'in bas asagl ettigi diinya okuyucuya duyular yoluyla ak-
tarilmistir. Yazar 6zellikle sesleri kullanarak giinliik hayatta asla bir araya gelmeyecek
unsurlarin bas asagl dlinyada bir araya gelmesiyle ortaya ¢ikan climbiisii ortaya koy-
mustur: "Ayrica dansgilar topluluguyla iki vals orkestrasi getirilmis, bunlar yerel ban-
dolara, eglencenin samatasi icinde cosmus vurmali calgi topluluklariyla, akordeoncu
gruplariyla hi¢ uyum saglayamayan parcalar ¢almislardi." (Marquez, 2017:41) Duyular
kullanarak Karnaval'da bas asagi olan diinyayi okuyucularina aktaran Marquez eserde
ayni zamanda Perhiz ve Karnaval'in karsitligindan ve bas asagi diinyanin sartlarindan
etkilenerek sekillenen insan iliskilerine de deginmistir: " 'ibneye benziyordu,' demisti
bana." (Marquez, 2017:29) "Bayardo San Roman artik ¢ok yakin dostumuz olmustu."
(Marquez, 2017:43) Bas asagi diinyada stati farklarinin ve toplumsal siniflarin orta-
dan kalkmasiyla beraber insan iliskileri de statiiden bagimsiz bir sekilde gelismektedir.

’Nuran Malta Muhaxheri ve Ayse Sezer, Giinah Kegisi ve Toplumsal Arinma: Hiiseyin Rahmi'nin Miirebbiye Romani,
Motif Akademi Halkbilim Dergisi, Cilt:12, Say1:27, 2019, s. 554.

& Serap Yiizgiiller Arsal, Karnaval ve Perhiz Arasindaki Savas: Brueghel'in Yapitina iliskin Bir Céziimleme, istanbul
Universitesi Edebiyat Fakiiltesi, istanbul.
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"Karnaval ve Perhiz arasinda"ki miicadelede ortaya ¢ikan zitliklar insanlarin eylemle-
rinde de zitliklara neden olmakta, boylece diismanlar dost gibi gezebilir hale gelmek-
tedir. Marquez, Kirmizi Pazartesi adli eserde bas asagi diinya kavramini ve Karnaval'la
Perhiz'in olusturdugu karsitligl duyular yoluyla okuyucularina aktarmis ve "Karnaval
ve Perhiz arasinda" yasayan insanlarin birbirleriyle olan iliskilerinde belirleyici unsurun
Karnaval ve Perhiz oldugunu vurgulamistir.

Sonug olarak Gabriel Garcia Marquez Kirmizi Pazartesi adli eserinde "Karnaval ve
Perhiz arasinda"ki miicadeleden ibaret bir hayati Kolombiya'daki bir kasaba halki tize-
rinden anlatmistir. Yazar, Karnaval'in 6zglir ortaminda istedigi maskeyi takabilen ve
rollerinden siyrilabilen insanin Perhiz ddneminde maskesini birakmasiyla bir kimlik ca-
tismasi yasadigini, "Karnaval ve Perhiz arasinda"ki miicadeleden ibaret olan bir hayatta
toplumun arinmasi igin ortak bir kurban gerektigini ve senlik ve arinma arasinda yasa-
yan insanin digerleriyle kurdugu iliskilerde bile Karnaval ve Perhiz'in belirleyici oldugu-
nu duyularin yardimiyla olusturulan betimlemeler araciligiyla okuyucuya aktarmistir.
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Makale

Kawthar Akraa

Kor Baykus Adli Eserde
Sadik Hidayet'in Oryantalist Bakisi

Dogu ve Bati ayrimi cercevesinde aslen Dogulu bir aydinin Bati rol modelinden
etkilenmesi durumunda Oryantalizm i¢sellestirilen bir olgu durumuna gelir." Bu du-
rumda Oryantalist Dogulu aydin dogdugu topraklar ve kiltire karsi "kendi kendini
Dogululastirici” bir tutum sergiler.? iranli bir yazar ve diisiiniir olan Sadik Hidayet'in
Kor Baykus adli eserinde i¢sellestirilmis bir Oryantalist bakisla kendi toplumunu eles-
tirdigi goralur. Eser, aydin bir kalemdan ressaminin topluma mesafeli fakat toplum-
dan bagimsiz olamayan celiskili yasamini ele alir. Anlaticinin bakisiyla toplum yapi-
sini karamsar ve kati bir sekilde elestiren yazar toplumda karsiligi olan ve Doguyla
bagdastirilan davranislar kaotik bir kurgu icinde ve karanlik bir atmosferle destek-
leyerek okuyucuya yansitir. Yazar, tasvirler yoluyla toplumun pis ve tembel yonlerini
anlatirken kisiler arasi iliskileri yansitarak toplumun sehvet diskiinligiinG vurgular.
Anlatici tiim elestirilerine ragmen yasadigi toplum kadar "Dogulu"dur fakat bu ger-
cekle ylizlesemedigi icin varolussal agidan bir bunalim yasamaktadir. Hidayet eserin-
de toplumun degismesi konusunda hicbir 6neride bulunmaz ve Oryantalist bakisina
karsin Bati modelinin 6rnek alinmasina dair bir fikir belirtmez.

Yazarin duydugu derin timitsizlikle yaptig) tespitler esere karamsar bir atmosferin ha-
kim olmasina sebep olur. Kér Baykus adli eserde anlaticinin yasadigi iran kiiltiiri "Dogu"
olarak otekilestirilir. Anlaticinin aydin karakteri ona toplum hakkinda bir degerlendirme
yapma hakkini vermektedir ¢linkii Dogu yalnizca 6tekilestirilmekte degil ayni zamanda
nesnelestirilerek hakkinda yapilacak degerlendirmelere uygun bir hale getirilmektedir.?
Anlaticl kendisini toplumla bir tutmaz ve toplumdan farkli diistindiigiintin altini gizer.
Kendisini toplumdan uzak tutmak amaciyla yasamini kentin disindaki evinde geciren an-
latict bu durum karsisinda duydugu memnuniyeti sik sik dile getirir. Ayaktakimi olarak ni-
telendirdigi insanlarla baglantisinin evindeki iki pencereden ibaret oldugunu séyleyen an-
latici yasadigi hayatin ve yasami kavrayisinin bu insanlardan farkli oldugunun altini gizer:

Tutsagl oldugum sefaletten kaciyordum. Sokaklarda belli bir amacim olmaksizin,
rasgele ylrlyor; para ve sehvet pesinde kosan, o tamahkar suratli ayaktakimi ara-
sindan rahat, umursamaz geciyordum. Onlari gérmeye ihtiyacim yoktu, biri teki-
nin kopyasiydi. Hepsi bir agiz, agza asili bir avug bagirsaktan olusuyor, cinsel organ-
larinda bitiyorlardi. (Hidayet, 2008: 48)

'Biinyamin Bezci ve Yusuf Giftci, "Self Oryantalizm: igimizdeki Modernite Ve/Veya icsellestirdigimiz Modernles-
me", Akademik incelemeler Dergisi, Cilt: 7, Sayi: 1, 2012, s. 141.

2Bezci ve Ciftgi, s. 142.

3Dominique Schnapper, Sosyoloji Diisiincesinin Oziinde "Oteki" ile liski, Gev. Aysegiil Sénmez, istanbul Bilgi Universitesi
Yayinlari, s. 26'dan aktaran Meryem Kdse, "Oryantalizm ve "Oteki" Algisi", Sosyal ve Kiiltiirel Arastirmalar Dergisi, Cilt:
1, Sayi: 1, 2015, s.117.
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Dogu hakkinda bilgisi olan, hatta Dogu'nun "ne olmadigini" bilen ve kendisini yasa-
dig1 toplumun insanina karsi yabancilasan aydinin topluma getirdigi elestiri de boyle-
ce mesru olmaktadir. Anlaticinin cevresindeki insanlara incelenecek ve alaya alinacak
olarak bakmasi ve haklarinda yargida bulunmasi da bu nedenledir. Séylemleriyle top-
luma tepeden baktigi anlasilan anlatici, Hidayet'in yasadigl topluma yénelik karam-
sar bakisini yansitmaktadir.

Hidayet insanlar zevk diiskUn, pis ve tembel bulur. Toplum hakkindaki yargisi itk do-
nem Oryantalist ilginin gésterdiginden farklidir. Bu ilginin Dogu'da buldugu gizem ve fan-
tezi hayalinin aksine* Hidayet toplumdaki bu davranislarin ¢irkin ve kotiiciil boyutlarini
yansitmaktadir. Buna gore cinsel arzu bunaltici bir hal almakta ve bir tirli tatmin edi-
lememekte, tembellik muktedirlerden halka kadar toplumun her kesimine uzanmakta
ve kitlesel bir miskinlik durumu olusturmakta, pislik insani cepecevre sarmakla kalmayip
insanin ruhuna islemektedir. Eserde cevrenin pis tasvir edilmesinin karanlik atmosferi
olusturmada etkili oldugu goriilmektedir:

Bu odanin en kiiclik ayrintilari, beni saatlerce oyalar, koselerdeki 6riimcek aglar me-
sela. (...) Simdiye kadar hicbir cereyan ve riizgar bu inatgl, tembel, kati kokularn dag)-
tamadi: Ter kokusu, eski hastaliklarin kokusu; agiz kokulari; ayak, keskin sidik,acimis
yag, clriimis hasir, kaygana, kizarmis sogan kokulari; ilag, peynir, cocuk kakasi ko-
kulan; boy atan oglanlarin odalarindaki kokular, sokaktan ytikselen kokular, 6lilerin
ya da can cekisenlerin kokular ki henlz hepsi diri ve tipik 6zelliklerini korumaktalar.
(Hidayet, 2008: 38)

Pis cevrenin insan diirtllerinin tiksinti uyandiracak yonlerini ortaya ¢ikardigi bu neden-
le de insanlari pis ve karanlik ruhlara sahip olumsuz davranislar sergileyen kisiler olmaya
yonlendirdigi gorilir. Bu baglamda eserde neredeyse tiim karakterlerin cinsel arzularinin
davranis ve karar mekanizmalarini etkileyecek ve iliskilerini kaotik boyuta tasiyacak bir
asirilikta anlatildig) gordlir. Anlaticinin rakkase olan annesinin babasiyla olan birlikteligi
ve tapinaktan isledigi "glinah" nedeniyle atilmasina bir de amcasiyla birlikteligi eklenir.
ikiz olan amca-baba ve anne {izerinden kurulan bu iliski aginda vurgulanan toplumun
cinsel arzularina diskiinligi ve dolayisiyla toplumsal yozlasma olmaktadir. Nitekim bu
cinsel arzu toplumun her insaninda zamanli ve zamansiz, glicli bir sekilde goriilmekte-
dir. Anlatici ileride karisi olacak kizi cocukken ciplak bir halde goriir ve seyreder. Pence-
resinden gordiigli ve eserde sik sik tekrar eden manzarada kendisine giindiizsefasi uza-
tan Tirkmen kizina dalmis, sol elinin serce parmagini emerek arzusunu ileten bir ihtiyar
vardir. Karisi da kayinvalidesinin 6listnin basinda anlaticiyla birlikte olur. Karisinin cok
benzeyen kiiclik erkek kardesine yonelen anlaticinin davranisini tetikleyen karisiyla ya-
sayamadigi cinsel birliktelik arzusudur. Dolayisiyla tatmin edilemeyen cinsel arzularina
mahkum olan kisi farkli arayislara yonelir ve bu kaotik iliskiler agi insanlarin ruh pislikleri-
ni yansitacak sekilde daha da karmasiklastinlir. Yazar bu sayede Dogu toplumlarinin diir-
tiileri dogrultusunda yasayan, arzularina diiskiin ve mantikli kararlar alamayan insan-
lardan olustugunu ifade eder. Bununla birlikte K6r Baykus adli eserde tembellik topluma

4 Nilgtin Tutal, "Edward Said'in Oryantalizmi Nasil Okunuyor?", Dogu-Bati Diistince Dergisi, Sayi: 20, s. 121.
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yayilmis bir aliskanliktir. Hidayet, hiyerarsik olarak yukaridan asagiya dogru bir rehavetin
varligina isaret eder:

Derken bir siirii sarhos polis sesi duyuldu, edepsizce sakalasarak gegiyorlardi sokaktan. Bir
koro oldular, bir sarki okudular: Gel gidelim icelim, Rey sarabindan icelim! Simdi igmezsek

onu, Ya ne zaman icelim? (Hidayet, 2008: 58)

Polislerin temsil ettigi denetim mekanizmasinin isleyisindeki aksaklikla insanlar ka-
dar sisteme de elestiride bulunan yazar, toplumu iginden ¢ikilmaz bir miskinlik halin-
de yansitir. Uyusukluk, bir hastalik gibi biitlin insanlari etkilemektedir. Bitlin glinini
hi¢bir is yapmadan yalniz hurda satarak geciren ihtiyar dilenci adamdan anlaticinin
kendisine kadar gorilen bu durumu tetikleyen unsur, afyon ve sarap diskinligudiir.
Sarhosluk ve afyonun etkisi altinda kendini haz duygusuna birakan anlaticinin herkes
gibi tembellik ve uyusukluk gostererek kendini diirtli ve duygulara teslim ettigi gorulir:

Buitiin glin isim glicim kalemdanlar yapmak, boyamakti benim. Biittin vaktimi kalemdan
ressamligy, icki ve afyon dolduruyordu. Kalemdanlar Gizerine resimler giziyordum. Kendimi

uyusturmak ve zamani 6ldiirmek icin bu gllling isi segmistim. (Hidayet, 2008: 15)

Dolayisiyla eserin anlaticisi, topluma yonelttigi elestirilerden kendisi de mustariptir.
Toplumu uyusuk, ise yaramaz ve sehvetine diiskiin pis bir siirli olarak gorse de kendi ya-
samindan toplumun izlerini silmesi miimkiin olmaz. Ancak anlaticinin kendi zaaflarini
gormesinin tek yolu yine kendisini elestirmek oldugundan uyusuk ve zihni disle gercek
arasinda gezinen aydinin bunu yapmasi pek miimkiin olamamaktadir. Dolayisiyla an-
latici Dogulu toplumun bir parcasi olmaktan kurtulamayacagini bilmekle birlikte Batili
perspektifi de terk edemediginden varolussal bir bulanti hisseder. Hidayet'in Oryantalist
bakista goriilen Bati rol modelini 6ziimsemek® gibi bir amacinin olmadigi da buradan gé-
rilmektedir. Yazarin topluma karsi imitsizligi 6yle buyuktir ki anlatici toplumun degi-
simine yonelik hicbir fikir sunmamakta ve kendi bireysel degisimi icin de hicbir cabada
bulunmamaktadir. Yazar, esere hakim bulantili ve karamsar atmosfer yoluyla bu duragan
hali desteklerken Dogulu toplumun degisime direnisini cabasizlik haliyle birlikte aktarir.

Kor Baykus adli eserde bulanti izlegini destekleyecek ve Oryantalist bakisi yansitacak se-
kilde dongtisel bir zamansal yapi kullanilir. Batili modern toplumlarda zamanin gizgisel ve
ilerlemeci algilanmasina karsin Dogu toplumlarinda zaman dongiisel bir sekilde algilanir.®
Buna gore yil doniimleri ve bayramlar "yeniden dogus" hissi olusturarak stirekli bir yenilen-
me durumunu canlandirir. Hidayet'in eserinde bir dizi olayin tekrar etmesiyle olusturdugu
dongtlsel zaman yapisi ise yenilenmenin aksine bulantinin olusmasina sebep olur. Anla-
tilanlarin meydana geldigi farkli zamanlarin ic ice gecmis yapilari anlaticiy bir girdap gibi
kendisine ¢eker. Anlatici Tirkmen kizini itk gordiigli anin dykiistini anlatir fakat afyon kul-
lanmasi zamansal agidan diisle gerceklik arasindaki ayrimi ayirt etmesini zorlastirmaktadir.
Bir gezintiye giktigini sdyleyen anlaticinin evine geri dondtiglinde Tirkmen kizini kapisinda
bulmasiyla onu yataginda 6li olarak uzanmis gérmesi bir olur, fakat bu durum anlaticinin
karisiyla yasadigl ve gecmis zamana ait olan durumla da benzerlik gosterir. Anlatici Tark-

*Edward Said, Sarkiyatcilik, Cev. Berna Ulner, 10. Baski, Metis, 2016, s. 216.
6 Hilmi Yavuz, "Oryantalizm Uzerine Bir "Giris" Denemesi", Marife Dergisi, Sayi: 3, 2002, s. 61.
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men kizinin yanina uzandiginda karisinin yanina uzanmis olur ve onu 6ldiirdikten sonraki
davranislar iki durumda da benzerdir. Cinayetin ardindan ihtiyar adamla karsilasir. Bu ihti-
yar bazen hurdaci, bazen arabaci olarak ortaya cikar. Anlaticinin kan ve pislikle anlattig ka-
otik boliimlerin ardindan afyondan uyanarak yeni bir bolim anlatmaya basladigi gorilir.
Yazar, anlaticinin ¢ocukluguna ve gecmisine yonelik géndermeler yaparak dongtiyt daha
genis bir zamana yayar. Anlaticinin Tirkmen kizini gérmesiyle karisinin cocukken gormesi
yilin ayni glintinde gerceklesir, bu glin mevsimlik bir kutlama olan Nevruz'un on ti¢lincii gii-
niine karsilik gelir. Anlaticinin ihtiyar adamdan aldig) testinin Gzerindeki servi agacli man-
zara dayillar 6nce benzer bir olayi baska bir kalemdan ressaminin yasadigina isaret eder:

Diin gece yaptigim portreyi kutudan ¢ikardim, testidekiyle karsilastirdim. En kiigtik bir
fark yoktu, biri 6tekinin ayniydi adeta. Ayni seydi ikisi de, ayni elden, bicare bir kalemdan
ressaminin elinden gikmistilar. O testi ressaminin ruhuydu belki; ben gizerken gelmis,

tenime girmis, elimden tutmus, bana da cizdirmisti. (Hidayet, 2008: 33)

Dolayisiyla toplumsal gecmisle olan iliskisi ve kendi yasamindaki yinelemelerle sii-
rekli ayni donguide yasayan anlatici, yenilenmenin aksine bu ¢ikmaz ve sonsuz déngi-
den bir bulanti duyar.

Sadik Hidayet, K6r Baykus adli eserinin anlaticisinin géziinden bir toplum elestirisi
yaparak toplumunu Oryantalist bir gozle elestirir. Buna gore toplumu pis, tembel ve
sehvet diiskiinli olarak yansitan yazar insanlarin olumsuz davranislarini karamsar, ka-
otik ve karanlik bir atmosfer yoluyla okuyucuya aktarir. Eserde anlaticinin Bati pers-
pektifinden kurtulamayan Dogulu bir aydin olmasinin kendisinde olusturdugu ¢atisma
bulanti hissi olustururken yazarin kullandig dongtisel zaman yapisi ve tasvirler Oryan-
talist bakisla birlikte bulanti izlegini de destekler.
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Makale

/Zeynep Gokce Sezgin

Jung Psikolojisi Baglaminda

Kor Baykus Adli Eserde Anlaticinin
Bireylesme Suireci

Sadik Hidayet, 1936 yilinda yayimlanan Kér Baykus adli eserinde ismi bilinmeyen bir an-
laticinin basindan gecen olaylari konu edinmekte, anlaticinin kendini gerceklestirme yo-
lunda yasadigi sancilari okuyucuya sunmaktadir. Hidayet, karanlik bir atmosferin hakim
oldugu eserde anlaticinin yasadig siireci leitmotif ve imgelerden yararlanarak ele almak-
ta, temelizlegi anlaticinin anilari ve riiyalan Gizerinden okuyucuya aktarmaktadir. S6z ko-
nusu karanlik atmosfer ve sik¢ca vurgulanan riiya unsuru anlaticinin Jung psikolojisi isigin-
da "bireylesme" siirecinin incelenmesini miimkiin kilmaktadir. Bu calismada Kor Baykus
adli eserde gbzlemlenen bireylesme stireci, kisiligin olusmasinda 6nemli rol oynayan per-
sona, golge, anima ve ben arketiplerinin' anlatici Gizerindeki etkileri baglaminda incelene-
cek, arketiplerin dengeli bir sekilde gelisim gostermesi/gostermemesi degerlendirilecek,
anlaticinin kendini golgesine tanitma istegi ve bu istegin neticesi sorgulanacaktir.

Jung'a gdre insanin hayattaki amaci kendini gerceklestirmektir.? insan bu amacina
biling alanini genisleterek bireylesebildigi olclide ulasabilmektedir. Jung, insanin kisi-
liginin biling ve bilingdisi olmak tzere iki diizeyden olustugunu 6ne siirmekte, insanin
kendini gerceklestirebilmesi icin biling ve bilin¢disi arasindaki dengeyi saglamasi gerek-
tigini vurgulamaktadir. Jung'a gére dengenin kurulmasi icin bilin¢disi alani tanimlan-
mali, bilingdisindaki bilgiler dengeli bir sekilde biling diizeyine tasinmalidir. Bilin¢disinin
tanimlanmasiysa arketiplerin® taninmasi ve arketipler yoluyla agiga cikan bilingdisin-
daki -bilingle catisabilecek- 6zelliklerle uzlasi yoluna gidilmesiyle mimkiinddir. Biling
ve bilingdisi arasindaki denge bozuldugu takdirde bu durum riyalar yoluyla kisiye iletil-
mektedir. Rilyada bulunan motifler arketipleri simgelemekte, kiside bastirilmis ancak
gelistirilmesi gereken noktalari vurgulamaktadir® Bu baglamda bakildiginda eserde
anlaticinin biling alanini genisletmek ve bilingdisini tanimlamak istedigi gorilmektedir:
"... ruhtaki bu kendinden gecme halinde ve uykuyla uyaniklik arasinda beliren golgeler
yansimasinin sirri anlasilacak mi?" (Hidayet, 2001: 15) Yazar, anlaticinin golgelerin sirri-
ni ¢ozerek arketiplerin sembolize ettigi bilingdisini anlamlandirmak istedigini vurgular.

Jung'a gore kisinin kendi cinsiyetini, sahip oldugu hayvani yonleri temsil eden ve hemcins-

'Engin, Gectan, Psikanaliz ve Sonrasi, Remzi Kitabevi, istanbul, 1998, s.177.

2a.g.e.,s.180

3Bilingdisinin icerigi arketipler terimiyle adlandirilir. Arketip, ilk 6rnek (prototip) sozctgiiyle es anlam tasir. Arke-
tipler evrenseldir. Bir baska deyisle, her insan ayni temel arketip imgelerine sahiptir." Engin, Gegtan, Psikanaliz ve
Sonrasi, Remzi Kitabevi, istanbul, 1998, s. (177)

*Ozer Cetin, "Jung Psikolojisinde Riiya", Uludag Universitesi ilahiyat Fakiiltesi Dergisi, Sayt: 2, 2010, s. 249-269.
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leriyleiliskisini etkileyen arketip "gblge"dir. Golge arketipinin nasil gelisecegi ve 6zellesecegi
erkek cocugunun babasiyla iliskisi cercevesinde sekillenmektedir. Golge arketipi bastirildi-
&1, uyumlu bir sekilde bilince tasinmadigl takdirde kisinin hemcinsleriyle iliskilerindeki si-
kintilar®, elestiriler ve riiyalarindaki korku sembolleri éyoluyla giin yiizline ¢ikmaya calisir.
Hidayet, eserde erkek oldugu bilinen anlaticinin babasiyla iliskisinde yasadig glivensizligin
ve anlaticinin babasiyla amcasi arasindaki belirsiz durumun gélgenin saglikli bir sekilde ge-
lisememesine neden oldugunu vurgulamaktadir. Anlaticinin ikiz kardes olan babasi ve am-
casini ayirt edememesi, kobra tarafindan éldirilen kisinin hangi kardes oldugunun kesin
olarak bilinmemesi anlaticinin baba figlirline karsi huzursuz hissetmesine neden olmak-
tadir: "En korkuncu surasi ki, kurtulan hangisiydi, babam mi amcam mi, bu hicbir zaman
tam bilinememis." (Hidayet, 2017: 42) Eserde baba ve amca figliriiniin ayirt edilememesive
amcanin baba olma ihtimalinin "...amcam ya da babam" (Hidayet, 2017: 47) ifadesiyle vur-
gulanisi amca figlirlintin anlatici tizerinde baba etkisine sahip oldugu yorumunu mimkan
kilmakta ve anlaticinin amcasiyla olan iliskisinin de golgesinde etkili oldugu gortilmektedir.
Amca figliriniin betimlenmesinde kullanilan "kambur" ve "ihtiyar" sifatlarinin yani sira,
amcanin yliziintin kapali olmasi amca figliriniin anlatici lizerinde yani golge arketipi (ize-
rinde yarattigl olumsuz ve glivensiz etkiyi vurgulamaktadir.

Amcasi ve babasiyla iliskisi sebebiyle uyumlu bir golge gelistiremeyen anlaticinin
"Hepsi bir agiz, agza asili bir avug bagirsaktan olusuyor, cinsel organlarinda bitiyor-
lardi." (Hidayet, 2017: 53) ifadeleriyle cevresine yonelttigi elestiriler ve "...insanin tly-
lerini diken diken eden bir kahkaha duydum." (Hidayet, 2017: 85) ifadeleriyle korku
semboliine doniisen "kahkaha" leitmotifi, golge arketipinin dengeli bir sekilde var
olamadigini, elestiriler ve korku sembolleriyle aciga ciktigini gdstermektedir. Golge
arketipinin dengeli bir sekilde gelisememesiyle anlaticinin erkege atfedilen iktidar ve
glic gibi 6zelliklerinin de gelismedigi gorilmektedir. Ozellikle karisiyla iliskisinde her-
hangi bir iktidar saglayamayan anlaticinin cinsel olarak da zayif ve yetersiz oldugu
karisinin baska erkeklerle birlikte olmasi tGizerinden vurgulanmaktadir: "Ama hepsin-
den ¢ok gliciime giden su benzerlikti ki, karim olacak kahpeden benim gibi onlar da
hoslaniyor, ama karim beni birakip onlara kosuyordu." (Hidayet, 2017: 52) Kendini
gerceklestirmek amaciyla golgesini boylece bilingdisini tanimaya calisan anlaticinin
babasi ve amcasiyla iliskisinin tekinsizligi, hemcinslerine karsi hissettigi yetersizlik,
topluma yonelttigi elestiriler ve cinsiyetine ait 6zelliklerinin gelismemis olmasi de-
gerlendirildiginde anlaticinin gélge arketipiyle uzlasamadigl goriilmektedir.

Erkegin bilin¢disinda bulundurdugu disil 6zellikleri temsil eden ve kisinin karsi cins-
le iliskilerini etkileyen arketipse "anima" arketipidir. Jung'a gore anima, her erkekte
dogustan var olan ve erkegin begendigi kadin imgesini yansitmakta, erkek cocugun
annesiyle kurdugu iliski animanin nasil gelisecegi ve Ozellesecegi noktasinda etkili
olmaktadir . Uyumlu bir insanda karsi cinse ait 6zellikler davranislara da yansimak-
tadir Bir erkek yalniz erkeksi 6zellikler gosterdiginde, disilik 6zellikleri bilingdisinda
kalarak gelismediginden erkegin bilincdisi zayif ve etkisiz kalmaktadir.®2 Animanin bi-

® Gegtan, s.180
¢Cetin, s. 249-269
7 Gegtan, s.180
& Gegtan, s.179
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lingte dengeli bir sekilde var olamamasi riiyalarda kadinsi figiir ve semboller yoluyla
aciga cikmasina neden olmaktadir. Yazar, anlaticinin annesiyle saglikli ve giivenli bir
iliski kuramamasi nedeniyle animayi kesfederek uyumlu bir sekilde bilince tasiyama-
digini vurgulamaktadir. Eserde bir rakkase olan anne figliriiniin "kobra"ya benzetil-
mesi ve annenin hem baba hem amcayla beraber olmasinin ardindan kardeslerden
birinin 6limine sebep olmasi anlaticinin animasinin dengeli bir sekilde gelisememe-
sine ve kadinlarla uyumlu iliskiler kuramamasina neden olmaktadir.

Eserde animanin gelisememis olusu rliya unsuruyla verilmekte, anlaticinin "Hem tatli,
hem korkulu bir riiyadan apar topar uyanmistim sanki." (Hidayet, 2017: 11) ifadeleriyle
riyasinda gordugiine isaret edilen Tirkmen kizi ve onunla iliskisi tizerinden okuyucuya
sunulmaktadir: "Bu geng kiz, hayir bu melek, sonsuz bir hayret ve anlatilamaz bir itham
kaynagiydi benim igin. Latif ve el sirlilemez varlig|, bende bir tapinma duygusu yaratmis-
t." (Hidayet, 2017: 13) Tiirkmen kizi araciligiyla anlaticinin etkilendigi ve begendigi kadin
imgesi sunulmaktadir. Anlaticinin Tirkmen kiziyla yani animasiyla yiizlesmesi bilingdisini
tanimlamaya basladigini gostermektedir: "Benligim o anda degismeye baslamisti. Ru-
humu etkilemesi, insan kavrayisinin aciz kaldigi noktalara kadar ulagsmasi icin, bu me-
legin, bu esiri geng kizin bir bakisi kafi gelmisti." (Hidayet, 2017: 11) Animasiyla tanisan
anlaticinin biling alanini genislettigi "kavrayisin aciz kaldigi noktalara" ulastigi vurgulan-
maktadir, ancak anlaticinin animasiyla ylGzlesmesinin arketipin temsil ettigi disil 6zellik-
lerin dengeli bir bicimde bilince tasinmasi icin yeterli olmadig goriilmektedir. Anlaticinin
buyilendigi, asik oldugunu iddia ettigi Tlirkmen kizinin cesedini parcalayarak gommesi
animasiyla uzlasamadigini gostermektedir. Anlaticinin Tirkmen kiziyla karsilastiginda
mekanin "yogun sisli" ve sekillerin sert kenarlarinin hafiflemis olusu anlaticinin Tirkmen
kiziyla karsilagmasinin rilyada gerceklestigini sezdirmektedir. Anima ve biling arasindaki
¢atismalarin rilyalarda gun yiziine ¢iktigl g6z 6niinde bulunduruldugunda riiyasinda asik
oldugu kadinla karsilasan ve onun cesedini parcalayan anlaticinin animayla barisik olma-
digini, animasini dengeli bir sekilde bilince tasiyamadigini séylemek miimkiin hale gelir.

Kisinin toplumdaki konumunu etkileyen arketip ise "persona" arketipidir. Persona
kisinin toplum tarafindan kabul gérmek icin taktigi maskedir. Personanin saglikli ve
dengeli bir sekilde kurulmasi, kisinin toplum tarafindan onaylanmasina, ¢ikarlarinin
korunmasina ve basari elde etmesine yardimci olmaktadir.® Kisinin toplumla iliskisini
belirleyen persona ¢ocugun tanistigl ilk topluluk olan ailesiyle kurdugu iliskiler cer-
cevesinde sekillenmekte ve 6zellesmektedir.”® Eserde anlaticinin aile olgusuyla tani-
samadig gorlilmektedir. Babasinin 6ldiigli, annesinin ise amcasiyla gittigi diistiniilen
anlatici ¢cocukken ailesinden edinmesi gereken ve personasini etkileyecek toplumsal
normlari edinememis, kendine uyumlu bir persona kuramamistir.

Hidayet, eserinde anlaticinin toplumdan yabancilasmasi ve mesleginin toplumun-
da ragbet gérmeyisi tizerinden anlaticinin personasinin uyumlu bir sekilde gelisme-
digini vurgulamaktadir: "... daha garibi su ki, alicilari vardi bu resimlerin. Amcamin
araciligiyla ben bu kalemdanlari Hindistan'a génderiyordum..." (Hidayet, 2017: 18)
Kalemdan boyayan anlaticinin kalemdanlarinin kendi toplumundan ziyade Hindis-

 Gegtan, 5.178
0 Gegtan, s.192

46



tan'dan musteri bulmasi ve anlaticinin dahi kalemdanlarin satiliyor olusuna sasirma-
si persona olarak sectigi meslegin yeterince gelismedigini gostermektedir. Ayrica an-
laticinin sehir merkezinden ve toplumdan uzak yasiyor olusu anlaticinin personasinin
toplum tarafindan kabul gérmedigini de vurgulamaktadir: "Tam bir sessizlik hiikiim
stiriiyordu. Oyle bir duygu: Herkes beni terk etmisti." (Hidayet, 2017: 28) Anlaticinin
anne ve babasiyla saglikli bir iliskiye sahip olmamasi ve topluma uyum saglayamamis
olmasi onun personasiile ilgili problemin temel sebepleridir.

"Ben" arketipi ise kisinin bilin¢disinda tanimladigi 6zelliklerle uzlasmasina yardim
eden, bilin¢disinda tanimlanan 6zelliklerin dengeli bir sekilde bilingte yer edinmesini
saglayan arketiptir. Jung'a gore golge, anima ve persona arketipini dengeli ve uyumlu bir
sekilde bilince tasiyan kisi bireylesme siirecini tamamlayarak "ben" arketipine ulasmak-
ta, yasam amacini gerceklestirerek birey olmaktadir. Eserde anlaticinin golge, anima
ve persona arketiplerine karsi baris saglayamadigi ve catismalardan kurtulamadigl g6z
oniinde bulunduruldugunda anlaticinin ben arketipine ulasamadigl gorilmektedir. Ese-
re hakim olan huzursuz ve karanlik atmosfer, anlaticinin bilin¢disinda tanimladigi veya
tanimlamayi denedigi 6zellikleriyle anlasma saglayamadigini gosterirken eserde 6lim
olgusunun vurgulanmasi ve anlaticinin liim istegi, kendini gerceklestirme hedefine ula-
samamis anlaticinin yasadigl catigmalar 6limle sonlandirmak istedigini vurgulamak-
tadir: "Orada, o anda dogadan ve goriinimler diinyasindan koptum; edebiyat irmagina
birakiyordum kendimi, birka¢ kez mirildandim: 'Oliim, 6lim, neredesin?"" (Hidayet, 2017:
58) "Ben" arketipine ulasan bireyin kendisiyle ve cevresiyle uyum icinde hosgoriiyle yasa-
digi gorillirken™ anlaticinin uyumsuzlugu ve cevresine karsi hissettigi nefret ve duydugu
olim istegi ben arketipinin olus/a/madigini kanitlamaktadir.

Sonug olarak Kér Baykus adli eserde ismi bilinmeyen bir anlaticinin yasadiklarini an-
latan Sadik Hidayet, anlaticinin biling alanini genisleterek kendini gerceklestirme istegi
duydugunu okuyucuya sunmaktadir. Ancak Jung psikolojisinin sundugu arketipler Gize-
rinden bir inceleme yapildiginda anlaticinin bilingdisinda kesfettigi bilgilerle uzlasama-
dig1 eserde kullanilan riiya unsuru ve leitmotif yoluyla goriiniirliik kazanmaktadir. Hem-
cinsleri ile iliskilerini etkileyen golgenin, karsi cinsle kurdugu iliskileri etkileyen animanin
ve toplumla uyum icinde yasamayi saglayan personanin dengeli bir sekilde gelismemesi
ve biling diizeyine ¢cikamamasiyla anlaticinin ben arketipine ulasamayarak kendini ger-
ceklestirme istegini yerine getiremedigini sdylemek mimkiin hale gelmektedir.
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Makale

Ahmet Emre Safsoy
Marksist Edebiyat Teorisi Baglaminda
Bir Kirmizi Pazartesi incelemesi

Gabriel Garcia Marquez'in Kirmizi Pazartesi adli eserinde herkesin islenecegini bildigi bir
cinayetin oykuist anlatilmaktadir. Eserde, iktidar hiyerarsisi ve onunla paralel yapilandirilan
ihtiyaclar hiyerarsisinin baglantisi vurgulanir. Yazar, eseri buyill gercekgilik araciligiyla es-
tetik bir alan yaratarak kurgularken estetigin "burjuvanin kontroliine teslim edilemeyecek
kadar degerli bir alan" oldugunu s6yleyen Terry Eagleton ile 6rtiisiir; boylece eseri Marksist
bir perspektiften okumayi miimkiin kilar. Marksist Plehanov'un "Edebiyat ve sanat hayatin
bir aynasidir'" sozleri yansitma kuramina isaret eder. Marksist Edebiyat Teorisi, yansitma
kuramini felsefesinin temeline yerlestirmis bir estetik kuramidir. Marksist estetige gore
edebiyat toplumcu-gercekgi olmalidir, yani yansittigi gercekler toplumun gercekleri olma-
lidir.2 Bu anlamda Marksist Estetik "sanatin ne oldugu sorusundan ¢ok, ne olmasi gerektigi
sorusuna cevap verir".? Marquez, biiyill gercekgilikten yararlanarak eserde toplumcu-ger-
cekgi bakis acisini kamufle eder. Dolayisiyla, Marquez'in Kirmizi Pazartesi adli eseri sosyalist
perspektiften yazilmis ve bicimce olmasa da anlamca toplumcu-gergekgi bir roman olarak
Marksist edebi elestirinin yansitma kurami ile ortlismstdir.

iktidar ve erk, sinifsal adaletsizligin yasandig toplumlarda, toplumun alt tabakalarinda
bulunanlarin otoriteye hizmetini zorunlu kilan unsurlardir. Bu yiizden erk, toplumda sinif-
sal farklilig derinlestirir. Eserde kasabanin hem dista kalan figlirlerle hem de kendi icinde hi-
yerarsik bir iktidar iliskisi vardir. iktidar odag olarak sunulan din kurumu, islevini tamamen
yitirmis ve yalnizca bir erk araci olarak ruhban ziimreye hizmet eden bir arag haline gelmis-
tir. Piskoposun yapacag) ziyaret 6ncesinde sevdigi corba icin en iyi horozlarin secilmesiyle ve
karsilama icin hazirlanan pek ¢ok faaliyetle kasabada bir festival havasi olusur:

Piskoposun en sevdigi yemek horoz ibigi corbasi oldugundan ona armagan olarak gotiirdiikleri adam
akillr semirtilmis horozlarin kafesleri her yanda goriliyordu. Yik iskelesinde istiflenmis o kadar ¢cok

odun vardi ki, onlari gemiye yiiklemek igin en az iki saate ihtiyac olacakti. (Marquez, 2018: 22)

Karsilama toreninin her sene heyecan kaybetmeden yapilmasina ragmen piskopo-
sun kasabada durmamasi, gorev icabi istavroz ¢ikarip uzaklasmasi insanlarda olus-
masi gereken hayal kirkligini olusturmaz. Zira insanlar, temsil ettigi kurumun "deb-

'Berna, Moran, Edebiyat Kuramlari ve Elestiri, iletisim Yayinlari, istanbul, 2018, sf. 18.
2 Moran, sf. 39-64.
3 Moran, sf. 53.
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debesi" itibariyla erk sahibi olan piskoposa caresiz bir minnet duymaktadir:

Santiago Nasar'in kendini hayal kirikligina ugramis hissetmesi icin nedenleri vardi. Peder Carmen Ama-
dor'un halka yaptigi cagrilara birkac ¢eki odunla o da katkida bulunmus, ayrica en istah agici ibriklere

sahip horozlari kendi elleriyle se¢misti. Ama bu hosnutsuzluk kisa stirmiisty. (Marquez, 2018: 23)

Kasaba insaninin piskoposa gosterdigi asiri ilgi ve geminin durmayisi insanlarin bir
olgu olarak dinin ulasilmaz ve sembolik varigini kaniksadiklarini gésterir. Ustelik,
piskoposun gemisi kasabaya herhangi bir "hayir" getirmedigi gibi, arkada yaygara ko-
paran horozlar, darmadaginik bir liman ve adeta bir curcuna birakir: "... geminin du-
digi limanin 6niinden gecerken dyle basingli bir istim salivermisti ki kiyiya en yakin
olanlari sirilsiklam birakmist1." (Marquez, 2018: 22) Ayni zamanda eserin karakterle-
rinden biri olan anlaticinin sesi, ilahi bakis agisi tercihiyle yazarin sesine donusir. Ya-
zarin piskoposun i¢ diinyasina dair yorumlari din kurumuna yonelttigi bir elestiridir:

Piskopos havada istavroz ¢ikarmaya baslamis, ... geriye yalnizca horozlarin yaygarasi kalana kadar,
hicbir art niyet tagsimadan ya da herhangi bir heves géstermeden, ayni hareketi diisinmeden yapmayi

stirdlirmustir. (Marquez, 2018: 22-23)

Kasabalinin kilise kurumunun kendilerine olan kayitsizligini bu derece kaniksama-
lan blyilu gercekgilik ekseninde trajikomik bir durum olsa da aslinda gerceklikle de
ortiismektedir. Eser boyunca biyiill gergekgiligin hakim oldugu betimlemelerin bir-
¢ogunda da acik bir din elestirisinin olmasi ve eserde kilise olgusunun bir iktidar odagi
olarak sunulmus olmasi erk araciyla tabanin baskilanmasina dair bir yergidir:

... tabancanin yere carpip patlamasiyla kursunun odadaki dolabi parcalayip salonun duvarini asarak
savas patlamiscasina bir glimbiirtii icinde komsu evin yemek odasindan gecip meydanin ta 6te yanin-
daki kilisenin ana mihrabinda duran insan bliyiikliglindeki algidan aziz heykelini un ufak ettiginden beri.

(Marquez, 2018: 13)

Hem bir kurum olarak hem de bir iktidar odagi olarak kiliseyi elestiren yazar, eseri top-
lumcu-gercekgi bir cizgide ilerletir. Kirmizi Pazartesi adli eserin alt metninde yansitma kura-
mi ile benzesmesi, eserin Marksist estetik cercevesinde degerlendirilmesine olanak saglar.

Ayrica, eserde s6z konusu iktidar hiyerarsisi ile Maslow'un ihtiyaclar hiyerarsisinin
paralelligi de vurgulanmistir. Bu paralellik sonucu karakterler, iktidarda ve ihtiyacta
benzer tabakalarda yer alir. Din kurumunun bir temsilcisi olarak piskoposun sahip ol-
dugu mevki, sayginlik, taninma, gii¢ ve 6zgurlik ile hem iktidar hem de ihtiyaglar hiye-
rarsisi bakimindan daha yukarida oldugu agiktir. Bunun yani sira, kasabadaki mikro ikti-
dar iliskisi incelendiginde de benzer bir durum gozlenir. Angela'nin kocasi Bayardo San
Roman kasabaya vardigi andan itibaren, zenginligi, fiziksel goriinlisi ve Uyesi oldugu
elit aile ile erk sahibidir. Oyle ki kasabadaki her sey onun icin sadece birer tiiketim unsu-
rudur: "Uyandigimda onunla evlenecegimi bana hatirlatin." (Marquez, 2018: 32) Bayar-
do'nun zifaf gecesinde Angela'nin bakire olmadigini 6grendikten sonra onu adeta bir
Uriin gibi "paketleyip iade etmesi" de cinsiyetinin ona kazandirdigi erkin bir sonucudur.
Bayardo, Angela tarafindan gonderilen mektuplara on alti yil boyunca cevap vermez.
Bunun nedeni bir kadin olarak Angela'nin iktidarca zayif olmasidir:
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... 0 ugursuz geceden beri ylireginde kokusmus olarak gizledigi bitiin aci gergekleri hicbir ar duygu-
suna kapilmadan anlattig yirmi sayfalik atesli bir mektup yazmisti. Bedeninde sonsuza dek biraktig

izlerden, dilindeki tuzdan, Afrikali penisinin yakici glicinden s6z etti ona. (Marquez, 2018: 85)

Angela'nin hislerini tlim yalinligiyla yazabilecek seviyeye gelmesi de bir stireg gerektirmistir.
Kadin oldugu icin iktidar ydoniinden Bayardo'dan asagida olmasi Angela'nin sevme ve sevilme
ihtiyacini engeller. Dolayisiyla iktidar bakimindan hiyerarside altta oldugu gibi, ihtiyag hiye-
rarsisinde de askina ve arzularina yanit bulamamasi bakimindan Bayardo'dan daha alt bir
seviyededir. Bayardo ve babasi General Petronio arasindaki iliskide de benzer bir durum s6z
konusudur. Bayardo kasabaya vardiginda sundugu tim maskiilen ihtisama ve Angela'y "iade
ederken" sergiledigi otoriteye ragmen, Dul Xius'un evine yalniz geri donduiglinde artik kiril-
gan bir erkektir. Bayardo'nun evlilik sertiveni 6zel olarak incelendiginde ailesinin otoritesinden
kopma motivasyonunun belirgin oldugu goriiliir. Oyle ki Bayardo evde alkol komasina girmek
Uzere bulunup uyandiginda herkesi kapi disari ederken sanki kederini yasama 6zgurlGgini
aramaktadir: "... herkesi kapi disar etmisti. 'Kimse canimi sikmasin,' demisti. ‘Tasakl bir gazi
olan babam bile." (Marquez, 2018: 77) Bayardo'nun babasindan bu denli "erkeksi" bir 6zelligi
ile bahsetmesi, onun erki altinda baskilanmasinin bir sonucudur. Babasinin otoritesinin etki-
sinde, bir toplumun erkekten beklentilerini yerine getirmeye calisan Bayardo iktidar hiyerarsi-
sinde babasinin altinda yer almaktadir. Bayardo'nun, Maslow'un ihtiyaglar hiyerarsisinde bir
basamak olan "6zglirliik" arayisi da babasiyla arasindaki iktidar hiyerarsisinin ihtiyag hiyerar-
sisi ile paralel oldugunu gosterir. Eserde yazar tarafindan kadin-erkek ve baba-ogul arasindaki
dengesiz iktidar dagilimina ve bunun paralelinde Maslow'un ihtiyaclar hiyerarsisindeki denge-
sizlige dikkat cekilmesi adaletsizligin altini izerek sosyalist perspektifi vurgular.

Marksist Edebiyat Teorisi'nin kurucularindan olan Terry Eagleton'a gore edebiyat
ve ona karismis olan estetik, hi¢ miicadele edilmeden burjuva estetikgilerine teslim
edilemeyecek kadar degerli, ayni zamanda oldugu gibi sahiplenilemeyecek kadar o
ideolojiye bulasmistir.* Eagleton'a gére Marksist edebiyatcilarin estetik konusuna
dair "stratejik suskunluklari" teorinin estetik konusundaki goruslerinin tamamlan-
mamis veya derlenmemis olmasindandir. Ancak bu durum Marksist edebiyat teorisi-
nin yansitma kurami baglaminda toplumcu-gercekgi bir yazinin estetik unsurlar icer-
meyecegi anlamina gelmez.®* Marquez, Kirmizi Pazartesi adli eseriyle Terry Eagleton
ile 6rtiismektedir; ¢linki eser, her ne kadar buiyili gercekgilik yardimiyla olagandisti
bir diinya yaratsa da temelde toplumcu-gercekgi bir romandir. Eagleton ve Marquez
arasindaki s6z konusu oOrtlisme, eserin sosyalist vurgusunu ve bunun okuyucudaki
cagrisimini kuvvetlendirir. Nasarlarin ascisi Victoria Guzman, Santiago'nun baba-
si ibrahim Nasar'in "bastan cikarttig" ve yasak iliskiye girip terk ettigi bir kadindir.
Eserde Victoria'nin bir yardimci figiir olarak kullanilmasi, biiyiili gercekgiligin estetik
alaniicinde gerceklestirilen sosyalist vurgunun bir ornegidir. Victoria'nin, kizi Divina
Flor'un Santiago tarafindan daima taciz edilmesine ve ibrahim Nasar'la arasindaki
gecmise ragmen, o evde calismaya devam etmesi buyili gercekgilik ekseninde ya-
rarlanilan bir unsurdur. Victoria'nin kizini Santiago'dan korurken ona "beyaz adam"

“Terry Eagleton, Elestiri ve ideoloji, Marksist Edebiyat Teorisi Uzerine Bir Calisma, gev. Savas Kilig, iletisim Yayinlari,
istanbul, 2018, sf. 216.
® Eagleton, sf. 187-216.
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seklinde ¢ikismasi efendi ile kole arasindaki irksal bir miicadeleye isaret eder:

Santiago Nasar, ... kizi bileginden yakalamisti. 'Artik evcillestirilecek yastasin,' demisti ona. Victoria
Guzman da elindeki kanli bigagi gostermisti ona. 'Cek elini kizmdan, beyaz adam!" diye buyurmus-

tu ciddi bir tavirla. 'Ben hayatta oldukca sen o pinardan icemezsin.' (Marquez, 2018: 16)

Glcld bir portre cizen ve irksal bir iktidara karsi miicadele eden karakterin adinin
Victoria® olmasi ve bu karakterin erk sahipleri tarafindan kendisine yapilanin kizina
yapilmamasi icin miicadele etmesi tesadiifi degildir. "Ben hayatta oldukca sen o pi-
nardan icemezsin" diyerek Santiago'ya meydan okuyan Victoria, bereket kaynagi olan
"pinar" aslinda somiurilmekten korumaktadir. Boylesine glicli bir karakter olan Vi-
ctoria'nin adindan kaynaklanan ¢agrisimla savunmasiz olan kizini her seyi tiketebil-
me gliclini elinde bulunduran otoriteye karsi savunmasi yazarin irksal ve miilkiyete
dayali erke ve adaletsizlige olan tepkisini ortaya koyar:

Tam yeniyetmelik yaslarindayken ibrahim Nasar bastan cikarmisti Victoria Guzman'i. Ciftligin
ahirlarinda yillarca gizli gizli sevismisti kizla, sevgisi tlikenince de hizmet etsin diye onu alip evine
gOtiirmisti. (Marquez, 2018:16)

Erkin baskisi altinda miicadele eden bu karakterin zaferle isimlendirilmesi, eserin es-
tetik alan icerisinde sundugu sosyalist cizgiye katki saglar. Boylece Marquez, buyalu
gercekeciligin yarattigi estetik alanla Terry Eagleton'in sinirlarini ¢izdigi bicimde toplum-
cu-gercekgiligi ic ice gecirerek eserin sosyalist perspektifine dair bir cagrisim olusturur.

Sonug olarak, Gabriel Garcia Marquez'in Kirmizi Pazartesi adli eserinde buyuli ger-
cekgilik araciligiyla yarattig estetik alan aslinda Marksist edebi elestirinin bir Grini-
diir. Yazar biyiili gercekgilik ile kamufle etmis oldugu yansitma kuramiyla sosyalist
perspektifin ses tonunu eser boyunca stirdiiriir. Metinde ve alt-metinde gézlemlene-
bilen iktidar hiyerarsisi, Maslow'un ihtiyaclar hiyerarsisi ve Terry Eagleton'in Mark-
sist Estetik anlayisina uygunluk eserin sosyalist cizgisine katkida bulunan unsurlar
olmustur. Boylece Marquez, bu "estetik" tavri ile siradan toplumcu-gercek¢i roman-
lara kiyasla eserin okuyucuda biraktigi etkiyi farkli bir boyuta tasimistir.
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Makale

Eylal Yildirm
Kor Baykus Adli Eserde Siirrealist
Motiflerin Anlaticinin Seriivenine Etkisi

Kor Baykus, 1936 yilinda yayimlanmis bir Sadik Hidayet eseridir. Eserde, ismi bilinmeyen
bir anlaticinin basindan gecen gercek disi ya da gercegin disina itilmis travmalarla bas
etme calisma macerasi ele alinir. imge ve leitmotiflerin anlaticinin deneyim ve gdzlem-
lerine dayanarak zaman ve mekanda belirsizlik olusturacak sekilde okuyucuya sunuldu-
gu Ko6r Baykus adli eserde anlaticinin yalnizlasmasina neden olan ve biling altina itilmis
travmalarindan kaynaklanan bir¢ok probleminin eserin olay orglistine etki ettigi de go-
riiliir. isimsiz anlaticinin mekan ve biling diyalektiginde énce topluma sonra kendisine
yabancilagmasi ve bu durumdan kurtulma ¢abasi, eserde olusturulan sirrealist atmos-
ferin tekinsiz motiflerle islenmesi yardimiyla gozler 6niine serilmektedir. Girift zihinsel
tanimlamalara yer verilen eserde, anlaticinin ruh halinin kavranmasi icin bu travmalarin
psikanalitik kuram araciligiyla analizi yapilacak, siirrealist motifler saptanacak ve bu mo-
tiflerin eserin butlinliigline katkisi analiz edilecektir. Anlaticinin psikopatolojisi, alt-ben-
ligine ve cocukluguna inilerek anlamlandinlmaya ¢alisilacaktir.

Sirrealizm, somut diizene karsi bir isyan duygusundan yola ¢ikarak arkaik insan sez-
gilerinin ve davranislarinin ortaya ¢ikmasinin gerekliligini savunur.! Modernlesmenin
ardindan ortaya cikan sirrealist diisiince, boylelikle 6z ve alt-ben'e doniisti destekle-
mektedir. Bu dénlsiin gerceklesebilmesi icin de kisinin yapayliktan ve sahteliklerden
kurtulmasi gerekir. Bu kurtulma hali, eserde canli ile cansizin karismasi, ikizlerin ayirt
edilememesi ve 6liinlin dirilmesi gibi durumlarla tekinsiz bir atmosferin saglanmasi
yoluyla gerceklesir. Bu sayede anlatici kendi bilincine yabancilasir, 6z biling sarsilir ve
biling kurallari ihlal edilir. Bu durumda anlatici odak figtirlin var olan bilinci terk ederek
gercek diinyadan kopmasina ve bilingalti problemlerini anlamak lizere arayisa girmesi-
ne neden olur. Eserde belirli bir mekan, sehir veya tanimlanmis bir alan olmadigi goze
carpmakta, hatta mekanin {itopik bir atmosfer olarak sunuldugu gorilmektedir. Eser-
deki mekan tercihi eserin biitinliigi acisindan oldukca 6nemlidir, ¢linki anlatici Gtopik
bir atmosferde alt-benine erismeye calismaktadir. Utopya, olmayan yer anlamini tasi-
yan kdékeni Yunancaya dayanan bir kelimedir. Anlaticinin kendisi ve evi sehirden oldukca
uzaktadir. Yazar ttopik, yani hayali atmosferi bu sekilde kurar. Kisinin biling diizeyinin
mekansal ideolojide yansimasi olan ev, eserde tepeler ardindadir ve sehir ile arasinda
bir dere vardir. Bu durum anlaticinin yalniz ve yabancilasmis halini belirgin kilar. Ote

'Ruken Aslan, "Gergekiistiicli Harekette Utopya Kavrami", 17. cilt, Trakya Universitesi Sosyal Bilimler Dergisi, 2015,
s. 39.
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yandan anlaticinin evinde duvarda aniden beliren ve aniden yok olan bir pencere de var-
Ligiyla mekanin gercekligini zedelemektedir. Gercek disi bir imge olarak Gtopya, strrea-
lizmde 6nemli bir yere sahiptir. Anlaticinin sisli bir havada yaptigi yolculukta, canliligin
simgesi olan sehir ve evler yazar tarafindan silindirik ve konik bicimlerde, pencereler
ise camsiz olarak betimlenmistir. Donuk bir atmosfer yardimiyla kurulan canli-cansiz
karsitligi hem mekan olarak Gitopyaya hem de tekinsiz atmosfere katkida bulunur. Te-
kinsizlik yardimiyla gercekligi yikmaya calisan yazar, anlaticinin tGtopik bir atmosferde
kendi gecmisine dair izleri takip ederek 6zline dair bir arayisa girmesini saglar. Bunun
muimkun kilinmasi igin de anlaticinin gerceklikten kopmasi yani "var" oldugu benligini,
hem diinyayi, hem de bilincini terk etmesi gerekmektedir.

Kendimi biitlin ruhumla unutmanin uykusuna birakmak istiyordum. Unutmam miimk{n olsay-
di, unutmak sirekli olsaydi, gézlerim kapansaydi da azar azar uykunun 6tesine, mutlak higlige
gomdlebilseydim, varligimi artik hissedemez olacagim noktaya varsaydim, bir miirekkep dam-
lasinda, bir musiki ahenginde ya da renkli bir 1sinda erir giderdim ve sonunda dalgalar ve sekil-
ler 6yle blydrlerdi ki, hissedilemezin icinde silinir yok olurlardi. O zaman dilegime kavusurdum.

(Hidayet, 2019: 35)

Anlatici, gercekligin yikimini gerceklestirmek icin "mutlak hiclik"i yani 6lim, fiz-
yolojik varligin sonlanmasini dilemektedir ki bu da anlaticinin alt-benindeki sanrila-
rin, psikopatolojik kaygi ve sorunlarin giin yiiziine ¢cikmasi demektir. Anlaticinin "gol-
ge"lerinin yani yillardir altinda kaldigi baski ve stresin biling dlizeyine ¢ikmasi gercek
hayatinda mekansal kaymalara neden olarak hem gercgekligin yikilmasina, hem de
Utopyanin kurulmasina destek olmaktadir.

Freud'a gore biling motor aktiviteyi kontrol ederken, bilingalti bilincin gbz ardi ettigi
veya bastirdigl anilari icerir. Bilincaltinda yer eden olay veya travmalar net olmasa da
cesitli sekillerde disa vurulur. Eserde anlaticinin dogumu ile baslayan olaylar zaman ve
mekanda netlik kazanmayacak sekilde ve birbiri ardina tekrar eden tekinsizlikler dizisi
seklinde aktarilir. Bu durum, anlaticinin gecmisi ile ilgili arayisinin son bulmadigini gos-
terir, Oyle ki bilingaltini cagristiran yolculuklari eserde olay dizgisini devamli hale getirir.
Anlaticinin zaman zaman afyon ve saraptan yararlanmasi ve devamli bir uyusukluk ha-
linde olmasi, biling diizeyinden bilingalti diizeye inmeyi simgelemektedir. Psikanalitik
serbest ¢agrisim yontemi ve sirrealist otomatizm kavramlari da anlaticinin durumunu
isaret etmektedir.? Yani anlatici, sarap ve afyon yardimiyla gercek diinyadan kurtulmaya
calismakta, yazar da bu sayede, anlaticida sanrilara ve nevroz nébetlerine sebep olan bi-
lincaltindaki travmaya dikkat cekmektedir. Anlaticinin karsilastig) karakterlerin tipik ve
sik¢a benzerlik gosteren davranislari bilingaltinda olusmus karmasayi kanitlar. Yasliamca
ve kadin karakterlerinin eserde, anlaticinin diinyaya gelisi ile karsilastigl travmayi sim-
geledigi goriilmektedir. Anlaticinin biling diizeyinde yasadig) ve bilingalti problemlerine
neden olan travmalar etkisiz kilma amaci fiziksel bir sonlandirmayla miimkin olacak-
tir ki anlatici, karisini 6ldurerek bu travmatik biling halinin simgelerinden birini ortadan
kaldirir ve bu durumdan siyrilmayi/kagmayi ister. Annesinden anlaticiya yadigar kalan
zehirli sarap da "degerli bir yadigar", "ebedi huzur kaynag" (Hidayet, 2019: 43) olarak ni-

2Nazli Irmak Dénmez, Freud'un Diis Kuramlari ve Siirrealistler, 1sik Universitesi, 2014, s. 107.
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telendirilerek anlaticinin biling dlizeyine ¢ikan travmalarinin etkisinden siyrilma istegini
okuyucuya gosterilir. Yazarin birinci sahis anlatisi olarak kurdugu eserde, monologlarin
kullanimi anlaticinin ruh halinin ve olaylarin aktarimini kolaylastirmis, stirreal bir akisin
benimsenmesine yardimci olmustur. Yazar bu sekilde odak figtirin yapayliktan arinmis
distince ve eylemlerini okuyucuya aktarabilmekte, anlaticinin eylemlerinin arkasindaki
distinceleri ve destekleyici tezleri goriiniir kilmaktadir.

Anlaticinin 6z0 ile girdigi catisma ve alt-benlik sorunu ¢ocukluk déneminde yasamis oldugu
travmaya dayanmaktadir. Anlaticinin bilingaltina itilmis problemleri de dogumui ile ilgili trav-
malarin bir sonucudur. Dogum travmasi, kisinin hicbir seyin onu rahatsiz etmedigi yere donme
istegj, yani ana rahmine olan ¢ekim olarak agiklanmaktadir3 Anlatici, anneden kopus ve ddipal
dénemde bireylesme eylemini tamamlayamamistir. Anlaticinin annesinin sag olmamasi ve
slitannesi tarafindan biy(itilmesi, anlaticida anne algisinin toplumsal gerceklikten uzak bir
sekilde olustugunu gostermektedir. Ayni zamanda, bebeklik doneminde anneden ayrilis ve bi-
reylesme evresinin baba figliriniin yardimi ile tamamlanmasi anlaticinin hayatinda gézlemle-
nememektedir. Anlaticinin annesi rakkase ve yilanlarla dans eden bir kadindir, toplumsal bilin-
cin disladigi ve toplumda kabul gérmeyen bir meslege sahiptir. Anlaticinin bu baglamda, kendini
tanitma ve bu problemlerine care olmasi amaciyla "kendisini gélgesine tanitma istegi" (Hidayet
2019: 34) tasidig) goriilmektedir. Bu durumu dogum travmasinin anlaticidaki dogrudan etkisi
olarak yorumlamak da miimkiindiir. Anlatici alt-benligi ile iligkilendirilen sorunlarini anne-ba-
ba-es figiirleri ile disa vurmakta, bu karakterlerle karsilastik¢a ayni sanrilar tekrarlanmaktadir.
Nesnel baglilasim kavrami* ile iliskilendirildiginde anlatici anne-siitanne-es ve baba-amca-yasli
amca figtrleri ile biling-altinda devaml bir miicadele halindedir. Bu baglamda antagonist anla-
tianin ve yasli adam gibi protagonist karakterlerin eserde birlikte ve derinden iliskili olarak kulla-
nilmasi stirrealizme katkida bulunmustur. Dogum travmasinin bir yansimasi olarak da, anlatici
problemlerinden kurtulma amaciyla esini 6ldiirmekte ve onun girdigi hareketsiz durumdan haz
duymakta, bu durumu cinsel haz ve tatmine gevirmektedir. Anlaticinin, hayat 6ncesi yani anne
rahminde gecen donemde hareketsiz kalmaya bir 6zlem duydugu gorilmektedir. Rahme yakin-
lgiyla stirrealist diisiinceye derinlemesine yerlesmis bir kavram olan "ev" in fiziksel ve psisik tim
yanlar yazar tarafindan desteklenmektedir. Anlatici en bliylik sanrilarini evinde gecirmekte,
"g5lge" leriile burada karsilasmaktadir. Oliim anlatici tarafindan kurtulus ve rahata erme olarak
gorllmekte, 6limi de evinde yani sembolik olarak ana rahminde gerceklesmektedir.

Kostum, sokaga bakan pencereyi actim, ihtiyarin kambur karaltisini gérdiim sokakta...Sendeleye-
rek yiiriiyordu, sislerin icinde gézden kayboldu. Déndiim kendime baktim: Ustiim basim yirtilmisti,
tepeden ayaga kana belenmistim, cevremde iki mayisbocegi dolaniyordu, ve kiigiik beyaz kurtguk-

lar, kivil kivildi tenimde— ve bir 6liintin agirlig), eziyordu gégsimii. (Hidayet, 2019: 79)

Yazar, anlaticinin sahte hayatindan kendi gercekligini, gegmisinde ve alt-benliginde
aramaya karar vererek kurtulmaya calismasini gostererek siirrealist bir atmosferin
tim esere hakim olmasini saglamaktadir.

Sonug olarak, Sadik Hidayet K6r Baykus adli eserinde nevrotik 6zelliklere sahip isimsiz

30Otto Rank, Dogum Travmasi, 2. Baski, Metis Yayinlari, 2019, s. 34.
4 Havva Demircan, insanin Yeni imgeleri, Hacettepe Universitesi Giizel Sanatlar Enstitiisii Resim Anasanat Dall,
2013, s.44.
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anlaticinin bilingaltindan etkilenen davranislarini siirrealist motifler yardimiyla gozler
oniine sermektedir. Anlaticinin bilincaltina etki eden ve travmatik deger tasiyan anilari
eserde surrealist motiflerle desteklenmekte, karakterler ve mekan tercihleri ile stirre-
alizm baglantilar ortaya ¢ikmaktadir. Eserde antagonist anlaticinin ve yasli adam gibi
protagonist karakterlerin zitlik kuracak sekilde ve sikca kullanimi tekinsizlige katkida
bulunarak anlaticinin psikopatolojisinin okuyucuya aktarilmasini kolaylastirmaktadir.
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Makale

Meryem Uyaver
Kor Baykus Adli Eserde Melankoli

Sadik Hidayet'in Kér Baykus adli eseri, afyon ve esrar etkisiyle riiya ile gerceklik arasinda
mekik dokuyan, bu yari uyanik hal sirasinda korkulari, bunalimlari ve dogumundan itiba-
ren tasidigl gecmisin travmatik izleriyle bas basa kalan anlaticinin kagida doktukleridir.
Anlaticinin yazarken asil umdugu bir okuyucuya uzanmaktan ¢ok duvarlardan kendisine
dogru uzanan golgelerini tanimaktir. Anlatici da asil meraminin "6lmeden énce kendini
kendine tanitmak" oldugunu belirtmekte, boylece yazar okurun eseri anlaticinin i¢ diin-
yasinin katiksiz bir aktarimi olarak algilayabilmesi icin bir dayanak noktasi olusturmak-
tadir. S6z konusu dayanak noktasindan yola c¢ikan bu makalede anlaticinin melankolik
ruh durumu ¢6ziimlenmeye calisilacak, icinde bulunulan buhranli ve depresif atmosferin
anlaticinin gevresini algilamasindaki ve dolayisiyla etrafiyla kurdugu iliskilerdeki payi, ya-
zarin betimlemeleri, benzetmeleri ve tekrarlamalan Gizerinden aranacaktir.

Bireyin icine dogdugu medeniyetle iliskisi melankolik ruh halinin ortaya ¢ikisinda 6nem-
lidir. Modernite ile birlikte birey dogadan uzak dlismis, kendi kdsesine cekilmistir. Eserde,
anlaticinin kentin geri kalanindan uzakligy, bu "¢ekilme" halini somut bir sekilde yansitmak-
ta, yazarin ev tasviri yalniz bireyi somut hale getirmektedir. Anlaticinin evi kentin uzaginda,
insanlarin erisemeyecegi bir noktadadir. Evin penceresinden donuk bir resim gorulur:

Hep bir servi ¢iziyordum. Dibinde ihtiyar, kambur bir adam bagdas kurmus oturuyor, bir Hint faki-
rine benziyordu. Bir abaya sarinmis, basina bir sal baglamisti. Sol elinin isaret parmagini bir hayret
ifadesiyle dudaklarina gétlirmiistl - Karsisinda uzun, siyah entarili bir geng kiz hafif egilmis, ona

bir glindiizsefasi uzatiyordu. Ve bir dere akiyordu ikisinin arasindan. (Hidayet, 2019: 17)

Anlaticinin boyadigl her kalemdan da tekrar tekrar isledigi bu goriintd, kendisinin eskiye
tutunma yéntemidir. Anlaticinin pesinde oldugu hedef, yeniden kendi tabiatina, medeniye-
tinin 6z dinamiklerine donebilmek; asirlar boyunca siiregelen bir sanatkarlar zincirinin 6nce
tamamlayicisi hatta gelenegi devam ettirici nitelikteki halkasi olabilmektir. Donglniin bir
parcasi olabilmek icin anlaticinin elinden gelen, kendisini evinin losluguna kapatmaktir. Ka-
palilikinsanin kendinden baskasiyla iletisim kurmasina izin vermediginden icinden ¢ikilmaz
hale gelen dustinceler karamsar bir tavrin ortaya ¢ikmasina neden olmaktadir.

ice kapanmak ayni zamanda narsist bir tavrin da gostergesidir. Ayriksi olmanin temeli,
bireyin icinde yasadigl toplumu goziinde kiigliltmesine, dahasi ona igrenerek bakmasina
dayanmaktadir. Boylelikle birey kendisini yliceltmekte ve bir "Ust insan" halini almaktadir.
insanlarin "uzay yaratiklari icin yapilmis hissi veren" (Hidayet, 2019: 29) yapitlarina siginma-
lari, kokli bir medeniyetle birlikte kendi 6zlerini de yitirmelerine neden olmus, bu da kilti-
rel iktidarin kaybolmasina yol agmistir. Bu durumda goriinmez bir glictin yerini doldurma
istegi, degerlerin yok olusuyla kederlenen birey icin kaginilmaz olacaktir. Ayni zamanda yal-
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nizligin sagladigi mahrem alan, insanin yine kendi dlinyasinin hakimi olarak bulundugu me-
kanda tanrisal bir gériinime kavusmasini saglamaktadir. Melankolik ruh halinden duyulan
haz, kisinin cilesine bir kutsiyet atfetmesini de mimkun kilmaktadir. Melankoli yapisi geregi
muhalif dlistince ve duygular icinde barindirmaktadir. Bu nedenle kendi kendini ylicelten
bireyin kuraldisi zihin yapisinin bir disavurumu olarak gortilebilmekte, bu da melankoliyi
modernizm sonrasi toplumlarin aydinlari icin nemli bir damar haline getirmektedir." En-
telektiiel, yapisi geregi surekli bir stirglin halindedir. Toplumun dinamiklerine kansmak, di-
stincenin kutsalligina ve dolayisiyla kisinin 6z benligine duydugu hayranliga ters diismekte,
bu nedenle kisi kendi kendine yetebilecegi bir kapalilik halini tercih etmektedir. Yazar anlati-
ciyi betimlemelerle tipki bir baykus gibi issizliga teslim olmus, "ulasilmasi gii¢" bir konuma
yerlestirmektedir: "iyi bir rastlanti, evim sehrin disindaydi, sessiz sakin bir yer, hayatin gii-
riiltiistinden uzak. Cevre tamamen terk edilmis, yikintiyerleri..." (Hidayet, 2019:17) Yalnizlik
bireyin kendi tercihinden kaynaklanmakta, kisinin narsisistik yonelimi kendisini cevreleyen
nesnelerle baglantisini kesmesine neden olmaktadir.

Yunanca melania (kara) ve khole (safra) kelimelerinin bir araya gelmesiyle olusan me-
lankoli?, daha ¢ok bir mizag meselesidir. Mizag, viicut sivilarinin dengesiyle belirlenmekte,
bu sivilarin herhangi birinde meydana gelen degisiklik karakteri de etkilemektedir.? Bu ne-
denle viicuda karisan her sey diistincede yer bulur. Afyonla birlikte anlaticinin odasi daha
da kararir ¢linkl artik biittin duvarlari golgelerin isleri kaplamis durumdadir: "Kayip di-
stincelerim, unutulmus korkularim, beynimin hangi kdsesinde gizlendiklerini bilmedigim
hayallerim, karanlikta canlaniyorlardi." (Hidayet, 2019: 60) Yazar afyonun harekete ge-
cirdigi zihnin kisiyi korkuya sevk eden atmosferini golgeler araciligiyla betimlemektedir.

Anlaticinin basucundan eksik olmayan diger bir sivi da annesinden miras kalan kobra zehri
katilmis saraptir. Dogdugu giin rafta yerini alan sarapla birlikte aslinda anlatici diinyaya geldi-
&i andan itibaren bu 6limcdl sivinin yakinindadir. Diger bir deyisle dogdugu an kanina zehirli
bir karisim katilmis, bu da mizacinin yéniinii 6limiin soguk ve karanlik yiiziine gevirmistir.
Sarap i¢ 1sitir; insanin biitln durtilerini harekete gecirir. Korku psikolojisi kisiyi icinden ¢ikil-
maz bir karamsarliga ve uzun soluklu bir dehsete sevk etmekte, bu durum kisinin cevresinde
stiregelen bir tekinsizlik hali yaratmaktadir. Tekinsizlik, kisiye konfor alani tanimayan cevre-
sel etkenlerin tiimi olarak adlandirlabilir. Eserde insani dehsete stiriikleyen durumlar ugur-
suzluk alameti sayilan imgeler araciligiyla verilir. Anlaticiy1 eser boyunca takip eden ihtiyarin
kuru kahkahasi, yarattig gergin fonla stirekli bir tedirginlik halini hakim kilmakta, ihtiyarin
her seferinde anlaticinin evinin yolunu bildigini belirtmesi olusturdugu sirli havayla anlaticiyi
Urpertmektedir. Burada tekinsizlik durumunu olusturan ana etken gozle goriilir oldugu ka-
dar mistik bir sekilde gerceklesen sinir ihlalleridir. Bu sinir ihlalleri kimi zaman canliile cansizin
karistinlmasi, 6linun dirilmesi veya bir nesnenin canlanma duistincesi ile kendini gostermek-
tedir* Dogum ve 6lim arasinda surekli devam eden doéngili anlaticinin hayatini tekinsizligin

'0guz Demiralp, "Hiilya ile Sevda", Cogito (Melankoli), Say: 51, istanbul, 2007, s. 189.

2 Hiisrev Hatemi, "Malihulya", Lacivert Dergi, Subat 2017, http://www.lacivertdergi.com/portre/gunumuzden/2017/02/13/
malihulya, (Erisim Tarihi 02.12.2019).

> Hatemi, ""Malihulya".

* Sigmund Freud, Sanat ve Edebiyat, cev. Dr. Emre Kapkin ve Aysen Teksen, Payel Yayinlari, istanbul, 1999, s.
339'dan aktaran Engin Umer, "Tekinsizin Estetigi ve Sanat Yapiti", SDU Art-e Giizel Sanatlar Fakiiltesi Sanat Dergi-
si, Sayi: 19, 2017, s. 100.
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ana unsuru haline getirmektedir. Kalemdan Uzerine islenmis minyatirden Turkmen kizinin
figliriine, Tirkmen kizinin bedeninden anlaticinin rakkase annesinin dans eden viicuduna,
rakkaseden kobra zehriyle birlikte kendini var eden 6liime, 6liimden de tekrar testi lizerine
islenmis, her an canlanacakmis gibi duran gozlere uzanan seriiven diiz bir serit halinde degil,
basi ve sonu olmayan bir yolculuk olarak ilerlemektedir. Zehirli sarap anlaticinin kanina ka-
nstigl an istirap ve ihtiraslar anlaticinin asina oldugu cehrelerin farkli yansimalarinda tekrar
tekrar yasanacaktir. Anlatici, manik hale gecis ve dolayisiyla dongtiye yeniden katilis halleri
oncesinde raftaki sarabin hig sebep yokken diisecegi endisesine kapildigini tekrar tekrar be-
lirtmektedir: "Odanin alacakaranliginda gozlerimi raftaki su testisine dikmistim. Testi orada
durdukga uyuyamam saniyordum. Yersiz bir korku vardiicimde: testi diisebilirdi. Emin bir yere
koymak icin kalktim." (Hidayet, 2019: 54) Yazarin, endise halini ayni kelimeleri kullanarak
stirekli tekrarlamayi tercih etmesi, okuyucunun siiregen huzursuzluk ve "dikenisttinde"lik
halini hissetmesini saglamis, tekinsizlik halinin strekliligi melankolinin uzun soluklu dogasini
aktarmak icin bir arka plan olarak kullanilmistir.

Melankolideki 6z sayg yitimi, kisinin hicbir utanma duygusuna kapilmadan alabildigine agik
olmasina neden olur, ¢linkii kendisiyle ilgili soyledigi her sey aslinda derinlerde bir yerlerde bas-
kalari icin séylenmistir.® Libidonun nesneden kisinin kendi icine dogru cekilmesi kisiyi narsistik
bir tutuma gotlirmiis, bunun sonucunda kisi nesne tizerinde gerceklestiremedigi arzulariyla bas
basa kalmistir. Etrafindakiler icin sarf ettigi nefret sdylemleri, anlaticinin kendi icinde kalmis saf
icgliduilerden ibarettir. Anlaticinin bir tiirlii gerceklestiremedigi cinsel arzular, toplum hakkinda
yaptig) elestirilere nefret séylemleri seklinde yansimaktadir: "Onlar gérmeye ihtiyacim yoktu,
biri 6tekinin kopyasiydi. Hepsi bir agiz, agza asili bir avug olusuyor, cinsel organlarinda bitiyorlar-
di." (Hidayet, 2019: 50) Arzularin glin yiiziine ¢iktig en belirgin alani anlaticinin kasap diikkaniyla
olan iliskisi olusturmaktadir. Kasabin 6lii etleri ellerken sehvete varan bir keyif aldigindan buyiik
bir tiksinmeyle bahseden anlatici, kasabin iktidarina karsi duydugu acligi nefret séyleminde giz-
lemektedir, ¢linkd "Ask ve kin ayni seylerdir." (Hidayet, 2019: 77) Yazar, kasabin 6niinde bekleyen
kopek ve anlaticr arasinda kurdugu benzetme iliskisiyle anlaticinin bir parca et icin yanip tutu-
san tarafini okuyucuya sezdirirken bir yandan da etleri "oksayan" kasabin iktidarini arzuladigini
gostermektedir. Kasap diikkaniyla anlaticinin odasi arasinda kurulan bu iligkiye cengele asilan
hayvanlarin "gozlerine" yapilan vurgu eslik etmekte, boylelikle anlaticryr her resimde takip eden
gozler 6lu hayvanlarla bagdastinlmaktadir:

Kasap bogazlari kesik kanli gévdeleri eller, oksar. Mavimtirak kellelerinden disari ugramis gozleri cam
gibidir, ve gdzkapaklarini kan biirimiistur koyunlarin.... (Kasap) eminim, bundan bir gesit sehvet duy-

maktadir. Bu kasabin mesleginden pek memnun oldugunu kopek de bilir! (Hidayet, 2019: 40)

Melankolik insan nesneyle kendisini 6zdeslestirmekte ve bu nedenle nesneyi "yut-
mak" istemektedir.¢ Anlaticinin kendini kadin figiirlerle 6zdeslestirmesi, onlari 6ldir-
mesiyle sonug¢lanmaktadir, ¢linki cansiz bir beden artik nesnelestirilmeye ve dolayi-
siyla kendisine bagimli olunan bir nesneden Gzerinde iktidar sahibi olunan bir nesne
haline gecmeye uygundur. Oliiniin meta halini alisiyla birlikte artik bir zamanlar canli

*Sigmund Freud, ''Yas ve Melankoli", ¢ev. Abdurrahman Aydin, Ayrinti Dergi, 11. 08. 2017, http://ayrintidergi.com.
tr/yas-ve-melankoli/, (Erisim Tarihi 27.01.2020)
¢Freud, "Yas ve Melankoli'.
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olan gozler diger nesnelerin yaninda yerini alacak, anlaticinin "paralarini koydugu te-
neke kutuya yerlestirilecektir." (Hidayet, 2019: 27) Artik arzu nesnesiyle tam anlamiy-
la bitlnlesilmis, iceriye alinan ideal bir daha kaybedilmemek istenircesine muhafaza
edilmistir: "Sakinarak, kollayarak aldim resmi, paralarimi koydugum teneke kutuya
yerlestirdim, kiglik odaya sakladim kutuyu." (Hidayet, 2019: 27) Melankolinin bencil
yoni burada da ortaya ¢ikmakta, anlatici sahip oldugunu paylasmaktan kaginmakta-
dir: "Benden baska hig kimse gérmemeliydi onun 6listinii! O bana bagkasi tarafindan
gorulmek, yabanci bir bakisla kirletilmek icin gelmemis, soguk gévdesini ve golgesini
bunun igin teslim etmemisti." (Hidayet, 2019: 28) Anlaticinin muhafazakarlig arzu
nesnesini yitirme endisesinden kaynaklanmaktadir.

Sadik Hidayet'in Kér Baykus adli eserinde yazarin mekan tasvirleriyle olusturulan yal-
nizlik hali anlaticiyr kendi diinyasinin tanrisi konumuna tasimis, 1ssizligin neden oldugu
karamsar atmosfere eslik eden bu narsistik tutum, kederden beslenen bir hazla yasa-
yan melankolik insan tipini dogurmustur. Melankolinin sonucu olarak kiside gorulen 6z
saygl yitimi anlaticinin arzularini karsi tarafa yansitirken kurdugu elestirel dil tizerinden
kendini gostermekte, arzulanan nesneye kavusulmasiyla ulasilmis goriinen emel, ya-
zarin ayni tasvirin surekli tekrariyla olusturulan dongtsellik temasi sonucunda ulasila-
mamis ve ulasilmasi sadece afyon ile sarap etkisinde miimkiin kiinmistir.
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Makale

Steda Seyitoglu

Katharina Blum'un Cignenen Onuru
Adli Eserde Otorite Kurma
Metotlarinin incelenmesi

Katharina Blum'un Cignenen Onuru, Katharina Blum isimli odak figliriin bir haydutla sev-
gili oldugu gerekgesiyle basta medya olmak tizere onurunu zedeleyecek muamelelere ma-
ruz kalmasini anlatan bir Heinrich Boll eseridir. Eserin dinamik ve siirekli bir catisma atmos-
ferinde ilerleyen kurgusunda karakterlerin birbirleri (izerinde otorite kurarak ipleri ellerine
alma ekseninde gerceklesen iletisimleri bu dinamizmi stirdiirmede etkin bir rol oynamak-
tadir. Makalede, anlaticinin "diizey farklilasmalari" (BolL, 2017: 12) olarak nitelendirdigi, bi-
reylerin birbirleri (izerinde Uistinliik kurmaya calisarak "akis yoniint degistirme" (BolL, 2017
12) ve siireci kendi ¢ikarlarina hizmet edecek bicimde yonlendirme amacini gliden bu otorite
¢atismasinda ne tur yontemler izlendigi incelenecektir. Yazar, muhatabi huzursuz hisset-
tirme, toplum tarafindan kabul gérmiis davranislari sergileme, asagilama ve sarkazmdan
faydalanarak alcaltma temalarini ele alirken ironiden ve soru climlelerinden yararlanmistir.

Otoriteyi bir "bag" olarak nitelendiren Sennett, bu bagin giicliiliik ve zayiflik imgelerinden
olustugundan, dolayisiyla da esit olmayan insanlar arasinda kuruldugundan bahseder. Giiclu
olan bireyin zayif olan birey lizerinde olusturdugu otorite, s6ziiniin dinlenmesi ve eylemle-
rinden dolayi sorguya cekilmemesi avantajini tasir! Katharina Blum'un Cignenen Onuru adl
eserde de karakterlerin bu avantaji ele gecirebilmek icin kendilerini karsilarindaki kisiden daha
glicli bir konuma tasiyabilmek amaciyla cesitli yollardan faydalandiklar goriilmektedir. Bu
yollardan ilki muhatapta huzursuzluk hissi uyandirmaktir. Belli durumlarda alisilmisin disin-
da ya da beklenenin aksine tepki vermek veya muhatabin zihninden gecenlerin bilindigi ve
olaylara herkesten daha hakim olundugu izlenimini uyandirmak huzursuzluk hissini arttiran
Ogelerdendir.2 Katharina Blum'a éldiirilen ikinci gazeteci Schonner'in katili olup olmadigi so-
ruldugunda "Evet, neden onu da ben 6ldiirmiis olmayayim?" (B6ll, 2017: 15) cevabini vermesi
muhatabi huzursuz ederek otorite kurmasinin acik bir 6rnegidir. Katharina, verdigi cevapla
tehlikeli ve tahmin edilemez gibi goriinmekle beraber yasadigi sikintilara sebep olduguna
inandig) polislerin tizerindeotorite kurma amacini da bu yolla gerceklestirmeye calismistir.
Katharina'nin tekinsiz durusu karsisindaki insanlarin ona karsi daha temkinli yaklasmalarini
saglayacak, bu da onu yargllama ve kdseye sikistirma glictinii karsisindakilerin elinden ala-
rak Katharina'nin konumunu yiikseltecektir. Bir baska 6rnek ise Katharina'nin evinde aranan
suclu Ludwig Gotten'in izine rastlayamayan Basmiifettis Beizmenne'in sinirlenip "Su sevgili,
sevecen Ludwig'iniz o gece evden ¢ikmayi nasil basardi? Biittin girisler ve ¢ikislar tutulmustu.

'Richard Sennett, Otorite, 3. Baski, Ayrinti Yayinlari, istanbul, 2011
2Sennett.
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Herhalde siz bir yol biliyordunuz ve ona gosterdiniz. Ama ben bu yolu bulacagim. Giile giile."
(Boll, 2017: 35) diyerek Katharina lizerinde otorite kurmaya calismasidir. Beizmenne, Kat-
harina'yr her seyden haberdar oldugu ve ne olursa olsun olaylar aydinlatma glictini elinde
bulundurdugunu ima ederek huzursuz hissettirmeye calismis, béylece kendisini ondan daha
yukarida bir yerde konumlandirmayi hedeflemistir.

Otorite kurmak tizere kullanilan ikinci yol ise, bireyin toplum tarafindan kabul gérmiis dav-
ranislan gerceklestirerek kendisini daha guicli bir konuma getirmeye calismasidir. Baski altin-
da kalarak cevreden herhangi bir destek gorememenin birey tizerinde yarattigl savunmasizlik
ve caresizlik duygusuyla beraber gelen yenilginin tam aksi bir durum gevrenin onayi ve destegi
alindiginda gerceklesmektedir. Bireyin attigl her adimda arkasinda bir cogunlugun olmasi karsi-
sinda yalniz kalan rakibi, ister istemez bu otoritenin varligini kabul etme ve giictine boyun egme
zorunlulugunu hissedecektir. Eserde, Katharina Blum hakkindaki kiskirtict haberleri yazan gaze-
teci Todges'in Katharina tarafindan 6ldiiriilmesinin ardindan gazetelerde onun "meslegi ugruna
kurban gittigi" nin (Boll, 2017: 17) yazilmasi bu duruma agik bir 6rnektir. Eser boyunca yazar ta-
rafindan okurun zihninde olumsuz bir Todges imaji olusturulmasi sebebiyle Todges cinayetinde
okurun Katharina'ya hak vermesi saglanmistir. Buna ragmen, cinayetin meslegi ugruna kurban
gitmek gibi trajik ve 6zellikle iscilerden olusan halki rahatsiz edecek bir baslikla yansitilmasi ¢o-
gunlugun bu davada -6lmiis olmasina ragmen- Todges'in tarafini tutmasini saglayacak, bu da
otorite savasinda Katharina'yl yenilgiye ugratacaktir. Buna benzer baska bir 6rnek de Kathari-
na'nin eski kocasi Brettloh'un Zeitung'a verdigi roportajda okuyucunun karsisina gikmaktadir:

Keske benimle kalmis olsaydin kiiclik Katharina'm. Benim yanimda kalmis olsaydin biz de birkag yil
sonra bir seyler edinebilir, kiiclik bir araba sahibi olabilirdik. Gergi sana hicbir zaman bir Porsche ve-
remezdim, ama sendikalari kuskuyla karsilayan, onlara glivenmeyen duiriist bir iscinin saglayacagi
tiirden sade bir mutluluk sunabilirdim Ah, Katharina. (Boll, 2017: 43)

Brettloh, gazetenin ulasabildigi insan sayisinin oldukca fazla oldugu bilinciyle keli-
melerini 6zenle secerek Katharina'ya seslenmektedir. Boylece, caliskanlik ve durst-
LUk gibi toplumun ortak deger yargilarini yansitan 6zelliklerini 6n plana cikarip Kat-
harina'nin polislere ifade verirken kendisi hakkinda bahsettigi olumsuz niteliklerinin
gormezden gelinmesini saglamistir. Bu durum Brettloh'un halkin géziinde zenginlik
diskini kansi tarafindan acimasizca terk edilmis zavalli, ahlakli bir adam konumuna
gelip cogunlugun destegiyle Katharina Gizerinde baski kurmasina yardimci olacaktir.

Eserde, bireyler arasinda yasanan otorite catismasinda glicli elde etmek icin izlenen bir diger
yolun da bireyin muhatabini kendisinden daha asagida konumlandirmasi ya da muhatabini asa-
gllamasi oldugu gortilmektedir. Genelde kendi varligini daha gliclii gosterme becerisinden yoksun
olan ya da yasananlarin hararetiyle caresiz kalan karakterlerin bu yonteme 6zellikle bagvurduklari
dikkat cekmektedir. Muhatabi asagilamaya calismanin birkag farkl yolu olmasina karsin sarkazm
eserde okuyucunun karsisina en sik ¢ikan yontemdir. Burada asil hedef catismada rakibi glicsiiz
birakmak oldugu icin asagilama ya da sarkazm karsi konulamaz bir bicimde gerceklestirilme zo-
runlulugu tasir. Eserde de karakterlerin bunu genellikle karsi tarafin hayatindaki hassas ya da kri-
tik noktalara gonderme yaparak basarmaya ¢abaladiklan goriiliir. Katharina'nin evine yaptiklar
baskinda onu masaya "sere serpe dayanirken" (Boll, 2017: 23) goriince Basmiifettis Beizmenne'in
"Senis... mi?" (BSll, 2017: 23) sorusunu yoneltmesi muhatabi alt ederek Gizerinde baski kurma yon-
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temine agik bir drnektir. Bu tarz bir sorunun oldukga rahat bir Gslupla, mahremiyet gozetilmeden
sorulmasi soran kisinin muhatabina karsi asagjlayici bir bakis agisina sahip oldugunu gostermekte-
dir. Katharina ve "erkek ziyaretcisi" Gotten arasinda yasananlarda karsitkli nzanin bulunmadigini,
Katharina'nin savunmasiz kalarak magdur oldugunu ima eden asagjlayici soru ile gercekte de ayni
duruma diismesi saglanmaya calisilmistir. Yazarin Katharina'yi tasvir ederken 6zellikle kadinsiligini
on plana gikaran bir portre ¢izmesi ve Beizmenne'nin sorusunun altinda yatan kadin figliri zayif-
latarak tizerinde eril bir tahakkiim olusturma arzusu arasinda yakindan bir baglanti kurulmustur.
Ote yandan Blorna ciftinin aile dostlan Alois evlerine geldiginde ona Trude Blorna'nin "Hos geldin
erkek ziyaretci." (BOll, 2017: 87) seklinde hitap etmesi de asagilama yontemine rmektir. Gazete-
ler sayesinde halk arasinda Katharina'nin "erkek ziyaretcileri" ifadesinin bir hakaret unsuru olarak
kullanilmasi ve Alois icin bu durumun gerceklik payi tasimasi sebebiyle Trude Blorna, onu bu yolla
asagilayarak baski altina almay hedeflemistir. Eserde muhatabin konumunu diistirerek tizerinde
otorite kurmaya calisirken sarkazmdan yararlanildigina dair net bir 6rnek ise sanat sergisi sirasinda
iki prestij sahibi kadin arasinda gecen diyalogla verilmistir:

Maud Straeubleder, Trude Blorna'ya, "Sana acidigimdan emin olabilirsin, sevgili Trude," dedi; Trude
B. ise Maud S.'ye"Acima duygusunu da 6bir duygularini sakladigin buzdolabina kaldir," diye karsi-
Uik verdi. Maud S. acima, af ve yakinlik duygulari ile ilgili ona yine teminat vererek, "Hicbir sey hatta
bu yaralayici sézlerin bile sana olan sempatimi azaltamaz," dedi. (B6ll, 2017: 125)

"Acimak" syleminin altinda muhatabi gli¢stiz gormek yatar ve her ne kadar kulaga mer-
hamet ve samimiyetin bir sonucu olarak séylenmis gibi gelse de asagilama anlami icerir. Kat-
harina'nin basindan gecenlerden etkilenip bu durumdan zarar goren ve toplumsal stattisiin-
de biiytik bir dlists yasayan Trude Blorna'ya kendisine acidigini soyleyerek Maud sarkastik bir
yaklasimda bulunmustur. Blorna'yi dGnemsiyor ve basina gelenlerden dolayi ona Gziilliyormus
izlenimi verse de aslinda onun sosyete icinde yasadig| diististi dile getirerek ayni seviye farkini
kendi iliskileri icin de gortiniir kilmayi hedeflemistir. Boylece Blorna lizerinde baski kurabilecek
ve iligkilerinde otorite saglayabilecektir.

Sonug olarak, Heinrich Boll tarafindan kaleme alinan Katharina Blum'un Cignenen Onuru adli
eserde karakterler arasinda sik¢a yasanan otorite catismasinda bireylerin giiclii taraf olabilmek
amaciyla kendi konumlarini ylkseltmeyi ve karsi tarafin konumunu alcaltmayi hedefleyen iki
farkli ana yontem izledikleri goriliir. Bu hitkmetme savasinda rakip ile ilgili huzursuzluk verici
ve tekinsiz bir hava yaratmanin yani sira gerceklestirilen eylemlerde cogunlugun destegini top-
lamak kisinin kendisini daha yiiksekte bir yerde konumlandirmasina olanak saglarken iletisimde
asagilama ve sarkazmdan yararlanmak karsi tarafin konumunu algaltmak icin sikca kullanilan
bir yontem olarak okuyucunun karsisina ¢ikar. Bireylerin birbiri tizerinde otorite kurma ¢abalan
dinamik olmakla beraber otoritenin kime ait oldugu kesin degildir, otorite stirekli el degistirir.
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Sumeyye Hilal Yildiz
"Biyik Soylencesi" ile "Mahcubiyet ve Haysiyet™
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Eserlerinde Haysiyetin Gonlintirliigti
""To be or not to be" Baglaminda Sahici Bir Haysiyet Kirilisinin
Anlatiya Katkisi Nedir?

Giris

Haysiyet hem Bati hem de Dogu toplumlarinda kokli gegmise sahip bir kavram-
dir. Arapcgada bakis agisi, bakim, neredelik, her yerdelik, toplumsal itibar, seref, stat{’
gibi birden ¢ok anlama gelen haysiyet kelimesi, Ingilizcede onur, seref, itibar, asalet
anlaminda kullanilan "dignity" kelimeleriyle ifade edilir. Ancak zaman i¢inde haysi-
yet kavraminin onur, seref ve kiymet anlamlari her iki kiiltiirde de daha baskin hale
gelmistir.

Bireyin kendine bictigi ve toplumun bireyin omuzlarina yiikledigi roller arasinda or-
taya ¢ikan haysiyet kavrami, bireysel ve toplumsal zemini bulunan ¢ok katmanli bir
kavramdir. Anlayis ve cografya bakimindan algilanisi ve kirilganligi farklilik gésteren
haysiyet kavrami, Dogu ve Bati toplumlarinda goriiniirlik bakimindan da farklilik
gostermektedir. Norvegli bir yazar olan Dag Sostad'in Mahcubiyet ve Haysiyet adli
eserinde Norvec'in baskenti Oslo'da, Frageborg Lisesi'nde Norveg Dili ve Edebiyati
Ogretmeni olan Elias Rukla'nin icinde bulundugu ortami ve kendini sorgulamasi, bir
okul c¢ikisi 6fke patlamasi yasayarak elindeki semsiyeyi kirmasi konu alinmaktadir.
Eserde Elias'in etrafindaki insanlarla kurdugu iliskiler haysiyet kavrami lzerinden
yansitilir. Odak figilir yasantisini kurdugu beseri miinasebetler dogrultusunda sorgu-
larken haysiyet goriiniirlik kazanir. Eserde odak figliriin bir okul ¢ikisi 6fke patlamasi
yasayarak elindeki semsiyeyi kirmasiyla girdigi ic sorgulamalar, sahici bir haysiyet yi-
timinin sonuclarinin bireye ve topluma yansiyis seklini gdstermektedir. Tahsin Yiicel'e
ait bir eser olan Biyik S6ylencesi ise askerden yasadigl kasabaya donen Cumali Kirik-
¢i'nin biyiginin tahakkiimi altinda kalarak nesnelesmesini, biyiginin ise 6zne konu-
muna gelmesini konu alir. Eserde odak figiir, ailesinden ve cevresinden kabul gérmek
adina biyik birakir. Cumali'nin biyigi Berber Ziya'nin glinlik bakimiyla biyur ve biyik,
kasaba halki arasinda kahramanlastirilarak onur kaynagi olarak kabul edilir. Zamanla
Cumali'den ayri bir varlik olarak anilmaya baslanan biyik 6znelesir.

Biyigiyla tanimlanmis ve itibar géormus Cumali ise yaslandik¢a biyiginin bozulma-
sina dayanamayip intihar eder. Kimlik sorununun giin yiziine ¢iktigl eserde haysiyet

"Kelimenin etimolojik anlami igin: https://www.etimolojiturkce.com/kelime/haysiyet.
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sorgulamalari iktidar figlirleri Gzerinden yapilmaktadir. Iki eserde de toplum-birey ve
haysiyet iliskisi islenmekte, haysiyetin kirildigi ve yitirildigi noktalarda mahcubiyetin
ve teslimiyetin ortaya ciktigl gérilmektedir. Mahcubiyet ve Haysiyet ile Biyik S6ylen-
cesi eserlerinde karakterlerin i¢ dlinyalari ic monolog teknigi ile yansitilir. Toplumsal
cinsiyet rolleri baglaminda ortaya cikan haysiyet meselesi mekan unsuru ve imgeler
araciligiyla okuyucuya aktarilirken metinlerarasiliktan da yararlanilir.

Bitirme tezinde haysiyet kavrami, kisinin ilkeleri ve bireysel farkindaligiyla toplu-
mun ona bakisi arasinda belirginlesen "kirilgan bir cam"? olarak ele alinacaktir. Hay-
siyet kavrami, "Haysiyet" ve "Haysiyet Yitimi" olmak Gzere iki baslikta ele alinacak,
"to be or not to be" baglaminda "sahici bir haysiyet"* kirilisinin anlatiya katkisi nedir
sorusunun cevabi aranacaktir.

1. Boliim: Haysiyet
1.1. iktidar ve Haysiyet

iktidar, toplumsal yasamin bel kemigini olusturan kavramlarin ve durumlarin nasil
algilanmalari gerektigini belirler. Bireyin ilkeleriyle toplumsal kabullerin ¢catismasi bir
haysiyet meselesi olusturdugundan eserlerde iktidar ve haysiyet arasinda dogrudan
bir iliski bulunmaktadir. iki eserde de toplumda itibarli kabul edilmek icin belli kisisel
Ozelliklere, davranis sekillerine ve miilkiyete sahip olmak gerekir. Eserlerde itibar gor-
mek icin sahip olunmasi gerekenler mekanla iliskileri baglaminda ele alinir. Mekan
olarak sehrin tercih edildigi Mahcubiyet ve Haysiyet adli eserde bilgiye sahip olmak
onemliyken mekan olarak kasabanin secildigi Biyik Soylencesi adli eserde itibar gor-
mek icin milkiyete sahip olmak elzemdir. Ote yandan iki eserde de otorite kurma
araci olarak toplum tarafindan tanimlanmis cinsiyet rolleriyle karsilasilir. Haysiyet
meselesi bilgi, erkeklik ve milkiyete sahip iktidar figlirleriyle birey arasindaki ¢atis-
malarda goriiniir hale gelmekte ve bireyin kendisini yeniden tanimlamasina neden
olmaktadir. Eserlerde mekan unsuru iktidar figiirlerinin odak figlirler tarafindan nasil
algilandigini okuyucuya sunmak adina kullanilan énemli bir aracgtir. Bu nedenle iki
eserde de haysiyeti etkileyen ve kirilmasina yol agan etmenleri vurgulamak amaciyla
mekan kullanimi dikkat cekmektedir. Biyik Séylencesi adli eserde mekan olarak Ana-
dolu'da bir kasaba tercih edilir. Klgtik, herkesin birbirini tanidigi ve birbirine ihtiyag
duydugu bir mekan olarak kasaba insanlarin yasam tarzlarini sekillendiren en 6nemli
unsurdur. Yasamin kolektifliginden dolayi ortak deger yargilarinin baskin oldugu ka-
sabada haysiyetin, yazili olmayan kurallarda ve bu kurallarin birey Gizerindeki yansi-
malarinda ortaya ¢iktig gériiliir. Eserde Hacarifa, Berber Ziya, Asik Hasreti gibi kasa-
bali tiplerin sinirlari kendilerine bigilen erkek rolu ile gizilmis, bu durum lakaplaryla
belirginlestirilmistir. Eserde Cumali'nin sosyal hayati ve kalabaligl simgeleyen kah-
vehane, berber ve sokak gibi mekanlarda vakit gecirmesi icinde yasadigi toplumun
kabullerine tabi olmus odak figiirlin haysiyet anlayisinda toplumsal tarafin daha
kuvvetli oldugunun gostergesidir. Odak figlirlin duygu ve fikir diinyasinin anlasilmasi

2 Gaye Boralioglu ve Umit Kivang, Haysiyet, Kitap Stiidyosu, istanbul, 2019, s.14.
® Dag Sostad, Mahcubiyet ve Haysiyet, Cev. Banu Giirsaler Syvertsen, Yapi Kredi Yayinlari, Istanbul, 2019, s.14.
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icin yazar ic monolog tekniginden yararlanir. Bu, karakterlerin psikolojisinin ve dii-
stincelerinin anlasilmasinda hatta degisimlerinin gézlenmesinde 6nemlidir:

Babasi konuya erkeklik agisindan baktigina gére bundan béyle bu biyigi kazimayr aklindan
¢ikarmasi gerekirdi; ama bir de Bedriye'nin "Kes su mereti" diyecegi tutarsa isler tiimden
sarpa sardi demekti. Kendi istemi disinda donuisii olmayan bir yola girdigini dlistinerek te-

peden tirnaga titredi. "Yaktin beni, Berber !" dedi kendi kendine. (Yticel, 2019:18)

Kisinin edimlerinin toplum tarafindan belirlendiginin ele alindigl eserde Cumali'nin
kendi fikirleriyle toplum tarafindan kabul gérme arzusu arasinda sikistigl goriilmek-
tedir. Bu sikismislik durumu odak figiiriin sahip olmak ve olmak arasinda kalmasina
neden oldugundan bir haysiyet problemi olusturmaktadir.

Mahcubiyet ve Haysiyet adli eserde mekan olarak Norvec'in baskenti Oslo tercih edil-
mistir. Bu tercih, bireyin i¢ sorgulamalarinin 6n planda oldugunun gostergesidir. Eser-
de bireysel zeminde var olmasi beklenen haysiyetin toplumsal zeminde nasil karsilik
buldugu ele alinmaktadir. Toplum tarafindan yapilan haysiyet taniminin Elias Gzerin-
deki etkisi g6z 6ntinde bulunduruldugunda bir "haysiyet yitimi" ile karsi karsiya kali-
nir. Eserde haysiyet kavrami, bireysel sorgulamalarin toplumsal zemine yansimasinda
gorlinirlik kazanmaktadir. Ancak Mahcubiyet ve Haysiyet adli eserde Biyik Soylencesi
adli esere nazaran daha az sayida karakter bulunmaktadir. Bu karakterlerin hem kendi
adlariyla anilmasi hem de karakterlerin kisilikleri ve i¢ diinyalarn hakkinda okuyucuya
bilgi verilmesi Mahcubiyet ve Haysiyet adli eserde bireyin 6n planda oldugunun goster-
gesidir. Karakterlerin kendilerine ait odalara ve zevklerini yansitan esyalara sahip olma-
lari ise bireyselligin Gnemini yansitir. Johan'la ayrildiktan sonra Elias ile evlenen Eva'nin
zamaninin blyik ¢cogunlugunu -makyaj masasi orada bulundugundan dolayi- yatak
odasinda gecirmesini, dizi dizi parfiim siselerinin, tiplerinin ve rujlarinin olmasini, esler
degisirken ve ¢ocuklar yetiskinlerin hayatina dahil olurken evlerin de gittikce blytime-
sini ve oda sayilarinin artmasini bu anlayisa 6rnek olarak vermek mimkindur. Eserde
herkesin kendine ait bir alana sahip olmasi, dogan her kisinin birey olarak yetismesini
saglamaktadir, dolayisiyla haysiyetli olmak icin var olmak yeterlidir. Dolayisiyla bireyin
varligini yok saymaya yonelik eylemler haysiyetin kirilmasina yol acmaktadir. Eserde
bireye ve haysiyetin olusumuna verilen 6nem Elias'in Eva'nin kizi Camilla ve Eva arasin-
daki iliski hakkindaki yorumuyla okuyucuya aktarilmaktadir: "Elias'a gore her cocugun,
yetiskinler tarafindan rahatsiz edilme endisesi tasimadan, huzur icinde yasayacagi ken-
dine ait bir odaya sahip olma hakki vardi." (Solstad, 2019:76) Eserde toplumsal anla-
yisla dogrudan bir iligskiye sahip olan haysiyet kavrami eserlerdeki mekan kullanimiyla
desteklenmekte, haysiyet kavraminin toplumsal hayata nasil yansidigi ve somutlasti-
rildig1 vurgulanmakta, bdylece haysiyetin bireysel tabandaki varliginin toplumun bek-
lentilerinden daha kuvvetli oldugu gosterilmektedir.

Toplumlar iktidar ve glic mekanizmalari tGizerine insa edilirken toplumsal cinsiyet rol-
leri de bir glic unsuru olarak iktidari destekler. Toplumsal cinsiyet rollerinin gereklilikle-
rine uygun davranmamak haysiyet kirici davranislarin temelini olusturur ve bu da hay-
siyetin yitirilmesine neden olur. Biyik S6ylencesi adli eserde kadin ve erkegin ne zaman
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ve nerede bulunmasi gerektigini dikte eden bir toplumsal dislince sistemi mevcuttur.
Bu sistemde erkek hep "disarida" iken kadinin her zaman "iceri" de oldugu goriliir. Ka-
din-erkek rolleri bu sekilde dagitildiginda toplumsal cinsiyet rolleri bir baski unsuruna
dontsmekte; bireyin yasadigi gerilimse bir haysiyet meselesi olarak ortaya ¢cikmaktadir.
Eserde erkegin iceride kalmak istemesi erkekligi yitirmek olarak ele alinirken disarida
olmayi tercih eden kadin ise toplum tarafindan "k&tii" olarak nitelendirilmektedir.
Odak figlir Cumali'nin esi Bedriye Abla evin yani "iceri"nin sinirlari icinde bir iktidara
sahiptir. Kolektif bilgi yani gelenek kadinin erkek erkegin de kadin gibi olamayacaginin
altini gizer. Ataerki bir kadindan evlendigi zaman esinin soyadini almasini beklemekte-
dir. Nitekim eserde Cumali evlenince soyadini degistiren bir kadin gibi Kirik¢i soyadini
birakarak biyigina verilmis isim olan Karapala'yl soyadi olarak kullanmaya baslar. Bu
durum Bedriye Abla tarafindan erkekligi yitirmek olarak algilanir ve haysiyetini koru-
mak adina Cumali'nin biyigina karsi savas ilan eder. Cumali'nin soyadini "Karapala"
olarak degistirmesi kadin figtirli kizdirir ¢linkl erkek kadin gibi davranmis ve biyiginin
soyadini almistir. Cumali'yi yatak odasinin "esiginde" durdurmasi, ellerini beline koya-
rak ona meydan okumasi Bedriye Abla'nin geleneksel anlayislar dogrultusunda hare-
ket ettiginin gostergesidir. Bedriye Abla'nin haysiyetini korumak adina yaptigi eylem-
lerle haysiyetin cinsiyetler baglamindaki goriintrliigli ortaya ¢cikmaktadir:

-Sen avratlar gibi kendi soyadini birakip biyiginin soyadini aldin. Ama ben bir bryik par-
casina avratlik edecek kadin degilim.

-Sa¢malama dedim sana!
Bedriye abla ellerini meydan okur gibi beline koydu. (Yticel, 2019:87)

Bedriye Abla'nin Cumali'ye karsi tavir almasi odak figlirii de kendi haysiyetini sor-
gulamaya yoneltmekte bu da eylemlerinin farklilasmasina yol acmaktadir. Ozellikle
kasabanin delisinin Cumali yerine Cumali'nin bryigina seslenmesi odak figiirlin iginde
bulundugu durumu sorgulamasini saglar.

Mahcubiyet ve Haysiyet adli eserde ise Eva, gencliginde sekreterlik yaparken yasi
ilerleyince sosyal hizmetler uzmani olmaya karar veren ve gece nébetlerine kalan bir
kadindir. Hangi meslegi icra edecegine kendisinin karar vermesi Eva'nin kendisini nasil
tanimladigyla iliskilidir. Eserde toplumun "glizel kadin" algisinin Eva'yi da etkiledigi ve
meslek tercihlerinde begenilme duygusunun 6nemli bir etken oldugu goriilmektedir.
Nitekim, gencliginde sekreterlik yapmaktan hoslanirken yasi ilerlediginde insanlarin
ona karst ilgisi azaldigindan bagska bir ise yonelmistir: "Eva fiziksel yorgunluguna ve psi-
kolojik bitkinligine ragmen bu isi sekreterlige yegliyordu, hem de hig tereddiit etmek-
sizin." (Solstad, 2019:99) Eva'nin yogun is hayati yaninda kendi karariyla 6grencilige de
devam etmesi kadin bireyin haysiyetiyle ilgilidir: Iki eserde de kadin karakterlerin top-
lumda kendilerine bicilen rollerden etkilendikleri ve ilkelerinin toplumsal 6n kabuller
cercevesinde olustugu gorilmektedir. Iki kadin da benzer olarak "haysiyetlerini koru-
mak" s6z konusu oldugunda eyleme gecebilmektedir.

Biyik Séylencesi adli eserde toplumsal cinsiyet rollerinin temelini olusturan anlayis-

67



larin Cumali icin de 6nemli oldugu gorilmektedir. Eserde erkeklik ve haysiyet kirici
eylemler arasinda yadsinamaz bir iliski vardir. Bu ylzden eserde "biyik" hem gercek
anlami hem de toplumun bireylerden bekledigi davranis tarzinin yansimasi olarak yer
alir. Sahip olmak ve olmak eylemleri baglaminda bir erkeklik sorgulamasinin yapildigi
eserde odak figlir erkeklik taniminin ve erkekligin gerektirdiklerinin esiri haline gelir,
oyle ki biyik bir yiik halini alir. Bu durum eserde odak figlriin viicudunun bir parcasi,
sahip oldugu, kontrol edebildigi bir nesne olan biyiginin toplum tarafindan abartilarak
kendi kontrolii disina ¢cikmasi stirecinde ortaya ¢ikmaktadir. Biyik zamanla bir ad ka-
zanir ve Cumali bryiginin hizmetkar olarak ikinci planda kalir. "Sahip olmak" ataerkil
toplumlarda erkegin glclinii temsil eden bir edimdir. Cocuklugundan itibaren bu an-
layisla yetistirilmis Cumali'nin biyik yarisina girmeyi reddetmesi Cumali'nin biyiginin
kolesi degil sahibi oldugunu yansitmak istediginin ve haysiyetini korumaya calistiginin
gostergesidir: " 'Hayir olmaz biyikla kumar oynanmaz!' diye kestirip attu. (...) 'Gaze-
teyse gazeteligini bilsin! Milletin sakalina biyigina burnunu sokmasin!" diyerek kapiyi
gosterdi ona." (Yiicel, 2019:121) Erkeklik ve erkekligin gerekliligi odak figliriin benliginin
ve ilkelerinin olusmasinda etkili bir rol oynamaktadir. Itibar gérmek amaciyla biyik bi-
rakan, biyigl sararmasin diye sigara icmekten uzak durmaya calisan Cumali'nin biyik
yarismasina katilmamasi haysiyetini yitirmemek icin yaptigi bir eylemdir. Mahcubiyet
ve Haysiyet adli eserde ise odak figlir Elias'in eylemsiz kalarak degisen bir toplum yapisi
icinde haysiyetini koruma cabasi icinde oldugu goriiliir. Modern toplumlarda bilgiye sa-
hip olan erk'i elinde bulundurur. Elias'in arkadasi Johan'in hazirladigi tez calismasindan
dolayi Gniversitedeki popiilerligi ve iliskilerinin Johan'in arzularina gore sekillenmesi
bilginin insanlar tizerinde kurdugu otoritenin gostergesidir. Cevresi Elias'dan Johan gibi
olmasini beklemektedir; Elias ise fikirlerini ve duygularini saklayarak ve beklenenlere
karsi eylemsiz kalarak haysiyetini korumaya calisir. Odak figliriin esinin, 6grencilerinin
ve meslektaslarinin beklentileri karsisinda umursamaz bir tavir sergilemeye calisarak
eylemsiz kalmasi haysiyetini korumak adina yaptigi bilingli bir tercihtir: "Giliimseme-
ye, hayata ve hayatin kendisine bictigi role aldirmiyormus gibi davranmaya ¢alisti ama
basarili olamadi." (Solstad, 2019:30) Eserlerde erkek karakterler icin de haysiyetin ko-
runmasi 6nem arz etmektedir. Nitekim, Elias ve Cumali'nin eylemlerinin ve eylemsizlik-
lerinin temelinde haysiyetlerini yitirmemek oldugu goriilmektedir.

Bilgiye sahip olmak ve toplumsal cinsiyet rolleri bireylerin hayatlarini sekillendir-
diginden ve bireylerin kendilerini tanimlamalarinda etkili oldugundan haysiyetin de ki-
rilmasina yol acarlar. Bu durum karakterleri kendi davranislarini sorgulamaya yoneltir.
Gluivenilen biri tarafindan aldatilmak da haysiyet kirici bir eylemdir. Nitekim Johan'in bir
anda her seyi birakip Amerika'ya gitmesi ve Marksizm'den vazgecip liberal bir yasam
tercih etmesi Elias'in glivenini zedeler ve haysiyetinin kirilmasina neden olur. Bu durum
en yakin arkadasi Johan'in esi Eva'ya ilgi duyan odak figlirl bir i¢ sorgulamaya yonel-
tir. Eserde yazar i¢ monolog teknigini kullanarak Elias'in haysiyetinin kirildigi noktalari
okuyucuya aktarir: "Elias Rukla Eva Linda'ya asik miydi? Eva ve Johan Corneliussen'in
yatak odasinin hemen disindaki kanepede yedi yil boyunca Eva'yi bekleyerek mi yat-
misti?" (Solstad, 2019:61) Her iki eserde de iktidar figlrleri ile karakterler arasindaki

68



catismalardan bir haysiyet meselesi dogmaktadir. Mahcubiyet ve Haysiyet adli eserde
Elias'in evli bir kadin olan Eva'ya karst hisleri ve Johan Amerika'ya gittikten sonra onun-
la evlenmesi odak figiiriin Johan'la olan arkadasligini sorgulamasina neden olur, bu
sorgulama ise haysiyeti zedeler. Kendini ikinci adam olarak hissetmesi ve karisinin sii-
rekli hiizlinli olmasi odak figiiriin kendisini yetersiz hissetmesine neden olmakta; arka-
daslik iliskilerinde edilgin olmasi var olusunu golgelemektedir. Asagilanmak ve sevdigi
kadina karsi kendini yetersiz hissetmek Elias'in haysiyetini yitirmesine sebep olmakta,
iki eserde de karakterlerin haysiyetlerinin kirildigi noktalar iktidar figtirlerinin ve karak-
terlerin birbirleriyle gelistigi noktada agiga ¢ikmaktadir.

1.2. iktidar-Benlik ve Haysiyet

Tanimlama gilicinii elinde bulundurmasi iktidarin bireyler tizerinde hakimiyet kur-
masini kolaylastirir. Her konuda ideal olani belirleyen iktidardir. Bundan dolayi kavram-
larin tanimlanmasi ile iktidarlar arasinda dogrudan bir baglanti bulunmaktadir. Top-
lumu olusturan bireyler de itibar gérmek amaciyla ideal olarak tanimlanmis hedefe
ulasmak icin caba sarf ederler. Normal olanin muglakligi erk sahibinin onu tanimlama-
siyla netlik kazanir. Michel Foucault normalligi "Normallik, 'kendisinin degili yani anor-
mal' ortaya kondugu zaman anlam kazanir ve kabul edilir"* seklinde agiklamaktadir. Bu
tanima bagli olarak bireylerin eylemlerini yonlendiren ve karar verme siireclerine dahil
olaniktidar "normal olmayan" seklinde tanimladig bir grubun varligini ve toplum tara-
findan nasil algilandigini sekillendiren en biyiik etmenlerden biridir. Ancak bu durum
bireyin kendi i¢ diinyasinda bir kimlik catismasina yola agarak kisinin kendisine "ben"le
alakali sorular sormasina neden olur. William James, benlik kavramini kisinin kendi-
sinin ne oldugunu soyleyebilecegi her seyin toplami® olarak tanimlamaktadir. Benlik
sorunu ve iktidar iliskisi iki eserde de karsilasilan temalardan biri olarak odak figtrlerin
gerceklestirdigi eylemlerin ve bu eylemleri gerceklestirme sebeplerinin temelini olus-
turmaktadir. Mahcubiyet ve Haysiyet adli eserde Elias "6teki" olmamak adina toplumun
arzuladig vatandas olmak icin cabalamakta ve belli bir rutinin disina ¢ilkmamaya gay-
ret etmektedir. Nitekim Elias'in toplum tarafindan kabul goren ve devlet yani iktidar
tarafindan taninmis bir meslek olan 6gretmenlik meslegini icra etmesi, kahvaltisini hig
konusmadan yillar boyu pencereden sokagi seyrederek yapmasi, 6grencilere basmaka-
lip yorumlar sunmasi ve Johan'in yanindaki ikinci adam roliine itiraz etmemesi Elias'in
hayatini dogrudan etkileyen toplumsal kurallar ve bilgi gibi iktidar figiirlerinin kendisi-
ne bictigi gorevler cercevesinde belli rutinlere ve temsil ettigi kuruma uygun bir sekilde
yasadiginin gostergesidir: "Of be, dedi kendi kendine, bu diinyada tahammiil etmemiz
gereken ne ¢ok sey var, boyle diistinerek az 6nce basina gelenleri belleginden silmeye
calistyordu." (Solstad, 2019:30) Kiigiik diismemek, asagilanmamak amaciyla hayatina
sekil veren iktidarin istekleriyle celisen eylemlerde bulunmayan odak figiir, bilingli bir
sorgulama stirecine girdiginde icinde bulundugu durumla yizlesmeye baslamakta bu

*Bilge Duruttirk,"Michel Foucault'nun Iktidar ve Ozne Kavramlarina Bir Bakis: Gézetim Toplumu", 3. Sektr Sosyal Ekonomi Dergisi,
http://www.makalesistemi.com/panel/files/manuscript files_publish/e61942b4897972dd6a60f8037db34c7c/0a106c3a9c61d-
d3c3c29443434d28bec/e665f75cd0d72df. pdfErisimTarihi, 15.01.2020, s. 962.

*a.g.m, s. 960.
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durum da gercekgi bir benliké algisina sahip olmayan Elias'i var olmak ya da olmamak
ikilemi arasinda birakmaktadir. Iktidarin Elias'in varligini yonetme tutumu da odak fi-
glrde bir haysiyet kirilisina neden olur.

Biyik Séylencesi adli eserde ise 6zne olan bireyin toplum tarafindan kendi biyigini ta-
simak icin yaratilmis bir nesne olarak algilanmasi Cumali'yi kendi benligini sorgulama-
ya iter. Nitekim Cumali de kendi benligini ve haysiyetini korumak ile toplumda itibar
gormek ikilemini yasamaktadir. Cumali "biyigina yakisir" bir adam olmak igin birgok
eylemde bulunur: biyik birakmadan 6nce komik bulmasina karsin biyigina yakisiyor
diye dlen babasinin giysilerini ve ayakkabilarini giymek, biyigina yakismiyor dendigi icin
glines gozIlUgl takmaktan vazgecmek, Kehribar Baci ile biyigina uygun bir kadin degil
diye birlikte olmamak gibi. Karapala soyadini aldiktan sonra kasabanin delisinin Cuma-
li'ye degil de biyigina seslenmesi lizerine odak figlir biyigiyla kendisi arasindaki iliskiyi
sorgulamaya baslar. Halk, Cumali'ye Karapala olarak adlandirilan biyigin tasiyiciligr is-
levini Ustlenen bir nesne muamelesi yapar, boylece Cumali'nin biyigl ondan bagimsiz
bir varlik olarak algilanarak ad kazanir. Bu, odak figlirli bir yandan toplumda saygi gor-
mesinin nedeni olan biyigi korumaya tesvik ederken biyiginin bir uzantisi haline gelmesi
ve ismini yitirmesi ise bir haysiyet meselesi dogurmaktadir. Bu durum da odak figliriin
benlik sorunu ile karsi karsiya kalmasina neden olur. Eserde toplumun birey lizerindeki
otoritesine bagli olarak ortaya ¢ikan benlik sorunu Mazlum Bey ve Cumali arasindaki
diyalogla okuyucuya aktarilir: "Bu ad bana takilacakti, ama biyigima takildi." dedi, "bi-
liyorum, iste bu ylizden ondan alip sana geri vermeye glicimuz yetmez dedi, Mazlum
Bey." (Ylcel, 2019:107) Ataerkil toplumlarda erkekligi simgeleyen biyigin zaman iceri-
sinde Cumali'den ayri bir varlik olarak degerlendirilmesi Cumali'yi erkekligin gerekli-
liklerinden biri olan "sahip olmak" yetisinden yoksun birakmakta bu durum da odak
figlirGin isimsiz kalmasina yol acmaktadir. Béylece haysiyetini yitirmemek icin kendi
benligiyle catisan odak figiir "olmak ve olmamak" arasinda sikisip kalir.

iki eserde de odak figiirlerin iktidar organlariyla haysiyetlerini korumak veya yitirme-
mek adina bir catisma yasadigl goriilmektedir. Nitekim iki eserde de odak figiirler ta-
mamlanmamis, "dissal odakli benliklere"” sahip olduklarindan ikisinin de yeni yasanti
ve fikirlere karsi tedirgin yaklastigi gériilmektedir. Elias baska biriyle ayni evi paylasma
korkusu yiiziinden otuz bes yasina kadar evlenmez, Cumali ise biyiksiz halini distin-
mekten rahatsizlik duyar. Bunlarin yani sira iki odak figlir de sosyal iliskilerinde sikin-
tilar yasar ve risk almaktan cekindiklerinden hayatla yiizlesmekten korkarlar. Elias'in
benlik sorunun olusmasinin temelinde asagilik kompleksi varken Cumali'nin kendisiyle
ylizlesmeye baslama siirecini isimsiz kalmasi tetiklemekte ve iki odak figlirlin de icinde

¢Yiiksek 6z-saygiya sahip, yeniliklere ve degisimlere agik, kendi kararlarina alabilen ve kendilerine ulasilabilir hedefler koy-
mak gibi 6z glivenli davranislar sergilemek gercekci benlik algisina sahip bireylerde gézlemlenmektedir. Gergekgi benlik,
tamamlanmis, somut, i¢sel odakli benligi ifade etmektedir. Bilent Bayat, "Bireylerin Benlik Algisi (Benlik Tasarimlari) Sis-
temi ve Bu Sistemin Davranislar Uzerindeki Rolii" https://www.researchgate.net/publication/267921326 bireylerin ben-
lik_algisi_benlik_tasarimlari_sistemi_ve bu_sistemin_davranislari_uzerindeki_rolu, Erisim Tarihi 20.01.2020.

7 Belirsiz, tamamlanmamis benliklere digsal odakli benlik terimiyle ifade edilmektedir. Kendisiyle yiizlesmekten kaginma,
nedensiz yere bagkalarini kizdirmama istegi, degisime, yenilige karsi endise ile yaklasma, dikkat ¢gekmekten kaginma ve
sosyal iliskilerde basarisiz olma dissal odakli benlige sahip bireylerin sergiledigi davranis sekilleridir. Blilent Bayat," Birey-
lerin"ss. 7, 8.
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bulunduklari kendileriyle catisma ve "ben"i tanimlayamama durumu iktidarla arala-
rinda bir gerilimin olusmasina yol agmaktadir. Bu durum, odak figiirlerin olmak ya da
olmamak meselesi lizerinde ciddiyetle diistinmelerine ve agresif eylemlerde bulunma-
larina neden olmaktadir.

2. Boliim: Haysiyet Yitimi
2.1. Mahcubiyet-Teslimiyet ve Ofke

Haysiyet bireyin kendisine has olmasi gereken varligini korumaya yénelik bir sey?
oldugundan birey iktidarla karsi karsiya kaldiginda varligini korur veya yitirir. Eserler-
de haysiyetin yitirildigi ve iktidar mekanizmalar tarafindan haysiyetin kirildigi nok-
talarda odak figlrlerin eylemlerinin teslim veya mahcup olmak etrafinda sekillendigi
gorulmektedir. Kendi tercihlerinin sonucu olarak ortaya ¢ikan teslim olma durumu
odak figiirlere istirap vermekte ve iki eserde de odak figlirler icinde bulunduklari haya-
ta katlanamaz hale gelmektedir. Bu durum da odak figiirlerde Freud'un "thatonos"’
olarak adlandirdigi 6liim i¢ glidiistinlin ve bu i¢ glidiiye bagli olarak korku, nefret ve
ofke gibi duygularin agiga cikmasina neden olmakta, iki eserde de odak figiirler kendi-
lerine ve etraflarindakilere zarar veren davranislarda bulunmaktadirlar. Mahcubiyet,
kisinin kendini fark etmesiyle gelisen ve kendine verdigi s6zleri tutamamasi nedeniyle
icsel huzursuzluk yasamasina yol acan karmasik bir duygudur. Bu duygu, kisinin top-
lumla karsilasmasindan sonra gelisir ve bireyin i¢ diinyasiyla dogrudan baglantilidir.
Teslimiyet ise bireyin var olan dlzene karsi ¢ikacak bir eyleme gecememesi, icinde
bulundugu durumu oldugu gibi kabul etmesidir. Eserlerde karakterlerin haysiyetinin
zedelendigi noktalarda otoriteye teslim olmak ve otoriteye karsi cikmak arasinda bir
tercihte bulunduklari gériilmektedir. Iki eserde de odak figiirler toplumun kurallari-
na teslim olarak hareket etmeye calismakta ancak benlikleriyle yasadiklari catisma-
lardan dolayi kendilerine karsi mahcup olmaktadirlar. Teslimiyeti tercih ettiklerinde
ortaya ¢ikan mahcubiyet odak figiirleri 6fkeli davranislara siiriiklemektedir. Biyik S6y-
lencesi adli eserde Cumali'nin toplum kurallarina uymak ve uymamak arasinda kalisi
metinlerasilikla desteklenir; yazar bu durumu bir halk dykustyle yansitir:

Adam 6nce bliyik oglunu gérmek icin Asagl Yapalak'a gitmisti. Buylik ogul asagi Ya-
palak'ta ¢comlekgilik yapiyordu. 'Babacigim, ¢comlekler giinese serdim, yagmur yag-
mazsa, isim is, yagarsa anam agladi!' demisti; adam kiictik oglunu gérmek icin Yukari
Yapalak'a ¢ikmisti. Kiiglik ogul Yukari Yapalak'ta kirag topraga ektigi bugdaya bagla-
misti umudunu, 'Babacigim, yagmur yagarsa isim is, yagmazsa anam agladi!' demisti;
distinceli distinceli karisinin yanina dénmuistli adam, karisi ¢ocuklarin durumunu
sorunca da, "Sorma avrad, yagmur yagsa da sen aglayacaksin, yagmasa da sen aglaya-

caksin!" demisti. (Yicel, 2019:144)

Eserde odak figlirin icinde bulundugu durum bir halk hikayesiyle aktarilarak haysi-
yetin kiltiirdeki yeri okuyucuya gosterilmekte, karakterin olmak ve olmamak arasin-
daki sikismisligi vurgulanmaktadir.

8 Gaye Boralioglu ve Umit Kivang, " Haysiyet", s. 107.
° Feyza Oktay, "Oliim icglidiisli, Gerceklik ve Haz ilkesi", http://www.pisikonet.com/Yazilarimiz-olum- icgudu-
su,-gerceklik-ve-haz-ilkesi-411.html Erisim Tarihi: 18.02.2020.
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Mahcubiyet ve Haysiyet adli eserde Heinric Ibsen'in Yaban Ordegi adli eseriyle me-
tinlerarasilik baglantisi kurulmakta, Elias'in toplumdaki roliinii ve haysiyetini sor-
gulayisi odak figiir(in Yaban Ordegi adli eserde yan karakter olan Dr. Relling'in ey-
lemlerini anlamlandirmaya calismasiyla okuyucuya aktarilmaktadir: "Sonra sesini
alcaltarak dedi ki, oysa herkes tarafindan gorildiigu gibi Dr Relling tamamen hak-
li, Ibsen bile yarattigl oyun kahramanlari hakkinda Dr. Relling'in "kendi gorislerini"
ifade ettigini bilmiyor olamaz. (Sostad, 2019:14) Johan'la iliskisinde ve 6gretmenlik
hayatinda gorinir bir karakter olmayan Elias'nin kendisini Dr. Relling'e benzettigi,
icinde bulundugu durumu bu kurmaca karakterin icinde bulundugu durumla karsilas-
tirdig1 gorilmektedir. Dr. Relling karakteri araciligiyla odak figiir kendi teslimiyetinin
dogrulugunu sorgulamakta ve bu sorgulama sonucunda mahcubiyet dogmaktadir.

Mahcubiyet ve Haysiyet adli eserde Elias'in Johan'in yaninda gezen biri olarak ta-
nimlanmasi ve Johan'in disa doniik, neseli biriyle arkadaslik kurabilecekken arkadas
olarak Elias'i segcmesi odak figliriin haysiyetini kirsa da Elias olumsuz bir tepki vermez
ve Johan'in goélgesi olur. Ancak bu durum odak figiiriin Johan'la birlikteyken utang
duymasina ve mahcubiyet hissetmesine neden olmaktadir. Elias'in Eva'yla iliskisin-
de de mahcubiyet duygusunun ortaya ¢iktig goriilmekte, Eva'nin odak figlirin mut-
lu olmasi amaciyla pantolonlarini Gtlilemesi veya kiyafetlerini fircalamasina karsin
Elias'a seni seviyorum dememesi odak figlirlin haysiyetini kirmakta ve Eva'nin odak
figlire karsi hissettiklerinin muglaklig Elias'in esine karsi mahcubiyet hissetmesine
neden olmaktadir. Eserde i¢ monolog teknigi kullanilarak Elias'in Eva hakkindaki du-
stinceleri okuyucuya aktarilmaktadir: "Eva aslinda, baska bir yerde, olmasinin miim-
kiin olmadigy bir yerde mi olmayi mi istiyordu, olmayi istedigi yerde olamayacagi icin
de oldugu yerde, yani onun yaninda olmayi mise¢misti, acaba suskunlugunun gercek
nedeni bu muydu?" (Solstod, 2019:73) Eserde Elias kendini sorgulamakta ve bu sor-
gulayis olmak ya da olmamak baglaminda bir haysiyet problemine doniismektedir.

Biyik S6ylencesi adli eserde odak figliriin biyigini tasima gorevini kabul edisi Cuma-
li'nin haysiyetinin kinldigi noktalardan biridir. Bu durum, odak figiiriin gitgide icine
kapanmasina ve kendisini odaya kapatmasina neden olur. Toplumun biyigina verdigi
adi, soyadi olarak kullanmaya baslamasi Cumali'yi edilgin hale getirir. Ataerkil top-
lumlarda erkekle 6zdeslesen 6fkelenmek, karsi ¢cikmak, meydan okumak gibi dav-
ranislardan uzaklasan Cumali'nin kendine yabancilastigl ve mahcubiyet hissettigi
gorulir. Eserde bu durum biyigin isimlendirilmesiyle anlatilmaktadir: " 'Karapala'yla
Ben' demekle ayrilmisligi kesinliyordu." (Yiicel, 2019: 99) Teslim olmak ve mahcubiyet
duymak Cumali'nin haysiyet yitimine verdigi tepkilerdir ve bu duygular hem Cuma-
li'nin olumsuz eylemlerde bulunmasina yol agmakta hem de onu olmak veya olma-
mak meselesi hakkinda diigiinmeye sevk etmektedir.

Mahcubiyet ve Haysiyet adli eserde derste islenen metinleri farkli bakis acilariyla
yorumlayamamak Elias'in 6grencilerin karsisinda yetersiz hissetmesine neden ol-
maktadir. Eserde yetersizlik ve asagilanmislik duygularinin yani sira gereksiz yere
onurlandirilmis hissettiginde de odak figliriin haysiyetinin kirildigi gérilmektedir.

72



Eva'nin bilingli olarak uysal hareket etmesi ve esine karsi gercek duygularini saklama-
ya calismasi odak figlirtin Eva karsisinda kendini yetersiz hissetmesine yol agmakta,
sevdigi kadin karsisinda kendini yetersiz gérmek, Elias'in haysiyetini yitirmesine ne-
den olmaktadir. Odak figlirlin haysiyetini yitirdigi noktalarda bircok kez agiga cikan
yetersizlik hissinden kaynaklanan mahcubiyet duygusu Elias'i 6fkeli davranislar ser-
gilemeye yoneltmektedir. Eserde semsiye imgesi Elias'in mahcubiyetten dogan 6fke-
sini okuyucuya aktarmak amaciyla kullanilmaktadir: "Tellerinin pargalandigini fark
edince elindeki semsiyeyi yere firlatti ve tizerine ¢ikip tepinmeye basladi, ayakkabisi-
nin topuguyla eziyordu semsiyeyi." (Solstad, 2019:31) Siyah semsiye toplumun odak
figlire bictigi rollerin cercevesini temsil etmekte ve odak figlir o semsiyenin altinda
mahcup oldugu anlari biriktirmektedir. Eserde haysiyet yitimi Elias'in 6fke patlama-
lari yasamasina neden olmakta ve odak figlr benligini korumak adina rutinini boza-
rak toplumun kendisini ¢izdigi sinirlar parcalamaktadir. Biyik S6ylencesi adli eserde
ise Cumali'nin toplumun isteklerinin aksine bir davranis sergilememesi odak figliriin
kendisini biyigiyla tanimlamasina neden olmaktadir. Var olusunu biyigiyla 6zdesles-
tirmis olan Cumali benligini korumak adina kendisini yok eder. Odak figiir biyigina
ak diismesine tahammiil edemeyerek bir ylike donilisen biyigini yolduktan sonra ay-
nada kendisini taniyamaz ve intihar eder: "Tim bozuk killari ayiklayip gercek biyig
ortaya cikardigr kanisina varip da buytik aynanin éniline gectigi zaman, higbir yerden
tanimadigl, saskin, rkek bir yabanci vardi karsisinda." (Yicel, 2019:173) Eserde biyik
toplumun bireye ylkledigi davranislar biitiinlinii ve erkekligi temsil ederken odak fi-
glriin mahcubiyet hissetmesine sebep olmakta, bu durum da odak figlirii olmak ya
da olmamak ikilemine suriiklemektedir.

Sonug

Tahsin Yicel'in Biyik Séylencesi ve Dag Solstad'in Mahcubiyet ve Haysiyet adli eser-
leri mahcubiyet, haysiyet ve teslimiyet kavramlarinin degerlendirilmesine imkan
tanirken farkli kiilttrlerin iktidar ve haysiyet kavramlarina bakisini anlamay sagla-
maktadir. Iki eserde de odak figiirler otoriteyle karsi karsiya kaldiklarinda bir haysi-
yet problemi dogmakta ve iktidar figlirlerinin onlari icine stirlikledigi ikircikli durum
odak figiirleri "ben"i sorgulamaya itmektedir. Haysiyetin iktidar sahipleri tarafindan
kirllmasi veya haysiyetin yitirilmesi durumunda teslimiyet, ardindan mahcubiyet
hissi dogmaktadir. Iki eserin temel izlegi haysiyet, karakterlerin eylemlerinin sekil-
lenmesinde temel bir motivasyon olarak kisileri icinde bulunduklar "to be or not to
be" ¢cikmazina bagli olumsuz davranislara suiriiklemektedir. Sonug olarak eserlerde
yetersizlik duygusu, bireyin varligina yonelik saldirilar, kandirilmak ve asagilanmak
"sahici bir haysiyetin" kirilisina neden olur.
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/Zeynep Gokce Sezgin
Yabanci ve Bay Muannit Sahtegi'nin

Notlari Eserlerinde Sacma
Bay Muannit Sahtegi, Meursault Kadar Sagma mi?

Giris

Albert Camus 20. ylzyil felsefesinin énemli diistinlrlerinden biridir. Hayatin an-
lamini/anlamsizligini sorgulayan Camus, diinyaya hakim olan diizensizligi ve anlam
yoksunlugunu "sagma" kavramiyla aciklamis; eserlerinde sagmayi fark eden bireyin
yasadigi siiregleri, diinyaya baskaldirisini islemistir. Viis'at O. Bener de varoluscu et-
kilerin goriildigu eserler ortaya koymus; eserlerinde bireyin i¢ diinyasini, modern in-
sanin yasadigl yabancilasma ve ¢atismalari islemistir. Iki yazar da eserlerinde giinliik
hayat, 6liim, rutin, aliskanlik kavramlarini sorgulamis, bu baglamda okuyucunun da
hayatin anlamini sorgulamasini saglamislardir.

Albert Camus, Yabanci adli eserinde odak figlir Meursault'nun annesinin 6limind,
sonrasinda isledigi cinayeti ve yargilanip cezalandirilmasini konu edinmistir. Eserde
odak figiirin olaylar karsisindaki kayitsizligi ve bosvermisligi tizerinden 6nclisii ol-
dugu "sagcma" kavramina atiflarda bulunmus, sagmayi benimseyen insanin portre-
sini ¢cizmistir. Bireyin icine hapsoldugu rutini ve ayrilamadigi yiginlari sorgulayan Ca-
mus, eserde anlamsizligin farkinda olmanin yarattigl huzursuz havayi vurgulamistir.
Bener ise Bay Muannit Sahtegi'nin Notlari adli eserinde Bay Muannit Sahtegi'nin giin-
Lik yasamini ironik bir dille anlatmis, onun icinde bulundugu sikintiy1 ve anlam ara-
yisi slrecini "sagma" kavrami araciigiyla okuyucuya iletmistir. Bener, otobiyografik
unsurlari soyut bir kurguyla birlestirdigi eserinde bireysellik, yasam ve varolusguluk
temalariniislemistir.

Her iki yazar da eserlerinde absiirt felsefe cercevesinde insanin ¢evresinden uzak-
lasma ve normlari inkar serlivenini, bireylesmesini ve sagmayi fark etmesini islemis-
tir. Yazarlar odaga bireyi yerlestirdikleri eserlerinde monolog ve ironi tekniginden
yararlanmis, "sa¢gmanin insani"nin kendi ve otekiyle iliskisini, rutinini ve yalnizligini
dile getirmis; "sa¢ma insani"nin var olan diizene baskaldirisini ifade etmislerdir. Bu
calismada iki eserde de absiirt felsefenin izleri siiriilecek, sagma kavrami agiklanacak,
sacma kavraminin eserlere yansimasi odak figiirlerin yalnizliklari, iliskileri, 6liime ba-
kislari ve baskaldirilari Gzerinden incelenecek, "Bay Muannit Sahtegi, Meursault kadar
sacma mi?" sorusunun cevabi aranacaktir.
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1. Boliim: Bay Muannit Sahtegi'nin Notlari ve Yabanci Adli Eserler-
de Sacma Kavrami

Bay Muannit Sahtegi ve Yabanci adli eserlerde sagma kavrami irdelenmeden 6nce
hayatin anlami sorunsalina cevap olarak Albert Camus tarafindan ortaya atilan
"sagma" dustincesini incelemek faydali olacaktir. Sagma, icinde bulundugu sinirli ya-
sam kosullarinin bilincine varmis bireyin, daha derin bir anlam arayisini dile getiren
cagrilara sessiz kalisi sonucu yasadig ikilemdir. Insan icinde bulundugu kalabaliktan
uzaklasip bilingli bir varlik haline geldiginde yasamin anlamini sorgulamaya baslar.
Sorgulama slirecinde diinyanin isleyisine ve hayatin anlamina akil cercevesinde man-
tikli bir cevap bulmaya ¢abalayan insan, olgularin saglam temellerden yoksunluguyla
ve yeryliziniin nedensiz dogasiyla karsilasir. Insanin bilingli haline karsi diinya biling-
sizdir ve bu bilingsizlik insan ve diinya arasinda bir uyumsuzlugun bas géstermesine
neden olur. Insan sorularinin cevabina diinyada karsilik bulamaz ve bu karsilik bula-
mayis "sagma" olarak degerlendirilir. Béylece kendini sinirsiz bir 6zgurliikte gercek-
lestiremeyen birey, farkindalik kazaninca rutine boyun egmeyi reddeder ve baskal-
dirarak uyumsuz bir sekilde yasar. Baskaldiran birey, yiginlarin kabul ettigi degerleri
inkar ettiginden yalniz ve efendisiz kalir, kendisinin efendisi olur. Sagmanin ayirdina
varmis kisi rutine karsi ¢ikabilen, nesnelesmemis aksine kendisinin efendisi olmus bir
uyumsuzdur. "Sagmanin insani" hem direnecek, hem bilingli tikenise ve distse hazir
ve razi olacak, hem de bu tiikenis ve diislisii benimseyecektir.

Bu baglamda Bener eserinde sagma kavramini odak figlirin sagmayi bulma, sag-
mayi fark etme serliveni olarak okuyucuya sunmaktadir: "...sagmayi sagma kilmayi
deneyeyim..." (Bener, 2018: 10) Yabanci adli eserde ise sagma kavrami odak figlirlin
hayatina yerlesmis bir olgu olarak okuyucunun karsisina ¢cikmaktadir. Bener'in aksine
Camus odak figlir ve sagma serliveninden ziyade sagmanin kabul edilisini esere hakim
kilmistir.

2. Boliim: Sagma ve Aliskanliklar

Vis'at O. Bener, eserde Bay Muannit'in yasami ve yazdigl notlar lizerinden sag-
manin farkindaligina varilmasini ve bireyin sagma karsisindaki tutumunu islerken
"sagma farkindaligi"nin bireylerin aliskanliklarindan dogdugunu, aliskanliklarin
hazirladigi sartlarda bireyin sagma olani bulusunu ve sagmaya karsi tavrini okuyu-
cuya sunmaktadir. Albert Camus de Yabanci adli eserinde odak figlir Meursault'nun
hayati ve isledigi cinayeti konu edinirken, bireyin sagmanin farkinda oldugunu ve
sacma olanin aliskanliklardan yikseldigini okuyucuya gostermektedir. Eserlerde
aliskanliklarin farkindaliginin sagmanin farkindaligindaki ilk adim oldugu odak fi-
glrlerin rutinleri, eserlere hakim olan monotonluk ve aliskanliklarin sebep oldugu
nesnelesme lizerinden sunulmakta, odak figlrlerin rutin hayata karsi baskaldirilar
araciligiyla sagmaya karsi tutumlari gosterilmektedir.

Albert Camus tarafindan ortaya atilan sagma kavraminda kisilerin hayatina
hikmeden aliskanliklar ve aliskanligin beraberinde getirdigi olgular 6nemli rol
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oynamaktadir.! Eylemlerin strekli ayni bicimde gerceklesmesiyle ortaya ¢ikan alis-
kanliklar rutinleri dogurmaktadir. Baska bir deyisle rutin, eylemlerin ve fikirlerin
aliskanliga dontsmesiyle olusur. Aliskanliga ve zamanla rutine déniisen her eylem
cok 6nemli bir fikrin temellerinden doguyor olsa bile anlamsizlasir ¢linki eylemi
anlamli kilan bilingtir. Oysa rutinde biling s6z konusu degildir, kisi bilin¢sizce haya-
tin buyurduklarini yapar durur. Bu nedenle sagma, insanin farkindaligl, aliskanlik-
lari ve rutini baglaminda gerceklesmektedir. Sagma farkindaligina ulasan kisi icine
hapsoldugu rutini fark eder ve onu bilingli bir sekilde yeniden tanimlar ya da yikar.
Eserde sigara ve alkol aliskanliginin odak figiir Bay Muannit Sahtegi'nin hayatina
dnemli derecede etki ettigi goriilmektedir. Oyle ki sigara ve alkol bagimlisi olan Bay
Muannit Sahtegi'nin evliliklerinden biri alkol bagimlilig1 nedeniyle sona erer. Ayri-
ca eserde "yine" zarfinin tekrariyla Bay Muannit Sahtegi'nin aliskanliklari ve rutini
vurgulansa da odak figiiriin aliskanliklarini bilingli bir sekilde giinligline kaydedi-
yor olusu onun aliskanliklarinin farkina varmis bir birey oldugunu gostermektedir.
Yabanci adli eserde ise odak figliriin sigara aliskanligi oldugu belirtilmekte, eserde
aliskanlik ve rutin vurgusu "her zamanki" ifadesiyle olusturulmaktadir. Ancak odak
figlirin hapishaneye diismesi sigarayi birakmasina, béylece aliskanliklarinin kiril-
masina neden olmaktadir.

Yabanci adli eserde ise bireyin rutini ve mutlak degerleri yadsiyarak girdigi 6znel
fakat sikintili yol "parlaklik" leitmotifiyle verilmektedir. Odak figlirlin rutine uyum
saglanan durumlarda ve sagmanin farkindaligina ulasamamis insanlarin yaninda
bulundugunda duydugu rahatsizlik parlakliktan ve isiktan duydugu rahatsizlik yo-
luyla verilmistir. Odak figiir rutine uyum saglayan kitlelerle birlikteyken 1siga ve
1sigin rahatsiz edici parlakligina ¢okca vurgu yapilmakta, odak figiir kendisiyle kal-
diginda ortamin karardigi ve bu anlara karanlik bir atmosferin hakim oldugu goérul-
mektedir. Rutine uyum saglamak beraberinde 15181, parlakligi ve konforu getirse de
yapay yoldan elde edilmis bu konfor "sagmanin insani"na rahatsizlik vermektedir.
Yabanci adli eserde "sagmanin insani" olan Meursault dagitilan rolleri oynayarak
konfor ve 1silti elde etmektense gercek olan kendi karanligini tercih etmektedir.

Aliskanliklarin ¢izdigi cerceveye bagli bir yasam siiren insan, sistemin kurdugu
carkin dislisi olmaktan 6teye gecemediginden 6zne konumundan nesne konumuna
dlismektedir. Sistemin buyurduklarini yapip duran insan hayatinin hakimiyetini yi-
tirmekte, tim dlzenin efendisiyken dlizenin kolesine doniismektedir. Nesnelesen
ve kolelesen insan kendisine verilen talimatlari makineleserek yerine getirdigin-
den, ayni zamanda sorgulama ve diisiinme sireglerinden de gegcmedigi igin bilin-
ci uyanik degildir. Camus'ye gore yasamin sagma oldugunu séylemek igin, biling
canli kalmak zorunda? oldugundan nesnelesen insan sagmayi fark edememektedir.
Aliskanliklarin sebep oldugu rutin hayatta insanin yeniden 6zne olma ve efendi-
lik istegi, distinmeye baslamasina ve sagmayi fark etmesine yol agmaktadir. Odak

TCamus, aliskanliklarin bireyin hayatindaki roliini "Bircok nedenlerden dolayi yasamin buyurduklarini yapar du-
ruruz, bu nedenlerin birincisi de aliskanliktir" seklinde agiklar. Albert, Camus, Sisifos Séyleni, cev. Tahsin Yicel,
Can Yayinlari, istanbul, 2010, s.17.

2 Albert, Camus, Baskaldiran insan, cev. Tahsin Yiicel, Can Yayinlar, istanbul, 2019, s.7
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figlir Bay Muannit Sahtegi'nin evlatlik kizi Fatos hayatina girmeden 6nce okuyup
yazdigl ancak onunla yasadigl siire boyunca Fatos'un kurdugu diizende hayatini
ona bagimli sekilde sirdlrdigi; 6zneligini kaybederek nesnelestigi, Fatos'un gidi-
si ve tek basina kalisiyla bilincinin uyandigi ve 6zne konumunu tekrar kazanmaya
calistigr goriilmektedir: "Neymis, iki nedeni varmis girisimimin. ILki, asagl yukari
sekiz yili dolduran, yasal deyimiyle evlat edindigim ¢ocuga tuhaf uydulugumun bir
yila yakin bir stire icin kesintiye ugrayacak olmasi, Fatos'u uzak bir yabanci tlkeye
yolcu etmistim." (Bener, 2018: 11) Bay Muannit Sahtegi'nin aliskanliklarin kurdugu
carktan siyrilarak "uyduluk"tan kurtuldugu, tekrar yazmaya baslayarak bireyin sa-
hip olmasi gereken 6zneligi kazandig1 gériilmektedir. Bener, odak figiiriin deneyim-
ledigi nesnelesme stirecini eksiltili ve edilgen ciimleler, ayrica -lik ekinin kelime-
ye kazandirdigl duraganlik anlamindan yararlanarak vurgular. Yiklemsiz eksiltili
cimleler odak figiliriin yargida bulunma kabiliyetini kaybettigini vurgularken -lik
ekiyle tiretilen kelimeler yargida bulun/a/mamaktan, harekete ge¢/e/memekten
kaynaklanan durgunlugu yansitmaktadir. Ote yandan Fatos'un gidisinden sonra
kaydedilen notlarda odak figlirlin bazi kararlar aldigi ve yargilarda bulundugu go6-
rilmektedir: "Eli bos gitmeyeyim, ayip oluyor artik, dedim. Osman Nuri'den yiz
pangonotoya kiyip kuru pasta aldim." (Bener, 2018: 46) Bay Muannit'in Fatos'un
kurdugu diizende aliskanliklarin gerektirdigi sekilde siirdlirdigii hayatinda nesne
oldugu, rutinin kirilmasi ve sagmaya ulasmasiyla 6zne konumuna ytikseldigi, kendi
eylemlerini kendi akil yliritmesiyle gerceklestirdigi goriilmektedir.

Yabanci adli eserde ise sagmayi fark etmis odak figlirlin rutini yikmis olmasi se-
bebiyle nesnelesme siireci gorilmemekte, Camus kullandigl sebep-sonug clim-
leleriyle odak figlirin 6zne olusunu vurgulamaktadir. Odak figlir Meursault'nun,
kendisinden istenen ya da kendisinin istedigi eylemleri uslamlamalar sonucu ger-
ceklestigi gorilmektedir: " 'isterseniz buyurun da bir iki lokma bir sey yiyelim...'
Bu sayede yemek pisirmekten kurtulacagimi diisiinerek kabul ettim" (Camus, 2015:
32) Odak figliriin duygusal bir bag kurmadan ya da hi¢ paylasmadan ihtiyaglarini
yerine getirmek maksadiyla eylemlerde bulunmasi, odak figliriin mantik stizgeci-
ni kullanarak teklifleri ve/veya ricalari degerlendirmesi sagmayi fark ettigini ve bu
nedenle nezaket kurallarinin anlamsizlastiginin farkina vardigini géostermektedir.
Eserde bir kadinla beraber olmak igin sevgiye ihtiya¢ olmadigi -¢linki sevgi anlam-
sizdir- kadini arzulamanin birliktelik icin yeterli ve tek gecerli sebep oldugu, anneye
karsi hissedilecek minnet duygusunun anlamsizligl gibi sagmanin farkindaligiyla
yadsinan degerler vurgulanmakta, bireyin 6zne olus siireci okura sunulmaktadir.

iki eserde de rutinin getirdigi nesnelesmenin odak figiirlerin sacmayi fark edisiyle
kirildig1 ve sonucunda 6zne oluslari vurgulanmis ancak Bener Camus'niin aksine
eserinde odak figliriin nesnelesme siirecini de okuyucuya sunmustur.

Sonug olarak Bener ve Camus eserlerinde odak figlirlerin sagmayi fark edisinin
aliskanliklarin fark edilisi ve kirilisiyla paralel gerceklestigini islemektedirler. Eser-
lerde aliskanlik ve sagmanin farkindalig iliskisi aliskanligin getirdigi rutin, rutinin
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dogurdugu monoton hayatin sebep oldugu bikkinlik hissi ve aliskanliklarin sebep
oldugu nesnelesme siireci Gzerinden verilmistir. Sagma farkindaligini kazanmanin
aliskanliklarin farkindaligiyla gerceklestigi kabullyle iki eserin odak figlirliniin de
aliskanliklariyla yuzlestikleri boylece sagma farkindaligini kazandiklarini sdylemek
mumkdndr.

3.Boliim: Sagma ve iliskiler

Yabanci adli eserde Camus, sagmanin 6rnek insanini odak figiir araciligiyla oku-
yucuya sunarak sagmanin bireyin iliskilerine etkisini odak figiiriin yabancilasmasi
Uzerinden ele almaktadir. Odak figliriin yabancilasmasini mekan unsurunu kulla-
narak ev-sokak catismasi yoluyla aktaran Camus, basit yapili ciimlelerle odak fi-
glirlin kendisiyle, toplumla ve otoriteyle olan iliskilerinde sergiledigi uyumsuzlugu
ve takindigi duyarsiz tavri gostermistir. Bener de eserinde odak figliriin "sagma
farkindaligi"yla yasadigi degisimi ve hayatin anlami sorununa karsi sagma kavra-
mini kabul edisini odak figuirtin iliskileri ve iligskilerinde takindigi tutumu Gzerinden
okuyucuya sunmaktadir. Bener, odak figiirtin kendisiyle, toplumla ve din/otoriteyle
olan iliskilerinde yasadigi yabancilasmayir monolog ve diyalog teknikleri yardimiyla
duygu icermeyen climleler kullanarak ele almaktadir.

Aliskanliklarinin getirdigi bikkinlik ve nesnelesme hissiyle sagmanin farkinda-
Ligina ulasan bireyin bu farkindalik nedeniyle hayatinda ve olaylara bakis agisinda
degisimler meydana gelmektedir. Dinyayi ve hayati anlamlandirma sirecinde bi-
reyin bakis agisinda meydana gelen bu degisimler beraberinde bireyin kendisiyle,
toplumla ve otoriteyle olan iliskilerinin de degisimine neden olmaktadir. Anlam-
landirma seriiveninde sagmayla tanisan birey sagmanin 6ngordigu lizere tim ka-
bulleri, rutinleri, aliskanliklari kirarak 6zne oldugundan kendine, topluma ve dine
yabancilasmaktadir. Camus, sagmanin farkindaliginda kalinamayacagini belirterek
farkindaliga ulasan bireyin kabulleri ve emirleri yok sayarak baskaldiracagini vur-
gulamaktadir.? Sagmayi fark eden birey kendi icinde yolculuga cikar, sagmanin 6n-
gordigu tizere aliskanliklarinin farkina varmistir; onlari tekrar tanimlar ya da yikar.
Bu yikma-kurma sirecinde birey kendiyle ilgili kabulleri yiktig1 icin kendine yaban-
alasir.* Sagmanin farkindaligi insanin diisinmeye baslamasiyla es zamanli gercek-
lesir. Birey sagma sayesinde yiregine iner ve bu inisle icinde kendine dayattigi ne
varsa yikar, sagmanin farkindaligiyla bombos kalir. Ancak bu bomboslukla bireyin
hayatina devam etmesi mimkiin degildir, sagmanin isiginda kendine yeni bir benlik
kurar. Bay Muannit Sahtegi'nin Notlari adli eserde odak figliriin kendine yabancilas-
masi glnlik tutmasiyla verilmektedir. Kizi Fatos'tan ayri yasamaya baslamasiyla
sacmayi fark eden odak figiiriin sagmanin etkisiyle kendisiyle olan iliskisinin degis-
tigi gorilmektedir. Bener, sagmanin getirdigi bu degisimi odak figliriin ic mono-
loglari yoluyla okuyucuya sunmaktadir: "Anliyorum Bay Sahtegi, siz, tiikenesi cir-
kinligi korunmaya degmez bir kara kelaynak, ses vermez bir plastik ¢ingiraksiniz."

3 "Tiim yagami boyunca buyruk almis bir ke, birdenbire, yeni bir buyrugu kabul edilmez bulur." Baskaldiran insan, s.11.
4 "Diisiinmeye baglamak, icin icin yenmeye baslamaktir. Bu baslangiglarda toplumun fazla bir etkisi yoktur. Kurt insanin
yuregindedir. Yiirekte aramak gerekir onu." Sisifos Séyleni, s.16.
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(Bener, 2018: 15) Kendisi icin yaptigl tanimlamalarda ciimlelerin birinci tekil sahsa
gore cekimlenmemesi odak figliriin kendine yabancilastigini yansitmakta ancak bu
tanimlamalari sorguladigini ve fakat 6ziimsemedigini gostermektedir: "Soyu Sah-
tegi, muannittir ve tepeden tirnaga ittir." (Bener, 2018:13) Sagmanin ayirdina varan
bireyin kendi icinde kendine ait tanimlamalardan uzaklastigini vurgulayan Bener,
odak figliriin kabul edilmis tanimlarla savastiginin altini cizmektedir.

Camus ise odak figliriin sagmanin kendisiyle olan iliskisine etkisini sebep sonug
climleleriyle vurgulamakta, odak figliriin insa ettigi "kendilik"i eylemleri icin sun-
dugu gerekcelerle desteklemektedir: "Sonra bir geneleve gitmek istedi, ama o yer-
lerden hoslanmadigim icin, Olmaz, dedim." (Camus, 2015: 40) Sagmanin kabuliiyle
genelgecer anlayislari yadsiyan odak figliriin kendine insa ettigi benlikle karar vere-
bilen, toplumda yapilmasinda sakinca olmayan eylemleri kendi mantigiyla yargila-
yarak hayir diyebilen bir birey oldugu gortilmektedir. Bu nedenle Yabanci adli eser-
de sagmanin kabuli strecinde kendine yabancilasmanin izleri bulunmamaktadir.

Bener, odak figlirlin sagmanin farkindaligiyla toplumdan uzaklasmasini ve toplu-
mun uyumsuzu haline gelmesini odak figliriin yalnizlig1 ve topluma yonelik elestiri-
leri baglaminda okuyucuya sunmaktadir. Bay Muannit, toplumdan uzak kalmis, top-
lumun deger yargilarini yok saymis bir birey olarak cizilmekte, edindigi farkindalikla
topluma karsi yasadigi yabancilasma vurgulanmaktadir. Toplumun zevklerinden ken-
dini soyutladigi goriilmekte, toplumla paylasiminin asgariligi gosterilmektedir: "Ben
kendi payima, feryatli figanli arabesklerle ruhumu besleyemedigim icin uyumsuzlas-
tim. Dogrusu ayip ettim, kendi basima bok yedim, sizlerden irak kaldim." (Bener,
2018: 25) Bay Muannit, toplumun "ruhunu besledigi" zevklerden kendini uzak tutarak
ve kendi zevklerini kendisi insa ederek topluma yabancilasmistir.

Meursault'nun sakin ve karanlik evinden hareketli ve parlak sokagi izleyisi top-
lumdan uzaklastigini ve icinde bulundugu cevreye ve insanlara seyirci kaldigini
vurgularken topluma karsi yabancilastigini da gostermektedir. Odak figiiriin ya-
bancilastigl toplumda insanlarla paylasimda bulundugu zamanlarda ihtiyaclarini
gidermekten 6teye gecemedigi gorilmektedir. Komsusu Raymond'la cani sikildigi
icin, arkadasi Celeste'le karnini doyurmak ve Marie'yle onun bedenini arzuladig|
icin gorlismeye devam eder: "Raymond, Celeste kadar dostum olmus, Celeste, Ray-
mond' dan daha degerliymis, degilmis ne dnemi vardi? Marie, buglin dudaklarini
bir baska Meursault'ya verdiyse, bundan ne ¢ikardi" (Camus, 2015: 109) Odak figiir,
iliskilerini sahiplenerek insanlarla bag kuran biri olmaktan ziyade fiziki ihtiyaglarini
gideren bir yabanci gibidir.

Yabanci adli eserde goriilen yabancilasmanin etkisiyle toplumla kurulan iligkilerin
ihtiyaclarin giderilmesi icin ilerliyor olusu ve buna bagli olarak gelisen duyarsizlik Bay
Muannit Sahtegi'nin Notlari adli eserde gorilmemektedir. Meursault'da goriilen du-
yarsizliga karsin Bay Muannit haberleri takip etmekte, toplumdan haberdar olarak
gelisen olaylar karsisinda duygularini sergilemektedir. Meursault'da goriilen uyum-
suzluk hali onun toplumdan kopmasina neden olurken, Bay Muannit'in uyumsuzlugu
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onun toplumu elestirmesine yol acar. Kendi ¢izdigi yola karsilik toplumun devam et-
tirdigi aliskanliklar elestiren odak figlir toplumunu da sagmaya davet etmektedir:
"Pastirma da yemeli. Beter kokmaliyim. Pastirmali ter kokusuna bayilmali herkes.
Parababalarinin apisarasi oyunlarina aldanmamali, ¢is kokmaliyiz vatandaslar, ko-
pek tersi." (Bener, 2018: 24) Bay Muannit deneyimledigi sacma ¢ercevesinde "glizel
kokmak" gereginin bir aldatmacadan ibaret oldugunu, giizel kokmanin sistemin
carkini dondiirmek icin bireye dayattigl zorunluluklardan biri oldugunu iddia ede-
rek toplumunun kabullerini, mutlak dogrularini ve ikiyGzluligini elestirmektedir.
Camus sagmanin farkindaligina varmis ve benzer siireglerden gecen odak figlrlerin
gosterdigi tepkilerin farkliligini toplumun dinamiklerinin farkli olusuna baglamakta-
dir. Camus'ya gore kurumsal esitligin gercek esitsizliklerin 6niine gectigi toplumlarda
bireyin toplumuna baskaldirmasi ve topluma yabanci kalmasi mimkindiir®, ancak
Bay Muannit' in yasadigl toplumda gercek esitsizligi kapatacak kurumsal esitliklerin
dahi bulunmayisi Bay Muannit'in birey olmasinin ve baskaldirarak toplumdan siyrila-
bilmesinin 6nlinl kapatmakta, boylece Meursault'un yasadigi yabancilasma deneyi-
mini toplumdan kopmadan gerceklestirmektedir.

Topluma ve toplumsal kurallara yabancilasan "sagmanin insani”, tim kural ko-
yuculara karsi ¢ikarak otoritelerin boyundurugundan kurtulur, ¢linkii o sagma tec-
ribesiyle kendisinin kural koyucusu olmustur. Bay Muannit Sahtegi'nin Notlari adli
eserde odak figliriin bir otorite olan dine karsi ¢ciktig ve koydugu kurallari yok saydigi
gorulmektedir. Bay Muannit dinin glinah saydigi isleri yapan bir uyumsuzdur. Igkiicer,
huysuzluk yapar, kizini déver. Ancak bunlardan pisman olmaz ve hayatin anlamini
glnahlarda bulur: "Dogru glinahlardir yasamaya degen." (Bener, 2018: 16) Odak figlr
dinin gerektirdiklerini yok sayip yasakladiklarini yaparak kural koyucu Tanri anlayisi-
ni yikmakta ve kurallari kendisinin koydugunu vurgulamaktadir. Yabanci adli eserde
de odak figliriin dine karsi ¢iktigl ve Tanri'yi bir kural koyucu olarak kabul etmedigi
gorilmektedir: "Artik bu seylerden biktim," dedim. Bana hala Tanridan s6z etmek
istiyordu. Ona dogru ilerledim ve son kez olarak, pek az vaktim kaldigini anlatmaya
calistim. Bunu da Tanri s6zliyle harcamak niyetinde degildim. (Camus, 2015: 108) Din
olgusu kural koyucu olarak karsisina ¢iktiginda, sagma olgusu hayatini kisitladiginda
birey dine ve ahlaki degerlere yabancilasarak onlara baskaldirir.

Sonug olarak hayati sagma yoluyla anlamlandirmayi tercih eden odak figlrlerin
kurduklari cesitli iliskilerin sagmadan etkilendigi goriilmektedir. Camus gibi Bener de
sagmanin insaninin iliskilerinde yasadigl yabancilasmayi ve boslugu okuyucuya su-
narken odak figlriin kendisiyle, toplumla ve otoriteyle kurdugu iliskilerden yararlan-
mislardir. Odak figlirlerin ait oldugu toplumlarin dinamiklerinin farkli olmasi Yabanci
adli eserde hissedilen duyarsizligin Bay Muannit Sahtegi'nin Notlari adli eserde hisse-
dilmemesine neden olsa da iki eserde de yabancilasma ve yabancilasmanin getirdigi
yalnizlik belirgin olarak vurgulanmakta ve sagmanin odak figiirlerin hayatina etkisi
gorulmektedir.

S Baskaldiran insan, s.15.
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4. B6liim: Sagma ve Oliim

Bireyin hayati anlamlandirma serliveninde sagmanin farkina varmasi ve sagmanin
bireyin iliskilerini ve bakis agisini etkilemesiyle karar verme ve harekete ge¢cme siireci
baslamis olur. Sagma felsefesi bireyi harekete gecmeye tesvik eder. Hayat anlamsiz-
dir, birey bunun bilincine ulastiginda devami icin iki secenegi vardir: intihar etmek ya
da 6limi beklemek. Camus'ye gore intihar "sagmanin insani"nin secenegi degildir
¢inkd intihar insani ortadan kaldirarak sagmayi ortadan kaldirir béylece birey sag-
may! kabul etmis degil, onu yok saymis olur. "Sagmanin insani"na diisen hayatini
dolu dolu yasayarak &liime kafa tutmaktir. Oliime karsi baskaldiri hayati var giicle
tiilketmek ve ani yasamak yoluyla gerceklesmektedir.®

Bay Muannit Sahtegi'nin Notlari adli eserde odak figlir Bay Muannit intihari kesin
olarak reddeder ve hayatin anlamsizligina ragmen yasamayi tercih eder: "Canina ki-
yamaz, o kesin." (Bener, 2018: 13) "Neden 6ldirilmeye yarasmiyorsun anladin mi?"
(Bener, 2018: 11) Yabanci adli eserde ise intiharin reddi kesin bir sekilde sunulmasa
da Camus'niin "intihar edenin tam karsitidir idamUik."” ifadelerinden yola cikarak
eylemleri nedeniyle idama mahkum edilen odak figlir Meursault'nun intiharin tam
karsisinda durarak sagmanin ongordigu sekilde yasadigi ve sorumluluklarini alarak
idama gittigi gorulmektedir.

Sacma fikriyle intihar secenegini reddeden birey 6limi beklerken hayatini olabil-
digince dolu gecirmeye calisir. Hayatini tiiketmek Gzerine kurarak sagmanin 6ngor-
digl yasam seklini uygulamis olur. "Sagmanin insani”nin tiiketim anlayisinda nicelin
nitele Gstuinligl vardir, bu nedenle "sagmanin insani" hayatta her seyi tecriibe ede-
rek nicel olarak hayatini doldurmaya ve 6lime bu yolla karsi koymaya ¢alismaktadir.
Bay Muannit Sahtegi'nin Notlari adli eserde odak figiiriin hayatta bircok seyi tecriibe
etmeye calistigl meslekleri yoluyla okuyucuya sunulmus; avukatlik, memurluk, da-
nismanlik gibi cesitli islerde calisan odak figliriin benzer alanlarda da olsa meslegi
yoluyla deneyim alanini genisletmeye calistigl vurgulanmistir. Ayrica eserde odak fi-
glrin giindelik islerini ayrintilariyla kaydetmesi ve virgilin kullanimiyla siralanan
eylemler okuyucuya odak figlirin bir glinlinli nicel olarak nasil doldurdugunu gos-
termektedir: "... toprakli prizler yaptirmak, kisa kordonlari uzatmak, izolebantla gu-
venligi saglamak, civatalari gevsemis Gitli masasini adam etmek, daha neler neler ...
of, icime lav sicaklig basti, bana diismUst(." (Bener, 2018: 18) Nicel olarak yaptigi ey-
lemlerinin yani sira tiikettiklerinin listesini tutmasi da odak figiiriin "sagmanin insa-
ni"nin hayat anlayisini benimsedigini gostermektedir: "Cok akillisin, ama tiiketmek
istiyorsun her seyi. Bozmak, kagmak isin gliciin." (Bener, 2018: 49) Eserde tliketimin
ve yapilan eylemlerin ¢coklugunun vurgulanisi Bay Muannit'in sagma hayat anlayisi-
nin sundugu hayat formunu oldugu gibi kabul ederek doyasiya yasayabilmeyi gercek-
lestirmeye calistigini gdstermektedir.

Yabanci adli eserde ise Bay Muannit Sahtegi'nin Notlari adli eserle benzer olarak

¢ Ali Osman, Glindogan, Albert Camus ve Baskaldirma Felsefesi, Istanbul, Birey Yayinlari, 1997, s.103
7 Baskaldiran insan, s.59.
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odak figlir Meursault'nun her seyi tecriibe etmek istedigi ve hayati tikettigi gorul-
mektedir. Caninin istedigini caninin istedigi zamanda yapan odak figliriin hayati
nicelige 6nem vererek yasamak istedigi basit yapili eylem climleleriyle okuyucuya
sunulmustur: " Karnimin da a¢ oldugunu ekledim. Yemegi acele acele yedim. Ardin-
dan kahve ictim. Sonra eve dondiim. Biraz uyudum. sarabi fazla kagirmistim. Uyan-
digim zaman canim sigara icmek istedi." (Camus, 2015: 30) Odak figiiriin eylemleri
sira sira gerceklestirmesi ve kullanilan climlelerin basit yapilari odak figiiriin haya-
tindaki sagmayi vurgulamaktadir.

Sacma hayat anlayisinda hayati doyasiya yasamak, hayati tiketmek yoluyla ger-
ceklesebilecegi gibi hayati 6liime kafa tutarak dolu dolu yasamak icin ani yasamak
yoluyla da gerceklesmektedir. "Sagmanin insani" hayatini doyasiya yasarken elinde
gecmisin ve gelecegin olmadigini bilir. Ge¢gmis ¢oktan gecmistir ve degistirilmesi
mumkuin degildir. Gegmisin pesini birakan "sagmanin insani" i¢in pismanlik yok-
tur. Ote yandan 6liim her an gerceklesebileceginden gelecek de yoktur, bu nedenle
"sagmanin insani" icin umut yoktur. "Sa¢gmanin insani" sagmayi simdinin insanina
donlserek yasar.?

Bay Muannit Sahtegi'nin Notlari adli eserde kullanilan giinliik teknigi ve odak fi-
glrlin ge¢misi kayit altina almasi Bay Muannit'in simdiki zamanda kalma konu-
sunda zorlandigini gostermektedir. Odak figlir notlarini gecirirken geriye donis
teknigini kullanan yazar, bu donislerde hissettiklerini aktaran odak figliriin ani ya-
sayamadigini vurgular: " oysa biliyordum, biliyorum demeyi yegliyorum hala, hep
o gecmis zaman kipi kullanilacak" (Bener, 2018: 10) Gegmis zamandan ayrilamayan
odak figiiriin gecmisi irdelemesinden dolayl sagmanin reddettigi pismanlig yasa-
dig1 gorilmektedir. Odak figliriin deneyimledigi pismanlik gecmise donuslerle ve-
rilerek "sagmanin insani" olma yolundaki basarisizlik gésterilmektedir: "Gecelerim
sizincaya dek icerek, uluya uluya aglayarak geciyordu, glindiizleri incelik, efendilik
oyununun aldaticiigina siginiyordum." (Bener, 2018: 22) Odak figliriin unutmak ve
gecmisten kurtulmak icin kendini ickiye vermesi ancak aglamaktan kurtulamama-
st sagmanin kabul gérmedigi pismanlik duygusuna karsi gelemedigini okuyucuya
sunmaktadir.

Yabanci adli eserde ise odak figlir Meursault'nun simdinin insani olmakta Bay Mu-
annit'ten daha basarili oldugu, gecmisten ziyade su anla ilgilendigi gorilmektedir:
"Buglin annem 6ldu. Belki de diin, bilmiyorum." (Camus, 2015: 11) Annenin 6limi
gibi sarsici bir olayda dahi gecmisi yok sayan odak figlirlin gegmisle bagini kestigi icin
eylemlerinden de pisman olmadigi gériilmektedir. Glinesin rahatsiz edici parlakligi
nedeniyle cinayet isleyen odak figliriin sorgular sirasinda ve mahkemede pisman ol-
madigini vurgulamasi sagmanin 6nerdigi ani yasamak kavramini benimsedigini gos-
termektedir: "Yaptigim herhangi bir seyden dolayi hicbir zaman gercek pismanlik
duyamamis oldugumu ona samimi olarak, hatta dostca aciklamak isterdim." (Ca-
mus, 2015: 92) Sacmayi hayatina dahil eden odak figliriin simdinin insani oldugu, hic-

& "Simdiki zamanin cehennemi, onun Ulkesi burasidir artik." Sisifos Séyleni, s.57.
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bir eyleminden pismanlik duymamasi yoluyla verilmektedir. Bay Muannit'in aksine
Meursault'nun gecmisi geride birakip simdiye odaklanarak sagmanin gerekliliklerini
uyguladigl goriilmektedir.

Gegmisin pesini birakamayan odak figlir Bay Muannit'in gelecek endisesi tasima-
si ve buna bagli olarak i¢ten ice umut beslemesi de simdinin insani olma yolunda
yasadig eksikligi gostermektedir. Sahip oldugu tek zamanin su anin kendisi oldugu-
nun bilincine varmis "sagmanin insani"nin aksine Bay Muannit'in gelecek hakkinda
kaygilar oldugu bdylece "sagmanin insani" olamadigl okuyucuya sunulmaktadir:
"Yolcumu hava alanindan gegirirken, gelecege yonelik kisisel, bir yandan onun adina
kaygilarla cirpintili yiiregim, 6fkeyle soguma arasinda yalpalayarak benimle bas etme
savasimini epey kazanmis gibiydi." (Bener, 2018: 14) Kizinin gidisiyle simdiki zaman-
dan kopan odak figliriin gelecekle ilgili endiseleri sagma anlayisina ters diismektedir.
?imdiki zamani harcayarak gelecege odaklanan Bay Muannit'in sagma felsefesine
karsit olarak umut besledigi de gériilmektedir: "simdi bile, hemen, hemenden sonra
hemen, bir tansiklik olusacagi aptal sevinci, kirgin beklentisi icimi karistirmiyor mu?"
(Bener, 2018: 12) Odak figiiriin sagmayi fark etmesine ragmen mucize beklentisi sac-
may1 hayatina yerlestiremedigini kanitlamaktadir.

Yabanci adli eserde ise Meursault'nun gelecege dair bir umudu olmadigi ¢linki 6li-
min her an gelebileceginin farkindaligina ulastig gériilmektedir. Hayatin her an son
bulabilecegini 6ziimseyen odak figliriin sagma felsefesine uygun olarak herhangi bir
beklentisinin olmadigi ve simdinin insani olarak 6liime baskaldirdigi vurgulanmakta-
dir: " Bana, 'O halde, hi¢bir imidiniz yok mu? Tamamiyla 6lip gideceginiz diistincesi-
ni mi taslyorsunuz?' dedigi zaman sesi de titremedi. Ben de, 'Evet,' dedim." (Camus,
2015: 102) Odak figiir 6liimiin insan icin kaginilmaz bir gercek oldugunu kabul ederek
eylemlerinden dolayr herhangi bir af beklentisi tasimadigindan "sagmanin insani" ol-
dugunu kanitlamaktadir.

Bay Muannit Sahtegi'nin Notlari adli eserde odak figiiriin Gyesi oldugu toplumun
din anlayisinin ve glinliik hayatla i¢ ice gecmis geleneklerinin odak figliriin sagma fel-
sefesinin 6ngordiigl son ve temel kavram olan zamana ve 6lime baskaldiriyr gercek-
lestirememesine neden oldugu goriilmektedir: "Aldigim haberin sagmaligi birtakim
telepati belirtilerine inanmaya zorluyor insani. Habire seyiriyordu sag gozim." (Be-
ner, 2018: 69) Toplumun dinamikleri ve inanislari odak figliriin gecmis ve gelecekten
koparak ani yasamasini engellemekte, sagma felsefesini hayatina dahil etmesine
engel olmaktadir. Yabanci adli eserde ise toplumundan tamamen kopmayi basarmis
odak figliriin simdinin insani oldugu ve sagmanin 6nerdigi sekilde 6liime ve zamana
baskaldirdigi gorilmektedir.

iki eserde de odak figiirlerin hayati niceliksel olarak tiiketme noktasinda basarili
olduklari gorilse de toplumsal dinamiklerin farkli olmasi Bay Muannit'in Meursa-
ult'nun aksine simdiki zamanda kalmasini engelleyerek hayatini tam anlamiyla sag-
ma odaginda yasayamamasina neden olmaktadir.
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Sonu¢

Viis'at O. Bener'in Bay Muannit Sahtegi'nin Notlari ve Albert Camus'nlin Yabanci
adli eserlerinde absiirt felsefenin sundugu "sagma" kavraminin islendigi goriilmek-
tedir. Camus, Yabanci adli eserinde sagmayi hayatina yerlestirmis bireyin yasadiklari-
ni, sagmanin bireyin hayatina etkilerini anlatirken; Bener eserde bireyin sagmayi fark
edisini ve sagmanin farkindaligiyla yasadigi degisimleri aktarmistir. Yazarlar, eserle-
rinde sagmanin farkindaligini odak figiirlerin aliskanliklari baglaminda islemis, sac-
manin neden oldugu degisimleri odak figiirlerin iliskileri Gizerinden sunmus ve bireyin
sa¢gmanin insanina dénlismesini odak figiirlerin zaman ve 6lim algilari yoluyla oku-
yucuya aktarmislardir. Yabanci adli eserde Meursault'nun hayatin anlami sorununa
sacma felsefesiyle cevap buldugu ve farkindalik, degisim ve baskaldiri bakimindan
"sagmanin insani"na donlistigl goriilmektedir. Bay Muannit Sahtegi'nin Notlari adli
eserde ise odak figlirlin aliskanliklar ve degisimler baglaminda sagmayi buldugu an-
cak zaman ve 6lim algisinin sagmanin 6nerdigi sekilde olusmamasi nedeniyle tam
anlamiyla "sagmanin insani"na déniisemedigi goriilmektedir. Sonug olarak Meursa-
ult sagmanin insaniyken Bay Muannit Sahtegi Meursault kadar sagma degildir.
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Mehmet Fatih Izgi
The Construction of the Factor of Fear in
Frankenstein and To Kill A Mockingbird

How do the two novels from the genre of Gothic literature, To Kill a
Mockingbird and Frankenstein, construct the factor of fear?

Chapter 1: Introduction

Gothic literature is known for creating fear and suspense through its use of an-
tiquated objects; that take the form of monsters, characters, items and spaces;
and of conflicts assisted by a distinguishable narrative technique which oscillates
between conflicting realms; between real and supernatural, life and death; and by
blurring the discourse of the narration. (qtd. Hogle 2-9)The factor of fear is essential
in Gothic fiction since it functions as a doorway in understanding the fundamental
characteristics of Gothic literature and its literary structure while also providing a
perspective upon the horrors of the society that produced works of this kind since
the elements that create fear in Gothic are the actual social conflicts and grotes-
queries. (qtd. Hogle 3) Hence, understanding the factor of fear is a milestone in ap-
preciating Gothic literature and understanding its themes. However, this essay will
focus solely on the construction of fear and, although it will reference some aspects
of it while discussing the construction of fear, will stay out of the topic of social links
and reflections of social themes on the pieces since understanding the factor of fear
is a task that must be considered delicately by itself. Thus, this essay will focus on
the construction of fear in two literary pieces from different sub-genres of Gothic in
order to have a broad comprehension of the construction of the factor of fear in the
Gothic fiction and how it varies. To achieve this aim, the essay will try to answer the
question: How do the two novels from the genre of Gothic literature, To Kill a Mock-
ingbird and Frankenstein, construct the factor of fear?

The chosen pieces will be evaluated in terms of their consideration and construc-
tion of the factor of fear, with regard and reference to the characteristics of their
sub-genre and their interpretation of those characteristics. The essay will attempt to
outline how the two chosen pieces construct the factor of fear by comparing them
with the general characteristics of Gothic that has been determined by The Cam-
bridge Companion To Gothic Fiction (Hogle) and supported by further studies, while
also providing comparisons when necessary to discover the way European Gothic
(Frankenstein) and Southern Gothic (To Kill A Mockingbird) interpreted these char-
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acteristics. The essay divides the topic in two; the instruments of constructing fear
which considers the elements of Gothic that can be perceived by the five senses that
have direct roles in the induction of fear and the techniques of constructing fear
which are the ways that Gothic uses to manipulate the narrative and the readers
emotions to strengthen the fear induced by the instruments of fear.

Chapter 2: The Instruments of Constructing Fear

The instruments of constructing fear are the perceptible elements in the tales that
are the monsters and the setting; considering the concept of setting as the distinct
properties such as objects, places and lighting of the area in which the events take
place. These are the foremost elements of fear constructing and are the backbones
of the genre that thoroughly depict frightful objects or places to induce fear.

2.1. The Concept of Monster(s)

Monstrous entities are in the center of the construction of fear in Gothic literature.
The, commonly mysterious, antagonist(s), or in this case "monsters", haunt the pro-
tagonist(s) by hiding in the antiquated space. These villainous characters often try to
hide a secret crime committed in the past (qtd. Hogle 2) or otherwise, commit crimes
to retain power and prestige. (qtd. Cothren 10) The physical disfigurement of those
characters also show signs of their moral deformity (qtd. Cothren 22), as it becomes
more obvious when they seek out their defamiliarized or demonized manifestations.
(qtd. Hogle 7) Other than that, the monsters embody already-existing fears such as
death or otherwise, they hide their attributes and constitute fear through obscurity.
(qtd. Cothren 12) Sub-genres of Gothic diverge in their handling of these character-
istics as the European Gothic texts feature monsters as supernatural or inhuman
entities (qtd. Hogle 2) where in Southern Gothic, although supernatural elements
are occasionally used (qtd. Cothren 11), the monsters are human, characterized by
obscure or evident scenes of poverty and lack of clothing that create a sense of "oth-
erness" where differences and the different are the monsters. (qtd. Cothren 12) In
both cases, their presence pose a constant threat, thus they induce fear.

To elaborate, European Gothic depicts monsters as horrific representations of
deep, unconscious desire of returning to past, even to primordial (qtd. Hogle 7), that
arise when the moral values are forgotten or overlooked. (qtd. Guisto 6) The fear of
past and its horrors however, leave the readers in constant suspense as the mon-
sters are shifted back and forth between modern and antique. (qtd. Hogle 13) The
genre benefits from detailed and horrific descriptions of the monsters in construct-
ing them as frightening by characterizing them with heavy physical disfigurement,
decay and disgust. In Frankenstein, Frankenstein's creation solely takes up the role of
the monster. Victor's ambitious experiment becomes an abomination, a contrast of
scientific and primordial. Gigantic in stature and collected from separate body parts,
the creation is heavily disfigured. The creation is also a mixture of life and death,
carrying their features both: "His yellow skin scarcely covered the work of muscles
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and arteries beneath; his hair was of lustrous black, and flowing; his teeth of a pearly
whiteness; but these luxuriances only formed a more horrid contrast with his wa-
tery eyes, that seemed almost the same colour as the dun white sockets in which
they were set, his shrivelled complexion and straight black lips." (Shelley, 86). The
monster induces fear because the creation embodies death itself. The concretization
of death is further rooted with the signs of death and pain that the creation shows
in its birth: "I saw the dull yellow eye of the creature open; it breathed hard, and a
convulsive motion agitated its limbs." (Shelley, 86) It moves on then, to haunt its
creator and present a threat to his and his loved ones' lives. The readers feel the vital
risk of death, thus fear of death, posed to themselves and to their loved ones since
the monster in the shadows becomes death itself.

The monsters of Southern Gothic, unlike their European counterparts, are always
thought to be present but unseen and so is the threat and the possibility of bodily
harm posed by them. (qtd. Hogle 3) The grotesqueries used in European Gothic are
norm-elated in Southern Gothic where black people and gender deviant white people
are depicted as "freakish". (qtd. Cothren 11) However, the evolving Southern Gothic
changed the concept of the "Other" and monster into the opposite, where the horri-
fied response is directed towards the discriminating society itself. Many of the later
Southern Gothic pieces such as To Kill A Mockingbird present white supremacists and
slaveowners as the villains. Some works go so far as praising the sexual deviant and
the persecuted racial other. (qtd. Cothren 15) To Kill A Mockingbird provides a great
example of the evolving Southern Gothic in its depictions of monsters. However, the
story begins as a characteristic Southern Gothic, where Boo Radley, an individual
unfitting to society and norms of daily life, is depicted as a monster. Harper Lee uses
supernatural elements in this case to create absurdity and an unknown. Mysterious-
ness of Boo establishes fear and curiosity; and when the characters pursue him, the
reader is left with suspense because of the constant presence of a threat. However,
the piece takes a turn from traditional Southern Gothic. This begins with the night
when a mob comes to the prison to kill Tom Robinson. The mob face Atticus when
they arrive, and seem ready to harm him if not for Scout's intervention. These men
are all in black and are in the dark, nearly unseen. They pose a threat to the main
characters, thus are the sources of suspense. They represent the white-supremacist
society of the South and are in the form of the monster. The "actual" monster of the
piece, Bob Ewell, as well indicates that the actual freakishness is embedded in soci-
ety itself. The character is known for his nonnormative lifestyle and poverty which
are basic monster attributes of Southern Gothic. He, however, displays no such fea-
turesin his appearance and is shown as a stereotypical white-supremacist individual.
The reactions of sympathetic characters, Judge Taylor and Atticus, to Bob Ewell's
white-supremacist attitudes lead the readers to see it grotesque and immoral. This
immorality, combined with the character's hatred towards Atticus, turns him into a
constant threat to the main characters thus he becomes a source of suspense. The
readers feel the suspense because of the relatability of the stereotypic "monster"s of
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the piece and because the grotesqueries presented are realities within society.

Both Frankenstein and To Kill A Mockingbird, construct fear through the use of di-
rect threats from the embodiments of relatable concepts such as death or stereo-
typical grotesqueries. The representation and use of those concepts vary as the time
and culture in which the pieces are written differs but they both hold up to the stan-
dard characteristics of Gothic. This variation is also why while Frankenstein address-
es deep and individualistic frights such as death, To Kill A Mockingbird focuses on
horrors from societal conflicts. Despite the differences, since both pieces' monsters'
find their corresponding fears in the readers, they achieve to induce fear.

2.2, Setting

While the term "setting" is generally understood as the space in which the events
take place, it extensively refers to the depictions of the space, lighting, objects be-
longing to the space (i.e. trees in a forest) etc. Gothic uses the setting as an alle-
gory or leitmotif to depict the monsters' immoral position, or the characters' mis-
fortunes. Gloomy, dark and oppressive places are preferred in Gothic as places hide
secret crimes (qtd. Hogle 2) or the monsters. (qtd. Cothren 10) The characteristic
settings of Gothic literature feature places that are abandoned, decayed or decaying
that were formerly embedded with institutions that remind of pain and/or death.
European Gothic mostly relies on dark and oppressive settings such as laboratories
and vast mountains while Southern Gothic uses abandoned plantations, old or de-
caying houses that show signs of poverty. (qtd. Cothren 10)

Frankenstein uses lighting as a source of suspense. The usage of poor lighting be-
gins with the creation of the monster: "...by the glimmer of the half-extinguished
light, | saw the dull yellow eye of the creation open..." (Shelley, 86) Then on, poor
lighting is used as a leitmotif that signaled the approach of a conflict, and as the
darkness hides the monster that is thought to be coming, the readers feel fright-
ened and insecure. Another aspect of setting that was used as a leitmotif to induce
fear is laboratory. Since Victor's initial labors, laboratory is connoted with sickness
and pain. The monster was created in the laboratory, and Victor got grievously sick
within his laboratory. He also openly expresses his antipathy towards laboratory
equipment: "...the sight of a chemical instrument would renew all the agony of my
nervous symptoms." (Shelley, 99) This is because the laboratory reminds Victor of
that horrific event and induces fear because it reminds them to the readers as well.
Furthermore, landscapes that Victor wanders in to relax symbolize his demise by
creating a contrast between the beauty of the scenery and the oppressive mood of
thunderstorms, dull colors and vast, dark and cold glaciers; and his aloneness as the
landscape is vast and it shows no sign of life: "...sides of vast mountains were before
me; the icy wall of glacier overhung me; ...and the solemn silence of this glorious
presence-chamber of imperial Nature..." (Shelly, 136) By this, the readers are led to
expect the continuation of violence which brought despair and internalize the state
of isolation.

20



To Kill A Mockingbird features places that are decaying, unmaintained, character-
ized by poverty and encircled with wires. These features make these locations seem
uncanny and when the character's wander in those locations the readers are led to
expect harm as, although unseen, the monsters are known to reside in those loca-
tions. For example, when kids go near the Radley place at night, it is mentioned that
the place was encircled with wired fence to strengthen the fear induced by present-
ing the place as somewhere to keep out: "...high wire fence at the rear of the Radley
lot..." (Lee, 57) Other than that, the piece uses the elements of setting to outline
the monsters although they hide their attributes. For example, in the trial Bob Ewell
shows no sign of monster attributes. The piece constructs him as a monster by char-
acterizing where he lives by poverty, filthiness, dumps and etc.: "Ewells lived behind
the town garbage dump... The cabin's plan walls were supplemented with sheets of
corrugated iron... rested uneasily upon four irregular lumps of limestone. Its win-
dows were merely open spaces in the walls..." (Lee, 187)

The characteristics of setting play different roles in both pieces but serve a com-
mon purpose of contributing to the effectualness of fear. Frankenstein achieves this
by linking aspects of setting to fearful events and by reflecting the tragedy of the
narrator on the setting. To Kill A Mockingbird uses the setting as a tool of strength-
ening suspense and outlining the monsters.

Chapter 3: The Techniques of Constructing Fear

The techniques of constructing fear are the means with which Gothic fiction con-
structs fear. The most outstanding ways that Gothic develops fear in its readers are
"mood destabilization", language, conflictual engagements and appealing common
fears. "Mood destabilization" is a narrative technique that disrupts constancy in the
presented mood, even fear, throughout the narration. A constant feeling of fear and
suspense would degrade the effects of those feelings. Gothic prevents this by includ-
ing other, mostly conflicting, moods such as happiness and mourning inbetween the
usage of aforementioned instruments of constructing fear to strengthen the fear
induced by them. The language used and conflicts presented in the pieces strengthen
this affect. Further, Gothic leads its readers to empathizing with the characters by
appealing to fears in possession of both the characters and the readers. Consequent-
ly, the selected themes and symbols are more or less global.

3.1. Mood Destabilization

Gothic fiction constructs the narrative to destabilize the readers feelings to
strengthen the environment of chaos. (qtd. Hogle 11) The pieces portray incidents
where the protagonist meets the antagonist face-to-face with clear direct contact
or in obscurity. These instances provide opportunities to communicate the thoughts
and fright of the protagonist and in such situations the narration becomes descrip-
tive, focusing on the details that create a sense of insecurity. The pieces then expose
the readers to feelings other than fear in order to make the mood of the readers
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more chaotic. This mix of emotions puts distance between the readers and the real
world so that the readers empathize with the protagonist and feel their fright. Fran-
kenstein achieves this by showing signs of hope and happiness between shocking and
gruesome events. For example, after mourning for William's death, Frankenstein and
Henry travel to British Isles. On the way, Frankenstein starts to feel joy again: "Even |,
depressed in mind, and my spirits continually agitated by gloomy feelings, even | was
pleased." (Frankenstein, 212). This joyful narration however, sinks back into despair
when Frankenstein encounters his creation again. Because of the relaxation perpet-
uated by the joyful narration, the encounter with the monster and the agony of the
character is much more vivid than of that would be without the conflict of moods.
Similarly, To Kill A Mockingbird features a narrative pattern that follows the scenes
of daily life with conflicts with a monster. An example to this is the incident of "mad
dog". The children find a mad dog in the midst of their play and the atmosphere in-
stantly gets tense. The events after that are seemingly foreign and reveals a secret
from the past (that Atticus is a dead-shot): "One Saturday Jem and | decided to go
exploring with our air rifles...I noticed Jem squinting at something down the street."
(Lee, 102). The instantaneous turn from the relax daily life to an encounter with an
abnormal, with a monster in this case, creates suspense with a greater effect com-
pared to those instances where a threat is known to be present or expected.

3.2. Language

The key characteristic of the narration that creates chaotic emotions and fear is
the descriptive language. Descriptive language generally focuses attention to the
dark side of events and faults of objects to create a pessimistic atmosphere and to
outline the monsters of the pieces by linking them with the attributes of "others"
and with what is perceived as non-normative. In the case of Frankenstein, descrip-
tive language is used for basic concepts to create a pessimistic or otherwise, fear-
ful atmosphere. For example, the adjectives "black and comfortless" were used for
describing the sky to illustrate the narrator's fear and agony. To Kill A Mockingbird,
on the other hand, focuses the descriptive narration towards the identification of
"others". The piece describes the lifestyle of the "folk" and the places they live in.
These descriptions feature decaying or unmaintained houses, people with missing or
abnormal body parts and poverty which often convey the readers towards identify-
ing some as "others" whom constitute as monsters. An example of that is the piece's
handling of Mrs Dubose. The first sight of Mrs Dubose presents a sickly uneasy old
woman but she is not described in features. When Jem and Scout go to Mrs Dubose's
house, however, a long and detailed description of hers is provided which focuses on
her abnormal sides of appearance and manner. This outlines her as a monster and
creates an atmosphere of suspense.

The way that the narrative satisfies the said objectives are the adjectives which are
"selected to establish mood rather than to describe in any specific way". (qtd. Mouna
229) The purpose of such adjectives are to create or strengthen fear. The adjectives of
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Frankenstein are strong and dark to match the chaotic and pessimistic atmosphere
constructed in the narrative. For instance, adjective used for sleep is "the giver of
oblivion" (Shelley, 135). To Kill a Mockingbird prefers adjectives that are in daily use
and focuses them on the social status and appearance to identify the monsters. For
instance, Bob Ewell was repeatedly described as "trash" in attempts to underline his
moral deformity and that he is a source of threat.

3.3. Conflicts

The pieces portray conflicts in a way that prevents the readers from feeling sympa-
thy or trust. In both pieces, the events that are conflictual create fear of and hatred
towards the monsters. At some point, however, the readers are lead to understand
and/or sympathize with the monsters. Anger directed to the monsters is now direct-
ed towards their "persecutors". Following this, the pieces present a crime or immo-
rality committed by the monsters. The confusion created by this pattern disrupts
any judgement made by the readers. This conflict of views give the readers a sensa-
tion of distrust and put them in a position of uncertainty which creates suspense.

For instance, Victor's words create pity towards the creation: "l was moved... | felt
there was some justice in his argument. His tale, and the feelings he now expressed,
proved him to be a creature of fine sensations..." (Shelley, 201). This sympathy, how-
ever, is reversed with the creation's threats towards innocent lives had Victor not
fulfilled his request. Due to this, the readers tend to distrust both Victor and the
creation. Similarly, To Kill A Mockingbird presents understanding towards Boo Radley
with Jem's comments after the trial: "I think I'm beginning to understand why Boo
Radley's stayed shut up in the house all this time... It's because he wants to stay in-
side." (Lee, 251). From then on, the two protagonists wander near the Radley place
and aren't scared of it as much. This leads the readers to view Boo Radley as non-
threatening. The piece takes a turn to wise versa when the protagonists get attacked
near the Radley place. Although Boo's innocence is understood later, this event of
conflict is shocking, and shatters the judgement towards Boo Radley and so creates
mistrust and thus suspense.

3.4. Commonness

Gothic literature appeals to common themes and symbols to strengthen its fac-
tor of fear. (qtd. Hogle 4) Thematic commonness is the usage of the subtexts which
reinvigorates innate fears or hatred in the readers. The common symbols take the
form of the monsters and the setting. The monsters presented in the Gothic fiction
are abjections’ (qtd. Hogle 7) of fears of both individuals and society. (qtd. Hogle 4)
The setting, on the other hand, bears historical references that associate historical
grotesqueries. (qtd. Hogle 3) Such thematic and symbolic commonnesses create an
unconscious empathy between the reader and the protagonist which creates and
maintains suspense throughout the novels. To elaborate, thematic commonnesses

"Creating a non-existent or impossible entity to embody an abstract concept
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are the causes of conflicts between the protagonist and the antagonist which also
addresses the conflicts that the readers themselves possess. Frankenstein features,
as the main theme, the demise of Victor from what he initially thought to be his
greatest achievement. This theme symbolizes the fear of advancing technology and
possibility of its horrific consequences. The piece induces fear through skepticism to-
wards science that was especially common for the era when that piece was written.
To Kill A Mockingbird addresses the post-slavery society through the horrors of the
institutions of segregation and slavery. This reminds the past tensions of racism and
thus creates suspense. The common symbols are the characteristics of the monsters
and the antiquated setting that are fearful and relatable. For the case of the set-
ting, Frankenstein features dark an gloomy laboratories that symbolize fear of the
technological discoveries and To Kill A Mockingbird uses places that are segregated
to remind the race-elated grotesqueries of the past. Monsters in the pieces symbol-
ize subconscious conflicts and fears that arise from the history or the characters'
background. For instance, the creation of Frankenstein embodies the preconscious
dreams of Victor to embrace his dead mother and his passion towards old alchemy.
The characterization of innate desire by the monster provide a sense of non-benevo-
lence. (qtd. Mouna 223) Significantly, Frankenstein's creature represent two uncon-
sciouses, the psychological unconscious and the political unconscious: Psychological
unconscious is represented by a tendency towards violence and the primal origins.
The conflict of modern technology and primal, innate beastliness represents the po-
litical unconscious, as the technological advancement that is meant to be the pro-
gression of humanity is its demise and backward version. (qtd. Hogle 3-4) The con-
trast created by the desire of returning to primordial and scientific ambitions create
a conflict that provides suspense. These unconsciouses are commonplace and find
their counterpart in the readers subconscious and thus the readers feel fear. Similar-
ly, the monster of To Kill A Mockingbird, Bob Ewell, carries the characteristics of the
white-supremacist society that is associated with the horrors of slavery and the cru-
el means that the white-supremacist society used in order to police and/or exclude
the "others". (qtd. Cothren 22-23) These characterizations remind the violent times
of slavery, and its associated conflicts such as the north/south divide of US, that the
readers relate and feel their tension, thus suspense. Both pieces feature themes and
symbols that the readers can relate to. Therefore, the horrors presented becomes
much more effective over the readers as they make the readers recall their own fears.

Chapter 4: Conclusion

In conclusion, to understand the reason behind the strength of Gothic literature,
and how a Gotbhic fiction is so effective and influential, the most outstanding and the
strongest characteristic of Gothic, that is the factor of fear, must be considered and
researched. First and foremost in understanding this characteristic is the acknowl-
edgement of its construction. Every aspect of a Gothic piece leads to the building of
the factor of fear, as instruments and the means of constructing fear. That is, from
the most visible entities such as monsters and narrators, to the techniques of nar-
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ration and the subtexts. This essay aimed to determine the ways Frankenstein and
To Kill A Mockingbird construct the factor of fear, as two examples of distinct sub-
genres of Gothic, with reference to their sub-genres and characteristics of Gothic
overall. The instruments of the construction of fear are the monstrous entities and
the setting. These instruments create fear by having characteristics of real-life hor-
rors and creating an atmosphere of conflict with the characters. The techniques of
the construction of fear are mood destabilization, which refers to the oscillation of
the fiction between various moods, which constructs fear by blurring the discourse
of the fiction and by defamiliarizing feelings to the reader, descriptive language that
focuses on pessimistic aspects, conflictual engagements and invoking common
fears, which induces fear through strengthening the empathy between the readers
and the characters. By those means, Gothic develops its foremost characteristic.
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English B (Category 3) - Word Count: 3958

/Zeynep Seyma Karabayir
The Sun Also Rises and Soldier's Pay:
An Account of The Postwar Decline
in Traditional Values

How does the historical context of the postwar era contribute to the
ongoing shift in characters' attitudes toward traditional values in The
Sun Also Rises and Soldier's Pay?

I. Introduction

The postwar period of the late 1910s and the 1920s gave way to significant changes
that form the basis of modern values reflected in literature today. Literary modern-
ism began developing and soon became a movement with widespread artistic partic-
ipation. Many writers formed a new perspective with which daily life was viewed, and
at the very core of this perspective lay values. The Sun Also Rises by Ernest Heming-
way and William Faulkner's Soldier's Pay are two of the pioneering works reflecting
this shift in values. Both works are remarkably effective in illustrat- ing the transfor-
mation traditional values underwent.

The significance of the presence of the Great War is clearly visible in both works.
Many char- acters' outlooks are influenced by it. These perspectives undergo a bla-
tant change that is likely the result of the detrimental experience that was the war,
particularly where traditional values are concerned. This brings up an important
question: How does the historical context of the postwar era contribute to the on-
going shift in characters' attitudes toward traditional val- ues in The Sun Also Rises
and Soldier's Pay? Since both works are set in the postwar period and often refer to
the war, it is evident that historical context contributes immensely to the shift in
characters' attitudes toward the traditional values of especially religion, spirituality,
and gen- der, particularly femininity. The war is a trigger for this change.

Often regarded as stylistic rivals, Hemingway and Faulkner addressed social chang-
es in their context in considerably different ways. Soldier's Pay is rarely addressed as a
remarkable work of Faulkner's, whereas The Sun Also Rises is said to be Hemingway's
best. Both are the authors' first works, and they have not previously been compared
despite addressing relatively similar thematic matters. The comparison of these nov-
els shines light on the impact of historical context on the work of markedly different
writers. Additionally, many researchers, including Wendy Martin and Ryuichi Yama-
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guchiwho are referred to throughout the text, point to the war as the sole culprit for
the observed destruction of values, disregarding the importance of the characters'
obvious active role in renouncing many traditional values after the war. This view is
challenged throughout the essay.

Hemingway and Faulkner walk the reader through the process of traditional values
being re- jected and morphing into new ones. This is how these values are examined
in this essay as well. The way religion and spirituality, which form the foundation of
many traditional values, declines is studied by analyzing the religious views of vari-
ous characters, taking their degree of associa- tion with the war into account. Atti-
tudes towards gender, specifically womanhood, are addressed by investigating the
deviation of certain characters from prewar norms, as well as their effort to actively
change them.

Il. Religion and Spirituality

In the period following the war, there was a noteworthy transformation of the
contextual under- standing of religion and spirituality. Association with the war and
the modern, postwar period serving as a backdrop in both works led to traditional
religious and spiritual values being ques- tioned, doubted, and ultimately rejected,
especially by members of society that had been severely harmed by the war. In the
works, such values are heavily criticized in order to walk the reader through the pro-
cess of disappointment and disillusionment that resulted in the disintegration of the
long-established rules of religion. There was an evident distinction made between
"religion" and "spirituality" in both works, the concepts taking on different mean-
ings for the characters. Whereas many of them outwardly dismiss religion, spiritu-
ality is still sought after. Since the war ruined the world's divine order and led to
the disposal of the characters' faith in it, the role of the traditional "God" in this is
questioned. The pointlessness of faith in religion — Christianity and its sects in both
novels — is then decided on by the characters, who turn to spirituality for solace.
However, their negative outlook on prewar values reflects on spirituality as well, and
they do not find the comfort they need. It is important to note that characters still
grapple with the concepts of religious faith and spirituality, showing that these val-
ues are not ultimately that easily dispensable.

The notion of the traditional "God" is likely the most important aspect of declin-
ing religious values. The prewar understanding of God was shaped by the idea that
this entity had designed the world in an orderly manner and that "Providence" was
sufficient to maintain this order. However, a chaotic experience like the war led many
characters to abandon this way of thinking. Instead, it was communicated in the
works that they either attributed all of their negative experiences re- garding the
war to God, deciding on the traditional God's incompetence or that they lost faith
in his existence. In Soldier's Pay, Januarius Jones is the primary commentator on the
postwar un- derstanding of God. Having taken on the role of a spectator, he defines
the new, postwar percep- tion of God: the kind that would "propel and produce so
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messy a universe." (Yamaguchi 41) The messiness of the universe is reflected through
the characters who participated in the war: their disillusionment and inner strug-
gle to either reject or proceed with their previous way of thinking about religion.
Jones also defines the God that characters are attempting to come to terms with:
"'Our God,' continued Jones, 'need not be compassionate, he need not be very in-
telligent."" (Faulkner 49) Although the prewar God identified with positive qualities
like "intel- ligent" and "compassionate," in the historical context of the postwar era,
this is no longer the case. This is also true for Brett Ashley, the main character's lover
and friend from the war in The Sun Also Rises. As a member of The Voluntary Aid
Detachment in the war, Brett has already wit- nessed the horrors that lead her to
reject all traditional values. In addition to this, her "true love" also died in the war,
and a war wound rendered her current lover Jake sexually impotent, making a fulfill-
ing relationship between them impossible. Since she has lost everything she values
to the war, it is unsurprising for her to not believe in the traditional God at all in the
postwar period, replacing the concept with much more superficial values: "'It's sort
of what we have instead of God."" (Hemingway 187)

The writers have also highlighted the pointlessness of religion as a concept, in its
entirety. The disorientation of those who witnessed the war manifested itself in the
form of hostility toward not only God but toward structured, organized belief sys-
tems — religion — as well. Having lost any sense of purpose they may have had be-
fore the war, characters in this historical context are disillusioned and live devoid of
religious direction. The devastation brought on by the war makes it impossible to
proceed with the same religious faith that inspired characters to make religion an
important aspect of their daily lives in the prewar period. This shift in characters'
attitudes to- ward religion as a whole is conveyed through religious ministers in both
The Sun Also Rises and Soldier's Pay. There are two religious ministers in Soldier's Pay:
the Episcopal rector and the Baptist minister. Having given up trusting God to solve
humanity's problems, both characters turn to new philosophies. The Baptist min-
ister rushes from place to place, perpetually busy as he tries to help everyone, as is
indicated by the line: "They watched his busy energetic backside un- til he was out of
sight . .." (Faulkner 231) The minister must always be "busy" and "energetic" in order
to do for others what religion no longer does. This shows that he as a person, not
what he represents as a religious minister, embodies goodness. It also shows that
he has lost faith in the traditional values he represents. The rector, also having lost
faith in the values the teaches for a living, embraces the opposite idea: that one can
save only oneself by "making their own heaven or hell in this world." (Faulkner 265)
People now take on an active role in shaping their fate without expecting religious
faith to do this. They must do it in this hopeless, postwar context. The faithless reli-
gious ministers are representations of the collapse of religion as a whole in society.
A similarly corrupt religious figure can be found in The Sun Also Rises: the priest on
the train that silently allows for Bill, a Protestant, to be discriminated against and
obliged to eat after the Catholics do. Instead of acting in a way that his religious val-
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ues would advise for him to do, which is to be outspoken in the face of injustice, the
priest is passive. This passiveness reflects his faithlessness toward said values. This is
a natural implication of the historical context he lives in.

However, religious faith and spirituality are distinguished in both novels. While
faith is declin- ing, spirituality, to a small extent, still exists. Since their attitudes
toward religion are shaped predominantly by the war which was a sudden develop-
ment, many characters had not definitive- ly disposed of all spiritual values. This is
why many of them attempt to fill the void left by reli- gion with other spiritual val-
ues. Though spirituality seems to be traditional at first glance, it is actually the result
of the disintegration of religion. In The Sun Also Rises spirituality is associated with a
natural, rural setting that has a cleansing effect on those tired by the postwar urban
life- style. The main character Jake Barnes, who lives in Paris, goes to a bullfighting
festival in Pam- plona, Spain every summer. He makes use of the rural setting by
partaking in activities like fish- ing as well. These activities — almost rituals — are
important to Jake and some of his friends. When the fact that Spain had not been a
part of the Great War and that the festival, San Fermin, is a religious festival is con-
sidered, it is possible to assert that characters in The Sun Also Rises are not as hostile
toward spirituality as they are to religion. In this historical context, the only place
thatis clean from the atrocities and damage of the war is a country that has not par-
ticipated in it and a spiritual festival. Spirituality is communicated in a different way
in Soldier's Pay. The traditional values of God and divinity are replaced by the postwar
understanding of "circum- stance" — what used to be known as Providence or divine
order: "God is Circumstance, Joe." (Faulkner 265) Critic Ryuichi Yamaguchi elabo-
rates on why this particular term emerges: "For victims of the war in the novel it has
become impossible to believe that humankind is the centre of God's attention," (Ya-
maguchi 23) so they expect their fate to be shaped by circum- stance. Circumstance
is the only force chaotic enough to leave characters so disillusioned. It is important
to note that not all characters have the same understanding of "circumstance" in
Sol- dier's Pay because some have possibly lost all sense of spirituality.

Although spirituality exists in both works, characters still fail to be spiritual. This
is a result of the historical context that does not accommodate faith in spiritual val-
ues. Jake Barnes is an afi- cionado — a term for somebody who is passionate about
bullfighting. There is an exclusive group of aficionados in Pamplona, and )ake is the
only foreigner. This means that his spiritual connection to the San Fermin festival is
the only reason he is a part of the group that treats both bullfighting and the festival
like an annual spiritual ritual: "When they saw that | had aficion, and there was no
password, no set questions that could bring it out, rather it was a sort of oral spiritu-
al examination..." (Hemingway 100) Jake is accepted among the aficionados because
of this spiritual connection. However, Jake's actions throughout the novel ultimately
result in him losing his place among the aficionados. This is a failure in terms of spir-
ituality and makes it clear that spirituality, too, has been declining. In Soldier's Pay,
the notion of circumstance is already not been built on a solid foundation, so how
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effective characters are at holding on to spiritual values is questionable. While the
rector can be said to have a spiritual attachment to circumstance, few other chaR-
acters have so strong a connection. They have either abandoned both religion and
spirituality entirely or still grapple with them.

The influence of the historical context of the postwar era on the attitudes of char-
acters toward religious and spiritual values is evident in the shift in these values seen
in both works. While hos- tility toward the traditional God and the concept of reli-
gion as a whole is visible, the disintegra- tion of religion from characters' set of tra-
ditional values is also apparent. Participation in the war is seemingly a prerequisite
for these traditional values to be lost, but it is ultimately the postwar context that
robs the characters of both The Sun Also Rises and Soldier's Pay of their faith in an or-
derly universe in which Providence will take care of everyone and spiritual rituals will
be meaningful. Through the attitudes of their characters, Faulkner and Hemingway
successfully por- tray the loss of a primary traditional value in their works.

Il. "New Woman"

The end of the Great War gave way to many fundamental changes in the perception
of gender. Since gender roles were more clearly defined in the prewar era, the nature
of gender, specifically femininity, was not debated the way it was after the war. With
women taking up roles traditional- ly belonging to men because, during the war, the
new historical context altered womanhood fem- ininity. This confusion persisted in
the postwar era in which most characters in The Sun Also Rises and Soldier's Pay re-
ject traditional values dictating gender. They are, however, somewhat ten- tative in
denouncing these values entirely and contrary to the views of some critics, are still in
the process of initiating many changes. The term "New Woman" seeks to explain the
implica- tions of being a woman in this historical context, which meant attempting
to establish indepen- dence from men. Critic Wendy Martin argues that the term
"New Woman," coined in the prewar era but mainly developed in the postwar period,
illustrates the transformation the understanding of womanhood underwent. It re-
fers to women of the new order that refuse to conform to the norms that previously
dictated them, choosing instead to freely define what it means to be a woman from
a strictly feminine perspective. In an era of such rapid change, New Women con- trib-
ute to this shift in attitudes toward traditional values by behaving independently of
men. "New Woman" is a concept that is easily applicable to certain women in both
The Sun Also Rises and Soldier's Pay, namely Brett Ashley in the former novel and
Margaret Powers in the latter. Both are women who have worked, breaking free from
the domestic implications of being a pre-war woman, and behave in nontraditional
ways. With an unconventional view of marriage and relationships, they also demon-
strate the social impact of the historical context on gender-related values.

In the postwar era, womanhood is being redefined rapidly and actively by characters
in the nov- els, in terms of both its nature and its norms. While gender roles- norms
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-represent the out- ward manifestation of womanhood, its "nature" refers to the
physical, social, mental, and all oth- er implications of being a woman. Nature and
norms have a reciprocal relationship, as is illus- trated in the novels. Changes in both
are a natural result of the war. The war led to a change in norms: women were expect-
ed to take up the men's roles in their absence, which inevitably al- tered the nature
of womanhood in that context and afterwards. Postwar women act in traditionally
"masculine" ways because of wartime duties. This represents a change in nature. Both
Brett and Margaret volunteer during the war: Brett is a member of the Voluntary Aid
Detachment while the place that Margaret volunteers at meets soldiers' war-related
needs. They work without men like their fathers or husbands around them, dictating
their actions and enforcing prewar gender roles. Both characters were unwilling to give
up this new order for a prewar life in which tradition shaped gender roles and in turn,
determined the nature of womanhood. Instead, they took their chance to reconstruct
the idea of womanhood in this historical period.

This change in the concept of femininity is best communicated through female
characters' physical appearance and observable behaviours in both works. As post-
war women, both Brett and Margaret act in nontraditional ways uncharacteristic of
prewar women. Margaret openly drinks and smokes-acts that were, until that point
intime, associated only with men. In addition to this, she makes it clear that sheis au-
tonomous by refusing any help from the men around her. She is a powerful character
and many men trust her to take control. This is indicated by the con- versation that
passes between her and a man: "'Has he been bothering you?' [ ... ] 'Do you think he
could?"" (Faulkner 208) Accepting help from a man would also mean allowing him to
enforce restricting prewar roles, and Margaret refuses to do so. Brett, in The Sun Also
Rises, also appears in bars and not only attends bullfights but enjoys them immense-
ly. Due to the violence it in- volves, bullfighting and sports, in general, were seen as
"masculine." Brett enjoying them shows that she has abandoned traditional values
regarding her gender. Aspects of her physical appear- ance, including her short hair,
wool jersey, and bare-shouldered dresses, often offend characters like Montoya, the
aficionado hotel owner in Pamplona, as well as Pedro Romero, the "real" bull-fighter
the aficionados admire. Since these characters have not experienced the war and
maintain a strictly traditional outlook, the "postwar" historical context does not ap-
ply to them. They still expect prewar behaviours from Brett who does not meet their
expectations. Her appearance causes problems between them. This is clear when she
reveals why she abandoned Romero, with whom she claimed to be in love: "He want-
ed me to grow my hair out. [ ... ] He said it would make me more womanly. I'd look a
fright." (Hemingway 185) The thought of changing her modern, postwar physical ap-
pearance is frightening for this New Woman, particularly because this change would
be brought on by a man-a threat to her contextual liberty.

Brett and Margaret's views concerning marriage and relationships also make it ev-
ident that they are reconstructing the definition womanhood in the postwar era.
Even though they do not aban- don relationships and marriage entirely, they form
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their relationships on their own terms. This is somewhat indicative of how tradi-
tional values are in a state of transformation brought on actively by the characters.
While critic Martin refers to Brett as a character who mostly represents New Wom-
an, this is not completely true, as she has not completely abandoned prewar val-
ues related to relationships and marriage. Neither has Margaret, whose marriages
are frequently mentioned throughout the novel. However, their understanding of
marriage is still shaped largely by the his- torical context they live in. It is in a state
of change. Brett desires a relationship with sexually impotent Jake, while Margaret
marries a man who is impotent in every way. According to Mar- tin, this situation de-
picts the "principle of female eros unbounded by patriarchal control." (Mar- tin 70)
This demonstrates that by choosing to pursue relationships with men who cannot
establish sexual dominance over them, they free themselves from the constraints
of the prewar implica tions of marriage. They also refuse to be tied down to a single
person, so they view their relation- ships as easily dispensable. It is Margaret, not her
husband, that got "bored" and wanted a di- vorce: "l thought about it for a day or
two and then | made up my mind that the best thing for both of us was just to call
the whole thing off." (Faulkner 136) Postwar New Woman does not view marriage
as a duty. Brett behaves in a similar fashion, pursuing relationships with four men
throughout the course of the novel alone, with references to a dead lover and mul-
tiple former husbands. Attitudes toward marriage in the historical context of the
novels undergo a transformation initiated by the characters.

Ultimately, it is evident that the shift in attitudes toward traditional values caused by
the war, has led to a change in the understanding of femininity and womanhood. The
term "New Woman" successfully defines the results of the war for women and how
both the nature of womanhood and gender norms were changing. As women's physi-
cal appearance and behaviour changed, so did the nature of their gender. Brett Ashley
and Margaret Powers represent New Woman, for the most part, in The Sun Also Rises
and Soldier's Pay. However, it would be incorrect to assert that they are completely and
entirely free from prewar gender-related values. Gender is an area in which attitudes
toward tradition is largely shaped by the historical context in which characters live.

IV. Conclusion

The Great War was followed by a period of rapid change in many areas, particularly
in traditional values. Ernest Hemingway's The Sun Also Rises and William Faulkner's
Soldier's Pay are significant works in which the ongoing shift in characters' attitudes
toward traditional values is outlined. Changes in the historical context of the post-
war era are shaped by those who have, in various ways, been disappointed and disil-
lusioned as a result of the war. Of course, these changes are initiated and developed
by characters throughout the novels and are not something that merely happens to
them. Having lost their faith in traditional values, mainly regarding religion, spiri-
tuality and gender, characters in the postwar era reject and redefine them on their
own terms.
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Association with the war led to religious values being questioned and rejected, and
spirituality ultimately being abandoned. It has been discussed that the chaotic world
the war had caused in the postwar period led to "the traditional God" being blamed.
Faith in an organized religion became pointless as well. While there was a distinc-
tion made by the writers between religion and spirituality, and spirituality was still
somewhat sought after, both religious and spiritual values were eventually disposed
of. Almost no character in either novel depended on an all-encompassing God or
Providence to shape their lives and fate, deciding instead upon the uselessness of
such notions.

Values relating to gender, specifically femininity and womanhood, were also
transforming. The term "New Woman," referring to the modern, postwar version of
women who redefined both the nature and the norms concerning their gender, was
discussed in terms of its applicability to the female characters. Brett Ashley and Mar-
garet Powers in The Sun Also Rises and Soldier's Pay were identified as the characters
that best represented New Woman, although conditionally. The gradual shift in their
roles during the war and the development of these changes in the postwar era, as
well as the way this affected the nature of womanhood, was discussed. Additionally,
the aspects of their physical appearance, behaviour, and their outlook on marriage
and relationships, were said to be the way these attitudes were communicated in
the works.

Of course, it is important to acknowledge that solely a historical approach was
maintained throughout the essay and it is possible that if a different approach was
taken up, some assertions could be challenged. Since the war and the period follow-
ing it had such a profound impact on the attitudes of the characters toward tradi-
tional values, the historical approach was deemed the most suitable in studying the
works.

Literary modernism, a movement that developed in the postwar period and influ-
enced The Sun Also Rises and Soldier's Pay immensely, brings up the question of val-
ues. Both works examine the continual change in traditional values with noteworthy
care and reflect the profound impact of the historical period effectively. Evidently,
they are of the defining works of the period.
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Zeynep Aytekin
The Handmaid's Tale: A Fictional Demon-

stration of Foucault's Disciplinary Society

How has the disciplinary society in The Handmaid's Tale been created
when analyzed with michel foucault's theoretical insights?

Introduction

Margaret Atwood's The Handmaid's Tale is a dystopian novel where a totalitarian
state is in power. The society is divided hierarchically and handmaids are assigned to
bear children for the couples that are ranked higher in society. The individuals are all
constantly observed and kept under control through several techniques to create a
disciplinary society. The creation and continuation of this society in The Handmaid's
Tale can be understood through Michel Foucault's theories as it fits perfectly into
his explanation of how disciplinary societies work. Therefore, in this essay, how the
disciplinary society in The Handmaid's Tale was created will be analysed through the
theoretical insights of Michel Foucault. This discussion is greatly significant as it will
allow a clearer understanding of what might seem the bizarre applications and daily
lives seen in this disciplinary society.

Foucault views discipline as a power mechanism that controls the behaviour of
individuals. Disciplinary power creates what Foucault calls "disciplinary societies."
These are societies where the disciplinary power controls individuals to turn them
into "docile bodies" using hierarchical observation, normalisation of judgement, ex-
amination, space and time. How this society has been created when analysed with
Michel Foucault's theoretical insights will be explained in the first and second sec-
tions by how this disciplinary society is formed. What this may lead to, the resis-
tance, will then be discussed in the third section. In order to argue that Margaret
Atwood's disciplinary society in The Handmaid's Tale can be explained through and
aligns with Foucault's theories, his explanations in "The subject and Power" will con-
tribute, while his views in Discipline and Punish as well as The History of Sexuality
will be referred to throughout the essay.

I. The Instruments of Disciplinary Power

Foucault explains that the disciplinary power that trains and makes individuals
uses three instruments; Hierarchical observation, normalising judgement and exam-
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ination. Each of these instruments has been used in The Handmaid's Tale for the use
of disciplinary power and the creation of a disciplinary society.

Hierarchical Observation

The first instrument that is used for the success of disciplinary power, according
to Foucault, is hierarchical observation. Hierarchical observation is surveillance that
makes people "clearly visible" and ensures that the actions of society can be con-
trolled solely by observing through the use of hierarchies. It is discreet, constant and
silent. A very important phrase Foucault uses here is "to see without being seen."
(Foucault, Discipline and Punish, 171) He further explains that through this discreet
use of power even the very individuals who are supervising are supervised. In The
Handmaid's Tale, this discreet form of surveillance is possible through the hierarchal
society consisting of self imprisoned individuals as well as the Eyes who observe in-
dividuals with hidden identities.

The hierarchical groups that consist of self imprisoned individuals all observe each
other among themselves, as well as observing other groups. This way, each individ-
ual in this society is seen and made visible while it is not necessarily another specific
person that ensures this. Therefore, the continuation of this disciplinary society is
made possible by the very individuals who live in it. The protagonist Offred, who is
the handmaid of commander Fred, explains this observation using the words, "The
truth is that she is my spy, as | am hers." (Atwood, 29) When the handmaids are sent
to the central part of town, they must always be accompanied and leave in pairs. For
any problem that occurs due to either of them, both are held accountable, making
sure that they will be each other's spies. This applies not only to the handmaids but
for all groups. Each person is visible at all times. Offred explains that Nick, who is the
driver of Fred, would never be allowed solitude, being observed at all times. Individ-
uals are forced to always be with their group and dress accordingly so that they are
constantly reminded of the hierarchy. This is very important for the continuation of
the hierarchical observation. The hierarchy and groups are made even clearer by di-
vision in every aspect possible. The clothing of each group has its own defined colour
while the spaces are also divided. For instance, the wives are never on sidewalks and
always in cars, away from the handmaids who must walk on sidewalks. This separa-
tion and division reminds constantly how to act, who to talk to and so on, making
sure that the society is kept under control.

Another way the observation and to "see without being seen" has been ensured in
The Handmaid's Tale is through the Eyes who observe people with hidden identities.
These Eyes also do exactly what observation in a disciplinary society requires and
observe individuals without them being aware. This way individuals know they might
be watched by the Eyes any time, ensuring the observation is constant. Foucault
explains that it is vital for the observation in a disciplinary society to be constant.
(Foucault, Discipline and Punish, 173) Constant observation changes and controls be-
haviour. An individual who knows they are being observed at all times acts according

106



to the norms. This can be seen through how Offred always acts according to what
is expected, ignoring her thoughts and wants throughout the novel because of the
constant surveillance and self imprisonment. It is the fact that she is observed or her
conscience as a self imprisoned individual that prevents her from acting against the
norms.

This chapter has shown that hierarchical observation is visible in The Handmaid's
Tale and it is important for the formation and continuation of this disciplinary so-
ciety. This is because it ensures individuals act according to the norms at all times
as they are constantly visible and under surveillance through their self imprisoned
selves, other members of society and the Eyes who observe with hidden identities.

Normalising Judgement

The second instrument Foucault explains is normalising judgement. The normal-
isation can be thought of as internalisation of the norms by the individuals in soci-
ety. The individuals who know they are being observed constantly must also know
the norms and what is acceptable as well as the consequences of acting against the
norms which is the "punishment". This is ensured through the "training". The norms,
however, shouldn't be thought of as rules to follow but rather as the norms of being
a person as a whole. Disciplinary power "makes" its individuals. (Foucault, Discipline
and Punish, 170) These individuals are "made" through the training and the punish-
ment. This way, the chances of the questioning of what is normal and what is not
are eliminated because individuals do not just follow rules, they internalise them
and become self imprisoned individuals. In The Handmaid's Tale, the normalisation
of judgement is visible through the many uses of training and punishment.

Training is an important aspect of the normalisation of judgement. For the hand-
maids, the "red centres" that are visible at the early stages of the novel demon-
strate how the training should be. The handmaids here are told "This may not seem
ordinary to you now, but after time it will. It will become ordinary." (Atwood, 43)
This shows that the red centres ensure the normalisation of judgement through
training. Another aspect that makes this clear is that these women are trained not
only in a way to teach them their roles as Handmaids at the houses they'll be sent
to, but trained to teach them their role in society, how to act, what's acceptable
and ultimately, who they need to be as people. This indicates that they are individ-
uals who are made by the system, rather than individuals who are trained for just
one cause which is how the normalisation of judgement is ensured.

At the red centres, during the training period, these women are told to think of
their training like they are in the army. (Atwood, 17) Foucault explains that the
army is one of the places disciplinary power emerges most clearly. (Foucault, Dis-
cipline and Punish, 157) These handmaids are taught how to speak, what to wear,
whom they can talk to and so on, which are all also seen in the army. Essentially,
they are trained in a way that teaches them to internalise being controlled at all
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times. Offred explains that further on in their training, as it got closer to the end,
they were more confident about them and that they sometimes left them unsu-
pervised for short amounts of time. (Atwood, 227) This shows that the aim, which
is to make sure individuals internalise the norms rather than just follow them, is
surely reached at the end.

This normalisation and the making of self imprisoned individuals are vital as it
leads to individuals observing and controlling themselves, as well as acting in favour
of the disciplinary society at all times. The individuals who are not allowed solitude
during the day and always accompanied by someone else are supposedly physical-
ly allowed solitude only at nights when they are in their rooms to sleep. Yet, even
during these times, they are not alone because each of them is a self imprisoned
individual. At this stage, they do not even need others to observe them as they begin
to observe themselves. This is why when they are still going through training at the
red centres they have their spies around even when sleeping, but once their training
is complete they can now be left alone because they have become their own spies.
Offred realises this at the very end of the novel and thinks to herself in her room,
"How could | have believed | was alone in here?" (Atwood, 305)

Punishment is just as vital as the training. Individuals who internalise the norms
also accept the consequences an individual will face when they do not act as they
should. The society is not only trained, but also completely aware of the punishment
of any action against what is expected of them. The punishment must be seen by
every individual as seen in the novel through the case of the hanging bodies on the
wall. In this society, people who fail to act according to the norms are hung up on
a wall for everyone to see. The handmaids are encouraged to walk to the wall for
them to see what happens to those who fail to be "good." This indicates that the
punishment is not only about punishing the individuals for a certain act but rather
for the normalisation of judgement. This aspect is further emphasised through how
Offred explains that it is not always necessarily real bodies that hang on the wall. It
is the effects that punishment will have on people that matter. This effect is visible
throughout the novel through conversations such as "It's too dangerous. The penal-
ty is death." (Atwood, 71) Therefore, the visibility and internalisation of punishment
also ensure the normalisation of judgement is possible.

To sum up, the normalisation of judgement, which is the second instrument
that has been used for the creation of this disciplinary society, has been ensured
throughout The Handmaid's Tale through the use of training which was done at the
red centres and punishment which was visible throughout the novel. It is seen that
normalising judgement is also very significant as it ensures that these norms and
consequences are not questioned while also ensuring individuals act according to
the norms because they have internalised them or because they are aware of the
punishment.
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Examination

In disciplinary societies, every action of each individual falls somewhere between
"good" and "bad", and so does every person. This brings us to the third instrument
used in disciplinary societies explained by Foucault, which is the examination. "The
examination combines the techniques of an observing hierarchy and those of a nor-
malising judgement" (Foucault, Discipline and Punish, 184) The aim of the examina-
tion is to classify people and create hierarchies to always push them for more and
get the most use out of them while making sure they are acting according to norms.
They are expected to always be better, higher in rank and constantly try to fit into
"good".

For the examination, each individual is viewed as a case. This is seen in the novel
where Offred explains that to kill "You have to create an it, where none was before."
(Atwood, 202 ) Just as Offred explains that an "it" is necessary, Foucault also explains
that the disciplines create an "it" out of people for the use of disciplinary power and
examination. What is meant here by creating an "it" is to see individuals as cases
and ranks for the continuation of the disciplinary society. In the novel, the way in-
dividuals are ranked and put through examination can especially be seen when at
the red centre aunt Lydia who supervises the handmaids tells them "Not all of you
will make it through. Some of you will fall on dry ground or thorns." (Atwood, 28)
This shows that through the use of examination, it is made sure that only those who
fit best into this disciplinary society and learn to internalise the norms can make it
through. The handmaids are always at risk and their ranks can be lowered if they
are not useful anymore. Yet, their ranks can also become "higher" if they succeed to
become the individuals the disciplines makes of them. This pushes them to always be
better and possibly become handmaids. However, the examination never ends and
their ranks are always at risk. The ranks are not constant which ensures individuals
are constantly pushed for the most use possible. It is seen that the examination con-
stantly ranks people somewhere between 'good' or 'bad' and individuals are always
pushed to be 'better' in order to ensure the continuation of the disciplinary society
in The Handmaid's Tale.

Ultimately, the disciplinary society in The Handmaid's Tale is possible through the
use of the three instruments Foucault explains: hierarchical observation, normalis-
ing judgement and examination. The use of all three of these instruments ensures
that individuals are 'made' in a way to fit into the disciplinary society where they are
constantly observed, trained, aware of the punishment and ranked to continue this
disciplinary power and society. It is seen that these three instruments of Foucault's
theoretical insights are used in The Handmaid's Tale, making this analysis and discus-
sion necessary to understand how the society in the novel is formed.
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2. Docile Bodies

The disciplinary society in The Handmaid's Tale is a society consisting of docile bod-
ies. Foucault explains that disciplinary methods make possible "the meticulous con-
trol of the operations of the body." (Foucault, Discipline and Punish, 137) This creates
individuals who can be controlled to fit into norms, docile bodies. Several techniques
of the disciplines are used for the creation of these docile bodies. The use of hierar-
chical observation, normalising judgement and examination has already been ex-
plained in the first chapter. In this chapter, the distribution of space and the division
of time, which allow locating when and where every individual is, in The Handmaid's
Tale will be discussed.

The Distribution Of Space

In a disciplinary society, the distribution of the spaces is of great importance. It is
both the spaces themselves and the individuals in these spaces that are distributed.
Foucault explains that this is made possible through enclosure, functional sites that
will supervise and break dangerous communications and elementary locations for
partitioning space. (Foucault, Discipline and Punish, 141) Throughout The Handmaid's
Tale, the use of disciplinary power is seen clearly with the distribution of spaces.

This distribution is for the spaces themselves as well as the individuals' distri-
butions to these spaces. In The Handmaid's Tale, the spaces, such as the gymnasi-
um that is used to train the handmaids, are divided as well as the individuals, seen
through how "unwomen" -a word used for women that are classified as useless in
society- belong in colonies and the Marthas in kitchens. In the case of the house
that Offred stays in, it can be seen that the distribution of spaces applies here as
well as every other house. All of the aspects Foucault explains are visible. The house
is enclosed, which is significant as it allows the specification of buildings and what
they are used for, it is functional with a hierarchy within that will break unwanted
communications and the spaces are partitioned, every individual has their own space
making it possible to locate any of them at any time.

In these households, the kitchens are for Marthas and it is only them that are sup-
posed to occupy the kitchen. This clear cut rule and division is emphasised through
the scene where Offred wants to help make bread but explains she cannot: "Even if |
were to ask, even if | were to violate decorum to that extent, Rita would not allow it."
(Atwood, 21) In this scene, Offred makes it clear that individuals are never supposed to
be in spaces that are not distributed for them which is necessary for the use of spaces
in a disciplinary society. Another important aspect of the use of spaces is that they are
temporary for individuals. Offred is aware that "her" room belonged and will belong to
another handmaid, therefore never calling it hers. This is significant as it ensures that
the examination, discussed in the first chapter, is possible. It is the rank of individuals
and always pushing them to be "good" that matters, and so it is this changeable rank
that also defines the changeable distributions of each individual.
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The distribution of spaces which is necessary for disciplinary societies contributes
to the examination, makes it clear where individuals belong and allows for them to
be located at any time as the time is also divided. This ensures that they are turned
into docile bodies as they can be controlled by the disciplinary power through the
disciplinary society.

The Division Of Time

The division of time is also vital as it allows "the control of activity." Through the
division of time, timetables and the prevention of the waste of time, docile bodies
are created. The significance of the "timetable" or allocating certain occupations for
each individual derives from its ability to control the actions of individuals. Through
timetables time is divided, occupations are imposed and processes are repeated. The
prevention of the waste of time is also important, as it ensures the most use out
of these docile bodies. In The Handmaid's Tale, the division of time is clearly seen
through the daily life of Offred and other individuals.

Offred, like every individual in society, has a timetable where the time she will go
shopping, go to the doctor, see Fred and Serena and so on have all been allocated
for her. These are repeated daily, weekly or monthly making sure she is turned into
a docile body whose actions are constantly controlled. This division of time is also
visible at the red centres, training the handmaids to act according to time. Offred's
words "The bell that measures time is ringing. Time here is measured in bells, as once
in nunneries." (Atwood, 18) indicates that the division and prevention of the waste of
time are ensured through a bell. It makes sure that the actions of the individuals are
controlled at all times. It also ensures that the individuals know exactly what they
should be doing at all times.

In The Handmaid's Tale, docile bodies are created through the use of space and
time. The spaces are distributed and the time is divided, allowing the control of the
actions of individuals. The fact that these individuals are turned into docile bodies is
seen through how they are controlled in every aspect. The docility of Offred becomes
clear with the words "l want to keep on living, in any form. | resign my body freely,
to the uses of others. They can do what they like with me. | am abject. | feel, for the
first time, their true power." (Atwood, 298) Offred, who claims to resign her body,
has been turned into a docile body, just like every other individual in this disciplinary
society.

3. Resistance

In the first and second chapters, how disciplines created the disciplinary society
in the novel were discussed. At first, the disciplinary power leads to the belief that
it is almost impossible for any action against it. It does not allow even the slightest
thought that might harm the system which has been established for the continua-
tion of the disciplinary society. Yet, it is soon visible in the novel that different forms
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and scales of resistance exist. Foucault explains that power is co-extensive with re-
sistance through the words "Where there is power, there is resistance" (Foucault,
The History of Sexuality, 95) Ironically, the power that creates docile bodies to keep
them under control and watches, normalises and examines constantly to prevent
any kind of unacceptable activity or thought, is also what directly leads to resistance.

Throughout The Handmaid's Tale, the very end of the novel and Offred joining the
resistance that already exists in society is foreshadowed several times. Offred makes
it clear that she believes in the resistance using the words: "Someone must be out
there, taking care of things. | believe in the resistance as | believe there can be no
light without shadow; or rather, no shadow unless there is also light." (Atwood, 115)
The fact that Offred will personally be involved is seen from her desire to steal some-
thing. The first time Offred brings this up with the words "l would like to steal some-
thing from this room" (Atwood, 90) the risks and punishment cause her to decide
that it is too risky. However, the next time she feels the same desire she walks into
the living room to commit such crime, stealing a daffodil. Although the power and
punishment are very effective to prevent resistance, it also pushes individuals to the
resistance that is seen at the end.

Itis not only through Offred that this resistance is visible. Though it is subtle, the re-
sistance in society is also seen through other characters. When Ofglen first tells Offred
"It's a beautiful May day" (Atwood, 53) neither Offred nor the reader is aware that it is
a sign of resistance. It is only much later in the novel when Ofglen explains that it is a
password and that she tried it on Offred too, that it is learnt "Mayday" is a phrase that
is used as a sign of resistance. This makes it clear that it is not just Offred that resists in
this disciplinary society and that there are many other individuals as well.

Ultimately, just as it is explained in Foucault's theories, in The Handmaid's Tale
the very instruments and applications that create the disciplinary society also lead
to the resistance in some cases. Unlike the rest of society, Offred and many others
chose to resist. Offred, who had explained the power and the resistance through
the metaphors of light and shadow ends the novel with the words: "And so | step
up, into the darkness within; or else the light." (Atwood, 307) She knows both the
disciplinary power and the resistance exists, and she believes resisting and stepping
up into the light is worth possibly having to step up into the darkness.

Conclusion

In The Handmaid's Tale, hierarchical observation, normalisation of judgement, ex-
amination, and the use of space and time all ensure the formation and continuation
of the disciplinary society. To summarise, hierarchical observation controls individ-
uals solely by observing, the normalisation of judgement creates self imprisoned
individuals through training and punishment, the examination constantly pushes
individuals to fit into "good", the use of space ensures individuals can be located at
all times and the use of time controls activity. All of these techniques of disciplinary
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power together form a disciplinary society. Although many forms of resistance and
questioning are prevented, these methods are not always entirely successful as the
resistance can be seen in many cases as well.

Throughout this essay, the theoretical insights of Michel Foucault have been used
to discuss how the disciplinary society in The Handmaid's Tale has been created. It
was seen that these theoretical insights of Foucault allow and help us to better un-
derstand and make sense of the applications and daily lives of the society in The
Handmaid's Tale.
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Mehmet Fatih Izgi

2. Duinya Savasi Yillan Degisen Gii¢c Dengelerine
Gore Tiirkiye Cumhuriyeti Devleti'nin Soylevinde ve
Politikalannda Milliyetci Egilimlerdeki Degisimler

Giris

ikinci Diinya Savasi yillarinda degisen giic dengelerine paralel bir sekilde Tiirkiye si-
yasal hayati, konjonktiri ve resmi devlet politikalari degisim gostermistir. Savas yilla-
rinda yasanan i¢ ve dis gelismeleri kapsayacak biitlinliikli bir inceleme sonucu, Tirkiye
Cumbhuriyeti'nin kurulmasindan beri siiregelen Atatiirk milliyetciliginden savas yillarin-
da gli¢ dengelerinde olan dalgalanmalari takip edecek sekilde radikal sag milliyetcilige
yonelindigi ve savasin sonuna dogru radikal milliyetciligin glic kaybetmesiyle Atatirk
milliyetciligine doniildiigi gorilir. Bu dogrultuda Tirkiye genelindeki ve TBMM iceri-
sindeki siyasi sylemlerde ve resmi devlet politikalarinda degisimler gézlemlenmistir.
Bu degisimlerin yorumunda ve incelenmesinde radikal-sag ideolojinin hakim oldugu
devletlerin Turrkiye Cumhuriyeti'ne etkileri ve Tirkiye Cumhuriyeti ile iliskileri, bunun-
la birlikte Tiirkiye Cumhuriyeti devletinin ig ve dis siyasetteki hamlelerinde ideolojinin
etkileri mihenktaslar olacaktir. Arastirmaya bir temel saglamasi amaciyla yapilan in-
celemelerde Niyazi Berkes'in' i¢ tiir milliyetcilik tanimi ve bu tanimin agiklanmasinda
Tanil Bora'nin? bes milliyetcilik teorisi esas alinarak donemsel siyasal yonelimlerinin
kaynaklari ve nedenleri milliyetcilik baglami cercevesinde tartisilacaktir.

1. Turkiye'de Ses Getiren Milliyetcilik Cesitleri

Milliyetcilik akimi Osmanli'nin son dénemlerinde aydin kitle arasinda yayiim gostermis,
Turkiye'de ilk defa Ziya Gokalp tarafindan sistemlestirilmistir. Bu noktadan sonra Tirk mil-
liyetciligi degisimler gostererek farkli ekollere bolinmustiir. Niyazi Berkes bu ekolleri kay-
naklari ve amaglarn bakimindan (i¢ grupta degerlendirir: Ziya Gokalp milliyetciligi, Atattirk
milliyetciligi ve Pantiirkizmdir (radikal-sag milliyetcilik). Bu makalede bu ekollerin farklari
Uzerinde durularak etkin olduklarn donemlerde gelistirdikleri sosyo-politik yonelimler Tanil
Bora'nin bes milliyetcilik teorisi de g6z 6niine alinarak degerlendirilecektir.

Tanil Bora milliyetcilik kavraminin Turkiye'deki yansimalarini bes tiir altinda deger-
lendirir: Bunlardan, kurtarici Atatlrk mitine dayali bir ulus-devlet kurma distince-
siyle temellenen resmi milliyetcilik Atatiirk milliyetciliginin temelini olustururken
"ulus" kavraminin laikligin, kalkinmanin, bagimsizligin ve anti emperyalizmin bir

'ilksen Selime Dingtiirk, Varlik Vergisi Yillarinda Tiirkiye Basininda Irk¢i ve Milliyetci Séylemler, (Yayinlanmamis Dok-
tora Tezi), Ankara Universitesi Sosyal Bilimler Enstitiisti, Ankara, 2004, s.2.
2Dingtrk, ss.27-28
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Oznesi olarak yorumlayan sol milliyetcilik ve ulusun insasinda yerli burjuvazinin ve
kapitalizmin gerekliligini savunan liberal milliyetcilik Atatirk milliyetciligini degisen
konjonkture gore kendini uyarlamasinin trinleridir. Radikal milliyetciligin temelinde
yatan etnisist milliyetcilik, TarklGgu kiltirel etnisite temelinde yorumlayan ve Tirk-
culik-Turancilik akiminda can bulan tirdir. Ziya Gokalpin énciliglni yaptigr mu-
hafazakar milliyetcilik ise dine milliyeti olusturan unsurlar arasinda asli veya "esitler
arasinda birinci" statusu vererek milliyetgiligi gelenegin yeniden insasi olarak goren
milliyetgilik tlridir.? Bu milliyetcilik tirlerinin ekollerdeki yansimalari ve etkileri ilgi-
li basliklarda tartisilacaktir.

1.1. Ziya Gokalp Milliyetgiligi

Avrupa'ya cografi yakinligi ve Avrupa-Osmanli ticari iligkilerinin kayda deger bir kismini
barindirdig icin Selanik'te Avrupa menseili fikirlerin ve akimlarinin yayilmasi i¢in uygun
ortam olusmustur. Bu ortamda Ziya Gokalp, "Tiirklesmek, islamlasmak, Muasirlasmak”
sloganiyla sistemlestirdigi, Durkheim felsefesi temelli Fransiz tipi bir milliyetcilik tiiri ge-
listirmistir. Ziya Gokalp'e gore Turkguliik Tirklerin kendi kiltirlerini koruyarak Bati me-
deniyetine girmeleri yolunda bir aractir. Muhafazakar milliyetcilik 6zellikleri gosteren bu
sistemde "Toplumun muasirlastirilmasinda din yol gosterici unsurdur." anlayisi vardir.*
Bu baglamda, Jacques Bainville'nin "Fransiz halki bir karisimdir. Bu bir irk olmaktan ¢ok
daha iyidir. Fransiz halki bir millettir."® s6zii Fransiz milliyetciliginin, dolayisiyla Ziya G6-
kalp milliyetciliginin, diger tlrlerden temel farkini ortaya koyar; bu model millet kavra-
mini etnisite temelinden uzaklastirarak bir ortak uzlasi diistincesinde degerlendirir.®

1.2. Atatiirk Milliyetciligi

Atatuirk ve siyasal gevresinin yonettigi politikalar ve sonucunda olusan Atattirk milli-
yetciliginin tahlilinde Cumhuriyeti kurma yolundaki gereksinimler ve zamanin 6zellikleri
g6z onlinde bulundurulmali, Atatiirk'in ve siyasal ¢evresinin yonelimlerinin pragmatik
oldugu unutulmamalidir. islamciligin yiiriimeyecegini daha harp okulu yillarinda Arap ve
Arnavut 6grencilerle yasadiklar tartismalardan; Turanciigin yiriimeyecegini Enver Pa-
sa'nin yenilgi dolu siyasetinden 6grenen’ ekip Anadolu Tirkgiligiine yénelmis, sdylem
olarak Milli Miicadele dénemlerinde Tiirkcii-islamci tondan SSCB'den yardim istendigi
donemde yapilan sosyalizm 6vgllerine ve son donemlerinde yerli burjuvaziyi olustur-
maya calisan liberal-kapitalist soylemlere evrilmistir.2 Bu yonleriyle ana damarini resmi
milliyetciligin olusturdugu Atatulrk milliyetciligi hem sol hem liberal milliyetcilik 6zellik-
lerini tasir. Bunun da sonucu olarak milleti "ortak kiiltir, ortak degerler, ortak cikarlar"
toplulugu olarak tanimlayan Atatiirk milliyetciligi sinirlarini tilkesinin sinirlariyla gizer.”

3Dingtlrk, ss.27-28.

4 Oguzhan Bilgin, Tiirk Milliyetciligi ve Kemalizm Meselesi: Hegemonya, Asimilasyon, Miicadele, (Yayinlanmamis
Doktora Tezi), Ankara Haci Bayram Veli Universitesi, Ankara, 2018, 5.336.

s Stefan Breuer, Milliyetcilikler ve Fasizmler, Fransa, italya ve Almanya Ornekleri, cev. Gigdem Canan Dikmen, 2.
baski, iletisim Yayinlari, istanbul, 2017, 5.89.

¢ Dingtiirk, s.30.

’ Taha Akyol, Ama Hangi Atattirk, 3. Baski, Dogan Egmont Yayincilik ve Yapimailik Tic. A.S., istanbul, 2008, s.541.

¢ Bilgin, s.336.

?Dingturk, ss.40-42.
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1.3. Radikal-Sag Milliyetcilik

Soylevinin merkezinde etnisiteyi barindiran radikal-sag milliyetcilik ana damarini Tiir-
kiye'de Turancilik'ta (Pantirkizm) bulmustur. Diger milliyetcilik tirlerinden farkli olarak
radikal-sag milliyetgiligi "irk Ustinligu" esasina dayanir ve etnik kokenleri kutsar. Ni-
hal Atsiz'in "Biz Avrupali falan degiliz. Buz gibi Asyaliyiz ve hepsinden Ustiin olarak da
Tlrk'liz."™ s6zleri bu durumun en acik ifadelerindendir. Bir diger temel fark ise bu ideo-
lojinin sinir kabul etmeden diinya genelinde aktivite gostermeyi tercih etmesidir. Nihal
Atsiz'in "... dis Turklerle ilgilenmek emperyalizm ise de, mukaddes bir emperyalizmdir.""
s6zu Turanciligin bu 6zelligine vurgu yapar. Il. Dlinya Savasinda Turkiye haricinde de 6r-
nekleri olan ve dis kaynaklar tarafindan desteklenmis tek milliyetcilik tiirl budur.

2-Savas Yillarinda Takip Edilen Milliyetgi Politikalar ve Tiirkiye'nin
Milliyetgilige Yonelik Tutumu

2.1.1939-1942 tarihleri arasi ikinci Refik Saydam Hiikumeti

Il. Diinya Savasi basladiginda Tirkiye Cumhuriyeti'nin temel hedefi (ilkeye yone-
lik her tirli askeri miidahaleden kaginmak olmustur.”? Bu sebeple taraflar arasinda
denge politikasi ylriterek savasdisi statlistiini korumaya calismistir. Bu donemin
politikalarinda milliyetci egilimlerin tetkik edilebilmesi icin savasin baslangicindan
itibaren dis iliskilerdeki dalgalanmalar gézlemlenmeli, devletin disislerinde edindigi
sonuglarin igislerindeki yansimalari incelenmelidir.

2.1.1. Savasin Baslamasi ve Tiirk-Mihver iliskileri

Savastan onceki yillarda Tiirkiye, italya'nin Akdeniz'de hak iddia etmesinden dolayi
Muittefik bloguna yakin olmustur. 1939 yilinda Molotof-Ribbentrop paktinin duyurulmasi
ise Turkiye'yi kuzeyden SSCB batidan Alman tehdidine sokmustur. Bu durumun olustur-
dugu panik ortamiyla da beraber Tiirkiye Miittefik bloguna kaymis ve Tiirk-ingiliz-Fransiz
Ugld ittifaki duyurulmustur.® Bu durum Tiirkiye'nin en biiy(k ticari ortagi olan Almanya
ile siyasi iliskilerin bozulmasina ve bunun sonucunda da Tiirkiye ekonomisinin ciddi se-
kilde etkilenmesine neden olmustur. Ekonomik bagimlligini Mittefik blogu tlkeleriyle
kapatma girisimlerinin sonugsuz kalmasi™ ve Fransa'nin kisa siirede diismesi Tiirk diplo-
matlari Almanya'yla anlasma yoluna yoneltmistir.”

2.1.2-Savasin Baslamasi ile Tiirk-Miittefik iliskilerindeki Gelismeler

Tirkiye Cumhuriyeti devleti ideolojik agidan fasizmmden uzak durmayi tercih etmistir.
Recep Peker'in italya gezisinin ardindan CHP'yi fasist bir diizenle yeniden yapilandirma

1 Bilgin, s.337.

"Bilgin, s.339.

2Miicahit Ozcelik, "ikinci Diinya Savasinda Tiirk Dis Politikasi", Gazi Universitesi Sosyal Bilimler Enstitiisii, Sosyal
Bilimler Enstitiisii Dergisi, Sayi: 29, Ankara, 2010, s.254.

' Hakan Bas, Varlik Vergisinin Tiirk Siyasi Yasamina Yansimalari (1942-1957), (Yayinlanmamis Doktora Tezi), T.C. Koca-
eli Universitesi Sosyal Bilimler Enstitiisii, Kocaeli, 2006, s.5.

" Bas, s.6.

5 Ozcelik, 5.258.
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tasarisinin onay icin Atatiirk'e gitmesinin ardindan Atatiirk'iin "ismet Pasa herhalde bu
sagmaliklari okumadan imzalamis olacak!" yorumu bu durumun kanitidir.™® Bu ideolojik
uyumsuzluktan dolayr Mihver devletlere halihazirda temkinli yaklasan Tirkiye Mihver
devletlerin yayilmaci politikalar sergilemesi tizerine korunma amacli Miittefik devletlere
yakinlasmistir. Bunun sonucunda 12 Mayis 1939'da Tiirk-ingiliz Ortak Deklarasyonu yayin-
lanmis, sonrasinda Fransa da dahil edilerek Tiirk-ingiliz-Fransiz ticlii ittifaki kurulmustur.
Bu gelismelerin yaninda Almanya'nin ve SSCB'nin saldirmazlik pakti imzalamasi Tarki-
ye'yi tehdit altinda birakmis, SSCB ile dostluk kurabilmek icin ingilizlerle ve Fransizlarla
imzalanacak olan anlasmayi SSCB'ye acarak onayini almak istemis ama bu girisiminde
basarisiz olmustur.” Anlasmayi imzalayan Tiirkiye anlasmaya "Tiirkiye'yi SSCB ile savasa
sokacak herhangi bir ytikiimlUliikten muaf oldugu" maddesini koydurmustur.

Savas basladiktan sonra italya'nin da savasa katilmasiyla Miittefikler Tiirkiye'ye savas
cagrisinda bulunmus fakat Fransa'nin ¢ok kisa bir stirede diismesi Tiirkiye'yi savasdisi sta-
tlslint korumaya itmistir. Bunun sonucunda Tiirkiye hem Miittefikler hem Mihver dev-
letler hem de SSCB arasinda bir denge politikasi izlemistir.

2.1.3.1941 Alman-Sovyet Savasi ile Tiirkiye'deki Milliyetci Soylemin Giiclenmesi

1941 yiina gelindiginde savasi Mihverlerin mi Mittefiklerin mi kazanacag) belli degildi.
Tirkiye'nin Balkan sinirnda Almanlar, Kafkaslarda SSCB ve giineyinde ingilizlerin askeri
varliginin baskisi altindaydi. Bu dénemde Almanlarin bogazlari kullanmasini engellemek
isteyen SSCB ve ingiltere Tiirkiye'ye Montré Bogazlar Sézlesmesine ve Tiirkiye'nin toprak
biitiinliigline sayg! gdsterecegini temin eden bir nota géndermistir.® SSCB ve ingiliz bas-
kisinin hafiflemesiyle Tlirkiye Alman tehdidinden korunmak ve Almanyaile anlasabilmek
adina Mihver bloguna egilimli géziikme ¢abasina girmistir. Bunun icin Mittefiklerin bii-
tlin baskilarina ragmen 1941 haziraninda Alman-Tirk Saldirmazlik Anlasmasi imzalan-
mis, ekimindeyse Almanya'ya 90.000 tonluk krom satisi gerceklesmistir.”

Devletin disislerindeki bu tutumu ic politikalarina da yansimistir. Cumhuriyetin ku-
rulusundan beri devletten dislanan radikal milliyetcilerin propagandalarina géz yu-
mulmus,?® Kopuz ve Bozkurt gibi bircok Pantiirkist derginin yayimina baslanmis, Or-
hun gibi 6nceki tarihlerde kapatilmis dergilerin basimina devam edilmistir.?’ Bununla
beraber Hitler'e Fiihrer, Mussolini'ye Duce denmesi gibi indnii'ye Milli Sef denmeye
baslanmistir.2? Milliyetciligin basinda ses bulmasina ragmen sansiirler devam etmis,
SSCB'ye veya Miittefiklere yonelik saldirgan tavir sergileyen dergiler kapatilmis fakat
giderek genisleyen bu milliyetci kitlenin tepkisinden kaginmak ve anti-milliyetci go-
zikmemek icin yeniden agilmalarina izin verilmistir. Bunun bir 6rnegi 1939, 1940 ve
1941 yillarinda kapatilan ve her defasinda tekrar agilan Bozkurt dergisi gosterilebilir.?

' Dingtiirk, s.48.
7 Ozcelik, s5.256-257.
8 Ozgelik, 5.259.
© Ozcelik, s.259.
2 Dingtirk, s.67.
2 Dingturk, s.73.
2Dingtlirk, s.49.
2 Dingtlrk, s.74.
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Bu gelismeler Tirkiye Cumhuriyeti'nin politikalarinda Mihver devletlerin glic denge-
sinde Uste ¢ikmasi Gzerine Atatiirk milliyetciliginden radikal milliyetcilige kaydigini
gostermektedir. Buna karsin bu degisim devlet séylevine henliz yansimamistir.

2.2.1942-1943 Tarihleri Arasi Saracoglu Hiikumeti

1942'ye gelindiginde Almanlarin Dogu Cephesinde biiyiik basarilar elde ediyordu.
Bulgaristan ve Yunanistan'daki Alman variiginin yanisira Akdeniz'deki ingiliz baskinli-
gina ragmen Yunan adalarinin kolaylikla isgal edilmesi Mihver gticlerinin Tiirkiye'ye yo-
nelik tehdit olusturmasiyla sonuglaniyordu. Bu ortamda Almanlarla anlasmak en Ust
derece 6neme sahipti. Bu sebeple Refik Saydam'in 1942'deki ani 6limiiniin ardindan
Alman yanlisi géztken disisleri bakani Sukrii Saragoglu hilkumetin basina ge¢mistir.

2.2.1. Hilkkumette Milliyetci Soylevin Kuvvetlenmesi

Ziya Ortag, CHP'nin alti okundan biri olan milliyetciligin mecliste ilk defa Stkri Sa-
racoglu'yla ses buldugunu ifade eder.?* Siikrii Saracoglu 1942'de mecliste yaptig ilk ko-
nusmasinda "Tirk bitgesi, Trk iscisi, Tlrk tliccarlan" gibi Turkliige ve Turkgulige atiflar
yapmistir.?® Bunun ardindan Saragoglu'nun "Biz Tlrkdz, Tirkgliyliz ve daima da oyle ka-
lacagiz. Bizim icin Tirkguilik bir kan meselesi oldugu kadar ve laakal o kadar bir vicdan
ve kiiltlir meselesidir. Biz azalan, azaltan Turkcl degil, cogalan ve ¢ogaltan Tirkgliyliz, ve
her vakit bu istikamette calisacagiz!" sdzlerine yonelik Yusuf Ziya Ortac'in ve Orhan Seyfi
Orhon'un yorumlari dnceleri kendilerine mesafeli duran iktidarin Saracoglu hiikkumetiyle
Pantirkistlerce kendilerine yakin oldugunun disiiniildGgiini gosterir.? Lakin bu donem-
de de resmi soylev Atatiirk milliyetciligi cercevesinde kalmis, "cogaltan tiirk¢i" ifadesiyle
milletin etnisiteden ziyade ortakliklar Gizere oldugu sdylenmis, eskisinden farkli olarak
milliyetgilik vurgusu daha belirgin kiinmakla yetinilmistir.

Resmi alanda radikallesmeden uzak durulmasina ragmen Saracoglu radikal milli-
yetci ve hatta saldirgan sdylemlerde bulunmustur. Bu soylev ikiligi Saragoglu ve Al-
man buylkelcisi arasinda 1942'de gecen bir konusmada belli olmustur, Tiirkiye'yi sa-
vasa davet eden elciye Saracoglu "Bir Tiirk olarak Rusya'nin yikilmasini hararetle arzu
ettigini ve boyle bir firsatin bin yilda bir defa ortaya cikabilecegini, fakat bir basvekil
olarak Tiirkiye'nin mutlaka bir tarafsizlik takip etmesinin zaruri olduguna inandigini"
belirtmistir.” Almanlar 1942 yilinin sonlarina dogru Rusya'nin iclerine ilerledikge radikal
ve saldirgan soylev devlet kademelerinde de Atatiirk milliyetciliginin 6nline gegmeye
baslamistir. Faik Ahmet Barutcu'nun anilarinda da Saragoglu'nun Varlik Vergisi'ni irkg
tavirlar lizerine insa ettigini gosteren "...piyasaya egemen olan yabancilar ortadan kal-
dinllarak Tirk piyasasi Tiirklerin eline verilecektir." s6zlere yer vermistir.2Bunun ardin-
dan baska bir konusmasinda Yahudi dismani bir tutum sergilemistir: "Yahudinin tahrik
ettigi antipati acik nefret halini alir. Bdylece ev sahibi ile misafir arasinda bir ugcurum

2 Dingtrk, s.84.
= Tiirkiye Biyiik Millet Meclisi, TBMM Zabit Ceridesi ictima 4, Tiirkiye Biiyiik Millet Meclisi, Ankara, 1942, ss.14- 25.
% Dingtlrk, s.86.
7 Dingturk, s.54.
2 Dingtrk, s.123.
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acilmis olur."? Saragoglu'nun bu konusmasindaki "ev sahibi" ve "misafir" ibareleri mil-
leti olusturan temel dayanak olarak etnisitenin gosterildigini, vatanin "sahibi" olarak
ulustan ziyade Tirklerin goruldiglni gosterir. Yani bu donemde Atatiirk milliyetciligi
terkedilmis, radikal milliyetcilik esaslari benimsenmistir.

2.2.2. Milliyetci Resmi Politikalar

Kizil Ordu'nun Almanlari durduramamasi, Balkanlarda ve Akdeniz'de Mihverlerin
giderek artan askeri varligi ve Tiirkiye icerisinde giderek artan Alman yanlisi ve Alman
paralelinde gelisen radikal milliyetgi akim Tirkiye'yi Almanlarla yakin iliskiler stirdiir-
meye zorluyordu. Bu hedefle 1942 yilinda disisleri bakanligina Alman yanlisi Numan
Menemencioglu getirilmis ve Almanlarla yakin diyalog devam ettirilmistir.

Disislerindeki bu calismalar icislerine de yansimis, Almanya'nin destegiyle gelisen ra-
dikal milliyetci akimlara yonelik calismalar yapilmistir. Bu hususun yukarida bahsedilen
soylev kisminin yani sira resmi politikalarda da milliyetcilesme gorilmistlr. Bunun en
belirgin 6rnegi Varlik Vergisi uygulamasidir. Yukarida bahsedildigi gibi irk¢i temeller (ize-
rine kurulan Varlik Vergisinin uygulanmasinda halk dort gruba bolinmus, bu gruplardan
gayrimuslimler verginin asil hedefi olmustur. Bu gruplandirmada en acik sekilde goriilen
oOzellik Turklerin ve "otekilerin" ayirilmaya calisilmasidir. Verginin uygulanisindaki bu ay-
rimciligin ardindan vergiyi 6deyemeyen gayrimuslimler calisma kamplarina gonderilmis-
tir.3° Pratikte hedef alinan kesimin gayrimuslimler olmasi Varlik Vergisi'nin irkgi, calisma
kampinin ise yabanci diismani politikalar olarak goriilmesine sebep olmustur.

Tablo 1: Varlik Vergisi Tahsil Oranlari

Gruplar Tahakkuk Toplam Tahsilat Toplam | Gruplan
tahakkuka tahsilata | nverg
oram oram ddeme
oram
Gayrimiislim | 223000000 | %52 166.000.000 [ % 53 %74
Miisliiman 122.000.000 | %29 115300000 | %365 | %94
Yabana 79.500000 | %19 33000000 | %105 | %41
Toplam™ | 424500000 %100 | 314.500.000] %100

Emel Giilcan,"18 Maddede Varlik Vergisi: Varliklar Varligimiza Armagan Oldu",
ListeList, 30.12.2014, https://listelist.com/varlik-vergisi/(31.03.2020)

2.3. Stalingrad Muharebesi Sonrasi Degisimler

Stalingrad Muharebesinden sonra Almanlarin ¢ekilmeye baslamasiyla gli¢ denge-
leri Muttefikler lehine degismis, dis politika ve i¢ politikadaki yansimalari bu duruma
uyum saglamistir.

2.3.1. Almanya'nin Gii¢ Kaybetmesiyle Yeniden Sekillenen Siyasi Soylemler

Gug dengelerinin degismesiyle birlikte Turkiye'deki siyasi sdylem degisime ugramistir.
Hikumetin radikal milliyetci tonu kisilmis, ismet indnii sahneye cikarak Turancilari yeren
konusmalar yapmistir. Ozellikle 1944 yilinin mayisinda "Turancilar, Tiirk milletini biitiin
komsulariyla onulmaz bir surette derhal diisman yapmak icin birebir tilsim bulmuslardir.
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Bu kadar bilingsiz ve vicdansiz bozguncularin yalan dolanlarina Tiirk milletinin mukadde-
ratini kaptirmamak icin elbette Cumhuriyetin bitin tedbirlerini kullanacagiz."*' sozleriyle
Tirkg(iliik-Turancilik davalarini haber vermis, davalarin ardindan bir gazetede inénii'niin
Pantrkistlere saldiran bir demeciyle "Sivastopol diistiyor." haberi birlikte yayinlanmistir.

Bu gelismeler gosterir ki glic dengesinin Mihver lehine oldugu donemde Pantiirkist-
lere g6z yuman hikumet glic dengelerinin degismesiyle bu kesimlere baski kurmaya
baslamis, radikal milliyetgilik geriletilmistir.

Resim 1: 09.05.1944 Tarihli Cumhuriyet Gazetesi On Sayfasi

W Wil
 Irkci ve Turanci

nrkryede “birlik pe barisi tehdidlf
p‘decek hichir tahrik muunffnk olamaz|

mﬁﬂﬁMMRM|mu&MMmmm
ikt l-wmdimw dﬁ-ulﬁrili {ﬂlrlliui ,,
E:k in Imnﬂi&hn kel bafiuinamaz]

B | 5 1 un. makalesi |

Cumbhuriyet Arsivi, https://www.cumhuriyetarsivi.com/monitor/index.xhtml (01.04. 2020)
2.3.2. Resmi Politikalarda Degisimler

Almanyalarin gii¢ kaybetmesine ragmen 1944 yilina kadar Almanya Balkanlardaki ve
Girit gibi Akdeniz adalarindaki askeri varligiyla halen Tirkiye'ye bir tehdit konumundaydi.
Bu sebeple Tiirkiye Miittefiklerin cagrilarina karsin savasdisi statlistini stirdlirmas fakat
Mihverlere yakin géziikme ¢abasini da tersine cevirmistir. Soylev degisiminin yani sira bu
etki resmf politikalarda da goriiliir. Bu yondeki ilk politika 1943'te Varlik Vergisi bor¢larinin
silinmesi, 1944'te de tamamen kaldirilmasidir.3? Bunun ardindan Alman yanlisi géziiken
disisleri bakani Numan Menemencioglu hilkumetle ayr diistiigli gerekgesiyle istifa etti-
rilmis,** Niyazi Berces'in sozleriyle Tlrkiye'yi Bati ve SSCB gozlinde radikal milliyetcilik-
ten arindirmak icin 1944-1945 yillar arasinda Turkgilik-Turancilik davalart yapilmistir.3*
ilerleyen zamanda Almanlarin daha da gerileyerek Tiirkiye'ye bir tehdit olusturmaktan
¢tkmasinin ardindan Turkiye 1945 yilinda Almanya'ya ve Japonya'ya savas agmistir.

31 Bilgin, s.340.
32 Gilcan

3 Ozcelik, 5.265.
#Bilgim, s.341.
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Sonu¢

II. Dlinya Savas! bir ideolojiler savasi halini almistir. Bu catisma ortaminda (g blok ara-
sinda tehdit altinda kalan Tiirkiye savasdisi kalma politikasi izlemistir. Bu politika geregi
degisen glic dengelerine paralel sekilde diger devletlerle yakinlasmistir. Bu yakinlasmalar
dis politika meseleleri gibi gozlikse de i¢ politikadaki tutum da bir arag olarak kullanilmis-
tir. Bu tabanda, Almanlarin yukselisini takiben Turkiye Cumhuriyeti devletinin siyasi tavri
ve soylevi radikal milliyetcilige evrilmis, Almanlarin gii¢ kaybetmesiyle bu tutumdan hiz-
lica geri adim atilarak tersi bir yol izlenmistir.
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TITC Internal Assessment - Kelime Sayisi:

Muhammet Ali Orug
Tiirkiye'de iktisadi Liberalizme Gegiste
Demokrat Parti Ornegi (1950-1954)

1. Giris

Tirkiye'de Liberalizm olgusu ve iktisat ve siyaset sahasindaki yansimalari Tiirk ka-
muoyu nezdinde tartisilagelen glindem maddelerinden birisidir. Keza Tiirkiye'de ge-
nel itibariyle liberal ekonomi modeline 6zgli dinamikler, Bati Avrupa Liberalizmi'nde
on gorilenin aksine piyasa kosullari ve ekonomik kurallara gore degil, devlet meka-
nizmasinin aldigi siyasi kararlar ile yapilandirilmistir. Osmanli'dan miras kalan ge-
leneksel iktisat anlayisindan kaynakli olarak Bati'daki gibi ekonomiyi kalkindiracak
liberal bir girisimci sinifin dogmamis olmasi bunda etkili olan nedenlerden birisidir.
Nitekim Turkiye'de, yirlrlige konulan yasal diizenlemelerle tliccar ve sermayedar
ziimreler devlet eliyle tesvik edilerek ve desteklenerek burjuva sinifi olusturulmus-
tur. Bu yuizden siyasi istikrarsizlik ortami ekonomi Gizerinde dogrudan etkili olmus ve
halk kitleleri nezdinde 6nceden karsiligl olmayan enflasyonist bunalimlar ve ithalat
furyalari ile sonuglanmistir.

Tez konusu, 1950-54 arasindaki Demokrat Parti iktidarlarinin Tiirkiye'de ekonomik
liberallesmeye yonelik izledigi politikalar ve Tiirkiye ekonomisindeki izdiigiimleri ola-
rak belirlenmistir. 1954'den sonra meydana gelen ekonomik darbogazlarin dogurdu-
gu gorece devletgi tedbirler ve 6-7 Eyliil Olaylar vb. hadiselerle percinlenen kaotik
siyasi atmosfer vb. etkenlerden 6tiirli 1954-1960 arasi donem tez kapsamina dahil
edilmemistir. DP'nin 1950-54 arasi iktisadi politikalari; disa bagimullik ile paralel ¢iz-
gide ilerleyen, yer yer miidahaleci egilimler de tasiyan liberal bir ekonomik kalkinma
donemi olarak ele alinmistir.

2. Erken Cumhuriyet Donemi Ekonomi Politikalar

Cumbhuriyetin ilan edildigi donemde 6ncelikli olarak iktisadi bagimsizlik hedeflen-
mis ve bu kapsamda Osmanli'da el tezgahlarina dayali proto-endustriyel tretimin
ic pazarlardaki rekabet gliclini azaltan kapitiilasyonlar Lozan'da kaldirilmistir. Son
olarak, 1929'da giimriik tarifelerini belirleme hakkinin Tiirkiye'ye kapitiilasyonlarin
kaldirilmasi kapsaminda iade edilmesiyle iktisadi bagimsizlik yolunda 6nemli bir
adim atilarak rekabet piyasasi ilkesine dayali elverisli bir ortam hazirlanmistir. Nite-
kim Tiirkiye, 1923'deki izmir iktisat Kongresi ile kalkinmaci, yerli ve yabanci sermayeyi
Ozendirici, uzak pazarlara yonelik Gretim yapanlari tesvik edici liberal bir ekonomik
program benimsemistir. 1924'de is Bankasi, yerli ve yabanci sermayedarlari krediler-
le yatirima tesvik etmek amaciyla kurulmustur. Ardindan, 1925'de Sanayi ve Maadin
Bankasi kurularak endiistriyel yatirimlari finanse edici krediler saglamak amacglan-
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mistir ve 1927'de Tesvik-i Sanayi Kanunu ile sanayi kollarina yonelik yerli ve yabanci
sermayeyi cezbedici yasal diizenlemeler yapilmistir. Ek olarak, Asar Vergisi kaldirila-
rak ciftciler arti sermaye ile i¢ ve uluslararasi pazarlara yonelik tiretime 6zendirilmis-
tir.

1929 Ekonomik Buhrani neticesinde, ekonomiyi canlandirici dis kredi ve hibe kanal-
larinin kapanmasi ve yabanci sermaye likiditesinin gozle goriliir diizeyde azalmasiile
birlikte SSCB modeli 6rnek alinarak Tiirkiye'de devletcilik eksenli politikalar ytrrli-
ge girmistir. Devletciligin etkili oldugu dénemde, ekonomik faaliyetler SSCB'nin mali
ve teknik destek teminati verdigi Birinci Bes Yillik Sanayi Plani dahilinde yuritiile-
rek dis ticaret devletlerarasi antlasmalarda gerceklestirilmis ve ithal ikameci anlayis
kapsaminda devlet yatirimlari ile dokuma, cam, kagit, demir-celik vb. sanayi kolla-
rinda i¢ talep buiylk 6lcilide yerli Giretim ile karsilanabilir hale gelmistir. Bununla bir-
likte ithalat kotalari ve kambiyo denetimivb. araglarla, dis ticaret agigi ve denk bitce
politikasiile bitce acigi kapatilarak TL'nin degeri korunmustur. Diger yandan, 1933'de
Stiimerbank ve 1935'de Etibank vb. finansal kurumlar kurularak maden ve enerji islet-
meleri millilestirilmis ve sanayi kollarina yonelik devlet kaynakli yatirim projelerinin
finanse edilmesi planlanmistir.

I1.Diinya Savasi yillarinda Tiirkiye'de makro ekonomik gostergeler savunma ve silah
endUstrilerine angaje edilerek savas ekonomisi modeli benimsenmistir. Bu cerceve-
de niifusun cogunlugu silah altina alindig icin i¢ tiketim ¢ogalmis ve mal kitligin-
dan dolayi kirsal alanlarda karaborsa ve stokculuk faaliyetleri dizginlenemez hale
gelmistir. Bunun Uzerine, 26 Ocak 1940'da ¢ikarilan Milli Korunma Kanunu ile eko-
nomi ve savunma alanlarinda hiikiimete olaganiisti yetkiler verilmistir. CHP Meclis
Grubu, 12 Kasim 1942'de Varlik Vergisi Kanunu'nu yirirlige koyarak devlet gelirlerini
arttirmayi, talep enflasyonu ve karaborsaci egilimleri minimize etmeyi ve boylelikle
karne uygulamasi ile temel gida maddelerini temin eden kamuoyunu teskin etmeyi
hedeflemistir. Ancak ilerleyen donemde Varlik Vergisi, i¢ ve dis dinamiklerin etkisiy-
le kaldiritmistir. [1.Diinya Savas yillarinda agir vergi salinimlari, mal darbogazlari ve
karaborsacilik ve kdyden kente go¢ vb. sosyo-ekonomik sorunsallar halk kitlelerinin
iktidar partisi olan CHP'den soguyarak cok partili dizgeye gecildiginde DP'ye yonel-
mesi neticesini dogurmustur.

3. Cok Partili Siyasal Hayat ve Demokrat Parti'nin Kurulusu

II.DUnya Savasi sonrasi gelisen politik konjonktir ile Tiirkiye, Stalin 6nderligindeki
SSCB'nin revizyonist politikalarina karsi Bati burjuva demokrasilerinin yaninda saf
tutabilmek icin cogulculuk ilkesini benimseyerek ¢ok partili siyasal hayata ge¢mistir.
Ayrica Il.Dlinya Savasi sonrasi donemde, Ulkeler arasi ekonomik isbirligi ve ticaret 6r-
gltlerle kurumsallasmis ve bu anlamda Tiirkiye'nin de ekonomik diizenlemelere du-
yarliigr artmistir. Nitekim, kiiresel 6lcekte ticaret ve ekonomik iliskileri dlizenlemek,
glimrik tarifeleri ve kredi problemlerini ¢oziimlemek amaciyla Diinya Bankasi ve IMF
kuruldu ve . Bununla birlikte, ABD 6nculigliinde Avrupa'da Komiinizmin SSCB eliyle
yayilmasini 6nlemek ve Avrupa llkelerini kalkindirmak icin Truman Doktrini ve Mars-
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hall Yardimlari cercevesinde krediler verildi. Tirkiye de, 1947 yilindan itibaren Truman
Doktrini ve 1948'den sonra Marshall Yardim Programi kapsaminda ABD'nin ekono-
mik yardim yaptigi lkeler arasinda yer almistir.! Buradan hareketle 1l.Dlinya Savasi
sonrasi siyaset ve ekonomi alanlarinda beliren degisim atmosferi, Tiirkiye'nin 1950
secimleri sonrasi DP iktidarlari 6nciiliiglinde uluslararasi pazarlara eklemlenmesine
ve ekonomik liberallesmeye ortam hazirlamistir.

Gok partili dizgeye gecis, ayni zamanda CHP'deki asker-sivil biirokrat ile egraf ziim-
releri arasindaki ¢catismalarin yeni bir boyut kazandigi déneme rastlamistir. Nitekim
o siralarda hiikiimet, Adnan Menderes, Cavit Oral, Fevzi Litfi Karaosmanoglu vb.
biyiik toprak sahiplerinin muhalif séylemlerine ragmen ve bir nevi toprak reformu
niteliginde olan Ciftciyi Topraklandirma Kanununu yirirlige koymustur.? Ciftgiyi
Topraklandirma Kanunu, CHP'nin iktisadi politikalarina muhalif egilimlerin 6ncelikle
1945 Haziraninda CHP Meclis Grubu'na Adnan Menderes, Celal Bayar, Refik Koraltan
ve Fuat Koprilu tarafindan sunulan ve parti icinde 6zgiir bir tartisma ortami yara-
tilmasi ve anayasaya aykiri kanunlarin ayiklanmasi vb. maddeleri kapsayan Dortlu
Takrir ile somutlasmasina ve 7 Ocak 1946'da DP'nin kurulusu ile siyasi bir harekete
donisimine ivme kazandirmistir.

Liberal parti programiile yoksul halk kitlelerinin, savas zenginlerinin ve basin-yayin
organlarinin destegini temin eden ve Turkiye'deki kitlik ve sefaletin kaynagini "Dev-
letcilik" olarak gosteren DP, CHP'yi erken secime zorlayarak yargi denetimi olmaksi-
zin ve "acik oy gizli tasnif" sistemi ile yapilan 1946 secimleri neticesinde 62 milletve-
kili ile TBMM'ye girmis ve 1950 secimlerinde oylarin %53'Gnu alarak iktidar olmustur.

4. Demokrat Parti Donemi Ekonomi Politikalan

Liberal bir ekonomik anlayisi benimseyen DP iktidarlari, genel itibariyle Avrupa
modelini 6rnek alarak dis kredi ve hibe alimlari ile ekonomide hizli biiylimeyi hedef-
lemistir. DP, hizli biylime idealini muhalefete ragmen ekonomide devlet midahale-
lerini minimize ederek, kamu yatinmlarini arttirarak ve 6zel tesebbiisi gelistirerek
gerceklestirmek istemistir.> Ancak DP'nin iktisat politikalari, piyasalarda yalnizca
Ozel sektor ve serbest piyasa kosullarinin egemenligini degil, devlet mekanizmala-
rinin da destekleyici bir unsur olarak ekonomik alanda varligini ngériiyordu. Bu ba-
kimdan, DP'nin liberal ekonomi anlayisini, karma ekonomi seklinde degerlendirmek
mUmkandr.

Milletlerarasi imar ve Kalkinma Bankasi'nin DP hiikiimeti ile isbirligi icinde hazir-
ladigi ve Tirkiye'nin ekonomik kalkinma baglaminda sanayilesme ve tarimda maki-
nelesme gibi ideallerine iliskin 6nermeler iceren Barker raporu, DP donemi liberal

Tezer Ocal, Tiirkiye Ekonomisi, Savas Yayinevi, Ankara, 2005, s. 44.

2Yasaya karsi ¢cikilmasinin nedeni 6zel ormanlarin ve bliyik toprak sahibi ailelerin bir kisminin arazilerinin kamulasti-
rilmak istenmesinden dolayidir. Bkz. Asim M. Karadmerlioglu. "Bir Tepeden Reform Denemesi: Ciftciyi Topraklandirma
Kanunu'nun Hikayesi", Birikim, Say1 107 (1998), ss. 34-35; Caglar Keyder-Sevket Pamuk. "1945 Ciftgiyi Topraklandirma
Kanunu Uzerine Tezler." Yapit, Sayi. 8 (1984-1985), ss. 52-63.

*Kongar, Emre 1998: 60.
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ekonomi politikalarinin cikis noktasi olmustur.** Bu kapsamda DP iktidarlari, milli
ekonominin temeli olarak nitelendirdikleri tarim faaliyetlerine 5nem vermistir. Nite-
kim, Ziraat Bankasi vb. kamusal finans kuruluslar tarafindan ciftcilere verilen diistik
faizli krediler, siibvansiyonlar ve i¢ piyasalardaki kredi genislemesi sayesinde yapilan
traktor, tohum ve zirai ilaglar vb. iretim girdisi sermaye mallarinin ithalati ile tarim-
sal tretim her yil %3.3 arttirilmistir. Diger yandan Marshall Yardimlari kapsaminda
ABD'den ithal edilen traktorler, tarimda makinelesmeye katki saglamistir.® Nitekim
ayni donemde Turkiye'de makine ve techizat endeksi hizli bir artisla 331'e yiikselirken
tarimda hayvan niceligi endeksi 110'lar seviyesinde seyretmistir. Bu durum, tarimda
sermaye birikiminin hayvansal ¢ekim glicinden mekanik ¢ekim glicline gectiginin
gostergesidir.” Bununla birlikte 1950'de patlak veren Kore Savasi'nin getirdigi enflas-
yonist konjonkttir uluslararasi pazarlarda hammadde fiyatlarini ylikseltmis, pazar-
lari genisletmis ve boylelikle Tirkiye'nin tarimsal mamiil ve hammadde ihracatinda
gozle gorilur bir artis gdzlemlenmistir. Nitekim, 1950-54 arasi yillik %13'Lik bir eko-
nomik biyimenin yasanmasinda tarim politikalari etkili olmustur.? DP hiikiimeti de,
tarimsal irlinlere yonelik destekleme fiyat politikasi uygulayarak tarim ihracatindaki
yukari yénlii pozitif dalgalanmayi korumayr amaclamistir. Ote yandan, ABD'nin tes-
viki ile kirsal alanlardaki bakir tarim havzalari ve batakliklar kurutulup tarima acila-
rak ve kamu arazilerinin dagitimi ile tarimda rekolte arttirilmis ve karayollari yapimi
ile ulasim ag1 modernize edilerek kirsal kesimin uluslararasi pazarlarla entegrasyonu
saglanarak i¢ pazarlar genisletilmistir. Ek olarak, DP doneminde gerceklestirilen alt-
yapiyatinmlariile barajlar, limanlar, kopriler, depolama ve ylikleme tesisleri insa edi-
lerek yabanci sermaye yatirimlari icin elverisli altyapi kosullari olusturulmustur. GS-
MH'den makine, techizat, tesis ve altyapi birimlerine sarf edilen sermayenin %10'dan
%15'ler dlizeyine ylikseltilmesi bunda etkili olmustur.

Diger yandan, DP iktidarlari doneminde sanayilesmeye yonelik 6nemli degisim di-
namiklerine rastlanilmaktadir. Endistriyel alanda ithal ikameci anlayis terk edilerek
sanayi kollari 6zel sermaye yatinmlarina agilmistir ve bu baglamda yerli girisimci
ziimreleri orta ve uzun vadeli yatirim kredileri vererek fabrika ve kiiciik isletme tipi
endustriyel Gretim birimleri kurmaya 6zendirmek amaciyla 1951'de Tirkiye Sinai Kal-
kinma Bankasi buylik ticaret bankalarinca orgitlenerek kurulmustur. Marshall Yar-
dimlari kapsaminda alinan kredi ve hibeler ile MB'deki altin ve doviz rezervlerinin ¢o-
galmasi, enduistride Uretim girdisi ara mallarin ithalatini mimkan kilmistir. Bununla
birlikte, sanayilesmenin yalnizca yerli sermaye ile mimkin olmadigini géren DP

“Kenan Mortan, Gegmisten Gelecege Kalkinma Arayislari, Altin Kitaplar Yayinevi, istanbul, 1987, s. 31; Giirel Tiizlin,
"1950 - 1960 Déneminde Sanayilesme", Makine Mihendisleri Odasi Kongresi, Ankara, 1977, s. 67.

5 Barker Raporu, sanayilesmeyi Dlinya Bankasi hibe ve kredileri ile finanse etmek isteyen Menderes'in ricasi tizerine
hazirlanmustir.

¢ Traktor sayilarindaki artis asagidaki sayilardan gordlebilir. 1924-220, 1930-2000, 1948-1756, 1950-9905, 1956-
43.727 Aksin, Sina, Kisa Tiirkiye Tarihi, Tirk Is Bankasi Kiiltdr Yayinlari, 2007, 5.249.

7ilker Parasiz, Tiirkiye Ekonomisi 1923'den Giiniimiize iktisat ve Istikrar Politikalari, Ezgi Kitabevi Yayinlari, Bursa,
1998, s. 107; Ayrica bkz, Akis, 8 Ocak, 1955, Cilt: 2, .11 - 12; Akis, 29 Ocak 1955, Cilt: 2 s. 103.

8TBMM Zabit Ceridesi, D: 10, c. VIII, s. 251; Cem, Cakmak, "1950'li Segimler ve Demokrat Parti", Tarih ve Toplum, e. IX, S. 53,
(Mayis 1988), s. 26; Serdar Turgut, Demokrat Parti Déneminde Tiirkiye Ekonomisi (Ekonomik Kalkinma Siirecleri Uzerine Bir De-
neme), Ankara, 1991, s.189. Ahmad, Modern Tirkiye'nin Olusumu, (Ceviri: Yavuz Alogan), Ankara, 1995, s. 165.
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hikimeti, 1951'de ¢ikarilan Yabanci Sermaye Yatirimlarini Tesvik Kanunu ile yabanci
sermayenin Turkiye'ye gelmesine yonelik birokratik kisitlamalari kaldirarak yabanci
sermaye yatirimlari ile sanayilesmeye ivme kazandirmayi amaclamistir. DP dénemin-
de ekonomik liberallesmeye ortam hazirlayan bir diger hukuki diizenleme ise 1954'de
yurirlige giren Petrol Kanunu'dur. Petrol Kanunu ile birlikte Tiirkiye petrollerinin ya-
banci sermaye yatirimlari eliyle hizli, kesintisiz ve verimli bir sekilde degerlendirilmesi
hedeflenmistir. CHP, buna karsilik Petrol Kanunu ile kapitiilasyonlarin yeniden veril-
digini, tilke ekonomisinin yabanci sermaye nezdinde bir pazar haline geldigini ve eko-
nomik bagimsizligin tehlikeye girdigini bir antitez olarak 6ne stirmustir. Sonug ola-
rak, DP'nin O0zel sektore 6ncelik veren acilimlari ile 1950-1954 yillari arasinda sanayide
blyime hizi %12 gibi rekor seviyelere ¢cikmis ve sanayi gelirlerinin GSMH'daki payinda
onemli bir artis gozlemlenmistir. Sanayideki biylime 6zellikle dokuma, demir-celik,
insaat malzemeleri, kauguk ve tarim Grinleri isleyen endustri dallarinda gorilmus-
tur. Nitekim, dokuma sanayide %300'luk bir artis gozlemlenerek 1950'de 5.519 olan
dokuma tezgahi, yillar icinde diizenli bicimde artarak 1960'da 15.820'ye yiikselmis-
tir.? Ek olarak, Menderes hiikiimetleri doneminde kamu yatirimlari ile 1950-54 yillari
arasinda kurulan seker ve ¢cimento fabrikalari sayesinde Tiirkiye'deki total seker ve
cimento Uretimi kapasitesi arttirilmistir. Genel anlamda, DP déneminde bir devlet
politikasi olarak 6zellikle hafif enduistri kollarina yonelik yabanci sermaye yatirimla-
rinin 6zendirilmesi, sektor icerisinde yeni istihdam alanlari yaratmistir. Zira, 1950'de
sanayi sektoriinde calisan faal niifus orani %4.1iken 1956'da bu oran %10.9'a yiiksel-
mistir. Buna karsilik, 1950'de tarim ile ugrasan faal niifus %84.1 iken bu oran 1955'de
%76.8'e gerilemistir.

5. Demokrat Parti Donemi Yatinmlar, Biitce ve Dis Ticaret
5.1. Yatinmlar

DP doneminde ekonomik alanda hayata gecirilen liberal diizenlemelerle 6zel ser-
maye menseili yatinmlarin sikligi ve GSMH'dan kamu yatinmlarina ayrilan pay di-
zenli bir bicimde artmistir. Ortalama artis orani %13.5'dir.”® Buna paralel olarak dev-
let giderleri de artmistir ve devlet 1953 yili itibariyle ylksek diizeyde seyreden yatirim
giderlerinden kaynaklanan biitge aciklarini finanse etmek noktasinda agik finansman
politikasi izlemistir."

5.2. Biitce

1950-54 arasi donemde DP genel itibariyle, biitce dagiliminda cari giderleri tasarruf
ve denk buitce politikalari ile minimize ederek ekonomik kalkinmaya 6ncelik vermis-
tir. Nitekim, 1952'de Tiirkiye'nin NATO'ya girisi itibariyle savunma alaninda rahatla-

? Ahmad, Demokrasi...age., s. 134 - 135; 1956 Yilinda Faaliyete Gecen Fabrikalar (Ek- 7); Ayrica bkz. (Ek- 14).

1 Baytal, Yasar Demokrat Parti Dénemi Ekonomi Politikalari (1950-1957) Ankara Universitesi Tiirk inkildp Tarihi Ensti-
tiisti Atatiirk Yolu Dergisi say1 40, Kasim 2007, ss. 545-567.

Her ne kadar, iktidar 1952'deki ithalat furyasina 1954'de son vererek ekonomideki istikrari saglasa da yatirnmlarin
verimli hale donustiirilememesi yliziinden biitce agigl sirmustiir. Bu durum enflasyon sorunsalini beraberinde
getirirken ekonomik kalkinmaile ig tiiketim ve talep hizla artarken lretimde artis ivmesi azalmistir. Giritli, ci.g.e.,
s. 83; Ahmad, The Turkish Experiment in Democracy 1950-1957, ss. 138-139.
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ma donemine girilmistir. Zira savunma giderlerinin bltcedeki payr azalirken, bltce
icerisinde ekonomik kalkinmaya ayrilan pay artmistir. Deflasyonist mali politikalarla
ic kaynaklarin verimsizlesecegini 6ngéren DP hiikiimeti, biitce agiklari noktasinda
genislemeci para politikalarina yonelerek MB'dan piyasalara yonelik para emisyonu-
nu arttirmistir. Nitekim, tedavildeki para miktari 1950 yilinda 900 milyon lira iken,
1951 yiinda 1048 milyon, 1952 yilinda 1146 milyon, 1953'te 1333 milyon, 1954'te 1379
milyon TL'ye ¢cikmistir.® 1950-54 yillari arasinda para arzi artsa da dis krediler, hibeler
ve pozitif Gretim ivmesi ile kisa vadede enflasyon dizginlenmistir.

5.3. Dis Ticaret

1950-54 arasindaki DP 6nciiliiglinde uygulanan liberal politikalar kapsaminda itha-
lat arttirilarak i¢ kaynaklarin verimliliginin maksimize edilmesi hedeflenmistir ve bu
kapsamda 6zellikle ABD destekli endistri dallarinda sanayilesme ¢abalari neticesin-
de etkili olan yedek parca sorunsali vb. etkenler dis kaynaklara bagimliigr arttirmis-
tir. Nitekim 1950'de 22,3 milyon $ olan dis ticaret agig, liberasyonun etkisiyle hizla
yiikselerek 1952'de 193 milyon $'a ulasmistir. Ote yandan DP déneminde dis ticaret ile
ilgili olarak, ihracat 1950'de 263 milyon TL iken 1953'de 396 milyon TL'ye ylkselmistir.
Buna karsilik, ithalat 1950'de 286 milyon iken 1953'de 533 milyon TL'ye ylkselmistir.™
Bununla birlikte Menderes hiikiimetleri dis ticaret hacmini genisletmek icin dis tica-
ret antlasmalarina 6nem vermistir. DP doneminde imzalanan ticari anlasmalar tarim
ve hayvancilik sektorlerine yoneliktir. Bu baglamda DP, Tiirkiye'nin hububat satisini
ongoren anlasmalar imzalamak suretiyle uluslararasi pazarlara agilip tahil ihracatini
artirmayi hedeflemistir. ilave olarak, Federal Almanya ve italya vb. devletlerle sanayi
standardizasyonu kapsaminda teknik destek ve 6deme planlarina iliskin antlagmalar
yapilmistir. DP doneminde, dis ticaret anlasmalarinin ekseriyeti Soguk Savas'in siyasi
dinamiklerinin etkisiyle ABD ve Batili devletlerle imzalanmistir.

6. Sonug

Sonug olarak, Il.Diinya Savasi sonrasi Turkiye'de ekonomik yapida yer almaya bas-
layan yerli girisimci zimrelerde, DP doneminde devlet politikasi haline gelen ekono-
mik liberallesme kapsaminda Ziraat Bankasi, Milli Sinai Bankasi vb. kamusal finans
kurumlari tarafindan verilen yatirnm kredileri ve dis yardimlar ile gézle gordlir bir
bicimde sermaye birikimi artmistir. Boylelikle devlet eliyle ve yabanci sermaye deste-
giyle milli burjuvazinin olusumu noktasinda 6nemli adimlar atilmistir. Diger yandan,
DP déneminde uygulanan liberal tarim politikalari ve Marshall Yardimlari kapsamin-
da ithal edilen dev traktorler ile tarimda makinelesme buiyiik 6lgliide saglanmis ve
liberalizm kapsamindaki pazara yonelik Gretim ilkesi ile kirsal kesim uluslararasi pa-
zarlara acgilmis, diger bir deyisle DP déneminde koyli ciftciye donlsmustir. 1950-54
arasi donemde sanayi dallarinda lokomotif unsur olarak 6zel sektére agirlik veren
liberal politikalardan istenilen diizeyde verim elde edilememistir. Nitekim, Ulke ici

2 Ars. Gor. Osman Cenk KANCA 1950-1960 ARASI TURKIYE'DE UYGULANAN SOSYO-EKONOMIK POLITIKALAR, Mus-
tafa Kemal Universitesi Sosyal Bilimler Enstitiisii Dergisi Yil/Year: 2012 Cilt/Volume: 9 Sayi/Issue: 19, ss. 47-63.
. Bes Yillik Kalkinma Plani, s. 17; Gliner, a.g.m., s.76.
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sinai yatirimlarin %40-50'sinin devlet mekanizmalari tarafindan yapilmasi ile DP'nin
ekonomik liberallesme tezinin havada kalmasi Demokratlari zor duruma disiirmus-
tlr. Buradan hareketle 1950-54 arasi DP dénemi, iktisat sahasinda liberal kuramla-
rin olgunlasmasi icin gerekli temellerin atildig bir zaman dilimidir. Her ne kadar, DP
doéneminde ekonomide kredi, hibe ve yabanci sermaye yatirimlari vb. aygitlarla hizli
blyiime hedefi gerceklesse de senkronize olarak disa bagimlilik artmistir.

7. Kaynakca
Ahmad, F. (1994). Demokrasi Siirecinde Tiirkiye 1945-80, Hil Yayinlari, istanbul.
Aksin, Sina, Kisa Tiirkiye Tarihi, Tirkiye is Bankasi Kiiltir Yayinlari, 2007

Baytal, Yasar Demokrat Parti Dénemi Ekonomi Politikalari (1950-1957) Ankara Universite-
si Tiirk inkildp Tarihi Enstittisi Atatlirk Yolu Dergisi, s.545-567, Kasim 2007, dergiler.ankara.
edu.tr/dergiler/45/790/10141.pdf Erisim Tarihi: 15.06.2019

Boratav, K. (1995). iktisat politikalar: 1980-1994, Cumhuriyet Dénemi Tiirkiye Ansiklopedisi,
Cilt:13, iletisim Yayinlari, istanbul.

EMIROGLU Atiye- KOCYIGiT, Nezahat - KESICi Senem, "Demokrat Parti Yonetiminde Ekono-
mik Politikalar, TARIHIN PESINDE ULUSLARARASI TARIH ve SOSYAL ARASTIRMALAR DERGISI,
Yil:2012,Say:8,5.73-92, https://www.academia.edu/.../DEM OKRAT PARTI YONETIMINDE
EKONOMIK Erisim Tarihi: 12.06.2019

Gurel Tuziin, "1950 - 1960 Déneminde Sanayilesme", Makine Miihendisleri Odasi Kong-
resi, Ankara, 1977,

KANCA, Osman Cenk, 1950-1960 Arasi Turkiye'de Uygulanan Sosyo-Ekonomik Politika-
lar, Mustafa Kemal Universitesi Sosyal Bilimler Enstitiisii Dergisi, Yil/Year: 2012,Cilt/Volu-
me:9,Sayi/Issue:19,5.47-63, www.mku.edu.tr/files/25 dosya 1355413 586.pdf Erisim Tari-
hi: 22.06.2019

Kongar, E. (1998). 21. Yiizyilda Tiirkiye, 11. Baski, Remzi Kitabevi, istanbul.

Kenan Mortan, Gecmisten Gelecege Kalkinma Arayislari, Altin Kitaplar Yayinevi, istanbul,
1987,

PARASIZ, ilker, Tiirkiye Ekonomisi 1923'den Giiniimiize ktisat ve Istikrar Politikalari, Ezgi Ki-
tabevi Yayinlari, Bursa, 1998.

Tezer Ocal, Tiirkiye Ekonomisi, Savas Yayinevi, Ankara, 2005

Uslubas, Tolga, Gegmisten Giiniimiize Tiirkiye Tarihi, Melisa Matbaacilik, istanbul, 2013.

129



TITC Internal Assessment - Kelime Sayisi: 1997

Omer Saygili

1914-1926 Yillan Arasinda Faaliyet Gosteren inas
Sanayi-i Nefise Mektebi'nin Son Donem Osmanli
ve Erken Cumhuriyet Doneminin Sanat Anlayisi
ve Kadin Algisi Uzerindeki Etkisi

1. Giris

19. ylizyildan itibaren baslayan Batililasma sireci devlet politikalarindan glindelik
hayata neredeyse her alanda etkili olmustur. Ekonomi, hukuk, egitim ve toplumsal
yasam her yoniiyle degismeye baslamis, bu modernlesmeye paralel olarak kadinin
toplumdaki konumunda da degisimler gézlenmistir.' 1914 yiinda kurulan inas Sana-
yi-i Nefise Mektebi kadinlara Bati tarzinda sanat egitimi vermesi ve ylksel tahsil im-
kani sunmasi agisindan Batililasma politikalarinin 6nemli bir 6rnegidir. Tanzimat'tan
Cumbhuriyet'e kadar uzanan bu sirecin kadinlar Gzerindeki etkisini kadin sanatgilarin
duygu ve dusilincelerini aktardigl, kimlikleri hakkinda ipucu verdikleri, toplumun bir
nevi yansimasi olan sanat eserleri ve 6zel hayatlari lizerinden gérmek mimkiindiir.
Bu makale inas Sanayi-i Nefise Mektebinde egitim gérmiis kadin 6grencilerin sahip
olduklari ge¢misi, aldiklari egitimleri, sosyal cevrelerini ve Urettikleri eserleri ince-
leyerek genel bir 6grenci 6grenci profili ¢ikararak bu 6grenci profilinin Son Dénem
Osmanli ve Erken Cumhuriyet Donemindeki sanat anlayisina, kadinin toplumdaki
yerine etkisini incelemeyi hedeflemektedir.2 inas Sanayi-i Nefise Mektebi'nin kurulus
nedenini anlayabilmek, olusum siirecini takip edebilmek ve etkilerini gérebilmek icin
Batililasma adimlarinin atilmaya baslandigi 19. yuizyildaki askeri kurumlara ve egitim
alanlarina bakilmalidir.

2. Sanat Egitimi
2.1. Ders Olarak Sanat

Resim dersi ilk kez 18. ylzyilin sonlarinda kurulan Miihendishane-i Bahri Hiima-
yun ve Miihendishane-i Berri-i Himayun'un programlarinda kendine yer bulmustur.
Dersler yabanci hocalar tarafindan verilmekle birlikte askeri ihtiyaclar dogrultusun-

'Serpil Cakir, Osmanli Kadin Hareketi, Metis Yayinlari, istanbul, 1996, 22

2[nas Sanayi-i Nefise Mektebinde egitim géren kadinlarin bir kisminin mektepten ayrildiktan sonra sanat alaninda iiretim
yapmamasi sonucunda isminin unutulmasi, egitim binalarinin yangin gibi afetlerden etkilenmesi ve sik sik degismesinden
dolayi bu alanda yeterli kaynaga ulasilamamaktadir. Bu yiizden bu makale sadece eser verenler ve Belkis Hanim'in notla-
rinda ismi gegen mezun kadin sanatgilara yer vermektedir.
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daislendigi icin agirlikli olarak desen ve perspektif egitimi verilmistir. Bu siirecin so-
nucunda llkemize has olan asker ressamlar kusagi yetismistir. Bu donemdeki egitim,
inas Sanayi-i Nefise Mektebi'nin 6grencisine vermek istedikleri ve estetik kaygi tasi-
yan egitimiyle farklilik gdstermektedir.

2.2. Sivil Kurumlarda Sanat Egitimi

Sivil kurumlarda ilk kez resim dersi ilkinin kurulusu 1939 olan ristiyelerde verilmis-
tir. ilk kiz riistiyesinin acilisiysa ders programindaki nakis dersinin varligindan &tiirii
1859 olarak kabul edilmektedir.? 1877 yilina gelindiginde istanbul'da 21 adet erkek
rustiyesi ve 1797 6grencisi varken kiz rustiyeleri toplam 9 tane olmakla birlikte 309
Ogrenciye sahiptir.* Bu rakamlar kadinlara yonelik bir yliksek sanat okulunun da erkek
ogrencilere yonelik okullara nazaran daha ge¢ agilacagl hakkinda 6n bilgi vermekte-
dir. Ristiyelerde okuyan kiz 6grencilerin ortiinme ¢aglarina gelmesiyle kadin 6gret-
menlere ihtiyag duyulmustur. Bu dogrultuda 1870 yilinda ilk kiz 6gretmen okulu olan
Darilmuallimat kurulmustur.® Boylelikle 19. ylzyilin sonlarina dogru kadin, 6grenen
kimliginin yaninda 6gretici kimligine de sahip olmustur. Bu durumun kadinlarin hem
dgrenci hem de dgretici kimliklerine sahip oldugu inas Sanayi-i Nefise Mektebi'nin
kurulusuna dolayli da olsa toplum nezdinde zemin hazirladigi séylenebilir.

2.3. Sanat Egitiminin Niteligi ve Kurumsallagma Cabalan

Sanayi-i Nefise Mektebi'nden 6nce verilen resim derslerinde akademik anlamda
yeterli bir egitim diizeyine ulasilamamasi, resim sanatina ana ders olabilecek kadar
onem verilmemesi ve derslerin yabanci hocalar tarafindan verilmesi géze carpan
noktalardir. Maarif Naziri Minif Pasa S(ra-y1 Devlet'e génderdigi tezkirede resim
dersinin 6nemine ve yeterince iyi 6gretilemedigine dikkat ¢eker.® 19. ylizyilin sonla-
rina dogru kurumsallasmis sanat egitiminin eksikligi ve Batililasmanin geregi olarak
toplumun bu egitime talep géstermesi Sanayi-i Nefise, daha sonrasinda inas Sanayi-i
Nefise Mektebi'nin kurulusuna zemin hazirlamistir. Bu eksikliklerin giderilebilmesi ve
sanat egitiminin kurumsallasmasi igin yerli ve yabanci girisimler gerceklesmistir.

Fransiz ressam Guillemet'in girisimleri” sonucu acilan ilk atdlyede Tirk 6grenci-

3 Sefika Kurnaz, Cumhuriyet Oncesinde Tiirk Kadini, Ankara: T.C. Bagbakanlik Aile Arastirma Kurumu Baskanligi
Yayinlari, Bilim Serisi No: 4, 1991, 20.

“Enver Ziya Karal, Osmanli Tarihi, Tirk Tarih Kurumu Basimevi, Ankara, 1982, 377-379.

SEmine Seyran, Mihri Miisfik (yasami ve sanati), Yayinlanmamis Yiiksek Lisans Tezi, Marmara Universitesi Tiirkiyat
Arastirmalari Enstitiisi, Tiirk Sanati Anabilim Dali, istanbul, 2005, 7.

¢ "resim tekniginin biitiin sanatlarin esasi oldugu, ancak bunun gelisme imkéanina kavusturulamadigi, mimarlik tekniginin
de usuliine uygun bicimde &gretilmedigi ve ehliyetsiz kimselerin elinde kaldigi" islam Ansiklopedisi, Sanayji-i Nefise Mektebi,
12.08.2019, syfl.

7 Fransiz ressam Guillemet mektebin kurulmasi icin gdriisme yapsa da olumlu yanit alamamis ve istanbul'daki ilk resim okulunu 1874
yiinda "Academie" adli atélye ile kurmustur. (islam Ansiklopedisi, a.g.m., syf.2) Okul haftanin belili giinleri azinlik kiz 8grencilere egitim
vermektedir. Cogunlugunu Ermenilerin olusturdugu &grenciler arasinda Tiirkler de vardir. Osmanli-Rus savasinin gikmasi ve Guillemet'in
tifo hastaligindan élmesi, (Cezar Mustafa, Sanatta Batiya Agilis ve Osman Hamdi, Tuirkiye is Bankasi Yayinlan, istanbul, 1971, 425. islam
Ansiklopedisi, (a.g.m.), syf.1) akademinin varlgini sonlandirmistir. Guillemet'in akademisinden yola gikarak dénemin Bat algisini olustu-
ran Fransiz dinamiklerinin sanatta da gorildligi sdylenebilir. Akademi Fransiz dinamiklerine gére diizenlenmis sistemli bir giizel sanatlar
egitimi vermesi ve bu alanda ilk olmasi sebebiyle 6Gnemli bir yere sahiptir. (Deniz Artun, Paris‘ten Modernlik Terctimeleri: Académie Julian'da
Iimparatorluk ve Cumhuriyet Ogrencileri, iletisim Yayinlan, istanbul, 2007, s.40'tan aktaran Oguz Dilmag, Tiirkiye Ve Avrupa'da Kadinlarin
Sanat Egitimiinin Karsilastirmal Tarihgesi, M.U. Atatiirk Egitim Fakiiltesi Egitim Bilimleri Dergisi, 2011, Sayr: 34, 5.102.)
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lerin bulunmasi toplumun bazi kesimlerinin kurumsallasmis sanat egitimine olan
talebini géstermesi agisindan 6nemlidir. Osman Hamdi Bey sanat egitimi veren bir
okulun eksikligini fark ederek padisahin da izniyle 1883 yilinda tamamlanan, resmi
adi Mekteb-i Sanayi-i Nefise-i Sahane olan okulun acilisini gerceklestirmistir. Sanayi-i
Nefise Mektebi kurularak siyasi alandaki modernlesme politikalari sanat alanina da
tasinmis ve modern sanat egitimi kurumsallastirilmistir.® Yirmi 6grenciyle egitime
baslayan okulun mevcudunun gittikce artmasi toplumun sanat egitimine ragbetini
gostermesi acisindan 6nemlidir.” Olusturulan kurumlar temelde erkeklere yonelik
egitim vermistir. Dolayisiyla inas Sanayi-i Nefise Mektebi'nin kurulusu Avrupali ka-
dinlara sunulan haklari Tiirk kadinlarina tasimasi ve onlara erkeklerle esit imkanlar
sunmasi agisindan onemlidir. Bu noktada herhangi bir yanlis anlasilmaya mahal ver-
memek icin gecmis donemdeki kadinlarin sanat alanindaki mevcudiyetleri hakkinda
bilgi vermek gerekmektedir.

3. inas Sanayi-i Nefise Mektebi
3.1. Mektep Oncesi Sanatci Kadin

Sanayi Devriminin ardindan degisen kadin figlirii 19. ylizyildan itibaren baslayan
Batililasma ¢abalariyla Osmanli'ya yavas bir sekilde tasinmaya baslamistir. Osman-
li'da yasayan gayrimuslim kadinlarin Tiirk kadinlarina gére bircok alanda daha ¢ok
on plana ciktigr goriilmektedir fakat bu Tiirk kadininin herhangi bir yetkinlige sahip
olmadigl anlamina gelmemelidir. Kadinlar inas Sanayi-i Nefise Mektebi'nin kurulma-
sindan Once de sanat alaninda bircok ise imza atmislardir fakat bu donemdeki kadin
sanatgilar egitimlerini saray ressamlari gibi 6zel 6gretmenler sayesinde tamamla-
mis soylu kadinlardir® 19. yizyildaki resim egitiminin sadece saraydaki kadinlarla
sinirli kalmasi sanat anlayisinin ve sanat egitimi imkaninin toplum tabanina esit bir
sekilde yayilmadigini gosterir. inas Sanayi-i Nefise Mektebi kurulusu kadinlarin sa-
nat egitiminin sarayla sinirli kalmamasini saglamis fakat 6grencilerin cogunlugunun
soylu kadinlardan olusmasi mektebi 6zel egitimlerin kurumsallastigl alan olmakla
sinirlamistir. Mektepte verilen egitim kadinlara yeteneklerini ve kendiliklerini sanat
araciligiyla sergileyebilme imkani sunmustur. Dolayisiyla sanat sadece Batililasma-
nin bir araci degil kadinin kendini ifade etme bicimi haline gelmistir. Mektepte oku-
yan kadinlar urettikleri eserler ve katildiklari sergilerle seslerini daha biyiik kitlelere
duyurma imkani bulmus, toplumun kadin algisini degistirmekte dogrudan olmasa
da 6nemli roller oynamislardir. Sanat anlayisinin ve kadinin toplumdaki statlstiniin

& Okulun kurulug amaci sanat egitimi vermekle birlikte okullarda egitim verecek 6gretmen yetistirmektir. "Maarif Neza-
reti Avrupa'ya 6grenci yollarken, en cok orta ve yliksek derecedeki okullara 6gretmen yetistirme amacini glitmektedir".
Nitekim 1914 kusag olarak adlandirnlan ressamlar Sanayi-i Nefise Mektebinde egitim gordiikten sonra Osman Hamdi
Bey'in girisimleriyle Avrupa'ya génderilmis, Birinci Diinya Savasi'nin baslamasiyla yurda dénmiis; ibrahim Galli, Nazmi
Ziya Giiran, Hikmet Onat Sanayi-i Nefise Mektebi'nde, Ali Sami Boyar ve Feyhaman Duran da inas Sanayi-i Nefise Mekte-
binde gérevlendirilmislerdir.

° islam Ansiklopedisi, a.g.m., syf. 2.

Giizel sanatlar egitimi, Batililasma hareketini benimseyen aileler arasinda 8nem kazanmustir. Ozellikle Abdiilaziz dé-
nemi ile birlikte sarayda resim ¢alismalari artmis, sinirli sayida da olsa saraydaki kadinlar sanat dersleri almaya basla-
muslardir. Pinar Yazkag ve Hilal Giirensoy Sener, Osmanli Dénenii Oncii Kadin Ressamlarimizdan Miifide Kadri, Kalemisi,
2018, 6,12,5.127.
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degisimini gozlemleyebilmek icin okulun kurulusu, verdigi egitim ve bu slrecin 6g-
rencilerin eserlerine yansimasinin incelenmesi gerekmektedir.

3.2. Mektebin Kurulusu

Mihri MUsfik dénemin Maarif Naziri Stikrii Bey'den Turk kizlarinin yiiksek tahsil ya-
pabilmeleri, 6zellikle de glizel sanatlar alanindaki yaraticiliklarini gelistirebilmeleri
icin bir Kiz Sanayi-i Nefise Mektebi kurulmasini istemistir. Bunun sonucunda okul,
Mihri Misfik'in cabalariyla 1914 yilinda acilmis ve 1926 yilina kadar kiz giizel sanatlar
yliksek okulu olarak egitim vermistir." Her ne kadar Mihri'nin bireysel cabalari mekte-
bin agilmasinda énemli rol oynasa da ittihat ve Terakki'nin izledigi Batici politikalar,
Abdiilmecid Efendi'nin resim sanatiyla ilgilenmesi ve bizzat resim yapmasi bagimsiz
bir egitim kurumunun biinyesinde sanat egitiminin verilmesi igin gereken adimlarin
atilmasini kolaylastirmistir.” Acildigi ilk yil 27'si misliiman 6'si gayrimislim olmak
Uzere toplam 33 6grencisi vardir. Bu oran Batililasmakta olan toplumun ve onun
sanat algisinin degistigini gostermesi agisindan dnemlidir.”® 33 6grenciden sadece
1'inin ikinci sinifa gegebilmesi egitimin ciddi tutuldugunu kanitlamaktadir. Okulun
yapisini, derslerin iceriklerini ve 6grencilerin profillerini yansitmasi acisindan Omer
Adil'in yaptigl yagliboya ve mektebe ait fotograflar 6nemli bilgiler teskil etmektedir.

3.3. Ders icerigi

Omer Adil resminde (Ek 1) tuvalleri 6niinde calisan, calismalarini birbirlerine gés-
teren 6grencileri islemistir. Tuvalde yer alan resimler torso, manzara ve natlirmort
derslerinin, atolyede yer alan heykellerse heykel dersinin islendigini gostermektedir.
Namik ismail'in okulun egitimi hakkinda verdigi demeg, okulun estetik kaygilarla
acildigl, 6nceki dénemlerin aksine 6gretmen yetistirme gibi bir hedefinin olmadigini
gostermektedir.

Okulun verdigi egitimle geleneksel Osmanli yaklasiminin disinda farkli konular da
resme girmistir.® Osmanli toplumunda yeri olmayan ve kabul edilmeyen figiir calis-
malarinin Rus modeller ve hamamdan getirilen kadinlarla gerceklestirilmesi ve bu

" Sabiha Bengiitas, inas Sanayi-i Nefise Mektebine 1924 yilinda girmistir. Bu ylizden Taha Toros'un 1924'te birlesme id-
diasi yanlstir. Birlestirme girisimleri Cemil Cem'in Sanayi-i Nefise Mektebi miidirii oldugu zamanda yani 1925'te bas-
lamustir. Erkek ve kadinlarin bir arada ders gérmeleri, Elif Naci nin deyisiyle, "Akademi'nin gogebelikten kurtulup dogru
diizgiin bir binaya kavusmasindan sonra" yani Namik ismail'in miidiirliige atandigi 1926'da Findikli'daki eski Meclis-i
Mebusan binasina tasinmasiyla gerceklesmistir. ELif Naci, Namik ismail: Cagdas Tiirk Resminden Ornekler, Ak Yayinlari,
1982. Tansug Sezer, Cagdas Tiirk Sanati, Remzi Kitabevi, 2005, 138. Oguz Dilmag, a.g.m., s.111.

2 Mihri Miisfik'in ittihat ve Terakki'nin 6nemli isimlerinden Mehmet Cavit Bey ile tanismasinin sonucunda Cavit Bey'in
dénemin Maarif Nazirt Ahmet Siikrii Bayindir'a cektigi bir telgrafta kendisinden "yararlanilmasini” énermesi ittihat ve
Terakki ile arasinda ikili bir iliski oldugunu gosterebilir. Bdylelikle ittihat ve Terakki Batililasma icin gerekli kadin yiiksek
tahsil okulunu agabilecek, Mihri Miisfik de vermekte bulundugu egitimleri Tlirk kadinlarina verecektir.

" Esen Karadag, Cumhuriyet Dénemi Kadin Sanatcilarin Resim Ogretimindeki Rolii, Yiiksek Lisans Tezi, Samsun, 2008.

™ Asim Mutlu, Ressam Belkis Mustafa'nm Yasamive Onun Desenleri ile Yakin Cevresinden Bir Kesit, Sanat Cevresi,
S.101, istanbul, Mart 1987, s.13.

 "Cezanne veya Matisse gibi ressam yetistirmek bizim idealimizdir. Ve bunu yapabilmek icindir ki talebemize akademik degil
hakiki klasik bir tahsil vermeye calisinz. Mamul esya cikaran makineler gibi sanatkar yetistiren bir sanat mektebi hentiz beseri-
yet gérmemistir." Burcu Pelvanoglu, Hale Asaf Tiirk Resminde Bir Doniim Noktasi, Yapi Kredi Yayinlari, 2007, s.31.

6Selda Alp, II. Mesrutiyet Déneminde Kadin Sanatgilar Ve Kadin Resimleri, Anadolu Sanat, Sayi:10, 1999, s.10.
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dersin mektep &grencilerine verilmesi dnemli bir gelismedir. Ogrencilerin yaz ayla-
rinda 6gretmenlerinin gdzetiminde ve 6zel korumalarin esliginde Giilhane Parki, Us-
kldar, Képrialti ya da Topkapi Sarayi'nda peyzaj calismalari yaptigi bilinmektedir.”
Ogrencilerin toplum icerisinde resim yapmasi kadinin toplumdaki gériinirliigiini ar-
tirmistir. Ayni zamanda ders sayisindaki cesitlilik 6grencilerin kendilerini ifade etmek
icin yeniyollar aradiklarini ve bunun icin Bati'da tercih edilen teknikleri benimsedigini
gostermektedir.

4. Anlatim Araci Olarak Sanat
4.1. Kadinin Degisiminin Eserlerdeki Yansimasi

Kadinlar icin sanat egitiminin sarayin disina ¢cikmasi toplumda bastirilmis olan ka-
dinin tablolarinda kendisi gibi resmedilmeyen, toplumun farkli siniflarini yansitan
cingene, koylli kadinlart yansitmasini saglamistir. Sadece saray hayati resmedilmek-
ten ¢ikmis, resimler toplumun siniflarini yansitmaya baslamistir. Mektebin 6grenci-
lerinden Hale Asaf'in kadin figiirleri incelendiginde Mihri Misfik'in i¢ mekana ait olan
kadin portrelerinden ayristigi, degisen toplum yapisiyla kadinin i¢ ve dis mekan ayri-
mi tasimaksizin var oldugu gorilmektedir (Ek 2). Tlrbanin altindan goziiken kisa kit
saglar otoportrelerde sikca rastlanan bir detaydir. Bu durum Bati'da kadinin cinsellik
temelli "obje" goriiniimiini reddedisinin bir gostergesi olan kisa sagin Mektep 6gren-
cileri olan Giizin Duran ve Nazli Ecevit gibi kadin sanatgilar tarafindan da eserlerine
tasindigini gostermektedir (Ek 3). Melek Celal Sofu'nun "TBMM'de Kadin" adli eseri
(Ek 4) kadinin sanati fikirlerini kitlelere aktarabilmek icin bir arag olarak kullanmasi-
na; mektep 6grencilerinin donemin Batililasma araci olarak goriilen sanati ifade ara-
cina donistirmesine, kadinin gorlnirligiini artirmasina ve onun sosyal hayattaki
degisimini yansitmasina en 6nemli 6rneklerden bir tanesidir.

4.2. Dogu-Bati Sentezi

Nazli Ecevit'in erken tarihlerde yaptigi bilinen "Kerima'nin Portresi" adli eserdeki
kadinin hem tiirbana hem de iddiali bir g6giis dekoltesine sahip olmasi (Ek 5) 6grenci-
lerin zihniyetinin okulun kuruldugu dénem itibariyla Il.Mesrutiyet'in ilani ve Cumhu-
riyet'in kurulusu arasindaki gecis formunu yansittigini géstermektedir. Bu bakimdan
ogrenciler Bati'nin kadin profilini eserlerine tasimakla birlikte Osmanli kiiltiirinden
de pargalar icermektedir. Okulun 6grencilerinin eserlerine bakildiginda geleneksel-
ligin ve modernligin bir arada bulundugu goriilmektedir. Sanatgilarin modern res-
min olanaklariyla geleneksel unsurlari ele alisi ve onlara yeni bir form kazandirmalari
dikkat cekicidir. Bu anlamda mektebin 6grenciler hakkinda "ge¢misinden tamamen
kopuk Bati temsilcisi sanatcilar" anlayisi eksiktir. Ogrencilerin bircogunun, 6zellikle
yurt disinda egitim alanlarin, dénemin sanat ¢ercevesini belirleyen Ekspresyonizm,
Empresyonizm ve Kiibizm gibi akimlarindan etkilenmekle beraber geleneksel unsur-
lardan yararlandiklari da eserlerinde gorilmektedir (Ek 6).

7 Kiymet Giray, Gorsel Sanatlarda Kadin Sanatgilar ve Sorunlari, Tiirkiye'de Sanat, Say:: 10, s.40-47'den aktaran Deniz
Bavay, a.g.m., s.17.
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Belkis Mustafa'nin tuttugu not defterlerinde adi gecen 6grencilerin egitimleri, gec-
misleri ve verdikleri eserleri incelendiginde her birinin soylu ailelerden geldigi, ailele-
rinde aldiklari egitimin yani sira aldiklar Batili egitimlerle kendilerini gelistirdikleri
ve eserlerinde de bu sentezi isledikleri gorilmektedir. Almanya'da egitim alan Siiva-
ri Zabiti Mustafa Bey ve alafranga piyano dersleri almis Fatma Hanim'in kizi Belkis
Mustafa'nin Hayyam'in siirlerini yanindan ayirmamasi, hosuna giden cini islemeleri-
nin resmini ¢ikartmak icin camilerde uzun vakit gecirmesi®, Hattat Haci Yahya Hilmi
Efendi'nin torunu Gizin Duran'in eserlerinde en eski karagozciileri, karagéz kahra-
manlarini, kiyafetlerini, evlerini ve arabalarini yansitmasi, bunu yaparken Topkapi sa-
rayindan esinlenerek tezhip betimlemelerine yer vermesi® (Ek 7), Fahrelnisa Zeid'in
mekan tasvirlerinde minyatiirden yararlanmasi®®, Maide Arel'in semazen,hamamda-
ki kadinlar gibi yerel olaylardan secerek ele aldigi figiirleri Kiibist akimla ifade etmesi,
Melek Celal Sofu'nun Le Vieux Sérail des Sultans adli kitabiyla biitiin ¢izimlerini kendi
yaparak Topkapi Sarayi'ni tanitmasi® bu okulda yetismis 6grencilerin ¢ok yonlalig-
nu gostermektedir. Bu durum mektebin 6grencilerinin aldiklari Batili egitimin yani
sira ailelerinden aldiklarn kokli bir egitimin varligini da gostermektedir. Bu ylizden
Ogrencilerin bir yiizi Bati'ya bakarken bir ylizii de Dogu'ya bakmaktadir.

4.3. Kadinin Sanat Alanindaki Yetkinligi

inas Sanayi-i Nefise Mektebi 6grencileri Son Osmanli ve Erken Cumhuriyet Déne-
minin sanat anlayisini da etkilemistir. Heykel bolimi 6grencisi Sabiha Bengutas'in
egitim almak icin gonderildigi Roma'da Canonica'nin asistani olarak Taksim'deki
Cumbhuriyet Abidesi'nin yapiminda yer almasi, Atatiirk ve inénii'niin heykellerini
yapmasi (Ek 8) heykel-meydan anlayisinin gelismesinde, heykelin yayginlasmasinda
onemli rol oynamistir. Paul Signac, Chirico gibi 6nemli sanatgilardan egitim almis
Sabiha Bozcali'nin Milliyet gazetesinde basladigi ressamlikla Tirkiye'nin ilk kadin il-
lUstratori? olmasi kadinlarin farkli sanat alanlarinda yer almasi acisindan 6nemlidir.
Nazli Ecevit'in uzun yillar boyunca Giizel Sanatlar Birliginin yonetiminde bulunmasi
kadin sanatc¢inin 6nemli konumlarda yer almasi ve Erken Cumhuriyet Déneminde sa-
nat topluluklarinin olusmasi agisindan 6nemlidir.?® Bu 6rneklerden yola ¢ikarak Mek-
tep 6grencilerinin toplumun sanat anlayisinda ve kadinin konumu hakkinda dogru-
dan ve kesin etkileri olmasa da dolayli ve goz ardi edilemeyecek etkileri oldugunu
soylemek mumkiindur.

*® Taha Toros Avrsivi, http://earsiv.sehiredu tr:8080/xmlui/bitstream/handle/11498/52606/001642189010.pdf ?sequence=1&isAllowed=y
12.05.2010.

®jlkay Canan Canikli, Ressam Giizin Duran, Yayimlanmamis Yiiksek Lisans Tezi, istanbul Universitesi, Sosyal Bilim-
ler Enstitiisd, istanbul, 2005, ss.41-75.

2 Melek Sahin Karadal, Tiirk Resminde Geleneksel Motifler: Giizin Duran, Fahr EL Nissa Zeid, Maide Arel, Journal Emi,
Gilt:2, Sayi:3, 5.256.

7 Taha Toros Arsivi, http://earsiv.sehiredu tr:8080/xmlui/bitstream/handle/11498/52568/001642187010.pdf ?sequence=1&isAllowed=y
12.08.2010.

2Taha Toros  Arsivi,  http://earsivsehiredutr:8080/xmlui/bitstream/handle/T1498/15280/001581225010.pdf ?sequence=T&:sAllowed=y
1208.201.

2Taha Toros  Arsivi,  http://earsiv.sehiredu:tr:8080/xmlui/bitstream/handle/11498/11383/001581244010.pdf ?sequence=1&isAllowed=y
12082019
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4.4. Sergilerde Sergilenen Eserler ve Kimlikler

Ogrenciler sadece atélyede resim yapmakla kalmamis ayni zamanda sanatci kim-
liklerini duyurmak icin sergilere de katilmistir. ittihat ve Terakki'nin Batililasmanin
gereksinimi olarak diizenledigi sergiler Mektep 6grencilerinin diizenli katiimina ev
sahipligi yapmistir. Okulun, 1917-1920 Galatasaray ve 1919-1920-1921 Tirk Ressamlar
Cemiyeti sergilerine katildig bilinmektedir.* Kadin sanatgilarin mektep hocalari ve
Halife Abdiilmecid'le ayni salonda yer almalari kadinin degisen statisiinl gosterme-
si agisindan 6nemlidir.

5. Sonug

inas Sanayi-i Nefise Mektebi verdigi egitim ve yetistirdigi sanatcilar itibariyle Son
Donem Osmanli ve Erken Cumhuriyet Doneminin sanat ve kadin algisi Gizerinde dog-
rudan olmasa da g6z ardi edilemeyecek etkilere sahiptir. Kadinlara sanat alaninda
yiksek tahsil imkaninin saglanmasiyla sosyal hayatta stati degisimi yasayan kadinin
sanat alaninda da gériildiigii sdylenebilir. inas Sanayi-i Nefise Mektebi'nden 6nce de
kadinlarin sanat alaninda faaliyet gosterdigi goriilmekle beraber bunlar gayrimuslim
veya sarayla baglantisi olan gicli kadinlarla sinirli kalmaktadir. Mektebin acilma-
siyla birlikte estetik kaygi tasiyan bir egitim kurumu olusturulmus ve sanat egitimin
amaci Batiilagmanin yaninda sanatgi yetistirmek olmustur. Kadinlara verilen sanat
egitimi kendiliklerini ifade edebilmeleri icin 6nemli bir alan olmus, baskilanmis kadi-
nin fikirlerini yansitma imkani saglamistir.

Eserlerinde donemin sanat akimlarini benimsemelerine ek olarak Dogu'nun kiil-
turel gecmisini de eklemis ve bunlar tek bir potada eritmislerdir. Eserlerinde ele
aldiklari konularla hem dénemin sanat eserlerindeki anlayisi degistirmis, hem de
eserlerdeki kadin figlirlini degistirerek kadinin toplumdaki gortnirligiine katkida
bulunmuslardir. Kompozisyonlarinda yer verdikleri Dogu kavramlarinin bu kadar
glicli olmasi, ailelerinde bircok 6nemli mevkide insanin bulunmasi mektepte okuyan
kadinlarin gegmislerinde iyi bir egitim aldiklarini ve soylu ailelerden geldiklerini gos-
termektedir. Her ne kadar 6grenci sayisi Batililasma politikalarinin toplumda karsilik
buldugunu goésterse de yukarida verilen bilgilerden yola cikarak inas Sanayi-i Nefise
Mektebi'nin sundugu ylksek tahsil imkaninin toplumun tabanina yayilmadigini, sa-
dece sarayda alinan 6zel egitimin kurumsallastigl bir alan olmakla sinirli kaldigini
soylemek mimkiinddr.

Ogrencilerin bircogunun evlendikten sonra sanati hobi olarak gérmesi, binanin na-
killeri sirasinda 6gretim malzemelerinin zarar gérmesi gibi kisitlamalar inas Sanayi-i
Nefise Mektebi hakkindaki calismalari sinirlamaktadir.

2 Esin Dal, 1915-1923 Yillari Arasi istanbul'daki Resim Hayati Olaylari ve Bunlarin Degerlendirilmesi, Yayinlanmis Bi-
lim Uzmanligi Tezi, Hacettepe Universitesi Sanat Tarihi Bolimii, Ankara, 1976, 16-24. Canan Beykal, "Yeni Kadin Ve
inas Sanayi-i Nefise Mektebi." Yeni Boyut, II, 16, Ekim: 6-13, 5.10-11'den aktaran Selda Alp, a.g.m., s.16.
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TOPKAPI SARAYI MUZESI

GUZIN DURAN

SULUBOYA KARAGOZ RESIMLERI SERBISI
31 0CAK — 3 MART 1979

Ek 7. Glizin Duran Karagéz sergisi afigi

Ek 8. Sabiha Bengutas Ataturk Heykeli ile birlikte
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Zeynep Aytekin

Tiirkiye'nin Milletler Cemiyeti'ne Yaklasimi
ve Uyeliginin Uluslarasi Alanda Etkileri
Nasil Olmustur?

Giris

Birinci Dlinya Savasinin ardindan kurulmasi kararlastirilan Milletler Cemiyeti, tye
olan devletler ile buytikligu ve islevi agisindan diinyada ilk kez gériilen bir cemiyettir.
Cemiyet, 1920 yilinda baris ve isbirligini saglamak adina, ilk defa bolgesel degil kiire-
sel bir amacgla kurulmustur. Tirkiye'nin Cemiyet'e Giye olmasi ise ancak on iki yil son-
ra, 1932 yilinda gerceklesmistir. Tirkiye'nin Cemiyet'e katilmasinin gecikmis olmasi
bircok farkli sebeple aciklanmaktadir. Uye olduktan sonra ise Tiirkiye'nin uluslararasi
alanda ¢ok daha aktif bir rol iistlendigi gorilmektedir. Milletler Cemiyeti Uyesi ola-
rak Turkiye bircok tilkeyle iliskilerini gelistirmis, cografi acilim yapma imkani bulmus,
sinir anlasmazliklari konusunda aktif olarak rol almis, ulusal meselelerini glindeme
getirmis ve disisleri bakani da Cemiyet'te bircok gorev Ustlenerek uluslararasi alan-
daki meselelerle yakindan ilgilenmistir. Hepsinin 6tesinde Turkiye'nin cemiyete lye
olmasi uluslararasi alanda siyasi bir aktor olarak kendine yer bulmasi anlamina gel-
mektedir. Bu yazida Cemiyet'in kurulusundan kisaca bahsedildikten sonra Tiirkiye'nin
Uyelik dncesi Milletler Cemiyeti ile iliskisi ve Gye olduktan sonra uluslararasi alandaki
etkileri incelenecektir.

Milletler Cemiyeti'nin Kurulusu

Milletler Cemiyeti, Birinci Diinya Savasinin yol actigi sikintilarin ardindan "devlet-
ler arasi isbirligini arttirmak ve baris ve glivenligi saglamak" amaciyla kurulmustur.!
Amerikan baskani Woodrow Wilson, cemiyetin kurulmasini en ¢ok destekleyen ve
onci olan isimlerden biridir. 1918 yilinda, Paris Baris Konferansi'ndan hemen sonra
Milletler Cemiyetinin kurulmasi ve planlamalarin yapilmasi adina bir komisyon ku-
rulmus, komisyonun baskanligini da Wilson ustlenmistir. 1919 yilinda bu kurulun ha-
zirladigl dokiimanin son hali Versay antlasmasinin birinci bolimi olarak kabul edil-
mistir. Milletler Cemiyeti'nin resmi olarak faaliyete gecmesi ise bir yil sonra, Ocak
1920'de miimkiin olmustur.

Merkezinin Cenevre olmasi kararlastirilan Milletler Cemiyeti'nin ¢ ana organi
genel kurul, konsey ve sekreterlikten olusmaktaydi. Genel Kurul'da tiim Uye Ulkeler

"History of the league of Nations (1919-1946), 3.
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temsil? edilirken Konsey'de ise dért daimi lye (ingiltere, Fransa, italya, Japonya) ve
on gecici tiye bulunmaktaydi.? Cemiyet'in, her ne kadar bircok meseleye ¢6ziim getir-
se de Ozellikle blyik devletleri ilgilendiren meseleler karsisinda ¢6zim tretemedigi
gorulmektedir.*

Milletler Cemiyeti'nin yeterince etkin olamamasi ve bircok elestiriyle karsi karsi-
ya kalmasinin sebeplerinin bir kismi Cemiyetin kurulusuna dayanmaktadir. Milletler
Cemiyeti'nin "tarihte ilk defa devletleri bu kadar genis cercevede sinesine toplayan"
bir kurulus oldugunu belirten Prof. Dr. Nihat Erim, henliz kurulus maddelerinin dahi
Cemiyet'in kurulus amaciyla catistigini belirterek maddelerde devletlerin savas son-
rasi kazananlar, tarafsizlar ve kaybedenler olmak {izere {ice ayrilmis olmasini elestir-
mektedir.> Ayrica, biitiin devletlerin Milletler Cemiyeti'ne liye olmamasi veya fikir-
lerini belirtememesi de Cemiyet'in etkinligini azaltmaktadir. Erim, Cemiyet'in belirli
maddelerinin uygulanamamasini direkt olarak Amerika Birlesik Devletleri'nin tye
olmamasina baglamaktadir.¢ Ustelik, Milletler Cemiyeti'nin kurulus amaci Amerika,
ingiltere ve Fransa tarafindan farkli algilanmakta ve farkli anlamlar yiiklenmektedir.
Bu durumda, Milletler Cemiyeti'nin heniiz kurulusunda dahi ciddi problemlerin bu-
lundugu gorilmektedir.

1923-32 Arasi Tiirkiye-Milletler Cemiyeti iliskisi

Tirkiye'nin bu donemde Milletler Cemiyeti'ne karsi siipheli bir tutumu s6z konu-
sudur. Tirkiye, bir yandan Milletler Cemiyeti'nin diinya barisi agisindan gerekli ve
onemli olduguna inanmakta, bir yandan da isleyisinin bircok sikintiya sebep oldu-
gunu distnerek bu durumu elestirmektedir. Bu sebeple Tiirkiye bu donemde tiye ol-
masa da Cemiyet'i yakindan takip etmistir. Milletler Cemiyeti'ne katilmadan 6nce,
bircok farkli lilkede de gorildiigi gibi, Tirkiye'nin cemiyete katilmasini destekleyen
"Cemiyet-i Akvam'a Miizaheret Cemiyeti" kurulmustur.” Ustelik, bu cemiyetin kuru-
lusu 1922 kadar erken bir tarihe denk gelmektedir. Tirkiye'nin Milletler Cemiyetindeki
toplantilara liye olmadan 6nce de davet edildigi ve katildigi gortilmektedir. Ancak
Tirkiye'nin Milletler Cemiyeti'ne katilmasi, Cemiyet'in kurulusundan on iki sene son-
ra, 1932'de gerceklesmistir.® Turkiye'nin Uyeliginin bu derece gecikmis olmasina ise
bircok farkli sebep gosterilmektedir.

Oncelikle, Tiirkiye'nin Birinci Diinya Savasi'ndan maglup ayrilmasi ve Milletler

2Genel Kurul biitge, tiye olacak tlkelerin kabulu ve gegici tiyelerin segimi gibi konularla ilgilenirken Konsey ise Cemiyet'e
getirilen problemleri ¢c6zme, silahsizlanma veya cezalandirmalar gibi konularla ilgilenmekteydi.

31926-1935 yillari arasinda Cemiyet'e liye olan Almanya da daimi Uye olarak kabul edildiginden bu yillarda konseyde
bes daimi Giye bulunmaktadir.

*isvec-Finlandiya veya Yunanistan-Bulgaristan arasinda yasanan sinir sorunlarina ¢ziim getirip sosyal ve ekonomik
konularda da bircok basariya imza atarken, ne Japonya'nin Mancurya'y isgal etmesi, ne de Mussolini'nin veya Hit-
ler'in isgalleri karsisinda ¢oziimler tiretemedigi goriilmektedir.

*Bu durum, bir¢ok devletin Cemiyet'e karsi stipheli yaklasimina sebep olmustur.

6 Erim, Milletler Cemiyeti Uzerinde Diisiinceler, 42.

" Tirk Mizaheret Cemiyeti, Cemiyet-i Akvam'a Miizaheret Cemiyeti Milletlerarasi Birligi'ne Prag konferansinda
kabul edilmistir.

& Tlrkiye'nin Cemiyete katildigi donem, Almanya ve Japonya gibi devletlerin Cemiyet'ten ayrildigi ve Cemiyet'in
oncesine gére 6nemini yavas yavas kaybettigi bir doneme denk gelmektedir.
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Cemiyeti'nin galip ¢ikan devletler tarafindan kurulmus olmasi Tiirkiye'nin Cemi-
yet'e giivenerek iiye olmasini zorlastiran noktalardan biridir. Ozellikle kurulusunun
ilk yillarinda Cemiyet'te bu ayrimin net bir sekilde yapildig gorilmektedir. Maglup
devletler arasinda yer alan Tirkiye, Milletler Cemiyeti kurulduktan sonra Cemiyet'e
katilmasi icin davet edilmemistir. Barlas, bu durumun Tiirkiye'nin 1922'ye kadar bu
Ulkelerle miicadele etmesi ve sonrasinda da temkinli yaklasmaya devam etmesinden
kaynaklandigini aciklamaktadir.” Ustelik, Tiirkiye'nin heniiz yeni kurulmus ve savas
sonrasi kendi icinde bir¢ok sikintiyla yiizlesen bir devlet olmasi da Cemiyet'e katilma-
sini geciktirmistir.

Tirkiye'nin stipheli yaklasimina sebep olan en 6nemli meselelerden biri de Musul
sorunu olmustur. Lozan Antlasmasi'ndan sonra 9 ay icinde ingiltere ile Tiirkiye ara-
sinda ¢6zllmesi gereken Musul sorunu konusunda bir sonuca varilamamistir. Bunun
Uzerine anlasmada da belirlenildigi tizere sorunun ¢oziilmesi icin Milletler Cemiye-
ti'ne basvurulmustur. ingiltere'nin daimi tiyelerinden oldugu Milletler Cemiyeti'nin
kararina gére ise Musul'un ingiltere'nin mandasi olan Irak'a verildigi Ankara Anlas-
masi imzalanmistir.”® Milletler Cemiyeti'nin karari Tirkiye'yi Cemiyet'ten daha da so-
gutmus, bliylik devletlerin s6zlinlin gectigi ve ayricaliklarinin bulundugu bir cemiyet
oldugu fikri daha da gliclenmistir. Bu gibi sebepler Tiirkiye'nin liye olmasini geciktir-
mis ve Cemiyet'e yonelik stipheci yaklasimini pekistirmistir.

Bu durumda etkili bir diger sebep ise Sovyetler Birligi'nin tutumudur. Tirkiye'nin, Aralik
1925 Antlagmasinin uzatildig 1929 protokolii sebebiyle, bu konuda SSCB'ye danisma zorun-
lulugu bulunmaktayd.." Sovyetler Birligi'nin ise uzun siire Cemiyet'e olumlu yaklasmadig
bilinmektedir. Ancak degisen dengeler tzerine SSCB de Turkiye'nin Uyeligini desteklemis,
Ustelik Turkiye'den kisa stire sonra kendisi de Milletler Cemiyeti'ne tiye olmustur.

Tirkiye'nin Milletler Cemiyeti'ne 1932 yilinda lye oldugu déneme kadar ikili an-
lasmalar iizerinden diger devletler ile iliskilerini giiclendirdigi goriilmektedir. ikili?
anlasmalar, Tirkiye'nin savas sonrasi siyasi yalnizligindan kurtulmasina yardimci ol-
mustur. Bu durumda, yeni kurulan bir devlet olan Tiirkiye'nin Milletler Cemiyeti'n-
de yer almasi icin gerekli sartlara bu ikili anlagsmalarin katki sagladig, uluslararasi
alanda kendine yer bulan ve siyasi yalnizliktan kurtulan Tiirkiye'nin bu durum Uzerine
Uye olma konusundaki ¢ekincelerinin azaldigini séylemek muimkiinddr. 1923-32 yil-
lari arasindaki donemde Tiirkiye bircok sebepten Milletler Cemiyeti'ne karsi stipheci
bir yaklasim sergilemektedir. Bu durum Tirkiye'nin Milletler Cemiyeti'ne Gyeligini
geciktirmistir. Turkiye, stipheci bir tutum sergiledigi ve liye olmadigi donemde yine
de Cemiyet'i yakindan takip edip bircok meselede isbirliginde bulundugu gibi, tiye ol-
duktan sonra da slipheci ve elestirel tutumunu devam ettirmistir.

9Barlas, Milletler Cemiyeti'nde Tiirkiye: lyimserlik ve kusku arasinda, 94.

°| ozan'dan sonra Turkiye'nin uluslararasi alanda imzaladigs itk anlasma olan bu anlasma, Turkiye'nin bu dénem-
de uluslararasi alandaki yalnizligini ve biiylik devletlerle gikarlarinin catistigini géstermektedir.

" Oran, Tiirk Dis Politikasi: Kurtulus Savasindan bugiine Olgular, Belgeler, Yorumlar, 310.

2 Musul sorununun ¢éziilmesinin ardindan ingiltere ile iliskiler gelismis, Rusya ile amag birligi vurgulanarak anlagmalar im-
zalanmis, Arnavutluk, Bulgaristan, Yugoslavya, iran ve Afganistan ile baris anlagmalari, italya ve Yunanistan ile tarafsizlik an-
lasmalariimzalanmustir. Ayrica Fransa ve Almanya ile de iliskilerin gelistirildigi, Tiirk-Japon ticaretinin arttigi goriilmektedir.
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1932-39 Arasi Milletler Cemiyeti Uyesi Olarak Tiirkiye

Tirkiye'nin Milletler Cemiyeti'ne katildiktan sonraki yillarda uluslararasi alanda
cok daha aktif oldugu gorilmektedir. Dilek Barlas, Turkiye'nin Milletler Cemiyeti ko-
nusunda ikircikli bir tutumu oldugunu belirtmektedir.® Uyelik 6ncesindeki bu tutum,
Uyelikten sonra da devam etmektedir. Tiirkiye, cografi acidan hem kendisini direkt
olarak ilgilendiren hem de kendisinden uzakta yer alan meselelerle ilgilenmekte ve
Milletler Cemiyeti'nde aktif olarak yer almaktadir. Ayni zamanda, sik sik hem diger
devletler hem de kendisi adina elestirilerde bulunup esitsizlikleri dile getirmektedir.

Tirkiye'nin Cemiyet'e Gye olmasinin ardindan Yunanistan delegesi N. Politis, Tevfik
RUstl Aras'i glindem komitesi Uyeligine aday gostermistir. Bunun tizerine Aras komi-
teye hem liye hem baskan segilmistir. Ayrica Aras Genel Kurul baskanligi da yapmis
ve 1934 yilinda Tiirkiye'nin Cemiyet'te konsey gecici liyesi secilmesiyle Konsey baskan-
Ligini da Gstlenmistir. Goriildiigl tGizere bu donemde Aras, Cemiyet'te aktif bir sekilde
rol almakta ve sik sik konusmalariyla 5nemli meseleleri glindeme getirmektedir.

Bu dénemde Tiirkiye'nin Balkan (ilkeleriyle iliskileri gittikce gelismektedir." iliski-
lerin gelismesinin en somut 6rnegi ise 1934 yilinda Tirkiye, Romanya, Yugoslavya ve
Yunanistan arasinda imzalanan Balkan Antanti'dir.® Aras, Balkan Antantindan sonra
Cemiyet'te bu Ulkeler adina konusma yaparak, aralarindaki isbirligini ve bu tlkelerle
iliskilere verilen 6nemi vurgulamistir. Tirkiye ve Balkan Ulkelerinin ortak bir cemiyet-
te bulusmus olmalarinin ve benzer endiselerini bir arada dile getirmelerinin iliskileri-
ni olumlu bir sekilde etkilemis oldugu gorilmektedir.

Ayrica, Uyelik sonrasi bu donemde Tiirkiye-Yunanistan iliskilerinin de gelistigi go-
rilmektedir. Tiirkiye ve Yunanistan arasinda yapilacak olan niifus mibadelesi ko-
nusunda tam anlamiyla anlasmaya varilmistir. Milletler Cemiyeti lyeligi 6ncesinde
Turkiye ve Yunanistan arasinda bu konu uzun stire ¢6zilememis ve anlasmazliklar
yasanmis, varilan anlagsmada ise stre¢c uzamistir. Bu sebeple, lyelik sonrasi iliskileri
iyice gelisen iki Glke arasinda bu sorunun ¢6zilmus olmasi 6nemli bir gelismedir. Bu
yillarda italya, Tiirkiye ve Yunanistan icin ortak bir tehdit olusturmaktadir.

iliskileri zaten gelismekte olan bu iki iilke de aralarindaki sorunlari halletme ve or-
tak tehdite karsi birbirlerini destekleme ihtiyaci duymuslardir. Bu durumda her iki
Ulkenin de Milletler Cemiyeti'ne zaten liye olmasi sorunlarin halledilmesini kolay-
lastirmistir. Tirkiye'nin Cemiyet'teki aktifligi, ulusal meselelerde de goriilmektedir.
Milletler Cemiyeti'nde Tirkiye'nin kendi meselelerini glindeme getirdigi 6rneklerden
biri Hatay meselesidir.’® Bu konuda ilk olarak 1937 yilinda Fransa ve Tiirkiye arasin-

Barlas, Milletler Cemiyeti'nde Tiirkiye: lyimserlik ve kusku arasinda, 94.

¥ Burada kast edilen Balkan Glkeleri, Tiirkiye gibi statiikocu tilkelerdir. Bu devletlerle iliskilerin gelistigi gorilmektedir
ancak revizyonist bir tutum sergileyen Bulgaristan ve Arnavutluk igin ayni durum s6z konusu degildir.

™ Balkan Antanti, bu devletlerin revizyonist tilkelere karsi isbirligi icinde olduklarini ve herhangi birinin topraklarina
yapilacak bir saldirida birbirlerini destekleyeceklerini gostermektedir.

Fransa'nin Suriye'ye bagimsizlik taniyacagi dénemde Tiirkiye'nin glindeme getirdigi bu konu, 1936'da Konseyde
gorlsiilmeye baslanmistir.
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da bir anlasma imzalanmistir. Bu anlasmaya gore i islerinde olmasa da dis islerinde
Hatay'in Suriye'ye bagli olacag kararlastirilmistir. Ancak bu meseleyi kesin olarak
¢6ziimleyen anlasma 1939 yilinda imzalanarak Hatay tamamen Tiirkiye'ye devredil-
mistir. Tirkiye'nin ulusal meselesini glindeme getirdigi bir baska mesele ise bogazlar
konusudur. Bati Almanya'da Rhénanie'nin yeniden silahlandirilmasi tzerine Tirkiye
de bogazlar konusunu ve glivenlik agisindan sikintilar glindeme getirmistir.” Bogaz-
lar Uluslararasi Komisyonunun ortadan kaldirilmasiyla Turkiye bu bélgeyi silahlan-
dirma hakkini yeniden elde etmistir.

Bu donemde Tiirkiye'nin uluslararasi iliskiler alaninda cografi olarak bir agiim yaptig1 da
gorilmektedir. Milletler Cemiyeti sayesinde Tiirkiye ve Latin Amerika (lkeleri ortak endi-
selerini dile getirmisler, iliskilerini gelistirmislerdir. Latin Amerika Ulkeleri de Tirkiye gibi
Cemiyet'te biyiik devletlerin etkisinden ve Cemiyet'in isleyisinden rahatsizdi. Bu sebeple
1936 yilinda Sili temsilcisi Rivas Ficuna Cemiyet icinde bir reform yapilmasini dnermistir.
Milletler Cemiyeti'nin calismalarina ragmen silahlanmada artis gortlmesini elestiren Ficu-
na Cemiyet'in hedeflerini gerceklestirebilmesi icin evrensel olmasi gerektigini savunmak-
tadir.® Aras, Ficuna'yi desteklemis ve bu konuyu glindeme getirdigi icin kendisine tesekkiir
etmistir. Turkiye'de Kurun gazetesinin Latin Amerika Ulkelerinin bu endiselerine yer verdigi
de goriilmektedir.” Tirkiye cografi acidan kendisine ¢ok uzak olan ve 6ncesinde diploma-
tik iliskileri bulunmayan Latin Amerika (ilkeleri ile benzer endise ve problemlerini Millet-
ler Cemiyeti'nde dile getirmis ve bu tlkelerle iliskilerini gelistirme firsati bulmustur.? Latin
Amerika Ulkeleriyle ortak olarak dile getirilen buiyiik devletlerin etkisi ve Cemiyet'te kiictik
devletlerin yeri konusunda duyulan endise, Turkiye'nin en sik glindeme getirdigi meseleler-
den biri olmustur. Aras, Cemiyet'teki prosediirlerin degismesi gerektigine, bunun icin ise
konseye farkli 6nerilerin sunulmasini ve yalnizca bazi devletlerin degil, tiim devletlerin 6ne-
rilerinin dikkate alinarak tartisilmasi gerektigini belirtmistir.”

Tirkiye'nin Milletler Cemiyeti Gyeligi sonrasi uluslararasi alanda sinir anlasmazlik-
lari konusunda da faal bir tutum sergiledigi gériilmektedir. Burada yine Milletler Ce-
miyeti'nin cografi agidan Turkiye'nin uluslararasi alandaki roliiniin genislemesindeki
etkisi goriilmektedir. iran-Afganistan arasinda yasanan sinir sorununun ¢éziilmesi
konusuda Turkiye'nin de aktif olarak rol aldigi goriilmektedir. Aras bu iki tilkeye Turki-
ye'ye glivendikleri icin tesekkir etmistir.?? Ayrica Milletler Cemiyeti manda yonetimi
altinda olan Saar bolgesinde halkin kendi kaderini belirlemesi adina yapilacak plebisi-
tin siirekli ertelenmesine bu dénemde Konsey baskani olan Aras tepki gostermistir.?
Saar halki plebisit sonucunda Almanya ile birlesme karari almistir.

7Bu konu 6ncesinde de glindeme getirilmis olsa da asil olarak 1935 yilinda Silahsizlik konferansinda vurgulanmis-
tir. 1936 yilinda ise Atatiirk Londra'ya nota géndermistir. Bunun ardindan, 9 {lkenin katildigi Montré konferansi
sonucunda, Bogazlar Uluslararasi komisyonu ortadan kaldiritmistir.

'8 League of Nations, Official Journal, Ninety-Second Session of the Council, Temmuz 1936, 5.752.

 Barlas, Milletler Cemiyeti'nde Tiirkiye: [yimserlik ve kusku arasinda, 107.

2 Elestiriler ve tartismalar sonucunda bazi Latin Amerika tlkeleri Cemiyet'ten ayrilma karari almis, Tlrkiye ise Cemi-
yet'te kalarak miicadele etmeye devam etmistir.

2 Barlas, Milletler Cemiyeti'nde Tiirkiye: iyimserlik ve kusku arasinda, 103.

2Barlas, Milletler Cemiyeti'nde Tiirkiye: lyimserlik ve kusku arasinda, 102.

= League of Nations, Official Journal, Eighty-First Session of the Council, No.12 (Part I), Aralik 1934, s.1765.
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Tarkiye'nin Milletler Cemiyeti Uyeligi sonrasinda uluslararasi alanda ¢ok daha aktif
oldugu ve bircok devletle iliskilerini gelistirdigi gortilmektedir. Ancak bu durumda tek
etkenin Milletler Cemiyeti tyeligi olmadigini da belirtmek gerekir. Uyelik 6ncesinde ikili
anlasmalara verilen 6nemden de anlasilacag Uzere, Tiirkiye, dis politika anlayisi geregi
uluslararasi alanda zaten daha aktif bir rol almak ve iliskilerini gelistirmek amacindadir.
Milletler Cemiyeti Uyeligi ise bu durumu kolaylastirmis ve katki saglamistir. Bu durum,
Tirkiye'nin Balkan ulkeleriyle iliskilerinin tyelik sonrasi 6nemli 6lctide gelismis olsa da,
Uyelik 6ncesinde de iligkilerin iyi olmasi, hatta Balkan devletlerinin Turkiye'nin Milletler
Cemiyeti'ne lye olmasini istemeleri tizerinden goriilmektedir. Milletler Cemiyeti Gyeli-
i, Turkiye'nin zaten mimkin kilmak icin ¢abaladigi durumlari kolaylastirmistir. Tevfik
RUstl Aras da bu donemde Cemiyet Uyeliginin Tirkiye'nin uluslararasi iliskileri agisindan
onemini su sozlerle ifade etmistir: "Milletler Cemiyeti miessesine girmis olmak sayesin-
de bircok devletlerle, seyahetler ve ziyaretler gibi nimayislere ve tefsirlere kapi acan vasi-
talara miiracata mecbur kalmadan temas etmek imkanini kazandik."?*

Sonu¢

Sonug olarak, bu yazida Tirkiye'nin Milletler Cemiyeti ile olan iliskisi Gyelik 6ncesi ve
Uyelik sonrasindaki tarihlere gore iki ayri bolimde incelenmistir. Tirkiye'nin Cemiyet'e
karsi stipheli tutumunun her iki ddnemde de devam ettigi gorilmektedir. Birinci bolim-
de Tiirkiye'nin tyeliginin gecikmesinde Diinya Savasi sonrasi dengelerin, Musul sorunu-
nun, SSCB'nin ve Turkiye'nin yeni kurulmus bir devlet olmasinin etkileri incelenmistir.
ikinci boliimde ise Tiirkiye'nin Milletler Cemiyeti {iyeligi sonrasinda uluslararasi alanda
cok daha aktif bir devlet haline geldigi ve uluslararasi iliskilerini gelistirdigi goriilmekte-
dir. Cografi agidan, Tirkiye sadece ulusal meselelerinde degil, diger alanlarda da aktif bir
rol Gstlenmis, Milletler Cemiyeti sayesinde kendisine uzak Ulkelerle iliskilerini gelistirme
imkani bulmustur. Milletler Cemiyeti tyeliginin Tirkiye'nin uluslararasi alanda ¢ok daha
aktif bir rol Gistlenmesini sagladigi Aras'in Cemiyet'te aktif bir rol almasi, Balkan Ulkeleri
ve Ozellikle Yunanistan ile iliskilerin gelismesi, Hatay ve Bogazlar gibi Ulusal meselelerin
glindeme getirilmesi, Latin Amerika lilkeleriyle iliskilerin gelistirilmesi ve iran-Afganistan
veya Saar bélgesindeki sinir anlasmazliklarini ¢c6zmek adina rol alinmasi izerinden goril-
mektedir. Yeni kurulmus Tiirkiye Cumhuriyeti devleti icin uluslararasi alanda bircok tilke-
nin bulundugu bir Cemiyet'e tiye olmak, kendi gorislerini ifade edebilmesi ve uluslararasi
alanda yerini alabilmesi agisindan gereklidir. Ayrica bu donemde Cemiyet'e iye olmus ol-
masi, ileriki donemlerde NATO veya Birlesmis Milletler gibi kuruluslardaki yeri acisindan
da 6nemlidir. Turrkiye her ne kadar sik sik Cemiyeti elestirmis ve eksikliklerini dile getirmis
olsa da uluslararasi alanda bir siyasi aktor olarak varligini kabul ettirmesi konusunda Ce-
miyet'e liye olmus olmasi bliyik katki saglamistir. Tuirkiye'nin Milletler Cemiyeti Gyeligi
boyunca devletlerin esitliginden yana olmasi, yanlis isleyen konulari elestirmesi ve ken-
disini ilgilendiren meselelerde de diplomatik yollara basvurmasi, yeni kurulan bir Glke-
nin diger devletler acisindan nasil algilandigini ve konumunu siiphesiz etkilemistir. Oyle
ki, Tirkiye'nin bu yelik sayesinde gelistirdigi iliskiler ikinci Diinya Savasi sirasindaki
denge politikasini uygulayarak savas disi halini korumasini kolaylastirmistir.

24 Aras, Atattirk'tin Dis Politikasi, 108.
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Zeynep Yediyildiz

Cumhuriyet Gazetesinin Diizenledigi Giizellik
Yansmalan Ekseninde Erken Cumhuriyet Do-
nemi Tiirk Modernlesmesinde Kadinin Rolii

1. Giris

Gunumuzde popliler kiltirin bir pargasi olarak nitelendirilen glizellik yarismalari,
erken Cumhuriyet doneminde yeni kurulan bir devletin ulus insa etme ¢abasinin bir
parcasi olmus duyurumundan basvuru siirecine, elemelerinden secimine kadar Batili
devletlere yakinlasma ve kendini onlarla es paydada konumlandirma amaciyla di-
zenlenmistir. Atattirk, bir kurtulus savasi sonrasi kurulan devletin Dogu ve Bati ara-
sindaki eski sayginligini kazanmasinin, yeni Tirkiye'nin ekonomik, kiilttirel ve sosyal
anlamda gelisip modernlesmesinden gececegine inanmaktaydi.

Guzellik yarnismalari, her ne kadar estetiksel bir kaygl etrafinda sekillenmis gibi
gorunse de bu yarismalarin 6zellikle yirminci ylzyil gibi siyasi iliskilerin gerildigi bir
donemde diizenlenmeye baslanmasi ve yarismalara gosterilen ragbetin artmasi,
devletlerin uluslararasi diizlemde 6zglivenlerini temsil eden bir unsur olarak da is-
lev gormesiyle sonuglanmistir. Daha ¢ok Avrupali devletlerde diizenlenen gtizellik
yarismalari, bir degisim icerisine girmis olan yeni Tirkiye icin modernlesme yolunda
onemli bir basamak olarak algilanmis, gilizellik yarismalarinin tilkede diizenlenir hale
gelmesinin kadinlarin toplumsal hayata katilmasina yonelik inkilaplarin kaliciigini
artiracagina inanilmistir. Ben de bu calismam ile gliniimiizde hala daha tartismalarin
yasandigl kadinin gortinlirligl ve toplumsal hayattaki yerine iliskin erken Cumhuri-
yet donemindeki atmosferi incelemeyi ve diizenlenen giizellik yarismalari cerceve-
sinde yeni Tiirk devletinin kadini konumlandirdigini sosyal statliyl bu atmosfer ¢ger-
cevesinde degerlendirmeyi amacliyorum.

2. Osmanli Devleti'nde Kadinin Yeri

Osmanli devletinde Batililasma hareketleri, imparatorlugun glic kaybetmeye bas-
ladigl on sekizinci ylizyilda kendini gostermistir. Devlet yoneticileri, lilkeyi icinde bu-
lundugu bitap durumdan kurtarmanin tek yolunun Batiya yonelmekle mimkiin ola-
cagina inanmis, bu dogrultuda 1839 yilinda ilan edilen Tanzimat Fermani'ni izleyen
yeniliklere imza atmislardir. Ferman ile anilan "Tanzimat" donemi, Osmanli tebaa-
sinda askeri, siyasi, toplumsal ve kiiltlrel alanda pek ¢ok reformun hayata gecirildigi
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bir donem olmustur.! Bu dénemde 6zellikle egitim hayati konusunda yapilan diizen-
lemelerle kadinlar toplumsal hayatta eskiye nazaran daha gorlnir hale gelmistir.
Edebiyat alaninda ele alinan eserlerde kadin haklari ve kadinin toplumsal yeri sik¢a
islenir hale gelmis, basta Halide Edip olmak Ulzere pek ¢ok yazar eserlerinde kadin
konusuna yer vermistir. Oyle ki, Halide Edip'in, dénemin ideal kadin tiplemesini zihin-
lerde canlandirma hususunda 6nemli bir eser olan Yeni Turan adli romaninda ideal
kadini "ahlaki ve sosyal devrim yapan bir miirebbi"? olarak niteledigi gorilur.

1908 yilinda ilan edilen ikinci Mesrutiyet, ddnemin kadinlari tarafindan 6zgirligiin
ilani seklinde algilanmis, kadin haklari konusunda ¢ikarilan dergilerin sayilari artmis,
sayilari glinden giine artan dergilerin faaliyetleri siklasmis ve kadinlar siyasi parti-
lerde gérev almaya baslamislardir.? ittihat ve Terakki Cemiyeti, bu dénemde kadin
temelli insa etmeyi amacladigi milli aile resminin ancak egitim yoluyla saglanacagini
ifade ederek kadinlara yonelik politikalarini egitim agirlikli stirdlirmustir. 1913 yilinda
ilk kiz lisesi olan istanbul inas Sultanisi -istanbul Kiz Lisesi- acilmis, kadinlarin yiik-
sek 6grenim hakkini elde etmeleriyle 1914'te Darilfiinun'da kizlara yonelik dersler
verilmeye baslanmis, yine ayni sene igerisinde kizlara 6zel bir darilfinun agilmistir.
Ayni zamanda, 1915 yilinda istanbul Edebiyat Fakiiltesinde kadinlar ilk defa erkeklerle
beraber 6grenim gormeye baslamistir. Kizlarin egitim amaciyla yurt disina génderil-
mesi ise ilk olarak bu donemde gerceklesmistir.*

3. Erken Cumhuriyet Dénemi inkilaplarinda Kadin

Osmanli imparatorlugu'ndan Tiirkive Cumhuriyeti'ne gecis, tiim celiskilerine rag-
men modernlesmeyi, Batililasmayi, Osmanli reddiyesini ve milliyetciligi bir arada
tasiyan topyek@n bir kiiltlirel doniisiim dalgasi halinde gerceklesmistir. Bu donem-
de, sanayilesme ve ekonomik kalkinmanin yani sira {ilke insaninin fikri altyapisini da
sekillendirerek medeni, batili ve modern vatandaslar yaratma arzusu vardir. Devlet,
bu donisimu Ulke genelinde gerceklestirebilmek amaciyla basin yayin organlarin-
dan yararlanmis, donemin gazeteleri inkilaplari halka benimsetmede buyiik rol oy-
namistir. Ataturk, Tark kadininin hak ettigi saygiyl goremedigini belirterek Anadolu
kadinina duydugu saygiyi yer yer sozleriyle de belirtmistir.®

'Ahmet Ozkiraz ve M. Nazan Arslanel, "ikinci Mesrutiyet Déneminde Kadin Olmak", Sosyal ve Beseri Bilimler Der-
gisi, Cilt 3, No 1, 2011.

2 Niliifer Géle, "Modern Mahrem" Medeniyet ve Ortiinme, Metis Yayinlari, Ekim 2011, s. 110.

3Sirin Tekeli, Kadinlar ve Siyasal Toplumsal Hayat. istanbul: Birikim Yayinlar, 1982'den aktaran Ahmet Ozkiraz ve M. Nazan
Arslanel, ikinci Mesrutiyet Déneminde Kadin Olmak, Sosyal ve Beserd Bilimler Dergisi, Cilt 3, No 1, 2011, . 198.

+Ozkiraz 2011.

*"Diinyada hicbir milletin kadini, ben Anadolu kadinindan daha fazla ¢alistim, milletimi kurtulusa ve zafere gétiirmek-
te Anadolu kadini gibi emek verdim diyemez. Belki erkeklerimiz memleketi istila edenlere karsi stingtileriyle diismanin
stinglilerine gogiis germekle diisman karsisinda hazir bulundular. Fakat erkeklerimizin teskil ettigi ordunun hayat kay-
naklarini kadinlarimiz isletmistir... Cift stiren, tarlayi eken, ormandan odunu kesen, keresteyi getiren, aile ocaklarinin
dumanini tiittiiren, bitiin bunlarla beraber sirtiyla, kagnisiyla, kucagindaki yavrusuyla yagmur demeyip, kis demeyip,
sicak demeyip cephenin harp malzemesini tasiyan hep onlar, hep o yiice, o fedakar, o ilahi Anadolu kadinlari olmustur.
Bundan 6tiirli hepimiz, bu biiyiik ruhlu ve biiylik duygulu kadinlarimizi siikran ve minnetle sonsuza kadar aziz ve kutsal
bilelim." (Feyzioglu 1986:593)
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Gorsel 1: Cumhuriyet, 6 Aralik 1934

Kadinlarin gerek sosyal gerekse siyasal haklarini elde etmeleri asamali bir stireg icerisinde
gelismistir. Atatiirk, kadinin ailenin temeli oldugunu, aile icinde gerek cocuklarin yetistiril-
mesinde gerekse kiiltlr unsurlarinin nesilden nesile gecirilmesinde koprii vazifesi gordigiinii
ifade ederek kadinlarin erkeklerden "daha ¢ok aydin, daha ¢ok feyizli, daha fazla bilgjli olmaya
mecbur olduklarini” ifade etmistir. Bu dogrultuda ytirtirliige konan Tevhid-i Tedrisat Kanunu
'nu Kiyafet Kanunu ve Medeni Kanun takip etmis, bu kanunlar ile kadinlar hukuki ve siyasi
haklarla donatilarak toplu msal hayatta goriintr kiinmis ve modernlesmenin zihinlerde ya-
rattigl dontisimiin somut bir 6rnegi olarak benimsenmistir (Gorsel 1). Halifelik kurumunun
ve tarikatlarin tasfiyesi, laik egitime gecilmesi, dil reformuyla Latin harflerinin kabuld, Bati
takviminin kabul edilmesi, 6l¢l sistemlerinin degistirilip metrik sistemin kabuli gibi pek cok
reform, yeni Tirkiye'ye laik bir imaj olusturup onun Batililasmasinda rol oynamistir. Bu re-
formlara eklenen Medeni kanunun kabulii ve segme ve secilme hakki ise kadinlar toplumsal
alanda daha goriintr olma konusunda cesaretlendirmistir. Devlet adamlari, kadini "modern
Turkiye" imajini pekistirip Avrupali devletlerle ayni kefede oldugunu kanitlamak amaciyla bir
arag olarak kullanirken kadinlar ise bu durumu kendi lehlerine kullanarak yeni rollerini biytik
bir 6zveriyle benimseyerek modernlesen devletin hizmetinde ¢alismislardir. Bu dénemde ilk
kadin profesérlerden olmasiyla 6ne ¢ikan isimlerden biri olan Hamide Topgu'nun, donemin
kadinlarinin durumunu anlatan sézlerinde bu durumu gérmek mimkind(ir:

Meslek sahibi olmayi da baska tirlii yorumluyorduk: Bu "hayatini kazanmak" icin
degildi sanki! Bu bir ise yarama, bir hizmet gérme, bir basari gésterme i¢gindi... Biz,

karnimizi doyuran olsa da calisacagiz! Zira kisiligimizi ancak gosterebildigimiz "is
ile ispatlayacagiz. Atatiirk kadini gérevli kilmak yoluyla kurtarmistu...6

Dolayisiyla, bu sdylemden hareketle Cumhuriyet dénemi kadinlarinin kendilerine
bicilen roli icsellestirip meseleyi millete hizmet perspektifinden yorumladiklarini
soylemek mimkiinddr.
¢ Ayse Durakbasa, "Cumhuriyet Doneminde Kemalist Kadin Kimliginin Olusumu", Tarih ve Toplum, no:51, Mart 1988, s.43.
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4. idealize Edilen Modern Tiirk Kadini

Turk modernlesmesi, kendi ideolojisi dogrultusunda Tiirk kadinintyalnizca dis gorinustiy-
le degil; yasantisi, aliskanliklari, kiiltiir(i ve sosyal statUstiyle topyek(in bir degisim ve yeni-
den kimliklendirme stireci icerisine dahil etmistir.” Atatiirk, "Bir toplum, cinsinden yalniz
birinin ylzyilimizin getirdiklerini elde etmesiyle yetinirse o toplum yaridan fazla kuvvetsizlik
icinde kalir." ifadesinde bulunarak muasir medeniyetler seviyesine ulasmada kadinin ikinci
sinif insan konumundan kurtarmanin zorunlu oldugunu savunmaktadir.? Kazim Pasa'nin,
dénemin Guardian gazetesine yaptigl aciklamalar bu gercegi yansitmaktadir.’

Bu donemde, erkek egemen algisinin oldugu alanlarda tabulari yikma gayesindeki
ideal Turk kadinlan da tarih sahnesine ¢ikarak modernlesen yeni Turkiye'nin ilkleri
olmuslardir: Bedriye Tahir Gokmen ilk Tiirk kadin pilot; Sabiha Gékgen diinyanin ilk
kadin savas ucag pilotu; Afet inan Cumbhuriyet'in ilk tarih profesérlerinden; Safiye
Ayla 6nde gelen Klasik Tirk Mzigi sanatcisi; Remziye Hisar Cumhuriyet'in ilk kadin
kimyageri; Stireyya Agaoglu ilk Turk kadin avukat; Sadiye Hanim ilk Tiirk kadin beledi-
ye baskani; Gil Esin ilk Tiirk kadin muhtar; Afife Jale ilk Tiirk kadin tiyatrocu.”

5. Guizellik Yarismalan

5.1. ilk Giizellik Yarismasi

Tirkivaninengi i Dil devrimi, soyadi kanunu, lakap ve unvanlarin
Itad_m_,l. [

kaldirilmasi gibi cesitli inkilaplarin halk tarafin-
dan benimsenmesinde biyiik rol oynayan ve
Atatiirk'lin destegiyle kurulan yari-resmi Cum-
huriyet Gazetesi, 4 Subat 1929'da okurlarini "Tiir-
kiye'nin en gtizel kadini acaba kim?" sorusuyla
karsi karsiya birakmistir (Gorsel 2). Bu haberin
ardindan yayinlanan onlarca haber ile, gazete
blinyesinde bir glizellik yarismasinin gerceklesti-
rilecegi ve secilen glizelin uluslararasi yarismaya
katilmak Uzere Amerika'ya gonderilecegi Tiirk
halkina duyurulmustur. Yarismaya 16-25 yaslari
arasindaki irk, din, dil, mezhep ayrimi g6zetmek-
sizin her namuslu Tiirk kizinin yarismaya katilabi-
lecegi; bar kizlarinin ve emsallerinin ise kabul edilmedigi aciklanarak katiimin gazeteye
gonderilecek bir fotograf ve acik adres ile yapilacagi ilan edilmistir. Yarisma sartlarina
gore gazeteye gonderilen fotograflar gazetede yayinlanarak okuyucular yayinlanan
isimler arasindan on bes kisiyi sececek, oylama sonunda secilen kirk sekiz glizel 2 Ey-
LlGl'de memleketin ediplerinden, ressamlarindan, heykeltiraslarindan, tiyatro artistle-
rinden, yerli ve yabanci gazetecilerden ve musikisinaslardan olusacak bir heyetin karsi-
sina ¢ikacaktir.

Gorsel 2: C.me-wriyet Cazetesi'nde yarismaya
dair yayinlanan basliklardan biri

2 Eylil 1929'da Cumhuriyet Gazetesi idarehanesinde elli kisilik heyetin karsisina ¢i-
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kan kirk sekiz glizelin arasinda Feriha Tevfik Hanim birinci, Semine Hanim ikinci, Mat-
mazel Araksi ise liclincli secilmistir. Amerika'da diizenlenen glizellik yarismasi o yilin
haziran ayinda diizenlendiginden yarisma birincisi Feriha Tevfik Hanim uluslararasi
glzellik yarismasina katilamamistir.”

5.2. Milliyetci Bir Soylem Alani Olarak Giizellik Yarismalari

1929-1933 yillari arasinda Cumhuriyet Gazetesi biinyesinde diizenlenen giizellik ya-
rismalari ile Tirkiye'de kadinin degisen konumu lizerinden tlkenin modern yiziini
diinyaya gostererek yeni Turkiye'yi Batiya tanitmak amaglanmistir. Bu donemde dev-
let adamlari tarafindan uluslararasi glizellik yarismasina bir Tiirk glizeli gondermek,
modern milletler arasina girmek olarak yorumlan mistir. D Gizenlenen giizellik yaris-
malarina ait gazete metinlerine bakildiginda, yarisma larin milliyetci bir soylem™ ala-
ni olarak kullanildigi gériilmektedir: "Ayni seyi biz nicin yapmayalim? (4 Subat 1929,
1), "Tiirkiye'nin en giizel kadini su Avrupa glizelinden daha giizel degil midir?" (6 Subat
1929, 1). Bu séylem ile "biz" ve Avrupali devletlerden olusan "onlar" olmak Gzere kim-
likler ve karsi kimliklerin olusturuldugu ve Tiirk devletinin kendini "onlar" toplulugu-
na gore tanimlar hale geldigini séylemek mimkindur.

Ayni zamanda glzellik yarismalari, devlet adamlari tarafindan Tlirk milletini, Avru-
pa basta olmak tizere diger devletlerle benzer oldugunu dolayisiyla bu yoniyle onla-
ra esit oldugunu kanitlama amaci gliden bir arag olara k kullanilmistir. Halki glizellik
yarismalarina katilmaya tesvik eden gazete metinlerinde Tlirk modernlesmesi vurgu-
lanirken Tiirk milletiyle Batili milletler arasinda medeniyet ve gelismislik hususunda
herhangi bir fark olmadigi savunan ifadeler yer almaktadir: Bizim bu memleketlerden
ne farkimiz var? (4 Subat 1929, 1) Biitiin diinya milletlerinin istirak ettikleri boyle bey-
nelmilel bir miisabakaya biz neden istirak etmeyelim Medeniyet olarak onlardan geri
miyiz? (19 Subat 1929, 1)

Ayrica, Ozellikle Kurtulus Savasi'nin arda biraktigl yikintidan siyrilip ayaklanmaya
calisan Tirk milletinin sliphesiz en "6teki" olarak tasarladigl millet Yunanlar olmus-
tur. Glzellik yarismasi me tinlerinde sik sik Yunanistan ile esitlik vurgusunun yapila-
rak duyurularin milli birlik duygusuna hitap ederek glizellik yarismalarinin milli bir
mesele olarak igsellestirilmesinde rol oynamistir: Yunanlilar bile yapiyor biz neden
yapmayalim? (19 Subat 1929, 1) Yunanistan bile bu giizellik miisabakalarina istirak et-
tigi halde kadinlarinin giizelligi dillere destan olan Tiirkiye b6yle bir miisabakaya neden
istirak etmesin? (12 Subat 1929, 1)

Yarismanin diizenlenmesindeki bir baska neden ise Turkiye Cumhuriyeti'nin yaris-

1929 yiinda Feriha Tevfik'in birinci segildigi yarisma Tiirk halkinda biiytik ilgi uyandirmis, her ne kadar ilki kadar
olmasa da 1933 yilinda adina sike iddialarinin karismasiyla yari smanin sonlanmasina kadarki stiregte diizenlenen
yarismalar da Ulkede biyiik yanki uyandirmistir. 1932 yilinda Tiirkiye Giizellik Kraligesi Keriman Halis'in Belgika'da
Diinya Giizellik Kraligesi unvanini kazanmasi (ilke genelinde ulusal bir 6viingle karsilanmistir.

2 Cumhuriyet, 5 Subat 1929: "Bizim kadinlarimiz bu misabakaya nigin istirak etmesinler? Bizim ne kusurumuz
var? Halbuki Tirk kadini dinyanin en giizel kadinlarindan maduttur. Hatta Avrupa'da imal edilen bircok kremle-
rin, losyonlari ve tuvalete ait miistahzaratin tizerinde reklam igin Sarkin giizellik tilsimi ibarelerini daima gérmez
miyiz? O halde? Tirk kadini nigin Amerika'da, Avrupa'da kendi milletinin glizelligini gostermesin?
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malarin diizenlendigi diger Avrupali lilkeler kadar modern ve medeni oldugunu tim
diinyaya gostermektir: Medeniyet olarak onlardan geri miyiz? (19 Subat 1929, 1). Bu
amaci gerceklestirmek icin yarisma milli bir mesele olarak kon umlandirilirken tilke-
nin tim kurumlari bu dogrultuda seferber edilmistir.”

Guzellik yarismasinin hakem heyetinin ise Halit Ziya, Cenap Sehabettin, Peyami
Safa, ibrahim Calli ve Hiiseyin Rahmi gibi {ilkenin 6nde gelen isimlerinden olmasi ya-
rismanin devlet tarafindan ne kadar ciddiye alindigini temsil ederken ayni zamanda
Tirkiye Cumhuriyeti'nin modern yliziini diger devletlere gosterir.

6. Sonuc¢

Kadin imaji, Turk devletinin "Batiilasma" amacini glittigl erken Cumhuriyet do-
neminde (lkenin siyasi emelleri dogrultusunda kullanilarak "modern kadin modern
devlet" anlayisinin bir parcasi olmustur. Bu amaca hizmet eden giizellik yarismala-
ri ise Turk kadininin glizelligi tGizerinden Turkiye devletinin diger Avrupali devletlerle
ayni paydada oldugu iddiasini pekistirerek lilke genelinde milli bir mesele olarak algi-
lanmistir. Bagsta Cumhuriyet Gazetesi olmak Uzere tilke genelindeki basin organlari,
glizellik yarismalarini ve degisen kadin imajini halka benimsetme hususunda buyuk
rol oynamistir. Glzellik yarismalari, (ilke genelinde olusturulmaya calisan "ideal Turk
kadini" imajini pekistirmek amaciyla yararlanilan araglardan biri olmus, Osmanli
devleti donemine kiyasla erken Cumhuriyet déneminde kadinin toplumsal yasamda-
ki gorinlrligi ciddi bir artis gdstermistir.

Dikkat edilmelidir ki, yeni Tiirkiye'nin modern zihniyetiyle kadin figliriniin her ne
kadar evden 6zgirlestirildigi 6n plana ¢ikarilmaktaysa da bakildiginda bu "modern”
disiince yapisinin kadina evde de belli roller atfettigi goriilmektedir. Oyle ki, kadinla-
rin yalniz kamu alanlarinda degil, ev gibi geleneksel bir alanda da "Batili bir anlayis"
takinip bu rollerini benimsemeleri 6zendirilmisti. Cumhuriyetin ilk yillarinda ev isle-
rinde bile Taylorizmin etkilerini gérmek mimkiindu. Dolayisiyla, devletin Tiirk kadin-
lari icin toptan bir ayaklanma ve gelismeyi amaclamadigini; elit tabakadan bir grup
kadinin kamusal hayata dahil olmasini destekleyip "6teki" kadinlara da tam tersi bir
imaj cizdigini séylemek miimkiindiir. "Oteki" kadinlar evlerinde oturup "yuva" kavra-
minin yok olusunu engellemek amaciyla ona diizen, disiplin ve rasyonellik getirerek
"Bati tarzi ev kadinlari" olup modernlesme siirecine katkida bulunmaliydilar.”

Ne var ki, her ne kadar modern kadin sdylemleriyle Tiirk kadinini zincirlerinden kur-
tardigini iddia etse de yeni Cumhuriyet, kendi ¢ikarlariyla cakistiginda kadin eylem-
lerini engellemekten ¢cekinmemistir. Kadinlarin 1923'te kurulmasi planlanan Kadinlar
Halk Firkasi'nin kurulmasina dair istekleri, kisa bir siire sonra kurulacak olan Cumhu-
riyet Halk Firkasi'na gelecek ilgiyi azaltacagl nedeniyle yetkililer tarafindan geri cev-
rilmistir.® Diger yandan, Tiirk Kadinlar Birliginin 1935'te yiikselen Nazi tehdidine karsi

B Giilden Ozkan, "Bir Halkla iliskiler Calismasi Olarak Tiirkiye'de Diizenlenen ilk Giizellik Yarismasi", Erciyes iletisim
Dergisi, Ocak 2019, Cilt 6, Sayi 1, s5.587-606.

" Yesim Arat, "Tirkiye'de Modernlesme Projesi ve Kadinlar", 1998, s. 82-98.

s Zafer Toprak, "1935 istanbul Uluslararasi 'Feminizm Kongresi' ve Baris", Diistin, Mart 1986.
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yayinladig bildiri devlet adamlari tarafindan hos karsilanmayarak birlik kapattirilir.
Gerekge olarak ise Cumbhuriyet rejiminin Tirk kadinina tim haklarini verdigini dolayi-
siyla kadinlarin orgiitlenmesinin artik anlamsiz oldugu ileri stralir.

Sonug olarak, artisiyla eksisiyle, kadin merkezli gerceklesen Tiirk modernlesme-
si Glkenin savas sonrasi icinde bulundugu atmosfer icerisinde devletin 6nde gelen
kisilerinin tasarisi dogrultusunda sekillenmistir. Her ne kadar 6zellikle Cumhuriyet
Gazetesi'nin arsivlerine erisimim kisitli oldugundan giizellik yarismalarina dair daha
detayli bilgileri elde edememis olsam da erisebildigim kaynaklar dogrultusunda, dev-
let blyliklerinin Bati medeniyetlerinin sempatisini kazanmak, onlarla ayni paydada
yer aldiklarini géstermek ve Osmanli devletinin izlerinin tamamen silinip yepyeni bir
devrin basladigini vurgulamak amaciyla kadin merkezli modernlesme hamlelerinde
bulunduklarini séylemek miimkiindiir. Bu dogrultuda, Atatiirk'iin destegiyle kurulan
Cumhuriyet Gazetesi tarafindan diizenlenen glizellik yarismalari, kadinin toplumsal
gorunirlugind artirmak amaciyla yapilan inkilaplarin kaliciigini artirip onlarin halk
tarafindan benimsenmesinde 6nemli rol oynamistir.
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"The Role of Analogy is to Aid Understanding
Rather Than Provide Justification.”

To What Extent Do You Agree With This
Statement?

The concept of "analogy," in terms of its function, is generally linked with compar-
ison. Although it has various distinctive meanings that differ by the context in which
it is used, it's almost consensual that a comparison, usually of unrelated concepts,
is involved. It can take on an explanatory role which encapsulates both "aiding un-
derstanding" and "providing justification." Despite this, its justificatory potential is
frequently overlooked and its capacity to aid understanding is further emphasized.
The notion of aiding understanding is relevant in the acquisition of knowledge if the
term "aid" refers to assisting, and in turn simplifying -therefore concretizing com-
plex information. "Justification" implies argumentation and is usually associated
with objective evidence. Since analogy often involves imagination and intuition in
connecting unrelated concepts, it's not associated with justification because of the
perceived disparity between both functions. However, | think this view of analogy
is biased toward the role of aiding understanding and limited in that it disregards
the way analogy is used in practice. | only tentatively agree with this statement: al-
though analogy serves to aid understanding more often than not, it inevitably ends
up taking on a justificatory role in various cases. The arts and analogy share a close
link to imagination, to the extent that works of art themselves can be considered
analogies. Also, by making use of sense perception and reason, the natural sciences
and thus scientific models could easily be considered analogies. Additionally, analo-
gy can't be considered independent of whether it's used in the acquisition or discov-
ery of knowledge. The arts and natural sciences are therefore the relevant areas of
knowledge | will explore.

The arts is a discipline that is intricately linked with analogy. As it's not an area of
knowledge in which justification is prioritized, analogy in the arts serves almost ex-
clusively to assist understanding in the acquisition of knowledge. The mimetic the-
ory of art suggests that the predominant purpose of art is to imitate reality, which
allows reality and works of art to emerge as two analogous elements. Considering
that there is a creative motivation and imagination involved in the creation and in-
terpretation of art, | argue that argumentation and therefore justification, which
often requires objectivity, doesn't play a significant role contextually. Artists and
critics aren't generally constricted by strict rules governing how art should be made
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and interpreted. This is emphasized by painter Helen Frankenthaler: "Go against the
rules or ignore the rules." This illustrates that artists construct their "analogy for
reality" subjectively to embody their abstract ideas in a concrete manner. Folktales
could be considered analogies for morality. Possibly the most primitive work of the
literary canon, folklore is of the least restricted forms of literature. Fables usually
simplify complicated moral concepts. The Boy Who Cried Wolf and The Ant and the
Grasshopper especially contributed immensely to my own moral views. They pre-
sented scenarios that made general ideas like refraining from lying and working hard
applicable to my daily life. They communicated concepts that I'd already accepted
to be true to a degree and didn't expect to require justification. These tales did not
confirm these values so much as aid my understanding of them.

Contrarily, there are instances in which providing justification and aiding under-
standing go hand in hand in acquiring knowledge. Art often serves both purposes. If
we consider artists' work to be analogies for their perspectives concerning reality, we
can identify that they make claims about the nature of reality. They therefore assign
a high degree of truth to ideas that may only be personal knowledge to themselves.
As they have acquired this knowledge mainly through intuition and imagination, the
danger of it being passed through no rational or empirical filter emerges. When real-
ity and art are analogous and it's accepted that analogies imitate reality, this shows
that artists present their beliefs and opinions to the public to be the way reality re-
ally is, though this may only be the case for them. For instance, this could be what
Picasso meant by saying "Everything you can imagine is real." Using works of art as
justification isn't limited to artists, but can also be observed in daily life. Literary
works particularly are often considered examples of something real. Sometimes, the
fictitious feature of the work is overlooked. When fictitious analogies are proclaimed
examples of real-life concepts, they contribute to justifying them. Prominent writer
Gabriel Garcia Marquez, whom | studied in IB Literature, often utilizes magical real-
ism in his novels. Magical realism is a literary technique that blurs the line between
fantasy and reality, claiming that supernatural elements exist within reality. In an
interview, Marquez denied the blatant use of magical realism in his novels, claiming
that "Surrealism comes from the reality of Latin America." Not only does Marquez,
an artist, assert? that reality possesses "magical" qualities, he claims that "surreal-
ism" itself stems from existing truths. | consider this claim empirically and logically
impossible since it lacks a rational, scientific foundation, but Marquez's statement
has potentially influenced readers by altering how they acquired information con-
cerning Latin America. Since Marquez himself perceives the world this way, he justi-
fies through his novels that his personal knowledge accurately reflects reality. What
this demonstrates is that art can easily be used for subjective views of reality to be
justified.

I've considered analogy in the acquisition of knowledge, but in the natural scienc-

"Helen Frankenthaler, from an interview at Tyler Graphics, Mount Kisco, New York, 11 July 1994, Sound Reel 11,
International Prints, Drawings and Illustrated Books Collection, National Gallery of Australia.
2 Kennedy, William. "The Yellow Trolley Car in Barcelona, and Other Visions." The Atlantic Jan. 1973.
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es, analogy may also be relevant in the discovery of knowledge. A prominent use of
analogy in the natural sciences is in scientific models. These models simplify phe-
nomena by concretizing them. They depict the more conspicuous function of anal-
ogy, which is aiding understanding. As scientific models rely on empirical data ob-
tained from sense perception, the natural sciences do not rely on imagination the
way arts do. A model is generally formed after the hypothesis has been tested, the
experiment replicated, data processed, and the study published in a peer-review
journal. It undergoes a rigorous process of confirmation and justification through
evidence that doesn't involve analogy. | argue that analogy in this context comes into
play when a scientific law -theory- is fully formed, with sufficient data to proclaim it
as such. Members of the scientific community then make the knowledge accessible
to others. The analogies -scientific models- transform what was personal knowledge
gained through observation and perception, into shared knowledge, meaning that
they make knowledge easier to understand for others, thus aiding understanding.
For instance, modelsillustrating climate change that have recently been shared with
the public could be considered examples. | was confused about whether climate
change is empirically sound and have learned about it primarily through simplified
models like these. | consider them analogies reflecting what's happening. Since I'm
personally unable to observe it through sense perception, | rely on scientific models
to clarify the established phenomenon in a simple, concrete way. They've been re-
evaluated and confirmed by scientists of various backgrounds -to eliminate personal
and cultural biases- and | now see them as analogies for facts. This shows that they
concretized empirical data which, though confirmed as true, would be inaccessible
without models to aid understanding.

However, it's incorrect to conclude that analogy is excluded from the discovery
of knowledge, therefore justification, entirely because it isn't certain that scientif-
ic models solely concretize confirmed theories. There have been instances in which
models and theories have been developed simultaneously, meaning that justifica-
tion was associated with analogy in the methodology of the natural sciences. This
demonstrates that since the knowledge upon which the analogy is constructed is
being justified by it simultaneously, the theory is only as sound as the analogy itself.
Since analogy is related to imagination and intuition, theories may become polluted
with researchers' personal beliefs and false intuitions - aspects of personal knowl-
edge that could become"facts." Despite how it could be faulty to treat models like
empirical data when their function, theoretically, is to depict information derived
from data, they often play a crucial role in practice in justifying empirical knowledge
as it's discovered. Phlogiston theory, developed in the 1700s, is a noteworthy exam-
ple of this. Before Lavoisier's research clarified the issue, phlogiston theory domi-
nated chemists' understanding of many fundamental chemistry rules. Georg Stahl
proposed a substance, "phlogiston," that's released during most chemical reactions.
His analogy for this phenomenon was widely accepted. Scientists researched phlo-
giston and developed the model simultaneously, adjusting it when theoretical issues
concerning weight and balance arose. Though severe enough to falsify the theory,
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problems were disregarded and even said to confirm it. Stahl and his colleagues in-
sisted on their theory's certainty and model until Lavoisier identified their errors. It's
possible to assert, then, that when analogies?® are part of the process of discovering
knowledge -or the methodology of the natural sciences in obtaining information-
they can evidently be justificatory.

Ultimately, despite how analogies are mostly thought to be involved in the acqui-
sition of knowledge, taking on the role of aiding understanding, their justificatory
capacity cannot be overlooked. While in both the arts and natural sciences, along
with other subjects, analogies are used to simplify, concretize, and make abstract,
complex concepts applicable to daily life, they can be used by artists to reinforce
their subjective beliefs and by scientists to develop a scientific theory or law. | claim
that beyond aiding understanding, analogy can also provide justification, usually
in application. Still, its predominant purpose remains assisting understanding in
knowledge acquisition. We often draw comparisons and make connections between
various extraneous elements every day, therefore using analogies to make sense of
our personal knowledge. This is why it is crucial to acknowledge that the multidi-
mensional nature of analogy helps us make sense of the world around us.
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An Analysis of the Beautiful and Sublime
in Kant's Critique of Judgement

To what extent does the concept of sublime distinct from
that of the beautiful in means of the purposiveness in Kant's
Critique of the Judgement?

Introduction

Immanuel Kant, the eighteenth-century philosopher, completes his famous cri-
tique series with Critique of Judgement, also known as the Third Critique, in which
he conducts an investigation into a possible a priori principle of the faculty of judge-
ment. To achieve his aim, he looks into the aesthetic judgement proposing that the
very principle intrinsically related to the pure aesthetic judgement. By following such
a path, he constructs his aesthetic theory.

In hiswork, he discusses the concepts of "beautiful" and "sublime" as the main contribut-
ing components of his aesthetic theory. He creates a multi-dimensional contrast between
the two concepts within the complexity of his theory. In his work, it can be seen as a con-
tradiction that he allocated a complete section for the analysis of sublime, i.e. "Analytic of
the Sublime," in spite of his statement that sublime in nature doesn't attribute importance
as much as the beautiful does (Kant, CJ, 77)". Therefore, it can be asked to what extent is the
concept of sublime distinct from that of beautiful in means of the purposiveness in Kant's
Critique of the Judgement? Is the concept of sublime less important compared to that of
beautiful in means of its relation to the a priori principle of judgement?

This essay examines the distinction between the two concepts in order to argue that
the beautiful is more important than sublime in expressing the purposiveness in nature.
However, this hierarchical relation is not applied to in general as the sublime indicates
the existence of the purposes of the cognitive faculties. Notably, the sublime contributes
to the proving and explanation of the beautiful in Kant's aesthetics in means of the way
imagination acts. Furthermore, the sublime is very important as it presents the tran-
scendence of the reason which is one of the main propositions of Kant's transcendent
philosophy. Throughout the cumulatively-evaluated remark of the distinction, this essay
discusses the importance that Kant has attributed to the sublime and further whether
the distinction between the two concepts offers a justified and valid ground for examin-
ing the contradiction between them.

'Citations from Critique of Judgement is located by the initials "CJ".
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This study is based on a close reading of the text in question and focused on the
contrasts between the descriptions of the two concepts. Hence, the comparison is
settled as the main method of the research undertaken. The analysis of the obtained
information is carried out within the Kantian philosophy and terminology. Thus, the
key concepts and expressions are explained in the form of "i.e." in order to establish
a proper ground to present such research in the frame of Kant's philosophy.

This essay mainly framed in the sections of "Preface", "Introduction”, "Analytic
of Beautiful" and "Analytic of Sublime" of the Critique of Judgement. Though, other
works of Kant and a couple of commentary sources on his aesthetic theory have
contributed to the essay. This essay has some limitations such that the original text
was written in German, so the research and analysis are conducted only on trans-
lated texts which put a set-back to understand the philosopher. However, this essay
doesn't focus on linguistic analysis, but only for a slight point, therefore, such limita-
tion hardly interferes with the quality of the research.

Last but not the least, some researches have been conducted on the distinction
between the beautiful and the sublime, i.e. the topic of this essay. However, those
studies are framed on a broader scale and don't focus on the relation between "the
purposiveness" and the distinction (Guyer, 753). Hence, the research question of this
essay is an important one because it brings in a critical perspective to the problem
that if Kant's aesthetic theory is contradictive within itself. Hence, the rather am-
biguous status of sublime compared to that of beautiful is argued and a promising
critical remark is presented on the issue which makes the research contributing to
the understanding of Kant's aesthetic theory.

Foundations of Kant's Aesthetic Theory

In Prolegomena, Kant states that the pure reason is constituted by a complex of
faculties that are thoroughly interconnected and no critique which doesn't involve
one of these parts can be proved to be a proper one.Therefore, delivering his famous
critique, Kant aimed to examine the reliability of the way human beings acquire
knowledge by presenting a critical analysis of human cognition in transcendental
means. As Kant makes a statement on the series: "... the critique of pure reason...
consists of three parts: the critique of pure understanding, of pure judgement, and
of pure reason, which faculties are called pure on the ground of their being legisla-
tive a priori." (Kant, Prolegomena, 13). On usual grounds, the faculty of judgement
is governed by faculty of understanding or that of reason and makes a determining
judgement which subsumes the particular under the universal by deduction, there-
fore, not pure. In some cases, the judgement acts independently of these governing
faculties and their laws in order to come up with a reflective judgement which de-
parts from the particular to arrive the universal by induction, therefore, pure. For
that reason, reflective judgement is considered as the only subject of a possible tran-
scendental critique of the faculty of judgement.
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Reflective judgement is not determined by anything but only a priori principle of
the faculty of judgement (Kant, CJ, 25). At this point, pure aesthetic judgement,
namely judgement of taste, reveals its part as it is the only judgement which com-
pletely depends on the very principle. Thus, Kant investigates into the judgement
of taste and its concepts, i.e. the beautiful and the sublime, to reveal the principle,
namely purposiveness so that he was able to establish his critique of transcendental
judgement.

"Distinction"

Concepts of beautiful and sublime resemble at some points as they differ on some
other means. The expression chosen for the description of the difference between
the concepts reveals a clue for whether any kind of hierarchical quality is attributed
by the differences: "... the most important and vital distinction between the sublime
and the beautiful..." (Kant, CJ, 76). From a linguistic approach, "to distinct" expresses
being easily separable entities, however, it doesn't imply superiority in importance
between objects while such hierarchical difference indicated by "to distinguish"
(Merriam-Webster Dictionary). Besides, Kant himself preferred "distinction" to com-
pare two objects, i.e. the principles of the philosophy of nature and that of the phi-
losophy of morals, which are assumed hierarchically equal in several sections of his
work (Kant, CJ, 7-8). Hence, it is implied that the sublime is equal to the beautiful as
a concept of aesthetics. Therefore, the possible superiority of the beautiful over the
sublime should be investigated through different aspects.

Moments of the Judgement of Taste

Kant outlines features of the pleasure in the judgement of taste into four mo-
ments which are quality (disinterestedness), quantity (universal validity), relation
(subjective purposiveness) and modality (necessity)?.. The moments are the essen-
tials for a judgement to be purely aesthetic, so the pure judgement on sublime sat-
isfy the moments as that on beautiful does (Kant, CJ, 75). Besides, he presents these
categories in form of the definition of the beautiful stating that what obtained from
the analysis of the judgement on the beautiful must be induced to the judgement of
taste in general which includes the judgement on the sublime (Kant, CJ, 35). Hereby,
a problem arises. If the moments are the definitions of judgement of taste, then how
possibly could the judgement on sublime be distinct from that of beautiful while the
two underlies the same moments? The moments express a general definition for
the judgement of taste, however, the practical application of these moments allow
differences between the beautiful and the sublime to arise. For the first moment,
the moment of quality refers to disinterestedness of subject to the object. For the
beautiful, the pleasure in the judgement should not only rely on sensation of the
existence of the object, i.e. there should not be an appetite and need for the object.

2Kant has coined the concept of moments in Critique of Pure Reason as "the categories of pure understanding".
However, there's no indication to that the moments of aesthetic judgment are related to the moments of pure
understanding in content. (Kant, Critique of Pure Reason, 206)

166



For instance, one can judge a dish as beautiful if only he/she is not hungry. One can
judge a blue dress as beautiful if only his/her favourite colour is not blue or at least
his/her judgement is not affected by his/her colour choices (Kant, CJ, 42). However,
disinterestedness in the judgement on sublime is provided in a different aspect. The
feeling in the sublime is fearful and the subject is expected to be secure from the
object of the sublime. For instance, the storm can be judged as sublime if only the
subject is far from the danger it poses, therefore, the subject is not physically threat-
ened (Kant, CJ, 91). From it, the moments are not the ultimate definition of the two
concepts despite they are proved to be defining the concepts to some extent.

On the other side, Paul Guyer brings in a linguistic approach on this question as he
argues that the moments are not the definitions of the judgement of taste. He states
that the word Kant used in the original text® doesn't only mean "definition", but also
"description", "declaration" and "explication" (754). Hence, Kant doesn't imply that the
moments are mere definitions of the concepts. Rather, he assumes that they are the
minimum conditions to be satisfied by the concepts to be aesthetically pure. Then the
next question comes in: On which ground does the difference between the sublime and
the beautiful rest on considering they are the same kind of aesthetic judgement with the
same set of criteria to fulfill? Kant comes up with the moments by following "the logical
functions of judging" (Kant, CJ, 35). Besides, he doesn't make a statement that the judge-
ment of taste can only be evaluated in terms of logic and epistemology. As the pleasure
in the judgements proves to be different in quality, i.e. the way the pleasure arises, so the
judgements can be evaluated through phenomenological perspective.

The phenomenological differences between the judgements don't interfere with the
judgements satisfying the moments eventually, but only with the way the judgements
satisfy the moments*. As these moments are the essentials which constitute the way we
cognize the existence of the a priori principle, the phenomenological root can reveal the
different sides of the principle. Therefore, the phenomenological distinction between
the concepts can result in difference in how the judgements on them relate to the prin-
ciple of purposiveness. The purposiveness is a transcendental principle which means its
status is purely logical. On the other side, the way human cognition roots this principle
back depends on the feeling of pleasure which is ultimately phenomenological. As the
purposiveness is the only principle acting upon all judgements, so qualitatively-variant
feelings of pleasure can not make or indicate a contrast in the principle acting on judge-
ments itself. However, phenomenological features of pleasure can change the relation
of the representations to the feeling of pleasure in the judgement as the pleasure arises
only when a cognitive purpose is satisfied (Kant, C/, 24). The different relations construct
different phenomenological processes which constitute the distinction between the two
concepts. Therefore, the comparison between the two concepts in means of the quality
of the pleasure shall enable us to evaluate their intrinsic relationship with the a priori
principle they rely on.

2Erklarung
“For a broader discussion on this problem, see Paul Guyer, Kant's Distinction Between the Concepts of Beautiful
and the Sublime, Review of Metaphysics, Vol. 35, p. 753-783.
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In the beautiful, the pleasure is positive, i.e. it doesn't involve negative feelings
such as displeasure, and attainable with charms and furtherance of life. In that
sense, it is compared to the agreeable. On the other side, the pleasure in the sublime
is negative, i.e. it is the pleasure arises from displeasure (Kant, CJ, 75). How this nu-
ance appears will be explained in detail in the section "Role of Cognitive Faculties",
however, it is not the focus for this section's argument.

Positive pleasure implies that the purposes of the involved cognitive faculties® are
perfectly satisfied. This is only possible when the imagination is able to provide req-
uisite representation for the understanding's purposiveness. Hence, imagination's
success in representing means the proper form of the object of the beautiful can
be represented. On the other side, the negative pleasure in the sublime indicates
displeasure involved in the process. This means some of the purposes of the involved
faculties® are not satisfied and the imagination could not provide the necessary rep-
resentation for the reason. Therefore, the beautiful appears to be much more im-
portant in expressing the purposiveness in nature compared to the sublime.

Vital Distinction: Form vs. Formlessness

The judgements on both concepts satisfy the same set of moments. The philosopher
used them to define and describe the concepts, however, he followed a different meth-
od in presentation of the moments in the sublime from that in the beautiful. This is a
deliberate choice of the philosopher, therefore, such a nuance implies a "vital" (Kant,
CJ, 76) distinction between the concepts. In case of beautiful, the moment of quality,
i.e. disinterestedness, is the first moment because the aesthetic judgement relies on
the form of the object. In case of sublime, as opposed to that of beautiful, the moment
of quantity comes first due to "the formlessness that may belong to what we call sub-
lime" (Kant, C/, 78). Before proceeding to what such nuance signifies in terms of purpo-
siveness, "may" in the expression taken from the text leads the research to investigate
whether the formlessness in the sublime is something possible or necessary? The sub-
lime relies on the attitude of mind, "...the attitude of mind that introduces sublimity
into the representation of nature." (Kant, CJ, 77), rather than the external ground. The
imagination has the ability to employ its own representations for the mind's purposes,
so the sublime is dependent on the attitude of the mind rather than the form of the
object. From the description, it can be said that the formlessness in sublime is always
possible. Hence, the exact question should be that is it possible for the sublime to be
grounded on the form of the object? To generate a proper conclusion for the problem,
the definitions and examples of different kinds of the sublime, i.e. the mathematically
and dynamically sublime, given by Kant should be examined.

Kant divides the sublime into two categories: mathematically sublime and dynami-
cally sublime. Mathematically sublime is related to the magnitude of the intuited object
and it requires a particular kind of relation between the two operations of imagination in

*In beautiful, the imagination and the understanding are involved.
¢In sublime, the imagination and the reason are involved.
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estimation of magnitude: apprehension and comprehension. The judgement on sublime
emerges where the pieces apprehended are so much that the imagination is not able to
unify the given manifold, i.e. it happens where imagination can not provide with a proper
representation of the form of the object (Kant, CJ, 82). Thus, mathematically sublime is
strictly requires formlessness. On the other hand, the dynamically sublime expresses the
sublime related to the might of the object and it requires "...our judgement takes the
form of our simply picturing to ourselves the case of our wishing to offer some resistance
to it, and recognizing that all such resistance would be quite futile." (Kant, CJ, 91). The
description doesn't imply a necessity for the formlessness as the form of the object can
be taken as the fearful being.

The examples of the dynamically sublime can be evaluated to find if there's a case that
proves the possibility of the sublime involved with the form of the object. Kant gives
God, the savage, the soldier, the general and war as the examples of the possible objects
of the dynamically sublime (Kant, CJ, 92-93). Among them, God is inherently formless as
it has no proper form in nature. As another example, war can involve something sublime
in it if only it carries order, a sacred respect for the rights of civilians and fortitude to
confront the dangers that are exposed to the nation. From it, the sublime in war can not
rely on the feeling which is represented in a proper form because what makes it sublime
is only conceptually changing the war. The conceptual changes don't involve the form,
hence the sublime in war doesn't depend on the form. In cases of the soldier and the gen-
eral, the sublime doesn't bore on the form of them, rather it relies on the objects' status.
The feeling of sublime arises when the soldier or general is able to resort to violence but
he resists using such power in the sake of civilization and morals. Overall, the examples
given in the work don't demonstrate a case of sublime which rests on the form of the
object. However, such investigation doesn't allow a certain conclusion as the examples
can not cover all possible cases of the sublime, i.e. can not provide a ground for a priori
judgement on the problem. At this point, Douglas Burnham's comment on the sublime
is very essential for the solution. He states that the sublime has characteristic of the
combination of familiarity and unfamiliarity (88). As such a combination is possible only
in case of indecisiveness on the object's quality in means of familiarity of its form, it im-
plies an inherent ambiguousness in its form, therefore formlessness. Hence, the judge-
ment of taste on sublime bores on the formlessness.

The purposiveness in nature refers the technic of nature as if it is created by a ra-
tional being (Kant, CJ, 64). To reveal the purposiveness in nature, form of the object
of nature to be represented by imagination is required because without the form of
the object, it is impossible to cognize anything about nature. Hence, the judgement
of taste on beautiful expresses the purposiveness in nature because it relies on the
form of the object. On the other hand, the judgement on sublime doesn't refer to the
purposiveness in nature as much as the beautiful does because it relies on the form-
lessness in the sublime experience. Thus, the sublime is "far less important" than the
beautiful in means of purposiveness in nature, therefore the a priori principle of the
faculty of the judgement. However, the principle of the purposiveness in nature is
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distinct from the purposiveness in general and the emphasis on the sublime in Kant's
theory can be evaluated in the second sense. The analysis of the sublime concerning
the second sense will be conducted in means of the role of the cognitive faculties in
the judgement on the beautiful and that on the sublime.

Role of Cognitive Faculties in the Judgements

In the aesthetic judgement on the beautiful, the imagination interacts with the fac-
ulty of understanding in free play, i.e. the determinate concepts or principles of the un-
derstanding don't govern the imagination. Both faculties are satisfied in means of their
purposes which results in positive pleasure, i.e. the pleasure that doesn't involve a con-
flict between the faculties. In case of the judgement on the sublime, the imagination
interacts with the faculty of reason and, like that in the beautiful, the imagination is
not governed by the determinate concepts or principles of a higher cognitive faculty, i.e.
the faculty of reason. However, in the sublime the imagination is not as free as it is in
the beautiful because the reason has its superiority over the imagination in means of
purposes. In the process of the judgement on the sublime, the imagination is used by the
reason to fulfill the reason's purposes and doing that, the imagination acts counter-pur-
posively in satisfying its own purposes. Thus, the feeling of negative pleasure arises from
the conflict between the imagination and the reason. (Kant, CJ, 99)

At first, it seems contradictory for imagination to act counter-purposively even
though it is not governed by a higher faculty but the case is the employment of imag-
ination for higher purposes, i.e. ideas of reason. When the imagination appears to be
inadequate to represent the objects according to the ideas of the reason, the feeling
of displeasure arises from that the purpose of the imagination is unsatisfied. Howev-
er, the inadequateness of the imagination proves the superiority of the ideas of the
reason over the nature itself, so the purposes of the reason is satisfied. From this, the
negative pleasure, i.e. pleasure arising from the displeasure, arises.

Despite the statement that the sublime doesn't have much to offer in means of the
purposiveness in nature, it reveals two important functions within Kant's aesthetic
theory. First of all, it proves that it is possible for the imagination to act freely, i.e. with-
out determination of a higher faculty, in sake of purposiveness in general, therefore
pleasure. As the free play of the imagination with the understanding proves to be one
of the essentials of the beautiful and the beautiful proves to be giving the indication of
the purposiveness in nature, i.e. a priori principle of the judgement, hence the analytic
of the sublime contributes to the explanation and proof of the beautiful.

Furthermore, the sublime demonstrates a strong indication to the purposes of the
reason as the pleasure in sublime relies on them. In that sense, it's a proof of the
transcendence of the reason which is one of the main propositions of Kant's critique
of the transcendental philosophy. Transcendence of the reason is the starting point
of the possibility of the transcendence of the judgement in the way Kant followed in
introducing the Third Critique.

170



Conclusion

Kant constructs his aesthetic theory to reveal the a priori principle, that the faculty
of the judgement lies on, i.e. the purposiveness of the nature, and analyses the beauti-
ful and sublime. He states that the sublime is far less important than the beautiful in
revealing the purposiveness of the nature. However, many arguments have appeared
such as whether the beautiful and sublime are actually different from each other or
whether the sublime is a complementary or independent concept of the beautiful.

The judgement on the sublime and that on the beautiful underlie the same moments
as the two concepts belong to the judgement of the taste. While the two are similar
epistemologically, they are distinct from each other phenomenologically. Considering
the Kant's motivation for the Third Critique, i.e. purposiveness, the beautiful has supe-
riority over sublime and the sublime is complementary to the beautiful. However, in
general, they are distinct and equal concepts in Kant's aesthetics.

The beautiful relies on the form of the object while the sublime may lie on the form-
lessness. After the investigation into the sublime-form relationship, it can be said that
the sublime necessarily attributes formlessness. Hence, the beautiful implies the pur-
posiveness in nature as the sublime doesn't indicate something purposive in nature.
From it, the sublime doesn't attribute the importance that the beautiful has in terms
of the purposiveness in nature, i.e. the a priori principle of the judgement. However,
the sublime plays a key role in promoting the experience of the beautiful. The imag-
ination interacts with reason without being determined by it for the sake of the pur-
posiveness of the cognitive faculties. As the imagination goes into such a relationship
in spite of violating its own purposes, thus, the sublime proves to be strong evidence
for the possibility of that the imagination operates independently of a determining
concept or rule of a higher cognitive faculty, i.e. the reason or the understanding. For
the purposiveness of the cognitive faculties in general, the sublime involves the plea-
sure arises from the satisfaction of the purposes of the reason. As the purposes, i.e.
the reference to the ideas, of the reason precedes the purposes of the imagination,
the transcendence of the reason is demonstrated. From it, the orientation Kant has
constructed for the critique of the judgement is justified.

Noting the complexity of Kant's aesthetic theory, it can be concluded that the sub-
lime has an important role in the critique of the faculty of judgment even though it
doesn't directly attribute a reference to the purposiveness in nature. Therefore, the
problematic statement that the sublime is less important (Kant, C/, 78) is proven to be
not contradictive to his aesthetic theory in general. This research could be improved by
investigating the original texts rather than the translated ones. Furthermore, a broad-
er investigation into the applications of beautiful and sublime would develop this re-
search as Kant's philosophy involves empirical sources as well as rational ones.
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The Concreteness Effect
An Investigation into Whether A Word is Concrete, Abstract, or
Emotional is Significant in A Free Recall Task

Introduction

The cognitive process of memory has long been researched by psychologists that
have taken on a variety of different perspectives. Many memory models have been
proposed over the years. One of the most common and effective ways these models
were tested was through free recall tasks in which participants were required to re-
call words.

It is considered an established idea that some words are easier to remember than
others, but the specific characteristics of these words are subject to ongoing re-
search. Strong evidence suggests that their level of "concreteness" may play a role.
The concreteness effect refers to the phenomenon in which more "concrete" words
are remembered correctly than "abstract" ones in various memory tasks. Having
been studied for decades, the concreteness effect is considered a robust phenome-
non and many words have been classified according to their degree of concreteness.
Concrete words tend to refer to concepts that have bounded, identifiable referents
while abstract ones do not have a clear, easily identifiable referent'. Many research-
ers have attributed the concreteness effect to concrete words having single, bound-
ed referents and not many, as well as the fact that they can be observed or perceived
with the senses.

Although he is not the sole or earliest researcher to study it, the concreteness ef-
fect has primarily been studied and developed by Allan Paivio. Along with several
other researchers, he has studied the main reason for the enhanced retainment of
concrete words rather than abstract ones. Paivio developed the dual-coding theory
which suggests that? visual representations of concrete words ensure that they are
remembered more frequently and correctly than abstract ones. Paula Schwanenflu-
gel?, on the other hand, argued that it is the availability of context, or lack thereof,
that makes concrete words easier to recall than others. There have since been other
hypotheses and experiments to understand the concreteness effect.

"Borghi et al. (2017).
2Paivio (1971).
3 Schwanenflugel, Akin and Luh (1992).
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It was Jeanette Altarriba and Lisa M. Bauer* that pointed out that the unjustified
categorization of "emotional" words with abstract ones is a potentially significant
limitation of research on the concreteness effect. They argue that although the con-
creteness effect is present when the only word types considered are concrete and
abstract, this may not be the case if a distinction was made between emotional and
abstract words was made in many memory tasks. While it was primarily assumed
that emotional words emerging as a separate category could increase or decrease
the concreteness effect, they hypothesized that it would increase it. They demon-
strate through various memory-related tasks that emotional words are recalled bet-
ter than both concrete and abstract words, and that the concreteness effect is not
completely relevant in this context where emotional words are involved.

The aim of this study is to test whether a distinction being made between abstract
and emotional words interferes with the concreteness effect. It aims to understand
whether the concreteness effect can be observed during a free recall task, and also
if categorizing abstract and emotional words in different groups will have any effect
on the way it is observed in this context.

Research Hypothesis (H.)

Participants presented with separate lists of abstract, concrete and emotional
words will recall more emotional words than both abstract and concrete due to their
potential personal connotation and because of emotional processing in the brain be-
ing different than that of regular words. In the condition in which emotional words
are categorized with abstract ones, will recall more concrete words than abstract
ones.

Null Hypothesis (H )

Distinguishing between emotional and abstract words, as well as words with vary-
ing concreteness levels, will have no significant effect on the number of words par-
ticipants recall from any category.

Method
Design

The study was conducted as a laboratory experiment. There was a random alloca-
tion of participants into either the control group in which only concrete and abstract
lists were used and abstract words were grouped with emotional ones or the exper-
imental group in which concrete, abstract and emotional words were each different
categories. An independent measures design was utilized in order to ensure that the
same participants would not hear the same words twice, giving them the chance
to rehearse them. Both groups completed a free recall memory task. Although the
words were verbally recited to them, they wrote them down and data was therefore

4 Altarriba and Bauer (2004).
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obtained in a written form. The words lists were put together carefully with buffer
words added to avoid the primacy/recency effect and the syllable count taken into
account.

The independent variable (IV):

Word type, with the levels of concrete abstract, and emotional.

The dependent variable (DV):

Number of words participants remember correctly in a free recall task.

Ethical guidelines were strictly followed. Participants were informed of their right
to ask questions and withdraw from the experiment at any time, also withdrawing
their data. The personal information they disclosed would be confidential. They were
also aware that no harm would come to them, and the experiment would stop at any
time should they feel distressed in any way. The debriefing they received informed
them about the aim of the experiment and they were thanked for participating.

Participants

The target population was all high school students, though only non-psychology IB
students participated in the experiment. Convenience sampling was used to recruit
participants of both sexes, though more female than male (four males and twelve fe-
males). They were aged 18-19 years old. Through random allocation, they were grouped
equally into either the experimental or control group. The study was conducted in the
participants' native language. Students who did not share the same native language or
fluency were excluded from the experiment as to avoid confounding data.

Materials

- Consent forms®

- A list of 24 words with high concreteness ratings (20 to be used in scoring, 4 to
act as buffers)®

- A list of 24 words with low concreteness ratings — abstract words (20 scoring, 4
buffers)’

- A list of 24 words classified as emotional (20 scoring, 4 buffers)?
- Writing utensils
- A stopwatch

- Blank numbered lists

°See Appendix Il
¢ See Appendix IlI
7 See Appendix Il
& See Appendix IlI
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Procedure
Participants completed a free-recall task with no time restrictions.

The experiment was conducted first on the control group, then the experimental
one. The group was seated, briefed and signed the consent forms. Participants were
given necessary instructions®.

The words from the "concrete" list was then read aloud by the researchers to the par-
ticipants at 3-second intervals, the entire list taking approximately 1 minute, 13 seconds.
After the list was completed, the participants filled in the blank spaces on their papers
with the words they could recall, and the same was repeated for the abstract list that
also includes emotional words. For the experimental group, the same procedure was
followed for the concrete list, then the emotional list and then the abstract one. The in-
tervals and time period was maintained while reading the list, though participants took
as much time as they needed while writing.

After the participants confirmed that they were finished writing down all of the words
they could recall, they were informed that the experiment is over. They were be debriefed,
and their papers were collected. The aim of the experiment was explained to them and
they were given the opportunity to view the full lists of the words used.

Results

Descriptive Results

Once the raw data'™ was processed, measures of dispersion™ and central tendency® were
calculated. Maximum and minimum values were identified, and range derived from them.
There was a shared range of 8 in the control condition with maximum values being 15 and
14 and minimum values being 7 and 6 respectively for concrete and abstract lists. In the ex-
perimental condition, maximum and minimum values for the concrete lists were 19 and 6
(range = 13). These values were 17 and 5 for the abstract list and 16 and 7 for the emotional:

Condition - Word  Mean Words Max Min Range
Type Recalled
Control - Concrete 10.38 15 7 8
Control - Abstract 10.63 14 6 8
Experimental - 13.25 19 3 13
Conerete
Experimental - 10.75 17 5 12
Abstract
Experimental - 12.63 16 7 9
Emotional

Values of standard deviation and variance show that there is high dispersion among val-
ues. In the control group, the concrete list had a standard deviation of about 2.72 and a
variance of 741 while the abstract list had a standard deviation of 2.39 and a variance of 5.7.
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The experimental lists showed standard deviation values of 5.04, 3.54, and 3.02 and varia-
tion values of 25.36, 12.5, and 9.13 for concrete, abstract, and emotional lists respectively.

Condition - Word Type Standard Deviation Variance
Control - Concrete 2.72 7.41
Control - Abstract 239 5.70

Experimental - Concrete 5.04 . 25.36
Experimental - Abstract 3.54 . 12.50
Experimental - Emotional 3.02 . 9.13

Mean Words Recalled (Experimental)

Words Recalled

Concrete Abstract Emotional

Mean Words Recalled (Control)
12

10

‘Waords Recalled
@

Concrete Abstract

With this descriptive data taken into account, it can be deduced that the data val-
ues were highly dispersed around the mean values.

Inferential Statistics
A paired samples t-test and a repeated measures analysis of variance (ANOVA)

were carried out to interpret data from the control and experimental conditions re-
spectively.
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The paired samples t-test was used to compare the number of words correct re-
called from both concrete and abstract lists, and identify the extent to which data
values are statistically different. There was found to be no significant difference in
the number for concrete and abstract lists, as can be seen from the mean and stan-
dard deviation values stated above; t(7) = 0.113, p = 0.91 (> p = 0.05, assuming a 95%
confidence interval). The Sapiro-Wilk test of normality shows that the data does not
violate the assumption of normality; p = 0.16.

Paired Samples T-Test

. Mean
f .
statistic d p difference
Abstract  Concrete ?t“de”"s 0113 700 0913 0.125
Test of Nomality (Shapin-Wilk)
w [
Abstract - Concrete 0.873 0.162

The ANOVA compared the concrete, abstract, and emotional lists and also showed
that the independent variable word type did not have a statistically significant effect on
the number of words recalled; F = 2.38, p = 0.13 (> p = 0.05, assuming a 95% confidence
interval). With a Mauchly's W value of 0.67 and a p = 0.30, it can be deduced that sphe-
ricity was not violated.

Within Subjects Effects

Sum of Squares df Mean Square F p
Words Recalled 323 2 16.17 238 0.29
Residual 95.0 14 6.79

Tests of Sphericity

Mauchly's W p

Words Recalled 0.674 0.306

Therefore, the results were statistically nonsignificant, and the H1 hypothesis must
be rejected. The H, null hypothesis is therefore accepted.
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Discussion

The results show that there is no statistically significant effect of the level of con-
creteness of a word on whether it is remembered correctly or not. Not only did the
distinction made between emotional and abstract words not prove to be a signif-
icant determinant of whether -and how correctly- a word is remembered, but the
concreteness effect was also not observed in this particular study. This can be at-
tributed to a variety of factors. The mean and standard deviation values did not differ
much across any of the groups, whether experimental or control, and the statistical
tests conducted also made it evident that the research hypothesis (H,) is rejected
and the null hypothesis (H,) is accepted.

Participants recalled roughly the same amount of words from concrete, abstract,
and emotional lists in both conditions. Personal differences seemed to play an im-
portant role in this. Some participants had received training in memorization tasks
while some hadn't, and this could not be controlled because of convenience sam-
pling. Frequency -the amount of exposure of participants to a word in daily life-
could be a defining factor, with participants recalling words that they hear more
often better. The effect of frequency may have overriden the concreteness effect.
Additionally, though measures were taken to minimize it by adding two words each
to the beginning and end of every list, the primacy-recency effect by which the first
and last words heard are better recalled in memory tasks, could have affected the
number of words correctly recalled.

There were also certain limitations in the design. Convenience sampling makes the
results less generalizable than a more random sample would allow for being more
representative of the target population. Also, despite efforts to do so, the syllable
count of the words could not entirely be controlled since the selection criteria was
based mainly on concreteness level. This means that monosyllabic words may have
been easier to recall than trisyllabic ones.

Further areas of investigation could include the replication of the study in relation
to neuropsychology, with the brain being observed as well. A time limit could be
added to the design to understand if it has additional effects. The same experiment
could also be conducted on a different target population like people with mental
disabilities or illnesses. Ultimately, this study did not support the hypothesis that
distinguishing between emotional and abstract words would have implications re-
garding the concreteness effect, which was also not observed. Due to a variety of
factors, the null hypothesis is accepted.
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Appendices
Appendix | - Standardized Instructions

Standardized Instructions

Hello everybody, and thank you for participating in my experiment.

The experiment consists of a simple free recall / memory task in which | will read a
list of words aloud to you, only once, and afterwards you write down all of the words
you remember. You are allowed to take as much time as you need to write the words
down in the blank sheets provided.

Write down only what you remember, as this is what the experiment aims to de-
termine.

Feel free to stop the experiment at any point if you feel that there is a problem.

Please read and fill out the consent forms provided. Does anyone have any ques-
tions?

Deberiefing Instructions

The aim of the experiment was to observe the concreteness effect in the number
of words recalled, which suggests that concrete words are recalled more easily than

181



abstract ones. It was also to determine whether or not emotional words should be
categorized in a different group than abstract ones due to their differing effects.

The first and final two words included in the lists will not be taken into account
during scoring, because them being recalled is unrelated to the concreteness effect.

Free free to ask any questions you may have. Thank you once again.

Appendix Il - Consent Form

Consent Form

i. | was presented with sufficient information and instructions regarding the ex-
periment.

ii. | understand that the experiment will not be physically or mentally harmful or
distressing to any of the participants.

iii. | am aware that my identity will remain anonymous and any personal informa-
tion | disclose will be confidential.

iv. | know that am allowed to ask the researchers questions concerning the exper-
iment.

v. | recognize that | have the right to withdraw from the experiment at any time,
and withdraw my data as well.

vi. | understand that at the end of the experiment, | will be debriefed and be able
to find out the results.

Acknowledging the points mentioned above, |, ,
provide my informed consent to participate in this experiment.

Date: Contact Number:

Signature:
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Appendix lll - Word Lists

CONCRETE ABSTRACT EMOTIONAL AAND E

1. sandik - trunk 1. adalet - justice 1. mutsuzluk - !. bikkinlk-boredom
unhappiness

2. palto - coat 2. uyum - harmony 2. cennet - paradi
2. sabir - patience

3. ugak - airplane 3. cennet - paradise 3. kaygi - worry
3. sinir - temper

4. bayrak - flag 4. onur - honour ) 4. kilttir - culture
4. mutluluk - happiness

5. bina - building 5. kiiltiir - culture L 5. nese - joy
5. lizgiin - sad

6. gazete - newspaper 6. dram - drama 6. biiyii - spell
6. ask - love )

7. kiz - girl 7. azim - perseverence 7. yorgunluk - tiredness
7. kaygi - worry . .

8. ip-string 8. haz - pleasure 8. prensip - principle
8. nese - joy .

9. karton - cardboard 9. jnang - belief 9. saskin - surprised

. limit -hope . .

10. heykel - statue 10, Fitiii = tite 10. vicdan - conscience
10. saskin - surprised

11. karinca - ant 11. siiphe - doubt i it 11. hiiztin - sorrow

11. hayret - wonder 5 kT
12. yagmur - rain 12. evrensel - universal 120 eromsel-univeral

12. memnun - satisfied 13. sok - shock

13. yalmiz - alone 14

13. yastik - pillow 13. gurur - pride

14. zeytin - olive 14, harika - wonderful - IHopya - Wiopia

14. sevgi - love
15. ekran - screen 15. moral - morale 15. ask - love

15. korku - fear
16. fotograf - photo  16. prensip - principle 16. dram - drama

16. seving - joy o
17. masa - table 17. ugur - luck 17. imit - hope

17. hiiziin - sorrow 18

18. salata - salad 18. tuhaflik - strangeness . moral - morale

18. sok - shock

19. vicdan - conscience 19. tizgiin - sad

19. telas -? 20

19, tren - train

20. sonsuz - endless . azim - perseverence

20. yogurt - yogurt
20. kizgin - angry 21. korku - fear

21. heyecan - excitement

21. sergi - exhibition 21. titopya - utopia

. . 22. biiyii - spell 22. zaman - time
22. sigara - cigarette i 22. bikkinlik - boredom 95, i
; 23, akil - mind . Sinir - temper
23. kabin - stall 23. depresit - depressive
4 3 24, tuhaflik - strangeness
24, ideal - ideal

24. altn - gold 24, yorgunluk - tiredness
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Appendix IV - Raw Data

1 25 5 1 19

2 31 8 1 24

3 29 8 0 21

4 38 7 4 28

5 29 8 2 19

6 33 6 L] 18

7 23 7 1 15

8 30 5 1 24

Total 238 54 19 168

Mean 29.75 6.75 2.38 21

9 39 9 5 25

10 39 8 (4] 31

11 55 10 1] 45

12 37 10 (4] 27

13 48 9 3 38

14 60 17 1 47

15 42 11 2 29

16 64 17 & 31

Total 384 81 13 293
Mean 48 10.13 1.625 36.63
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1 9 10 —
2 14 10 =
3 10 11 —
4 15 13 =
5 9 10 —
[ 7 11 =
7 9 ] —
8 10 14 =
9 13 5 7
10 9 10 12
1 19 10 16
12 6 9 12
12 13 1 14
14 18 14 15
15 9 10 10
16 19 17 15
Total 189 1M 101
Mean 11.81 10.68 12.63

Appendix V - Statistical Calculations

=

N
_12
=N Xi = mean

i=1

(standard deviation), variation = SD?
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Control Group - Concrete Standard Deviation, s: 2.7222627143085

Count, N: 8
Sum. Ix: 83
Mean, X: 10.375

Variance, s2: 7.4107142857143

Control Group - Abstract Standard Deviation. s: 2.3867192066577

Count. N: 8
Sum, Zx: 85
Mean. X: 10.625

Variance. s2: 5.6064285714286

Experimental Group - Concrete Standard Deviation. s: 5.0355876377184

Count, N: 8
Sum, Xx: 106
Mean, X: 13.25

Variance, s2: 25.357142857143

Experimental Group - Abstract Standard Deviation. s: 3.5355339059327

Count. N: 8
Sum, Ex: 86
Mean, & 10.75
Variance, 52: 125

Experimental Group - Emotion Standard Deviation, s: 3.0207614933986

Count. N: 8
Sum, Ex: 101
Mean, & 12.625
Variance, s 0125
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Tables produced by the statistics software Jamovi:

Paired Samples T-Test

Paired Samples T-Test

95% Confidence

Intarval
. Mean SE
statistic df P differance difference Lower Upper
Mbstract  Concrete  S™M9eMUS i3 700 0913 0125 m 250 275
Test of Nomality (S hapiro-Wilk)
w P
Abstract - Concrete 0.873 0.162

Nete. A low p-value suggests a violation of the assumption of nomality

Descriptives
N Mean Median SD SE

Abstract 8 105 1050 227 0802
Concrete 8 10.4 9.50 272 0982

Repeated Measures ANOVA

Within Subjects Effects

Sum of Squares df Mean Square F P n%s n?
Words Recalled 323 2 1617 238 0129 0089 0.089
Residual as5.0 14 6.79

Note. Type 3 Sums of Squams
[3]

Between Subjects Effects

Sumof Squares df MeanSquae F p n% n?

Residual 235 7 335

Note. Type 3 Sums of Squams
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Assumptions

Tests of Sphericity

Mauchly's W p Greenhouse-Geisere Huynh-Feldte

Words Recalled 0674 0.306 0754 0.916

Equality of variances test (Levene's)

F df1 df2 p
Concrete MNaM 2
Abstract MNaM 2
Emotional MaM 2

3 js there are no between subjects factors specified this asumption is always met.
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Zeynep Aytekin

To What Extent, If Any, Will A Newly Founded
Party in Turkey Embrace Populism When Formed
Against A Leading Populist Party?

The rise of populism is becoming clearer as populist leaders continue to hold more
power day by day. This has especially been an interesting issue for me since | have
seen the rise of the populist far-right movements in Europe and the election of a
populist leader like Donald Trump in the United States. Furthermore, I live in a coun-
try where the ruling party, Justice and Development Party (AKP), is widely accepted
to be a populist party. Hence, when | found out that a new opposition party, The Fu-
ture Party (GP), was going to be founded, | felt the need to explore what this would
mean for the populist rhetoric in Turkish politics. This is not only greatly significant
for the case of Turkey but will also give us an idea of the fate of populism all over
the world as it is important to analyse whether such newly founded opposition par-
ties embrace or reject the populist rhetoric. | will be exploring the question: To what
extent, if any, will a newly founded party in Turkey embrace populism when formed
against a leading populist party?

To determine whether GP acts as populists themselves, | observed different as-
pects of the party first hand. Therefore, after researching on populism, | decided to
attend the launch of the party to analyse it according to what | had learned. This
gave me the chance to meet the founding members, listen to different speeches and
observe the people they had support from in person. | also set up an interview with
Ali Pulcu, one of the founding members of the party, to further ask specific questions
and learn more about the party. These activities were greatly significant as they al-
lowed an insight | would not have had the access to otherwise. | had also planned to
attend a rally to engage with the supporters of the party. However, due to the coro-
navirus outbreak social gatherings were cancelled. Hence, this further activity was
not possible. The atmosphere, the kinds of people | met and the speeches | listened
to at the launch of the party allowed me to form ideas myself while the interview
confirmed or contradicted the observations | had made. Having the opportunity to
make observations first hand, listening to the speeches at the launch, and getting
to interview a founding member have all been very beneficial experiences that will
be used throughout this essay. Previous interviews and further research will also be
used for analyses, while different theories on populism will be referred to in order to
analyse GP. Due to my engagement activities, this essay will be on a national level,
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although it is a global issue that can be applied to and analysed all over the world.

There are many discussions between academics today regarding how populism
should be defined. However, there is an agreement as to how it works and the main
aspects to it. A general explanation is made by M. Canovan: "Populism in modern
democratic societies is best seen as an appeal to 'the people' against both the es-
tablished structure of power and the dominant ideas and values of the society."
Throughout the activities, one of the aspects of the party that drew my attention the
most was the distinction between "the people" and "the elite." This is one of the core
concepts of populism. Mudde and Kaltwasser explain that populists believe society
is divided into two homogeneous groups: the people and the elites.? Populists see
the corrupt elites, who do not fight for the people's interests and are placed against
them, as responsible for taking the power away from the people. Hence, populist
parties believe in "giving the power back to the people." They are against the existent
power structure. This distinction is clearly visible in the case of GP. It was emphasised
both during the launch and during our interview that the elite were corrupt and far
from what the people need. The founder of the party, Ahmet Davutoglu, blamed
AKP for malpractice and not working for the people, while also claiming that their
party understood the problems the people face. The ruling party was often blamed
for the problems faced today during other speeches as well. Hence, it is clear that
GP defines "the elite" as the ruling party and act as populists by dividing the society
into two. However, | also saw that GP did not completely act as populists when an-
alysed through this aspect. Zizek explains that populists blame "the elite" for every
problem faced.? The interview showed that this was not true for GP. Pulcu, when
asked about the problems that are being faced claimed that every problem "wasn't
necessarily caused by the ruling party." This shows that GP does not blame the ruling
party for every problem as expected. Therefore, they also do not declare that every
problem will be solved if the power is taken back from the elite. This approach does
not reflect what would normally be expected by a populist party. Thus, although a
populist approach is seen, we can also see that the differences of this new party to
populist parties are visible.

Another important aspect of the party that was emphasised was representation.
Populists, who believe they are the only representatives of people, claim to repre-
sent the hundred percent of society. This approach of the party was easily recognised
through Davutoglu's speech where he claimed the party would "include every indi-
vidualin society" several times. This claim to represent all of society was also empha-
sised during other speeches and even during the interview with Pulcu. These state-
ments showcase the populist characteristics of the party. Yet, we see once again that
the party does not completely act in a populist manner as they do not claim to be
the only representatives of the people. Miiller explains that populists only see them-
selves as the legitimate representatives of the people as they believe they should not

"Margaret Canovan, Trust the People! Populism and the Two Faces of Democracy, 3.
2 Cas Mudde and Cristdbal Rovira Kaltwasser, Populism: A Very Short Introduction.
3Slavoj Zizek, Against the Populist Temptation.
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be divided.* However, the statements made by the members of GP do not align with
this aspect of populism. For instance, Etyen Mahcgupyan, one of the founders of the
party, claimed that "No party can solve Turkey's problems on its own." This claim is
directly the opposite of what populist parties would usually declare, clearly showing
that this aspect of the party does not align with other populist parties. Thus, we see
once again that although there are significant populist features of the party, there
are also aspects that are rejected.

It is widely accepted by political scientists that populists prefer, as explained by
Miiller, "direct representation."> Populists believe that the establishments are all
corrupt due to the elites. Therefore, their intervention is not wanted. The direct rep-
resentation of the people is made possible through transparency and central lead-
ers. My observations during the launch have shown that transparency is a greatly
significant issue within GP. During several speeches, the leading party was blamed
and critiqued for corruption, while it was stated over and over again that the new
party would defend transparency. Davutoglu claimed that the main political prin-
ciple of the party was moral consistency and transparency, adding that they would
"seem as they are and be as they seem." This emphasis on transparency can also be
found in many other interviews. In fact, Davutoglu has claimed in an interview that
all of his political experience has shown him that the most significant issue in pol-
itics is transparency.® These claims and statements clearly show that transparency,
which is a significant concept in populism, is just as essential for GP as it is for other
populist parties.

The significance of a central leader is another characteristic of populists for the
issue of representation. Leaders are central and represent the people's interests. Of-
ten, the movements and the parties are directly linked with leaders who are seen as
saviours. When GP is analysed in this sense, we see once again that there are contra-
dictions. My observations during the launch show that the claims of the party are di-
rectly against the type of leaders often seen in populist parties. For instance, during
his speech, Davutoglu claimed that he is against parties being based on their leaders
and believes that they should be institutionalised. This is directly against what would
be expected from a populist party. Moreover, Ufuk Karci, who is one of the founders
of the party stated that the main difference between the ruling politicians today and
Davutoglu was that they could freely talk to him. These statements can lead to the
conclusion that GP claims to be against central leaders as seen in populist parties,
placing themselves directly against them.

However, the role of Davutoglu in the party must be further analysed to conclude
whether the party does completely reject central leaders. Although many members
of the party, including the leader himself, claimed that they were against this, it is

4Jan-Werner Miiller, What Is Populism?

* Jan-Werner Miller, What Is Populism?

¢ "Ahmet Davutoglu, Karar'a Konustu: Sahis Partisi Sahisla Gider," Karar.com, January 20, 2020, https://www.
karar.com/guncel-haberler/ahmet-davutoglu-karara-konustu-sahis-partisi-sahislagider-1450167)
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still seen that the party has a leader who is a former prime minister, hence, a very
well known figure in Turkish politics. As this party was formed in a political landscape
where a populist party was in power and the leader was central, it is no surprise that
Davutoglu claims to be against this. Yet, engaging with the people who were there
to support the party at the launch showed me that the people were there for the
leader and not the party. In fact, when asked about other founding members, many
did not have much to say. Thus, we see that there are contradictions for the issue of
the leader. Although a central leader is seen just as they are in other populist parties,
the same significance theoretically isn't there.

Another aspect of populism | felt the need to focus on throughout the activities
was, in Moffitt's words, "Bad Manners." Moffitt explains that populists usually speak
and dress like "the people."” For instance, the language used by populists is often
very different from the technocratic language otherwise used in politics. Slang and
swearing can often be heard from populist leaders. This is seen due to the appeal to
"the people" and it often leads to the denial of expert knowledge as well. However,
it was not possible to see such characteristics of GP throughout the launch or during
the interview. As "the representatives of the people", populists often use a very sim-
ple language and explain even the most complex issues in the simplest way possible.
However, this was not the case in Davutoglu's speeches. As a former academician,
his speeches, as the one during the launch, often consist of complex sentences and
sophisticated vocabulary. Furthermore, we see that GP differs from populist parties
when it comes to the importance they give to expert opinion as well. This can be
seen through how Pulcu, when asked about how decisions are made within the par-
ty, emphasised the significance of knowledge, experience and vision. Hence, we see
that GP cannot be classified as a populist party when analysed through the concept
of "bad manners."

Ultimately, it is clear that reaching a certain conclusion that GP completely em-
braces or completely rejects populism is not possible. We have seen GP's populist
characteristics through how they divide society into two groups, claim to represent
all of society, emphasise transparency and have a central leader. Yet, it was also
seen that they acted against this through how they didn't blame the elite for every
problem, didn't claim to be the only representatives, rejected the central leader and
didn't fit into the "bad manners" theory. Although it is not to the same extent, we
can see that the populist rhetoric in Turkish politics is partly continued by this oppo-
sition party while also rejecting certain aspects. This raises further questions about
whether this rejection is due to the party itself and their principles or being in the
opposition against another populist party. Would this opposition party turn into yet
another populist party if it were to be in power?

7 Benjamin Moffitt, The Global Rise of Populism: Performance, Political Style, and Representation.
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Mathematics Exploration

Muhammed Fatih Oz

Different Definitions of Fractional
Differentiation and Its Application
on Some Well-known Functions

1. Introduction
1.1. Rationale

| have a special field of interest in Mathematics. In the second year of my IBDP
education, | have met with a new study of Mathematics, Calculus. It was really ex-
citing to me because in my opinion, Mathematics is not that hard, but people always
tell me that | haven't encountered differentiation or integration yet. This year, | have
encountered them and | am very glad. We have learnt about differentiation and inte-
gration in our Maths class. Sincerely, it is not as hard as people say, at least for now.
We have done a lot of examples of derivatives and integrals, and one of the things
that I realised is that consecutive derivatives have a relationship between each other.
For example, to calculate a function's second derivative, we first need to differenti-
ate the function, and then do the same for the derivative of that function. It was as if
1differentiation + 1 differentiation = 2 differentiations, which represents the second
derivative of the function. | thought of such a relationship for the first derivative of
a function, and realised that half differentiation + half differentiation must be equal
to 1differentiation. When | made a research about this thought, | met with a subtop-
ic of Calculus, which is Fractional Calculus. This really intrigued me and therefore |
decided that this subject would be my exploration topic.

1.2. Aim of the Study and Approach to the Subject

My aim is to understand the concept of differentiation with fractional orders. |
have some functions that | really would like to learn how its half or any fractional
derivative is found. They are e*, sin(x), cos(x), x and 1. | hope | will be able to find all
of those' half derivatives.

1.3. Background Information

The derivative of a function with real variables refers to the change in the output
value, which is f(x), with respect to the change in the input value, which is x. This
can be used to find the gradient of a point on a curve. It is done with the well-known
gradient formula but with a second point which converges to zero, since we want to
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find a point's gradient. Gradient of a line, f(x), is found as following:

() = f(x)
m = ,

X1 — X3

where x,and x, are arbitrarily chosen values. In order to calculate a point's gradient
on a curve, we need to use the limit operator and find the gradient at that point by
making the interval between x; to x, infinitesimal, and go to zero. We will call this
interval h.

feth —fe) _
= lim
x+h—x h—0

flx+h)—f(x)
h

m = lim
h—0

Let’s define f(x). as f(x) = x% + 3x. By putting the values in place, we end up as following:

fx+h)—fx) . (x+h)Z2+3(x+h)—x%—3x

e A

o o x*+2hx+h*+3x+3h—x%—3x  2hx+h®+3h
= lim = lim

h—0 h h—0 h

=lim2x+h+3
h=0

=2x+3

This is the basic definition of differentiation. By using this definition, different rules
of differentiation have been derived. We will use these rules to define differentiation
for fractional values. There is not a unique definition of fractional derivative, and the
results of our calculations highly depend on the definition we use. The methods may
give different results for the same function, but this does not necessarily mean any
one of the methods is not correct. Indeed, the beginning of the fractional calculus is
based on this "paradox". In a letter from Leibniz to L'hospital, dated September 30,
1695, Leibniz replied L'hospital's question regarding making the order of differenti-
ation half, "It will lead to a paradox, from which one day many useful consequences
will be drawn.""We will define fractional derivative differently for different functions
to have satisfying results.

2. Calculation of n-th Derivative of a Function
2.1. n-th Derivative of Exponential and Trigonometric Functions

The function Ae*'s (A is a constant) derivative is itself. We can prove this by solving an
easy differential equation. We can define the function and its derivative as following:

dy
fO)=f'x)ory=—-=

"Anastassiou, George A. "Fractional Differentiation Inequalities." Google Books, Springer Science & Business Me-
dia, 28 May 2009, p. 4, www.books.google.com/books/about/Fractional Differentiation_Inequalities.html?id=-
gAe7DXz0SewC, date of access: 29.03.2020.
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By rearranging the terms, we can find what y, f(x), equals.

[Lay=[1a

— —_— X

y Y
In(y)=x+C

8ln(y) = pXtC

y = Ae*,

where A and C are constants. Another property of this exponential function is that
you need to use chain rule by multiplying the function itself by the derivative of its
exponential part to find its derivative. This can also be proven. We can define an ex-
ponential function's exponential part as shown:

y=a*—log,y=log,a* =x

By using this. we can have an equation like this and solve it:

dy dy] d (In(y)
_ = W — — W —

dx Y dx BaY TY Ry In(a)

d (In(y)y 1 1 dy 1 dy
dx \In(a)

@ Yy dx yn(a) dx

dy 1 dy 1 1
—=yx X— 5 ——=
dx Y vin(a) = dx In(a)

In(a)=1—el@ =¢el 5qg=¢

This proves that e*is the exponential function whose derivative is equal to multi-
plication of itself and its exponential part's derivative. We can now get right into the
fractional derivative by using these properties of e*.

If we look at some of the first consecutive derivatives of e, thereis a very simple pattern.

— X — gpax

dx
d2
ax — ax — 2,ax
— e = —ge™ = g’e
dx? dx
d3
ax — 3 ,ax
—_— = a’e
dx3
d?l
ax _— n,ax
—_— =qale
dx?l

198



A dqn A N "
It seems that we have a general pattern like _— e™ = q"e™ . This pattern can be used to define
X

differentiation of e, and therefore, it can also be used to find any fractional derivative of e”.
If we put some fractional value for n, we can find the n-th derivative of the function. This

means that half derivative (n = %) of e™ is simply vae®.

The last year, | learnt about complex numbers in my Maths class, and therefore, |
know that we can define trigonometric functions as an exponential function, thanks
to Euler. We can do this by using Euler's formula, which establishes the fundamental
relationship between trigonometric functions and the exponential function:

cos@ —isin@ =e®
We can find this equation if we replace 8 with —8, too. This is because cos(x) is an even
function so the angle’s sign does not matter and sin(x) is an odd function so we can extract the
minus and we end up the same. By using these two equations, we can define cos (x) and sin(x)
as an exponential function. It is done by adding or subtracting these equations.

cos@ +isinf@ +cos@ —isinf =2cos@ =e'? + e

i 4 o-i0
cos @ =—é—'
cosB +isin@ — (cosf —isinf) = 2isinf = e — e~¢
oif _ o=if
sinf = T

We already know how to take fractional derivative of exponential functions, and we now can

apply it on these equations of sin # and cos 6.

danr P dan 919_8—15‘
267570 = g~

From the pattern we found:

dan eie _ e-ie dn eES dn _E-ie
—_————— | s — | — |  — ——
dm( 2i ) den(zl) deﬂ( 2 )
ineis (_i)ne-—IB
2i 2i
We can define i exponentially by using the same identities.

cosf +isin@ = e'? = cos(;)+isin(%) =i =e%1,

i

cosf —isinf =e ¥ - cos(%) — isin (;) =—j=¢ 2
i
(- =e "7
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Therefore:

; ; imr im | o T T
inei®  (—j)ne—if e"Telf _ o "7 p-i0 el(n5+ﬂ}_e-t(ni+0)

2i 20 2i 2i
We can write this expression as a trigonometric function using the identities so that it

makes much more sense.
cos (n-zﬁ-+ 9) + isin(n%+ 6) — cos (ng-+ 9) + isin (n-’zz+ 8)
2i

Lo (T
=%ﬂ=sin(rl%+9)
%sin(ﬂ) = sin (nizr-+9)

We know that sin (8)’s first derivative is cos (8), and when we put 1 for n, we end up with
sin (% * 9), which is equivalent to cos (6). To calculate the half derivative of sin(8), we put
2 for n and end up with sin (E + 9), S0

2 4

3

d—zlsin(e) = sin G + 8)

doz
n-th derivative of cos(8) is found the same way:
dn dn e:‘e + e~£9 {-neie + (—i)"e“w
W(cos 0) = d_ﬁ’?( 5 ) = >

en%-'e;'g 5 e-n%e_{g ei(%ﬂ?) 4 E—r(“.—fw)

2 2

=ccs(%%—&)+isin(nz—fr+8)—;—cos(%+6)—isin(%+8) =cos(n§+9)

Therefore, the half derivative of cos(8) is cos G + 6‘),

2.2. n-th Derivative of Monomial Functions

A monomial function is a function with only one term. Only an x or even a number
is a monomial function itself. Differentiating monomial functions allows us to dif-
ferentiate polynomial functions as it is applied on each term separately. We will look
for a pattern as we did for the exponential functions. Based on this pattern, we will
generalise the concept of differentiation to the fractional values.

Let's differentiate the function x* for k = O five times.
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d d? d?

2k — k-1 SR _ k-2 T g _ Y k=3
T fex, 2 x k(k — 1)x"=, s x k(k —1)(k —2)x"*3,
d4 dS

B . _ _ k-4 %k _ _ L _ — AYAk=5

i X k(k —1)(k —2)(k —3)x s X k(k—1)(k—2)(k—3)(k—4)x

We see that there is a general pattern as following:

d" k k!
e A . n-a _— k-n -
dxn* P(n)x (k—n)!x s k=0

If we want to take fractional derivative of x¥, we need to replace a with a fraction-
al value. However, it is not really possible to do factorial of a fractional value, or is
it? Here, the gamma function helps us to do factorial of a fractional value. Gamma
function is the basic function of factorial and it is defined as following:

w0

I'(x) = f t*le7tdt = (x — 1)!
0
This integral is hard to evaluate and its values are given tabled like the sin(x) function, but we
can evaluate it for some values by hand.
Using the gamma function, our pattern turns out to be this:
a“ . I'(k+1)

k

= 7 yk-a >
i “TE-atn” * *=20

If we replace x* with x and & with %, it looks like this:
1
dz ra+1 ,1 r@)
s o A
a2 T(1-7+1) rz)
We now need to evaluate the gamma function using the definition above. | will use

the DI method (aka. tabular integration) to do the integration by parts.? It is the same
thing with the integration by parts but in a tabled way that makes it much easier.

1 3 <3, o
|l = =] = -t = -t
(2). 1"(2) J; tz et dt L Vet dt

Table I: Evaluation of the gamma fimcrion
Sign (+) Denvative (u) | Integral (dv)
- Vr et
_ R et
2t

2Thomas, George B., et al. Thomas' Calculus Early Transcendentals. 12th ed., Pearson, 2013, p. 459.
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We multiply and extract the values in the same diagonal until we reach the last row
(Table 1). The values in the last row are multiplied and stays in the integral. We also
multiply each result by —1if the sign is negative (-).

3 g t=0 11*1 1771
I‘(—):f te tdt=— te“| +—f —e“dt:—f —etdt
2 0\/_ v t=0 2Jy t 2Jp it

Substituting u = Vt, t = u?, dt = 2udu:
r(g) 1J-m 1 w dt J;I(=m _H2 d
=== —e = e u
2 2 0 \"? u=0

This integral we found is called the Gaussian integral (aka. erf (x)) with a lower limit of u =

0, and we can evaluate it. If we take square of this integral, we end up as following:

oo 2 oo oo
(f e du) = f e " du Xf e " du
0 0 0

As these are two separate mtegrals, we can change one’s variable and take one nto another:

f et duxJ‘ e~ dx=J‘ (j e"‘zdx) e~ du =f (f e““z”z’dx) du
(i} (] 0 0 0 0

Let x = uv, dx = udv:

f ([ e‘{“2+x21d1’) du =J’ (J 112_"2(1‘””2)(10) du
o \Jo o \Jo

We can also interchange the dv and du, and then evaluate the integral as following:

f (I ue-i‘z(””z)dv) A =J‘ (j ue-I(Z(}l-l'vZJdu) dv
0 0 0 0

dy
2u(1+v?)

—u?(140%) g j -y - N Y
J; ue du 20 +v9 ), e dy 2(1+v2)x e

Jm J-mue“‘zfl“’z)du dv = EJA); dv = - X arctan (v) ‘v e

o Wl 2y 140272 v=0 4
oo 2 2

Remember that we solved for (fn et du] , and therefore:

3 S T T
1@ (et aun B
0 4

For the inner integral, let y = u?(1 + v*), du =

y:OO_ 1
y=0" 2(1+v?)

2 2
1

dz 1 % 24x

—x= XZ=—
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In order to prove that this is the half derivative of x, we can take half derivative of
this function so that we end up finding 1, which is the derivative of x.
1 3
dz (2\/5)_ 2 I(3), 2 V=

)R T E T

1
dxz

A graphical demonstration of the functions is shown below.

flx)=x
Fi(x)

05

g 05 1

Figure 1. Graphical demonstration of derivatives of f(x) = x

2.3. Cauchy Formula for Repeated Integration to Define Fractional
Differentiation

Cauchy's repeated integration formula helps us define repeated antiderivatives
with one single antiderivative. It can be used to evaluate fractional integrals and that
will help us define fractional differentiation. The derivation of this formula requires
the use of integration by parts since it can help us define an integral with more inte-
grals if we use it successively. | will use this property of it to derive the formula, and |
will use the DI method as it is much more convenient.

We want to define multiple integrals with only one integral. To do this, we need to
use integration by parts reversed, meaning starting from the resulting integral and
going up to the first one. We are after the integral derived from the multiplication of
the first row (Table 2), which is equal to sum of all the other integrals and extracted
values. I" represents the n-th antiderivative and D" represents the n-th derivative.
First, the integral part of the table is filled, and then the last row of derivative part
is filled with -1, so that when we multiply it by its corresponding integral, we end
up with positive successive integrals. We then start integrating -1 to fill the upper
blanks in the table's derivative part.
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Table 2: Derivation of Canchy's repeated integration formula

Sign (+) | Denvative (u) Integral (dv) Expanded Form of Integral
' e P
n g —_——=—— t =
= 5 f®
2 @ iz J" i
- o e S & uy) du
5 = () “f( 1) duy
t : [T
. =t @0 [ [ dwaw,
t FlUz pUz
- -1 BH) [ ] raw dududus

I have extended it to 3 steps just to make it as clear as possible.

When we write all these as an equation, we find the equation below. The lower
limit of integral is a, because it makes the lower value of the function equal zero,
and the upper bound needs to be (J’tfz“ f(wy) duy = 0), since we want to end up with a
function with a variable.

= [ roa= (—E(ff)(r) +Larno - sz)(r)) M RGCY
31, 3! 2! =g Jy

We want all the terms on the right-hand side except for the last term to equal zero in
order to define the successive integrals in the last term as one integral, which is on the
left-hand side of the equation. The lower limit a, makes the extracted values equal zero,
but when we put x as an upper limit, the extracted values become:

t ¢ 25 3 o x? 25 3
— (N +5 OO =~ tPHO = =S UHE) + 5 (2N~ x(P)()

This means we need to adjust our derivative part in the table to make this expression
equal zero. To avoid this, we will add an x term, which is just a constant in the t world, so

that when 1M ¢ = X. they will cancel out like following:

. [x=t)?
k=g

We need to adjust the table by starting from the bottom of the derivative part. The new
form of the table is shown below. It is not very different from the previous one because x is
treated as a constant number since we integrate or differentiate with respect to t.
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Table 3: Adjusted table of derivation of Canchy's repeated integration formula

Sign (+) | Derivative (u) | Integral (dv) Expanded Form of Integral
¥ | B 0 -
= . i an® j feudidu,
+ x—t 2H©) | I | ™ ) duyd
— = BHE©) i I | | " Fouy) duyduyduy

Now, the equation becomes:
1 X
—f (x—=t)3f(t)dt
31

— )3 — )2
- e + 372

+ Jx(13f)(t) dt=—-0+0-0+ jx{."Sf)(t)

X pl pig plp
=f j[ f () duy duydusdt

%f:(x - *f(H)dt = J: fa[ Jj J;uzf(ul) duyduydus dt

Ho - a-oeNo| 27

Therefore:

On the left-hand side there is only one antiderivative, but on the right-hand side
there are four antiderivatives. We can generalize this equation for any number of

repeated integrations as following:

1 X X pb plUp— Uz prlUz
—j (x—0O"'f(OHdt = J’ j f f f fuy) duydus ... du, _du,_y dt
F(n) a a Ja Ja a a

1 X
IO == [ -0 O d, ez,

This can easily be proven by induction.

Since differentiation and integration are inverse operations, I means n-th deriv-
ative of a function, and even though Cauchy's formula does not work for negative

values, we can do such operations with these relations:
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th_l_Daf it Dt+ﬂf, th_’_}'af: D(t—(t}f=‘{a-If
Therefore, we can find the n-th derivative of'a function just by representing it like this:
Df =D (I’f) » n=t-¢§ tezt

That means we can have a general formula for differentiating as following:

" 1 df [ (¥ 4
dxn fG) =DEUEH(®) = mm(fa (=)t f () dt)
where0<n=8-¢<1, ezt

It is more convenient for us to assume that § = 1,0 < & < 1, and so we obtain the general

formula for taking fractional denvatives:

n=1-¢ = &{=1-n

/00 =00 = o ([ - 0w )

r'(¢) dx

P 1 d i -n
—ma(]ﬂ (x—10) f(t}df)

In order to calculate half derivative of f(x) = x, we can replace a with 0 as long as we are

consistent:
1 1 d -3 1
g(r) E D(.-'Zf)(t) :—r(%)a(fu (x —t) ztdt)

Letu=x—t, dt = —du:

=0

t=x 1 u=0 1 u=0 4 u=0 4
f (x—t)Ztdt = —f u 2(x—u) du= —xf u ? du +I uz du
t u=x U=x u=x

u=>0
= 2x
u=x

3
Z

ta|

1 2 3
=[-2 u5+—u"i)
( G

23 4
¥ =¥

=

dz 1 d 4 3 1
b = =xZ | = ——
T (x) 1 (3 2) r(%) 2vx

Let vt = u, dt = 2udu:

1 [=w 1 u=ow 2
l"(—) = [ —e"dt:Zf e " du
2 t=0 \E u=0
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We already found that j:;u Wy = butorg Therefore:

r(—) - ZJ’ “em dqu = 7
2 u=0
Half derivative of x:

1
dz 2vx
T

We can also find the half derivative of f(x) = 1. It may be surprising or not, but it is

not equal to zero.
1

d—zl(l)——l —(J (x-1t)" 2x1dt)
dxz r -2-)

Letu=x—t, dt = —du:

* 1 =0
f(x~t)"5x1dt=—[u2du——2\f_| 2Vx
o % =%
dl 1 d 1 1
2 1
o O T .5 LS
az ()% Vi Vix
A graphical demonstration of this is shown below.
M= SR, T
— g
0.5 x"“""-—-.,________ a— f(f)(x)
w— f(x)
0 0% i 15

Figure 2: Graphical demonstration of derivatives of f(x) = 1

3. Conclusion

I think it was simple to evaluate half derivatives of trigonometric functions. What
| learnt last year in my Maths class really helped me to understand and do it on my
own. The method can be used only for exponential functions and we simply ex-
pressed trigonometric functions as exponential functions. Besides, | used Cauchy's
repeated integral formula to define fractional differentiation for any function be-
cause the formula works fine with positive noninteger numbers. Even though Cau-
chy's formula does not work with negative values, | manipulated the operations so

207



that we can make use of the formula by evaluating a fractional integral. It was quite
hard to derive Cauchy's formula as it requires trial and error process to find the need-
ed values to make the values other than the integral equal zero.

| think the most appealing part of this study is finding half derivative of 1. | was not
really surprised when | first realised this, but it really is not an expected result at first
sight. However, what really surprised me is that Fractional Calculus is still a paradox-
ical subject in Mathematics, as it was at the beginning. When | first got started to the
exploration and learnt about the letter Leibniz sent to L'hospital, | thought that all
of these issues do not exist anymore, but | see that | was wrong.

This study clearly showed me that Fractional Calculus is still sort of an ambiguous
subject in Mathematics. Since fractional differentiation has not got a unique defini-
tion, there are different attempts and methods to take derivative of functions with
fractional orders. Even though | did not give wide coverage to the paradoxes and
the differences in the results, the results seriously change in each method. There are
more methods to evaluate fractional derivatives but most of them requires much
more space to be studied.
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Mathematics Exploration

Omer Saygili

Relationships in the Optimization
Problem of a Cylinder

Introduction
Rationale

From the day Leibniz and Newton independently invented the calculus, the op-
timization problem has been an essential question in the calculus textbooks. As
the capability of graphing calculators has been increasing, the problem became the
default in the earlier mathematics curriculum. While we were studying the unit of
"applications of derivatives", | faced with the problem for the first time. It was in-
teresting to see an application of derivatives to a relatively simple task -box fold-
ing- in life. When | saw there are mathematical operations even in the folding of a
box, | have wondered to what extent the mathematical operations could be used in
the optimization problem. | have looked for the other question types but they were
mostly the same. So, | have decided to take the problem a step further and to see the
relationships in the optimization problem for cylinder.

Background Information

The optimization problem of an open box has been one of the most deep-rooted
problem that has been encountered by the students while discussing the applied ex-
trema problems. For that reason Friedlander and Wilker has stated that "This ques-
tion must be answered nearly a million times a year by calculus students from every
corner of the globe.".! Undoubtedly, it can be found in almost every calculus text.
When | looked for how far the origin could go for the similar question, | have found
that it has been kept asking for at least one and a half hundred years. It is strange to
see that the problem has taken place in academic publications and popular culture.
The problem, in popular culture, appeared first in Henry Dudeney's puzzle column
in 1903. It has been reformulated for the Cassell's Magazine's puzzle column and
published a figure.?

"Friedlander, J.B. & Wilker, ).B. (1980). A budget of boxes. Mathematics Magazine, 53(5), p. 282
2Dudeney, H.E. (1908, September). The puzzle realm. Cassell's Magazine. p. 430.
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e 2
Figure 1. Figure that is placed in the Dudeney's puzzle column

However, this case was not the first appearance. The book "Treatise on Differential
Calculus" written by Todhunter in 1855 includes the subsequent problem (Figure 2)?

29. If a rectangular piece of pasteboard, the sides of which
are a and b, have a square cut out at each corner, find
the side of the square that the remainder may form a
box of maximum content.

a2
The side = %F2=¥ (5';__“_5 +5)
Figure 2. The first optimization problem appeared in textbooks

Thus, the problem has been in the textbooks for one and a half hundred years. And
it has been asked students to understand the basics of calculus.

Aim

My idea of the optimization problem for n-gon and the relationships in a cylinder
has arised from the similarity of the optimization problems. The questions, same for
the question that we have solved, were always asking the length of the side of the
cutout - it will be considered as x units- which provides the box of maximum volume.
In order to find the optimization for a regular n-gon, which will be cylinder and the
relationships, | have realized that some smaller steps must be taken. Therefore, |
will be starting with a square sheet of paper and will be looking for a relationship
between the x, and the side of the sheet of paper.

Then, | will be trying to apply it to a rectangular sheet of paper by dynamically
increasing one side of it. Moreover, as there are values that are decreasing or increas-
ing simultaneously, I'm hoping to see other relationships such as between lateral
and base area. After that, | will look whether the relationships that | have found are
applicable to another polygon, which will be a triangle. If so, | am hoping to test the
application of the relationships that | have found for a regular n-gon by making the
side number go to infinity and find a general relationship for cylinder. | have found an
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inspiring diagram in Geogebra and improved it for my needs.* Therefore, | will be try-

ing to model each step using Geogebra, so that it would give a better understanding
and help me to grasp the topic.

First Glance to the Optimization Problem for the Maximum Volume of a Box

The first question, which we have also studied in the lectures was relatively an easy
question. It has been asked quite often and when | was searching for the variety of
the questions | have seen that it can even be seen in the middle school as a hand-
on exercise.® | have talked to my mother who is a mathematics teacher at a middle
school to try this activity. Uniform squares are cut from the corners as she wanted
for groups of students to do. Each square differed in sizes. Then, when the sides were

folded up it resulted in range of boxes. After that, they filled it with popcorn so that

the amount could be measured which is necessary to fill the boxes. By doing so, they
got rough determination of the cut out size for the box with maximum volume.

/ \ Volume = 3.8 - 9.3 - 1.35 = 47.709
\

3

Figure 3. Modelling of a regular optimization problem of maximum volume of a box

On the other hand, we solved the question by writing the function of x (Figure 3)

where it corresponds to the magnitude of the square cut out and it is in the interval
[0, 3.25]. For the volume of a rectangular box,

v =whi

where w=(12-2x), h =x, I = (6.5- 2x),

vix)=x(6.5=2x)( 12- 2x)

In the class we solved by setting the derivative of the function to zero which gives
the maximum x-value as the slope at maximum x-value on f(x) graph is equals to
zero.

* Box- Folding for Maximum Volume. Web. https://www.geogebra.org/m/ZASb43kt Accessed 18 Feb. 2020.
® Hazlett, Bill, and Bill Jelen. Excel for the Math Classroom. 2008. p. 211.
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v(x) = x(6.5— 2x) (12— 2x)
v(x) = 78x — 37x2+ 4x3
v'(x) = 78— T4x + 4x2

0 = 78— 74x — 4x?
1.3492784

X

The x value for the maximum result can be verified using the endpoints. Just even
this question can be enough to arouse curiosity for further explorations as it did for
me. | have wondered what happens when we change the sheet of paper. To see that
I had to solve different optimization problems or look at them from different per-
spectives. So, | have decided to see some patterns in the questions and tried to find

general relationships while solving them.
Relationship Between the Cut out Size and the Side of the Paper

First of all, | decided to use a sheet of paper that has square properties as it was the
most basic shape. So that | could find the general relationships. When we name the sides
a, the volume formula would be as v( x) = x(a— 2x) *, where xis in the interval [0, a/2].

v(x) =4x3—4dax>+ a’x,
v'(x) = 12x2— 8ax+ a?
0 = 12x2— 8ax+ a2
O=(6x—a)(2x—a)

a
5,
Volume = 4-4-1=16
Pl
FEAY S —_—
\ - -
.’.
{ D
| //) //
| /
| // ;
|I / //
¥ i
| / /
/ /
e

Figure 4. Modelling of the optimization problem for square sheets of paper
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When | solved this problem, | have realized that in addition to x being a variable for
the differentiation, a is a constant with respect to the differentiation although, itis a
variable. A simple general result is found by solving the problem. It states that if the
length of side for square cut outs are one sixth of the original square's side length,
then the box has the maximum volume (Figure 4)

What Happens to the Relationship When One Side Dynamically Increases?

After the first question, | have wondered what happens to side of the square cut
out when | keep increasing one side dynamically while keeping the adjacent side
fixed. So | started with a square paper, and denoted the dynamically increasing side
by b. And | tried to determine the value of x for any a and b values that yield the max-
imum volume of a box.

I have used symbolic manipulator again to do the calculations. So. the function for the volume would be as
v(x) = x(a—2x) (b—2x)and x is in the interval [0. a/2]. Then,

v(x) = 4x3— (2a—-2b) x2+ abx.

¥'(x) = 12x2—4(a+ b) x+ ab,

0=12x2—4(a+b)x+ ab.
It can be solved by quadratic formula
PN
6

For any b = a values. solution given by the positive root is out of the interval. Therefore. the maximal

(a+b) —+Ja’—ab+ b?
X =
6

This solving method gave us a general equation that can solve any box problem with the dimensions as a

solution should be given by

and b. When a equals to the b the result is the same as in the first question.

To find the solution I have fixed the value of @ to 6 and considered x as the function of . So T rewrote the

6+ b) — /36— 6b+ b*
X(b) = ( )
6
Then. I'made a graph using a graphing calculator where x is written as a function of b (Graph 1) X has been

equation as

used instead of b, and Y: for the x. Thus, for the the box with the maximum volume, length of the

dynamically increasing side is represented by the horizontal axis, whereas, the length of the cut out size is

B (64 x) —+/ 36— 6x+x2

6

represented by the vertical axis.

Y
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Graph 1. Graph of yi Table 1. Table for the limit of y value

) NORMAL FLOAT AUTO REAL DEGREE MP
= PRESS # T0 EDIT FUNCTIDN
X Y1
1501 | 1.4985
6501 1.4997
11501 | 1.4998
16501 | 1.4999
-1 21561 | 1.4999
26501 | 1.4999
31501 | 1.4999
36501 | 1.4999
41501 | 1.4999
Ys501 | 15

b % o', | 51501 NN
Y1=1.499956309

It can be observed that the increasing value for b give rises to increase in x value.
However, the horizontal asymptote stands for a limiting value. | have observed that
the higher values for b result in the limit to be the one fourth of it. (Table 1) When
| substituted other fixed values for a, the pattern did not change. Hence, | have ob-
served that as the b side goes to infinity the x-value approaches to a/4, where a is the
fixed side of the sheet of paper. Therefore, | evaluated the limit and the equation has
become as followed:

. o da+b)=sfat=ab+ b?
limx = lim —m———r
b oo b0 6
X (a+b) —yJa?—ab+ b2 (a+b) ++fa?—ab+ b2
= lim X
b oo 6 (a+b!+\ju:—ab+b3
Jab

= lim —m—————
b—oo fb(a+b+ \jaz—ab+ b:}

. a
= lim

LEY- el a?
A—+1+ [—+1

a
4

Consequently, these two problems give us a general relationships in optimization
problems. Such as, for any sheet of paper which has the sizes as a x b, the size of cut
out x always satisfies the inequality where a is equal or smaller than b:

a a
—=<x< —.
6 4

So, this inequality shows us that the square sheet of paper has the smallest cut out
size, whereas extended the sheet of paper gets closer to a/4 as it elongates more.
Relationship Between the Total Lateral Area and Base Area

After finding a general relationship between the cutout size and the length of the
side, | have wondered if there would be other relationships. When | was dealing with
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different sizes of papers in the first example, | have seen that the lateral area was
increasing or decreasing simultaneously with the base area. Thus, | have expected a
relationship between them. Therefore, | have tried to find a relationship assuming
that the original paper is rectangular with sides of a x b. x is in the interval [0, a/2],

v(ix) =x(a—2x)(b—2x) .

When | expanded the term, | obtained a polynomial. However, | could not use it as
it was in a more complex and useless form. So, rather than obtaining a polynomial by
expanding the term, | took the derivative using the product rule. Once | took the de-
rivative, | have realised that (a-2x) (b-2x) stands for the area of the base | questioned
if the remainder could mean anything. Thus, | rewrote the term in slightly different
forms.

viix) =(a=2x)(b—-2x) + .1'[{ a—2x)(-2)+(b-2x)(-2) ]
vi(x) = (a—2%) (b= 2x) —x[2(a—2x) +2(b-2x) ]
0= (a-2x)(b-2x) —.l'[?( a—2x) +2(b-2x) ]
After rewriting the term, | have realised that «[2(a- 20 +206-20] is the lateral area. So

it is possible to say that if the result is zero when we subtract the lateral area from
the base are, the box has the maximum volume. Therefore, the box with the maxi-
mum volume must have lateral area that is equal to the base area (Figure 5) The re-
sult enables a measuring of an open box whether it has the maximum volume or not.

/\ Volume = 3.74 - 5.74 - 1.13 = 24.2584

Figure 5. Modelling to show the equality between lateral and base area

If | wanted a general relationship for n-gon sheet of paper, | had to try the relation-
ships that | had found previously. Thus, | tried to solve an optimization problem for
an equilateral triangle. When | decided my sheet of paper to be triangle, there was
one more problem to be solved: "How should | cut out the corners so that it can be
folded up and create a box that has a equilateral triangle for its base?"
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Application to Another Polygon-Triangle

First of all, | thought there would be a relationship for the shape of the cut out with
the number of sides of the sheet of paper. | tried to cut equilateral triangles from the
corner. However, they did not form a proper box. So, | had to think otherwise. After
a couple of trials, | have realised that | needed to draw perpendicular segments from
the corner of the base that is a equilateral triangle. Firstly, | drew angle bisectors and
demarcated the same distance from each one. Then, connected the points of the an-
gle bisector segments to form a base of equilateral triangle. Next, | drew six perpen-
dicular segments to the original sides of the paper. The length of the perpendicular
segments are denoted by x, which becomes the height of the box. Therefore, we cut
out congruent kites from the corners to form a triangle box. These segments have
two opposite right angles and 60 degree angle from the original triangle (Figure 6)

3 w3
Figure 6. Figure to show the cut out shape and the values of sides

As | have found the shape of the cut out, | asked for the relationship between the
height, x-value, and the length of the side of the original equilateral triangle. So in order
to answer the question | wrote the formula of the volume for the equilateral triangle:

| side) 2\/;
4

Then:

v(ix) = _x'( 5 — 241\/3) 2@,

s\/3
Where x is in the interval {‘L 6 }Whenltook the derivative and equalized it to O

the two x values were +/3/15.,4+v3/s S0 when x is equals to -\'\/?/1 8 we got the box of
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maximum volume. However, this result is not as simple as | have found in the square.
I am looking for simple relationships that would give quick results for all regular
polygons. As | give different values of s, it didn't seem to have any straightforward
pattern.

So, | decided writing it in a different form. | have used the formula A = ( |/2) ap for
the base area while writing the volume function to express the general relationships
in a more straightforward way. With this difference in the calculations, | have found
a enhanced way to evaluate the results. For a regular polygonal sheet of paper the
height of the box, x, is compared to the apothem, instead of side. As the side of the
square is the twice of the, | rewrote the first general relationship as:

s E a
6 6 3

Then | reshaped the equilateral triangle and give new values for its side (Figure 7)
It can be seen from the diagram that the side equals to ¢ = zf,ﬁ so the equation

would be like:
sﬁ _ 2u\/§\/§ _a
18

X = =
3

18

With the result that | have found it is possible to say for
the formation of the box with the maximum volume the
x-value which corresponds to the height for the square
and the equilateral triangle, would be the one third of
the apothem's length of the initial sheet of paper.

Application to Regular N-gon

i After trying the general relationships in equilateral tri-
Figure 7. Figure for the relation-  angle, | had a feeling that it would work for any n-gon
ship between apothem and side - shaet of paper. Therefore, | have looked at whether the
general relationship that | have found earlier could be applied to a regular n-gon. To
find out | have also rewrote the area as the function of the apothem of the original
sheet of paper.

For square
v(x) =x(2a—2x)?2
=dx(a—-x) 2,

For equilateral triangle
243
wx) = _\'( Zaﬁ— l\'\/?) ‘%
= Bﬁ.\'( a—x)2
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I have noticed that the functions differ only by the constants so the derivative has
the same roots, which is equal to a/3.

To write a volume function for a regular n-gon | have used the formula for area of
any regular n-gon A = ( 1/2) ap (a stands for apothem, whereas p stands for perime-
ter) So the volume of the box would be as follows, as it can be seen from the Figure 8.

T
xTan(Z) — aTan(Z) =
n n

Figure 8. Figure for regular n-gon, the values for sides and angles

o= a{zan{ ) 2o )
v(x) = —(a—x)n|2atan] — |— 2xtan| — | |x:
2 n n

E ]
vix) = man(—)x( a—Xx) -,

As it can be seen from the equation, the results differ only by constants. There-
fore the box of the maximum volume, for any regular n-gon sheet of paper, has the
a/3 value for x. Then, | wondered whether there would be a correlation between the
lateral area and the base area for the box with the maximum volume, created from
a regular n-gon sheet of paper. | have already known the x value, from the previous
works | have done, for the box with maximum volume. Therefore, | substituted the x
value in the area formula which gave the equation as followed:

1 a

1
E(a—x)p = E(ﬂ—?]p

_ 12
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| have found out that the equation gives the lateral area. Hence, the box with the
maximum volume, formed from a regular n-gon sheet of paper, has a lateral area
equal to the base area. Next, | have wondered what happens as the number for n
increases simultaneously for a regular n-gon, whether a limit exists or not as | have
found out earlier for rectangular box. Also, | expected to see some relationships for
a cylinder. First, | looked for the magnitude of apothem as n gets higher values while
keeping the side constant. | have found out that as n has higher values, a has higher
values too. As | have already known the relationship between the x and a, | can easily
say that also x has higher values with increasing n.

Table 2. Table for increasing a and x values according to the n

n a x
3 2 tan(30) 0.38
4 2 tan(45) 0.66
5 2 tan(54) 0.92
6 2 tan(60) 1.15

As | try to make n go to infinity, | have assumed that, with the increasing value of
x, the base should be equal to zero. Therefore, the lateral area would be zero, too.
So, | have used the lateral area equation to find the relationship between x and a as
n goes to infinity.

. ¥ s
lim 2( a— x) x ntan| —
n

"= oo

. 4
=2(a-x)x lim ulun[—)
n= o0 n

When [ plug in the infinity it gives the indeterminate form of co .0. Therefore I rewrote it to accommodate

T
tan| —
n

1

for L'Hospital rule.

= lim

n— oo

After applying L'Hospital rule,

f n
secs| —|.— —
, n n?
= lim —m8M8

n— oo I

()
()
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When | plugged in the infinity, the inside of parentheses give zero, sec(0) and its
square equals 1. Therefore, the equation= 1t. | have plugged it in to the first equation
and equated the equation to zero as | have mentioned above.

2 (a-x) xm=0

I know from my assumption that x cannot be zero therefore, there is only (a-x) left which
must be equal to zero. Hence, | have found out that when n goes to infinity, a= x. Therefore,
the value of x must be in the following inequality.

a
— LK.
3

Conclusion

The optimization problem has been asked for more than a century. It has been an
essential problem in the calculus textbooks. It is one of the most common types of
questions that has been asked in the beginning of calculus. When | first solved it in
the classroom, it was interesting to see an application of mathematics in real life.
Then, I have wondered how far mathematics could be used in this problem, and won-
dered about the general relationships in this problem. | have wanted to find the rela-
tionships in the n-gon, which is the cylinder in this situation. To do so, | had to start
with simple sheets of paper to see any relationships. | decided to start with a square
sheet of paper and denoted the length of the cutout size as x units. Then | saw that
x has the one-of-sixth value of the side. Then | wanted to find out the relationship in
arectangle. | have observed that a limit exists. Hence, | have generated an inequality
for the relationship between x and the side. While | was modelling, | realized that
there are things that increase or decrease simultaneously. Thus, | wanted to find oth-
er relationships too. When | took the derivative of a volume function of rectangular
sheet of paper, | have found out that lateral area must be equal to the base area for
the box with maximum volume.

I wanted to apply the generalization | have found for the other polygons. | started
with the smallest number | could do: triangles. An important situation showed up,
I had to find out the cutout shape. | thought there was a relationship between the
number of sides and the cutout shape, however there were not. After some trials,
| realized that forming a kite by drawing the angle bisector and perpendicular seg-
ments would give the triangle box. Then, | tried the relationship that | have found
and it gave a complicated result. | wanted to rephrase the relationship so that | could
find simple relationships in n-gon. | associated the x with apothem rather than the
side. The volume function of both square, rectangular and triangle differed by con-
stant. Thus, | expected for n-gon to be the same. | have modelled a diagram to write
the volume function of n-gon, and it turned out that the volume of n-gon only dif-
fered by a constant from the square. Then, | looked whether the lateral area is equal
to the base are in n-gon too, as in square. And, it appeared to be so.
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After doing all the relationships, | wondered what happens when n goes to infinity.
When | solved for rectangular a limit existed, therefore | was suspicious of the entity
of limit in cylinder. | have solved the limit for cylinder and generated inequality for x.
Therefore, | have successfully answered my question and found relationships in the
optimization problem of cylinder. | was surprised to see the impact of mathematics
in our daily lives, even calculus. After solving all the problems and finding the rela-
tionships that | was looking for | felt like a MIT Professor, and it felt so good.
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Mathematics Exploration

Zeynep Yediyildiz

Bugs on A Square

What would be the distance that it takes for four bugs each
standing at the separate corners of a square, and each bug
walking towards the bug ahead of it with a steady speed, to
meet at the centre of that square?

1. Introduction
1.1. Rationale

This exploration of mine was first inspired by the complex numbers lesson that |
had at school. To start out, | was really fascinated with it when our teacher first in-
troduced us the topic complex numbers. It was quite hard for me, at the beginning,
thinking out of the numbers that | had known before -real numbers- and start doing
several calculations based on combining both the real numbers and the imaginary
numbers, which makes a complex number. Then, came the actual part that blew my
mind: the argand diagram. Being able to express the complex numbers that | had
practiced before on a coordinate system was amazing. As | was quite intrigued by
it, | started to do some research and tried to find its use in real life. Throughout my
research, | come across a very famous function which is known as the logarithmic
spiral function. It is a continuous spiral function which does not pass through the
origin at any point. As it never passes through the origin, it never ends. Each time it
is magnified, it can clearly be seen that it keeps spiralling down and down. Howev-
er, | could not convince myself to that; | was basically thinking that it must end at
some point. That's why, to figure it out, | had kept searching for answers. As | dug in
further, | found out a problem that at some sources were named as "the four bugs
problem" (Antonick). The moment that | saw it, | was sure that | wanted to practice
on it as | am fully into solving riddles and thought that doing those practices on it
could help me to understand the nature of that spiral, which eventually would help
me with my school course as well.

1.2 Background Information

According to the sources | could find, the origin of that problem appears to be
posed by a French mathematician Edouard Lucas in 1877 as "The Problem of Three
Dogs Chasing Each Other" in his book "Nouvelle Correspondance Mathematique"
(Catalan). Either it is a triangle or a square; a dog or a bug, the main idea of the
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problem that | will be practising on is just like in the fol- A

lowing: The four bugs named as 4, B, C and D are located

at the vertices of a square respectively, at the time t=0.

Then, each bug starts to move towards the bug ahead

of it with a steady speed, forming the points A’, B', C’

and D' at time t>0. As the bugs keep moving like that,

would it be possible for them to meet at the centre of B c
the square? If so, what would have been the distance - -
that it takes for that? As | looked for some possible solu-  Figure1.2.7: The problem of three
tions for that, | came across several articles and websites. dogs chasing each other
However, most of them were either evaluated the topic

from a physical perspective (Chapman) - which uses physics to solve rather than
mathematics - or were too complex for my level of understanding. To my surprise,
| could not find a great amount of work that is based on that topic. That's why, | de-
cided to go with the one | had found on the website "Quora" (Nguyen). Nevertheless,
there was a problem - the solutions were consisting of both finding the derivative of
a function and solving the homogeneous OCD (Blatter). For that, | tried to learn the
homogeneous OCD myself as it is not included in the syllabus. As a result of that, the
process was quite challenging but being able to acquire those skills made me believe
in myself more. As it would have been better to explain the solution of the problem
with some graphs, | decided to graph the figures | need on GeoGebra as | was familiar
with it from my little experience in secondary school.

2. Application .
2.1. Finding the Trajectory of the Bugs /\ \
Let us start with a square that on which's vertices are / Y 5 O O
located four bugs A,B,C and D respectively at time t=0
(Figure 2.1.1). Then let some time pass, t>0. The four bugs
>

moved to their new locations A’, B', C" and D’ respective-
ly in counterclockwise direction. Due to symmetry, it can
clearly be seen that the new locations of the bugs A, B', Figure 2.1.1: Location of four bugs
C'and D’ (Figure 2.1.2) formed a square with sides a. When at time t=0.

the vector A'R’ is considered, it is seen that it must be
collinear with the velocity of the bug at point A’, which can
also be concluded for the other three points B’, C' and D’
as well. Moreover, due to symmetry it can also be stated
that the point B'is just the image of A’ which is rotated 90°
counterclockwise about the origin.

As we analysed the figures, now let me consider Fig-
ure 2.1.2. In this system, assume that A" has coordinates
A'=(x,y). Then, referring to our deduction above, | can Figure 2.1.2: Location of four bugs
also state the coordinates of B’ as B'=(—y, x). attime t>0.
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AB'= (—y—x1-7) (D

A'B" must be tangent to the trajectory of the bug at point A’. Besides. the velocity of the bug at
point A’ is:
v=0u'sy',) 0)
Then, if 1 combine equations (1) and (2), A'B’ must be collinear with ¥ at point A" = (x,y),

which can also be expressed as:

dy _y-
dx x+y
y_x Y_
dx X L
X x+% 1+x (3)

At this stage (3), I had encountered with a homogeneous OCD (Svirin) which I learned

myself to be able to conclude for this problem. According to what I have understood, a function
P = (x, y) can be named as a homogeneous function of the degree n if P{tx, ty) =t"P(x,y)
is true for all t > 0. That’s why, a first order differential equation % = f(x,y) is called
homogeneous equation if the following statement is satisfied for all ¢:

f(taty) = () 4)

In another saying, the right side of the equation is a homogeneous function (with respect

to variables x and y) of the zero order:

f(t,'t'l "-’y) = fuf(x,)’) = f(JC.}’) (5)
As I learned that a homogeneous function can be solved by substitution y = ux, I carried
out the following system of equations:

Assume that y = ux and take derivative with respect to x. Thus, we have:

ax dx (6)



Combining this with equation (6) above:

dy:%”l du

E 1+%IH+XE

u—1 du
1+u:u+xa
du_u—l
Yox T 1ru ¢
_u—l—u—u2

1+u

-1 —u?
T o1+4u M
So, what I get is:

du —1-u?
X—=—
dx 14+u
1+u _dx
T+ue v7 7%
dex u+1

—_—=—du
x u*+1
Then, I integrate equation (8):

1 u+1

- zex= [
1 2u 1
:Ej-l,lz_-l-:ldu+f lu

u2+1(

(8)

Then., when I assume u? + 1 = v, [ can also write 2udu = dv. So, what I am left with is:

VS
=3P |

(9)
According to the integration rules, I can express that equation in the form:

1
—In|x| + ¢,= E]nh{2 + 1| + arctanu + ¢,

Then, I realized that I can write both ¢; and ¢ as one, such as c:

1
—In|x| +¢ ZE]nIuZ + 1| +arctanu

(10)
Then, at this stage let me find x at t = 0 by the Pythagoras’s Theorem:
a
X=—
NFA (1
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[ can also deduce yas y = 0. If y = 0 then u can also be found as zero as well at t = 0:

u===90
x

Then, for t = 0 what I get is:

—In +c=—lnil|+mctcm0

%

As In|1| and arc tan 0 equal to zero, the equation becomes as follows:
a
c=1In —‘
V2
As a is the side of the square, it is always positive. @ > 0 and v2 > 0 so I can rewrite ¢ as:
| a
c=In—
V2 (12)

If we were to look at the equation (10) again and substitute both ¢ and « what I will get 1s:

1 | —ll . 1 2
—In|x| + nv,_ 5= +1f +arctan=
2
T AL B e T W T
arctdnx = mdi In|x| 2]r1 o +1

_1/‘
a 2 2
arctan%z In v{—ixx‘1 X (%—F l)

a

2xd
V2 x x % — (13)

arc telnZ =In

A 4
arc tclll; =In (m)
a
=tan|In|——=
( (\/2 x (x2 + yz))) (14)

Isolating y, I get the equation of trajectory of the bug starting from A as:

y = xtan (ln (;))
V2 x(x2 +y?) (15)
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As | obtained the equation of trajectory of the bug start-
ing from A, | can also obtain the trajectories of other
bugs starting from B, C and D directly by rotating the
curve that | obtained by the equation (15) about origin
by 90° degree in counter clockwise direction as it is a
square. Now, it is obvious that all four bugs continue to
remain on the corners of a square as the square itself ro-
tates and shrinks. That's why, | take the distance AB=10
cm and used the equation (15) to find the trajectories of = Figure 2.1.3: The trajectory of the
the four bugs. bugs when a=10

2.2 Finding the Distance that Each Bug Took

| can also express the trajectory in the form of parametric equations to find the
distance that each bug took. For that, let us look back at the equation (13) and then,
consider the equality

u=

® 1=

a

xxAZxVui 1

eare tan(u) —

By isolating x, I get:

a
X =
:JIZ % (u? + 1) x garctan(u)

(16)

If | were to zoom in to the trajectory of the bugs, |
can decompose the displacement vector along r and 6
directions (Figure 2.2.1). Moreover, in this example the

displacement vector is always at E from the direction of
increasing 6. This case stays the same as the bugs walk
toward each other. Besides, just as | learned in complex
lesson in class | decided to transform the expression (16)
into polar form which | can express trajectory of the bug
starting from A, in a polar coordinate system by setting  rigure 2.2.1: The trajectory of the
x=rcosf and y=rsin6. bug A

a
x=rcosf = 17

12 % (uz + 1) X egarctanu

x cannot take a negative value as cosine is an even function and r is the magnitude so, r > 0.

Yy
u = 7an (18)
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A

a
- 12 % (1 + tan2 9) x earc‘tan(tane)
a
V2 x V1 +tan? 6 x e?
a

V2 x cos™18 x e?
ax cos@

T VZxe® (19)

By referencing to our deduction above, we can express the y-coordinate as:

a xsin@

y_—\/EXee (20)

Then, as the parametric equation of the trajectory of the bug is obtained, we can simply

determine the arc length by using the formula below:

Bolrdx\?  rdyy?
= = = 21
L L (30) *(z5) <
Whemi—fZOandaStéB

When we take a = 10:

10 X cos @
X=—
V2 x e?
dx
= 5vV2(—sinf e ? —e % cosd)
d 5v2
£= ——5 (cos§ +sin6) (22)
_ 10 x sin@
Y = et (23)
d
% = 5\@(505 fe=? — e ?sinf)
dy 5V2 .
—5 = e—e(cosﬁ — sin @)

By applying the formula above, | set the domain in the interval [0,o°]. This is be-
cause, the angle 6 approaches to infinity as the trajectory of the bugs is basically is a
logarithmic spiral function. As the bugs never meet at the origin, they keep spiralling
down while approaching to the origin. As they keep moving in their trajectories, the
angle 6 approaches to infinity as the function never touches the origin and the value
of the angle 6 keeps getting higher.
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Thus, | get this improper integral below:

2 2:
= Lm ((_5;_9\-"5 (cos @ + sin 8)) + (1—\? (cos B — sin 9)) )dﬁ

o Fu fo
= J J(:? ((cos @) + 2cos B sint + (sin#)?) + :ﬁ((cos #)2 — 2 cos @ sin @ + (sin E})’)) dé
0

[ IW(J:T?“((C“S 8)2 + (sin )2 + (cos 8)2 + (sin H)Z)) o
0

(24)
As (cos8)? + (sin8)? = 1
= 100 B
L=I —-Z-E;‘d9=1{]je de
0o € 0
. g1l
)
- P -
=10 (31-{132.( gk 1)) =10 (25)

At this point, | was quite surprised to obtain the value 10 as it equals to the value
of the side of the square in which the four bugs were placed at the vertices of it at
the beginning (Figure 2.1.1). However, when considered throughout it can be seen
that the distance that it would take for the bugs to meet with each other when
they only walk on the side of the square is equal to the distance that it would take
for them to meet at the centre of that square within the same time period given.
For better understanding let us assume that the bug A starts walking along one
side of the square - which in this case equals to ten (a=10) - towards the bug B
that is stable. The distance that the bug A needs to walk to meet with the stable
bug B would be 10 units. That's why, regardless of the trajectories of the bugs, as
long as they meet at the end, the distance that they need to walk would be 10 units
which can be generalised as being equal to the length of the side of a square.

3. Conclusion

By conducting this exploration and solving the riddle that had busied my mind
for quite a long time only by using mathematics, | finally gripped the main idea of
the topic of complex numbers and their demonstration on the argand diagram.
I am totally mesmerized by the expand of mathematical applications, as such a
simple riddle as this one can lead up to these variety of different equations as |
included both the complex numbers, the derivatives, the integration and the limit
applications.

However, it can be regarded as being an unrealistic model as | did not include
the physical perspective and did not take the effect of friction forces into account
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as the result highly depends on these variables. Thus, the result could be used as a
rough idea to develop other models by helping the developer to construct an over-
allimage. Other than that, the result | obtained is purely depends on mathematics
and can also be regarded as being abstract as it is based on bugs that are moving in
a desired way, so is hypothetical.

For further analysis, the general formula that | found could be applied to other
polygons with different numbers of sides to see if there is any difference. Which |
think could be interesting is that to have a polygon with sides N= oo. As it will have
infinite number of sides, it will be alike a circle. That's why, when | place the "bugs"
that | have on each vertex and let them follow the one ahead of them, they would
have just remained on the circumference, with no hopes of meeting at a point.
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Examination of Algebraic Methods for Solving
34 and 4" degree Polynomial Equations and
Comparison of Rootfinding Algorithms

1. Introduction
1.1. Rationale

Algebra is one of the oldest studies of Mathematics and its development through-
out the history has always impressed me. We have been learning how to find roots of
a polynomial equation of 1*tand 2" degree, but we have never learnt how to solve a
polynomial equation of 3, 4" or larger degrees with a formula. | have a special field
of interest in algebra and calculus, and this interest led me to search for more of it,
and | have decided my subject from the study of algebra.

1.2. Background Information

The word polynomial was first used in the 17th century,’ and consists of two differ-
ent roots, "poly" from Greek, meaning many or much, and "nom" from Latin, mean-
ing name. It has the denotations "consisting of several terms" and "an expression of
more than two algebraic terms, especially the sum of several terms that contain dif-
ferent powers of the same variable(s)" in Oxford Dictionaries.? Even though the word
only has a 400-year-old history, its concept has been around for thousands of years.

There are a variety of notations in Mathematics. The mathematical notation of a polynomial
equation and its definition mostly represented by () and can be expressed as in the following types:

P(x)=aux" + apx" '+ +ayx?+a;x+a, x€C  neN®

P(x) =a(x —x,)(x — xp_1) . (x — 25)(x — x1), xX€EC, ne N°

It is also important to mention the sigma notation which can be used to cut the expression
short:

1
P(x) = 2 @y x"7H x€C, ne N°
i=0

Root of a function refers to the point on the graph where y = f(x) = 0. The funda-
mental theorem of algebra states that every polynomial equation has a number of
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complex roots equal to its degree, which is "n". There are certain formulas to find all
the roots of 1=t (linear) 2" (quadratic), 3" (cubic) and 4" (quartic) degree polynomial
equations. The formulas of polynomials of 1st and 2nd degrees are very commonly
used, so anyone must be familiar with them, whereas formulas of polynomials of
more than 2 degree are not so well-known among people and that much used be-
cause they are a little too much complicated. It is not as easy as solving quadratic
or linear equations. This is the reason why alternative root-finding algorithms are
developed.

1.2.1. Order of convergence - rate of convergence

Root-finding algorithms find the root by converging to it. Number of iterations can
help us see which algorithm is faster with proper initial points, but we will also find
the algorithms' order of convergence and deduce which one is faster.

Every value we will find has an error as they are approximations. The error can be
defined as:

error (e) = lapproximated value — actual value| = |x,, — x|

As n goes to infinity, the error keeps getting smaller, and eventually becomes zero.
The relationship between consecutive errors are as following:

— a
En+1 = Cen ’

where C is a constant depending on the algorithm and the equation, and is the
order of convergence. We can use this consecutive relationship to find the value of
with following operations.
en1 = Ceq

— a
en - Cen—l

a a
€n+1 _ Cen _ €n _( €n )a
I S

€n Ce?l—l €n—1

€n—1

If we take natural logarithm of both sides, we can find the value of a:
Cn+1 €n i €n
In|— ) =In{——| =aln
efl el’!—l e)l—l

e
In( 1 )
a= E"n—l

= In (en+1)
en

We will indicate the value of a for each algorithm to compare them between each

233



other. The higher value of, the faster the method converges.

1.3. Aim of the Study and Approach to the Subject

In this study, different methods of solving polynomial equations, especially those
focusing on polynomials of 3and 4t degrees, will be examined and compared. The
study of these methods will be done chronologically to see how they have been de-
veloped throughout history. Where there are several related methods that were
improved at different times in history, the methods will be examined together to
facilitate the understanding. There are two methods (or formulas) which give the
exact roots with the help of algebra. These methods are not easy to apply, but they
will also be examined in order to emphasize the need of algorithms, and their conve-
nience. When the examination of the methods ends, they will be applied in a specific
equation to find one of its non-real roots, which will help us see how accurate and
convenient they are to apply for complex roots. Here is a list of methods and algo-
rithms that will be investigated in this study:

Algebraic methods used to solve 3and 4t degree polynomial equations, respec-
tively:

o Cardano's method (1545)

o Ferrari's method (1545)

Algorithms used to approximate complex roots of polynomial equations:
o Secant method (circa 1330 BCE)

« Newton's method (1669)

«  The Inverse Quadratic Interpolation (1826)

o Muller's method (1956)

My first wish was to generate the formulas on my own, and so | endeavoured to
generate a cubic and a quartic formula before | started to search for them. | was
quite successful at generating the cubic formula, but it was very hard to generate the
quartic formula. This made me look for articles on the subject of the quartic equa-
tions. Generating the cubic formula on my own really helped me understand the
nature of equations and the relation between them and their derivatives. By under-
standing this relationship, | easily found out how the quartic formula is generated,
and then started to look for any root-finding algorithms. | have found a lot of theo-
ries/methods that | did not expect. One of the things that intrigued me is that most
of the methods are done by using derivatives, even the general formulas! | realized
that on my own and will specifically emphasize these in the related sections.

2. Examination of Root-finding Algorithms and Methods
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In this section, root-finding algorithms and methods that were introduced in the Intro-
duction section will be examined and applied to the function f{x) =x*+2x3+5x*+5x-3 The
order of examination will be chronologically to spotlight the development of rootfinding
methods and algorithms throughout history.

Before starting the examination, it is important to state that we need to have a guess
about whereabouts the roots may exist in order to use root-finding algorithms. This is
because the algorithms are generated by giving, the root of the equation, an approxi-
mated value. If the approximated value is not close to the real value, then the algorithm
is unlikely to work out. This is also the reason why such algorithms return only one root
at one time. There are no such limitations for algebraic methods.

In the applications, once the algorithms give us correct answer up to 7 decimal places,
it will be considered to be completed, since it is enough for us to see how the algorithm
converges.

2.1. Methods Used to Solve 3rd and 4th Degree Polynomial Equations
2.1.1. Cardano's method for solving cubic equations

In the early 16* century, Gerolamo Cardano and Niccolo Tartaglia found the general
cubic formula which gives all the exact roots of a polynomial of 3“degree.

2.1.1.1. Generation of the cubic formula

We will first find the formula for the cubic equations in the form of mx3+px+q=0,
and then find the general formula.

From the algebraic identities and binomial expansion, we know that (a + b)? = a3 +
3ab +3ab* + b’ =ad + b* + 3ab(a + b). If we replace x with a + b, we obtain following
equalities.

m(a+b)* +pla+b)+q=m(a+b)®—3mab(a+b)—ma®—mb* =0
p = —3mab
q = —ma® —mb?

By using these equalities, we will find a and b.
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Substituting —ma® = t and expanding the equation with 27mt:

27mt? —27mqt +p* =0

27mq £ {/729m?q? — 108mp3

T 3
54m fiz = —ma
_p p
—3ma ;
*|=27mq £+ \/729m?q* — 108mp?
3m =
54m

Now we just found what x equals. It does not matter if you use + or —. It seems that we

found 6 values, but they give the same roots. By simplifying the equations:

'2? 24 ap?
+ mq P> _ p

2m "~ 108m?3 :
‘J ‘l—q 27mq* + 4p°
3m (7 " To8ne

It is time to show how this is done to the cubic equations containing the quadratic
term, x2. | realized that removing the quadratic term means making the second de-
rivative, which indicates the inflection point, equal zero, as the quadratic term brings
the second derivative. This means if we shift the function by the value making second
derivative equal zero, we will not have a quadratic term.

fxX)=x>+ax®*+bx+c=0
f'(x) =3x%+2ax+b

f'(x) = 6x+2a=0

236



We substitute x with £ + (— g). which means shifting the function with a substitute.

a a
x=t—§ a!sodeﬁnest=x+§

f(t—% = (t—%)3+a(t—§)2+b[t—%)+c=r3+(b—%2)t+(—2a3_92a7b+2?r)

We now just solve the equation with the same operations and find the value of ¢ as it is

in the form we want.

N q
az
. b-x
| 7
s (2a3 — 9ab + 27¢)? ( _a_z)
5 |9ab—27¢—20% 77 +4 x (b=
) 54 ty 108
5 i : ﬁ
#RhTg

A graphical demonstration of the shifting 1s shown below.

 Arrows show
# # inflection points.

Figure 1: 5hifting of inflection point

This method will not be applied on any equation in this section, as it will be used in
Ferrari's method.

2.1.2. Ferrari's method for solving quartic equations

This method was developed in the 16™ century by one of Cardano's students,
Ludovico Ferrari. This method generates a formula for quartic equations and is used
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to find all the exact roots of the equation.

2.1.2.1. Generation and application of the quartic formula

The quartic formula is too long that it cannot be shown here, however we will
show how it is generated without carrying coefficients of the equations.

f)=x*+ax*+bx*+cx+d=0

We first need to start with eliminating the cubic term. It is just like the way shown
for the cubic equations. We eliminated the quadratic term by a substitution related
to second derivative, and we will now substitute a value for related to the third de-
rivative. This is also a shifting of the graph.

fl(x) = 4x® + 3ax® + 2bx + ¢
frix)=12x* + 6ax+ b

f'(x)=24x+6a=0

a

g
What we obtain after substituting x with y — % is a quartic equation without a cubic
term.
Yiteyi+fy+g=0  f#f(x)
We send the linear term to the other side to complete the square.
yiteyt+g=—fy
(2 +V8) =y + 22 [G+g = ~fy-ey* + 2527
Next, we are adding an unknown z, which will help us generate a quadratic equation,
and with this quadratic equation’s discriminant, a cubic equation.
(2 +g+2)" = (% +g)’ +2* + 2205 +/3)
=—fy—ey* +2y*Jg+2* + 2zy* + 2z,fg
=(2z+ 2\/5 —e)y?—fy+(2* +22g)
We need to solve this quadratic equation. As it is a perfect square, the discriminant of
this equation is zero, so we can find the value of z by solving the discriminant’s equation.
A=fr-ax(2242g-e)x (2" +22,9)
=—82% + (4e — 24,[g)z* + (8e\fg — 16g)z + f2 =0

We can solve this cubic equation and find the value of z. Once we find the value of
z, we will find the value of y, and hence the value of x, but we should be careful with
the operations of imaginary units.
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: [zv71
A=1+ (~2iV7T + 14 — 82) (zz +==)

=1=2iz*V71+ 71z + 14z% + 7iz\/71 — 82 — 4iz*VJ71

=82 + (6171 — 14)z2 — (71 + 7iN71)z — 1

S 3VTI=T7\ , (71+7iW7T\ L
=2 ) F4 g Z 8_

We now need to solve the equation for z, using Cardano’s method. To eliminate the

quadratic term, for an equation in the form of x* + ax? + bx + ¢ = 0, Cardano’s method says

that substituting x with t — gis enough. In this particular equation, our a value is the coefficient

of z2,
3iV71—7
_, ‘—Vr:—_H?—yﬁ'f
Gt g = 12
H_?—3w'ﬁ3+ 371 -7 t+?—3f TN, (71 + 771 H?—m’ﬁ 1
12 4 12 8 12 8
—t3+41t 1231
B 12 216

Using the algebraic identity, (a + b)® — 3ab(a + b) — a® — b* = 0, we can solve this

equation for t, as in Cardano’s method.

t=a+b
( +b)“+41( +b)—1231“0
P 12" 216
. 41 R 68921
=3abh = —, = — =—
12 —36a —46656a3
o pie gty 5892 1231

t J66560° ~ 216
68921 1231

S S i =
@+ T6656a° | 216

Substituting f = —a®:

68921 1231
46656F 216
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Expanding with 46656
4665652 + 2658968 — 68921 = 0

66335
—265896 + /2658962 + 4(46656 « 68921) 1231 _+ 3
- BT

brz = 46656 X 2

~ —5.9474521 and 0.2483780

,8:*(13‘361:1/*_,8
41
b:%, t=a+b

t=a+b gives us t; = 1.1832051,t, * —0.5916025 + 2.1134444,t; =

—0.5916025 — 2.1134444.

Wesaidthatz =t + 773;2m\ so we have:
7 —3iv71 7 —3iv71 7 —3iv71

z; = 1.7665384 — 2.10653741

z; = —0.0082692 + 0.0069070i

z3 =~ —0.0082692 — 0.0069070i

As we found the value of z. let’s get back to y.

izv71
2

2, W71 2 W71—-7+4z\ 5
yit——tz| s\——F—— )y -y+z*+

Left-hand side of the equation is a perfect square, so is the right-hand side. We can

rewrite the right-hand side and make 1t seem like the left-hand side.

, W\ WTT -7 + 4z , | izV71
ye+ 7 +z) = i gt

5 2 2
, iv71 V71 — 7+ 4z\ _ , izV71
yi+ vE=1 ¥ F [

Rearranging both sides:
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S

=0

—— )yt +zt+ (zZ+

2 |(WTL-7+4z W71 iz
y , 7 5

There seems to be two cases and 12 different roots. However, whatever case you choose.

it gives you three of the roots. You need to find y for both cases to find four of the roots.
) W71 -7+ 4z W71 izV71
e e e D +z+ |z%+ 7 = 0

For z = z; we have:

vy, = 0.0090935 — 2.1230826i
vz = 0.0090935 + 2.1230826i
For z = z, we have:
vy = 0.0090935 + 2.1230826
vy = 0.9045251
For z = z3 we have:
vs ~ 0.0090935 — 2.1230826i

ve = 0.9045251

) W71—7+ 4z W71 ,  izV71
vyt T )yt +z— z+T:U

For z = z; we have:
y; = —1.0863955
yg =~ 0.9045251
For z = z, we have:
yg = —1.0863955
V10 = 0.0090935 — 2.1230826i
For z = z3 we have:

v11 = —1.0863955
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¥z = 00090935 + 2.1230826(
Wesee that v, = ys, ¥2 = ¥a = Y12, Y4 = ¥s = Ve, and y7 = Yo = ¥11. 50, the values
of y; are:
¥, = —1.0863955
¥s = 09045251
¥z = 0.0090935 — 212308261

¥y = 0.0090935 + 212308264
Wedefinedxas x = v — % Therefore, the roots of our main fimction, f(x), are:
x, = —1.5863955
1y = 0.4045251
xy = —0.4090648 — 2.1230826(

x, = —0.4090648 + 2.12308261

We actually found the exact values of the roots of the function with the help of
algebra and some calculus, but it is too long to express and has a lot of radicals that
has approximated values, as we see. This is the reason why root-finding algorithms
are used. They almost give the same result with less effort.

2.2, Root-finding Algorithms for Solving Complex Roots of Polynomial
Equations

2.2.1. Secant method

This method has been used over 3000 years before today by Babylonians, and is con-
sidered to be one of the oldest methods used to find roots of a polynomial.? The
method involves drawing a secant line through two selected points on the graph
whose values are guessed to be close to the root of the equation. It is critical to guess
values close to the root as it may not converge or find another root if we guess values
too far away from the root, which means there is no guarantee of convergence in
this method. The point where the secant line intersects with -axis becomes the new
approximation to be substituted for one of the first approximation points having the
smaller subscript value of x.

2.2.1.1. Derivation and application of secant method

3 Papakonstantinou, J. (2009) "Historical development of the BFGS secant method and its characterization pro-
perties." Rice University.
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First. we need to start by determining two initial points (x,, f(x,)) and (x;_y, f(x_4))
on the graph of f(x) for our first secant line to pass through. The equation of the line can be

found as following:

Gradient of y = m, =w
i i-1

¥ = flx) = my % (x - x;)

flagd = flxy)
p=—

I~ X1

® (2 =) + fx)
What we are looking for is the value of x in the equation when y = 0. The value we

will obtain will be our 3™ x value and called x;.1.

X — Xj—y

Flx) = filxia)

Xpay =X~ [l =

Once we obtain a new x value, we need to eliminate one of the others to continue iteration
with two points. The first elimination is done with x . It is best to have a graph of the equation
to see which one is better to eliminate but the method just states to eliminate the one first
guessed. After sufficient amount of iterations dependent on closeness of our initial guesses, the
method will return us the very close approximation of the root. Here is a graphical demonstra-
tion of the method for finding a real root:

1 2

Figure 2: Graphical demonstration of secant method
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The method will now be applied to the equation, st =x*+2x* + 5x* + 5x -3, sO that we
can compare its accuracy and convenience with the other methods later. It would

take a long time to find all the roots, therefore, the methods will only be used to find
one root.

The root we are looking for is approximately -0.4090648 + 2.1230826i". The graph
of the equation is not really needed, but it is better to have it to make closer guess-
es. It is still possible to guess close values just by trying the guesses in the equation

and checking the equation's values' closeness to 0. The graph of the function is as
following:

Figure 3: Graph of the function

Our two initial guesses are:
x;=2landx;_; =—1+3i
First, we need to find the values of these x values in f(x).
yi = f(20) = (20)* + 2(20)3 + 5(20)% + 5(2i) = 3 = =7 — 6i
Vioy = f(=1+430) = (=14 3)* + 2(~1 4 30)% + 5(=1 + 30)2 + 5(~1 + 3i) — 3 = 32 + 45i
We now have the points (2i, =7 — 6i) and (=14 3i,32 4 45i). These points are

enough for us to find the equation of the secant line passing through them and the point of the

line making y = 0.
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(=7 6i) — (32 +45) _ _
R T

31 = (6 — 45i) X (x; — 2i) + (~7 — 6i)

T O =8 L, 01106259 + 217030571
6o ' amm T € !

y1=0—tx1 =m+zl—

Finally. we replace x;_, with x; = —0.1106259 + 2.1703057i. This process is
repeated several times until the condition mentioned before is met. There is a table of iterations
with their approximated values below to assess and compare the results. The number of

subscript of x indicates the number of iterations.

Table 1: Results of iterations of secant method

X1 —1+3i 32445 = 1.0574444 =
X ' 20 | —7-6i | 14142136 | 04271807 -
~0.1106259  —2.0788212
Xy 0.2030815 03021519 | 2.6220259
+2.1703057i = — 7.3234945i
—0.3673063 = —2.5130127 -
Xy 0.3033774 01218733 | 1.2967783
+2.0085866i  — 0.4080792i
—0.4356937 —0.5300823
Xz 0.1114698 0.0375463 17008635

+ 2.0966132i + 0.6719660i

—0.4071682  0.1032435
X4 0.0422520 0.0050681 = 1.6280209
+2.1277825  —0.0598882i

—0.4092420  —0.0012822
xs 0.0052106 0.0001945 @ 1.6165536
421230023  +0.0043742i

—0.4090658 0.0000013
X 0.0001936 0.0000010 1.6168378
+2.12308251 +0.0000232i

—0.4090648
X7 0.0000004 0.0000010 0.0000000 =
+ 2.1230826i
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It takes 7 iterations to reach the root for 7 decimal places with the given points,
and a=1.6168378. Our guesses' closeness to the root directly affected the number
of iterations and it would not converge if they were far away from the root. If we
eliminated x; instead of x_, it would still converge to the root but with higher number
of iterations. This is why determining the first value to be eliminated is important.
These values will later be used to be compared with other algorithms' results.

2.2.2. Newton's method

The method was first used for polynomial equations, and presented in 1669, in
Isaac Newton's mathematical work, De Analysi per Aequationes Numero Termino-
rum Infinitas.* In secant method, the derivative of the function is approximated by
choosing two points from the graph, however, in Newton's method, function's de-
rivative is used to make the calculations.

2.2.2.1. Derivation and application of Newton's method

We start by choosing one point from the graph whose value is close to the root we
are after. It is like the secant method but by using the derivative of the function as
the line's gradient.

(%0, f (x0))
The tangent line passing through this point is:
Yoo = f'(xp)x + ¢
Where ¢ is a constant. We can find ¢ by equalizing the line’s equation to the function’s, as they
pass through the same point.
f(xo) = ['(x0)xg + ¢ = ¢ = f(xp) = ' (x0)xo
The line’s equations becomes:
Yo = f'(xg)x + fx) = f'(x0)xp
Our new x value is the root of this equation. Therefore, we need to solve this equation
fory = 0.
f'(xo)x + fxg) — f'(x0)x = 0

e f'(xo)xo — f(xq) g fxo)
: f'(x0) ¢ )

This is the general iteration formula of Newton's method. Here is a graphical
demonstration of the method to find a real root:

4"3. Newton's Method - Know Your Roots." Google Sites, www.sites.google.com/site/knowyourrootsmaxima/
introduction/newtonmethod. Date of access: 27.02.2020.
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\ [T

Figure 4: Graphical d\ ation of Newton's hod

In order to find a root of the function, f(x) = x* + 23 + 5x? 4 5x — 3, we start with
choosing a point on the graph and finding the graph’s derivative on that point.
Xp=—-1+3i
Flxo) = (=1 +30)* + 2(=1+3i)% +5(=1 + 30)% + 5(=1+ 3i) = 3 = 32 + 45i
Fl) =43+ 6x2 +10x+5,  x=xp = f'(-1+3i) =51 -78i
By applying the general iteration formula of Newton's method we have:

32 +45i

x=—1+3i 178~ —0.7837651 + 2.4483592i

The results of iterations are shown below.

Table 2: Resulits of iterotions of Newton's method

Xo —1+3t 324450 10574444

| -07837651  7.6238740

Xy 05925074 0.4961907 14440506
+ 244835920+ 14.0200982

—0.5732511 0.5494095

X3 0.3651028 0.1663875  1.6782460
+ 2,1500576i + 3.9564408(

—0.4215518 —0.4959718

Xy 01598691 0.0265917 = 19570160
+ 20996051 +0.3522357i

—0.4084665  0.0079382

x4 00272515 0.0007349 20322245
+21235004i  —0.0152957i
04090643  —0.0000053

X5 0.0007346 | 0.0000005  2.0010960
+212308240 - 0.0000116i
—0.4090648

X5 0.0000004 0.0000005  0.0000000 -
+2.1230826i
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It takes 6 iterations for Newton's method to return the root correct to 7 decimal
place with the given points, and a= 2.0010960.

2.2.3. The inverse quadratic interpolation

The earliest usage of the inverse quadratic interpolation for finding roots is in Dan-
delin's Recherches sur la resolution des equations numeriques (1826).° This method
requires three approximated points close to the root from the function to construct
an inverse parabola. Constructing a parabola instead of a line distinguishes method
from secant method and lets us somewhat capture the curvature of the function and

get closer root approximations. It is done by using Lagrange interpolation formula.

2.2.3.1. Derivation and application of the inverse quadratic interpolation

At least three points are needed to have a parabola. We first need to determine
three x values close to the root and find the points of these values in the function
fl(x), and then construct the inverse parabola.

(xi—2, £ Oi=2)), (i1, £ (rim1)), (e, f (x))
As we are trying to find the inverse of this parabola, we exchange the xs and ys.

(f (xi=2), xi—2), (f (xi—1), xi—1), (f (xp), x;)

Now we can either solve three three-variable, which are the coefficients of the
equation, equations or use Lagrange interpolation formula to construct the parab-
ola. Lagrange interpolation formula is easier to use, and so we will use it. It helps us
construct the unique parabola passing through these three points. Its expression for
a quadratic equation with our non-reversed xs and ys is as following:

_f(xa_z)(x—x.-_l)(x—x.-)+f(x.-_1)(x—x(-_z)(x—x(-)+f(x(-)(x—x;_z)(x—xs_1)

B T o M R | o) M o, | oppay

It may look complicated but x;_,,x;_1,x;, f (x;_2), f(x;—;) and f(x;) are all known.
This expression gives us the parabola’s equation, but what we are looking for is inverse of it,
so we reverse the xs and ys.

v X2y —yic ) —v) | iV —yie2)—v) oy - vie2) (V= vier)
Wi-2 = Yi- ) Wiz = ¥i)  Yi-1 = Yi2) Wica = Vi) i = Yie2) (Vi — Yi-1)

* https://archive.org/details/mmoiresdelacad31826acad/page/n55, date of access: 07.12.2019.
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What we will have is an equation like x=ay*+by+c, and when we give 0 to y, we will
find where the inverse parabola intersects x-axis. The new value will be substituted
for the first x, as it was the first x value chosen, and the process will be repeated.
Here is a graphical demonstration of the method. Since the inverse parabolas are

very large, it is hard to show clearly.

Figure 5: Graphical demonstration of the inverse quadratic interpolation

In applying this method on the f(x), we first choose 3 points close to the root from
the graph of the function, and then by using Lagrange interpolation formula, con-

struct a parabola, and take inverse of it.

xt-~2=l—£', xl',_1=—0.5+2i', x5=—1+2i

(1-1i,—-6—19i), (—0.5 + 2i,—2.4375 + 2i), (—=1+2i,—8+10i)

. (1 —i)(y — (—2.4375 + 20))(y — (-8 + 10))
¥ = (=6 - 190) — (-2.4375 + 20))((=6 — 190) — (-8 + 100))

i (-0.5+2)(y — (-6 —19))(y — (-8 + 10i))
((—2.4375 + 2i) — (—6 — 190))((—2.4375 + 2i) — (-8 + 10i))

i (-1+2)(y — (-6 — 19))(y — (—2.4375 + 20))
((—8 +10i) — (-6 — 19i))((—8 + 10i) — (—2.4375 + 20))

~ (—0.0015139 + 0.0034764i)y? + (0.0552100 + 0.0965831i)y + (—0.2032154
+ 2.1034917i)

Fory = 0:
x; = —0.2032154 + 2.1034917i

The results of the iterations are shown in the table below.
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Table 3: Results of iterations of the inverse quadratic interpolation

X3 =) —6—19i = 3.4262382 =
X1 © —05+2i | —24375+2i 33541020  0.1530311 =
X ' —142i | —8 + 10i ' 0.5 ' 0.6036172 -
-0.2032154 | —2.0716573
Xy 0.8034776 02067796 = 1.5511130
+21034917i | —4.3555913i
—0.4412883 = —0.4298636
x; 0.2380896  0.0392506  0.8687501
+2.1006716i  + 0.7887065i
—0.4177570 —0.0476641
x5 0.0303706 00092662 29590111
+2.1198719i +0.2110818i
—-0.4091217  —0.0025095
x4 0.0091731 00001294 17280842
+2.1229664i +0.0017003i
—0.4090648
xg 0.0000004 0.0001294  0.0000001 -
+ 2.1230826i

It takes 5 iterations to find the root correct to 7 decimal places with the given points,

and a = 1.7280842.

2.2.4. Muller's method

Muller's method was first presented by David E. Muller in 1956. Just like the inverse
quadratic interpolation, Muller's method is based on secant method with 3 points.
Instead of taking inverse of the constructed parabola as in inverse quadratic interpo-
lation, Muller's method uses the parabola to approximate the root.

2.2.4.1. Derivation and application of Muller's method

We need 3 points from the graph of the function to construct a parabola passing
through these points.

(xi—2, f(xi=2)), (xim1, £ (i1)), (i £ (1))
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By using Lagrange interpolation formula, we can find the equation of this parabo-
la, which equals:

Lty fl-2)(x — x-1) (x — x;) 5 fle-)(x — x5)(x — x7) ” FO)(x — xi-5)(x — xi-1)
(%i-2 — %i-1) (X2 — %) (X1 — Xi-2) (Xi-1 — X;) (6 — Xi-2) (% — Xi-1)

This will give us a quadratic equation whose one of the roots will be used to be the
new x value. The equation will give us 2 roots and we will use the one which is closer
to Oin f(x).

For the function f(x) = x* + 2x* + 5x2 + 5x — 3, we choose three points.
Xia=—1+4i, x_,=1+42i, x;=-3+i
(—1+4i,172 + 116i), (1+2i,—42 + 2i), (—3+i,14 — 69i)
Using Lagrange interpolation formula:

(172 +1160)(x — (1 + 2i))(x — (=3 + 1))
((m1+4) - A +2D)((-1+4) - (-3+D)

L(x) =

(42 +2)(x — (-1 + 4D))(x — (-3 + 1))
(A+20)-(-1+4D))((Q+2) - (-3+1))

i (14— 69i)(x — (=1 + 4))(x — (1 + 2i))
((=3+D)-(-1+4))((-3+D) -1 +20)

= (-26—120)x* — (97 — 74D)x + 77 + 190i = 0

Using the quadratic formula, we can find the roots of this equation.

97 — 74i + /(=97 + 74i)2 — 4(—26 — 12i)(77 + 190i)
2(—26 — 12i)

X12 =

= 0.6730710 + 2.2260071i and — 2.6657540 + 1.5398466i

Trving the values to determine which one to use:
f(0.6730710 + 2.2260071{) = —30.2564505 — 16.8781288i
f(—=2.6657540 + 1.5398466i) = —37.5930441 — 527442969
As the first root 15 closer than the second one, 1t will be our new x approximation, and
substitute for the oldest one, x;_5.

Results of the iterations are shown in the table below.
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Table 4: Results of iterations of Muller's method

Xis —1+4i 172 + 116i = 1.9677458 =
Xiq | 1+2i  —42+2i 28284271 14144303 =
x; | -3+4i  14-69i 41231056 28238732 =
06730710 —30.2564505
X 3.8722789 1.0870195 0.2424708
+2.2260071i - 16.8781288i
02928391  —13.2587028
X2 07137022 0.8623966 05306294
+1.6220249i  + 0.3238240i
| —0.0841100  —8.4878626
X3 0.4216642 0.7627157 11.5431253

+1.4330539  + 1.1215190i

| —0.3745007  —3.5959421
Xy 0.5856044 0.1847576 1.0729984
+1.9415869i — 0.0116635i

| —0.4484656  —0.1091554
Xz 0.1879408 0.0403545 1.9961892
+2.1143611i  + 0.9297806i

| —04078882  0.031B466
X 0.0418543 0.0019364 1.9540726
421246205 — 0.0324354i

| —0.4090699
xq 0.0000358 0.0019388 0.0000051 17647093
+ 2.1230834i

Xg —0.4090648
0.0000004 0.0000052 0.0000000 =
+ 2.1230826i

It takes 8 iterations to find the root correct to 7 decimal places with the given
points, and a= 1.7647093.
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3. Comparison of the Algorithms

Table 5: Comparison of the algorithms
The inverse |
Secant Newton’s Muller's
quadratic
method method method
interpolation
Number of
7 6 3 8
iterations
Order of
convergence | 1.6168378 2.0010960 1.7280842 1.7647093
(a)

According to the table, the most convenient way to find the root of f{x)=x*+2x3+5x?+5x-3
seems to be the inverse quadratic interpolation. As the algorithms need different number
of initial approximations, it is not possible to make them the same. The initial values of the
inverse quadratic interpolation are very close to the root, that helped it converge with the
least number of iterations.

However, orders of convergences of the algorithms show that Newton's method
is the fastest algorithm and the secant method is the slowest. This means that with
proper and fair initial approximation values, Newton's method will find the root with
the least number of iterations with its quadratic order of convergence and 350-year-
old history.

Muller's method is the newest method chronologically. It is the worst method for
the function with the chosen points, but we can see that its order of convergence is
higher than the inverse quadratic interpolation and secant method. This means, with
proper points given, Muller's method converges faster than them, but slower than

Newton's method, even though it is newer.

4. Conclusion

The algebraic methods for solving polynomial equations with 3™ or 4t degrees are
very hard and is not worth solving since it does not give a numerical solution, and
just give with radicals, so it is needed to be approximated anyway. With the help
of root-finding algorithms, higher-degree polynomial equations' roots can be found
with accurate approximations and sufficient number of iterations. The progress of
those algorithms throughout history really intrigued me. Newton's method is still
one of the fastest and most used root-finding algorithms, even if it's very old, so is
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secant method. There are much more root-finding algorithms with the guarantee of
convergence, however most of them are a combination of such methods, or can only
be used for real roots. On the other hand, all these algorithms have some pitfalls
that prevent finding the root, but it is a very wide subject that would easily exceed
the word limit. There are and can be made further researches specifically for each

algorithm's pitfalls, and their basins of attraction, like Newton fractals.
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Composing Picasso's Single Line Drawing
Both by De Casteljau Bezier Curves and

Fourier Series
To what extent I can express Picasso's single line drawings
using de Casteljau Bezier curves and Fourier series?
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1. Introduction

Itis quite possible to encounter with Fourier series in almost any field that includes
applications with periodic functions such as sine waves. My curiosity of Fourier se-
ries first sparked when | learned that it is the main component that enables signal
processing in radio programming. | was only fourteen years old when my dad - who
is an electrical electronics engineer - explained to me the mechanism of how radio
programmes are streamed. As | grew up, | started researching Fourier series and its
use in daily life.

Throughout my research one day, | came across to a video' that uses Fourier trans-
form to graph Homer-Simpson drawing. As my interest lays with line-art, | was fas-
cinated with the way how Fourier series enables people to express a drawing as a
series of functions and wondered if it would be possible for me to express one of my
own drawings as Fourier series. While searching for answers, | saw a special method
as "de Casteljau Bezier curves" that is commonly used in animation graphics and
learned that it is a great way to create an animation. That's why, | thought it would
be fun to practice on both de Casteljau Bezier curves and Fourier series with the

hopes of understanding their nature.

Since Pablo Picasso is the reason behind my journey in line-art, | wanted to honour
him by expressing two of his single line drawings both by de Casteljau Bezier curves
and Fourier series. For that reason, | decided to base my own exploration on compos-
ing Picasso's single line drawings with de Casteljau Bezier curves and Fourier series.

Thttps://www.youtube.com/watch?v=QVuU2YCwHjw&t=138s. Accessed in 13 March 2019.

255



2. Understanding de Casteljau Bezier Curves
2.1. Background Information on de Casteljau Bezier Curves

In the early 1950s, two French engineers Paul de Casteljau and Pierre Bezier dis-
covered a very efficient way to express curves algebraically. Both had worked in de-
signing car bodies; Paul de Casteljau worked in Citroen whereas Pierre Bezier worked
in Renault (Wild Egg mathematics courses). They were both interested in finding an
answer on how to specify curves in a useful way as smooth curves were needed in
designing car bodies. The reason for having a need to express the curves algebraically
arises from the fact that even though drawing a curve by hand is quite easy, it may
cause several difficulties when it comes to conveying the mathematical information
of that curve.

This unique discovery of them can be regarded as the most important develop-
ment in the modern theory of curves as these two French engineers specified a way
of conveying the mathematical information of a curve efficiently to someone else as
those curves have an important role in modelling car bodies. In this technological
era, de Casteljau Bezier curves are in great use in several places, the two most known
areas being the computer graphics and the animation designs (Java Script).

These curves are mostly called as Bezier curves either in mathematics or in anima-
tion graphics. However, as the French engineer Paul de Casteljau played just as much
an important role in the discovery and development of these as did Pierre Bezier, |
will be mentioning these as de Casteljau Bezier curves to acknowledge both of their
contributions to its development.

2.2. Affine Combination of Points

Let us first start with two affine points P and P, (Figure 2.2) and combine them
with line P, P, . This line can be described parametrically by adopting it to vectors as:

PoPy = (ay —az, by — by) (H

v

Po=[as,bi]

0 1 2 3 \

Figure 2.2: Affine combination of points.
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Then, to specify the points on the curve | can proceed by starting with P and then
adding multiples of the vector v to it. To explain this by an example, let me take the
point Q which is approximately third of the way from P to P,. Q can be described by
taking one third of v and then adding it to P ;

1, (2)
Q =P,,+§1f

When I subtract the values of P, and v, I get the following:

1
Q = [ag, bol + ;(111 — ag, by — by) (3)

2 1
2 1
=§[au.bn|+§[a,.bii (5)

This method can be regarded as being very efficient to describe a point that is in-
termediate between points P and P,. The coefficients Zand? are determined by the
multiple of v. Most importantly, as these two coefficients add up to 1, we can call this

combination as an affine linear combination.
2.2.1 General Formulation

A point Q lying on the line PyP; has the form Q=(1—t)P +tP,.tis in the param-
eter which as it moves, we traverse the line. That's why, if | take t=0, for instance,
the coefficient of the point P equals to 1whereas the coefficient of P, equals to zero:

Q=(Q1Q-=-0)P,+0xP, =P (6)

Py = [as by]

15 A=1 /3
r'._— = frﬂm bu;

=—1/2
=-1/3

05 0 05 1 1's 2 25 3 \35

Figure 2.2.1: Change in the values of the parameter 1.
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In another case, if | take t=1, the coefficient of P equals to zero whereas the coef-
ficient of P, equals to one:

Q=(0—-1DP+1xP =P (7
In a case that [ am not restricted to an interval, I can give the parameter ¢ any values. If

1 1
the parameter t has the value smaller than zero, such as ¢t = e the parameter t

would lay outside of the line segment P, P; whereas the parameter ¢ has the value greater than
1 such as £ = 2 would lay outside of the line segment PyP; as well (Figure 2.2.1).

However, to obtain the intermediate values of t, | need to move from t=0 to t=1.
That's why, to be able to describe a point on the line segment PoP; the parameter
t needs to be taken within the interval 0<t<1. This specific combination where the
coefficients are all within interval 0<t<1, sometimes called a convex linear combi-
nation of P and P,. Convexity refers to the fact that parameter t is moving within
points P and P,.

2.3 Constructing Quadratic de Casteljau Bezier Curves

As | am dealing with a quadratic de Casteljau Bezi- @ =
er curve, let me have three control points P, P, and /
P, that forms the vertexes of the control polygon. To
construct a curve that has a degree n, n+1 control L
points are needed. That's why, as the quadratic curve >y
has a degree 2, | need to have three control points to

be able to construct the curve properly. "

- . Figure 2.3: A quadratic dCB .
After determining the control points P, P and P, 'gure quadratic curve

connect them with a line segment to obtain the line
segments P,P; and P, P;.

Then, interpolate the segments P,P, and P, P, of the control polygon at a parameter
t to obtain Q and Q..

Qo =1 —1t)P +tP, (8)

When t equals zero, @, is on P, and when t equals to one, @, is on P,. That's why, it
can be said that @ moves from P to P, as t values change from zero to one.

Exactly parallelly, @, is moving in a corresponding way from P, to P, as t goes from
zero to one:
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Q=1 =t)P, +tP, 9)

That's why, as the value of the parameter t changes from zero to one, Q, starts
moving from P and Q, from P . When t=1, both @ and Q, get to the control points
P and P, respectively.

The steps | will include turn out to be recursive steps. After connecting @, and Q,
with a line segment m, interpolate the line segment at the same parameter t
to obtain the point R which is the affine combination of @, and Q,. That's why, as
| alter the value of t that has the same value within the interval 0<t<1, R traces a
quadratic de Casteljau Bezier curve, on the other hand, a parabola. It passes through
P,and P, and is tangent to the line segments PoPiand P, P;.

Ro=(1-08)Q, +tQy (10)

The point R can also be expressed parametrically in terms of P, P, and P, by sub-
stituting both @ and Q, values:

Ry =(1=t)[(1 = )Py + tP ] + t[(1 = )P, + tPy] (11

=(1-1t)%P, +2(1 — D)tP, + t2P, (12)

2.4. Constructing Cubic de Casteljau Bezier Curves

At this case, as | am dealing with a cubic de Cas-
teljau Bezier curve, | will use four control points to
define our curve: P, P, P,and P,. These points also
form the vertices of the control polygon.

As in the previous quadratic de Casteljau Bezier
curve explanation, | connected the control points
with a line segment and obtained the line segments Figure 2.4: A cubic dCB curve.
PP, P.P,and P,P,. Then, | interpolated each seg-
ment at a parameter t (0<t<1). As a result of this interpolation, | obtained points

Q, Q,and Q, (13,14 and 15).

Qu=0Q-=-8t)P, +tP, (13)
Q=QA-0)P +tP, (14)
Q,=(1—1t)P, +tPy (15)

Connect the points @, @, and @, with line segments: Q @, and Q,Q,. Then, inter-
polate these line segments at the same parameter t (0<t<1), to obtain R and R :

Ra=({1-1)Q, +t0Q, (16)

Ry =(1-1)Q, +1tQ, (17)
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Lastly, connect R and R, and then interpolate them at a same parameter t to ob-
tain the point S

Sp = (1—t)R, +tR, (18)

As | did in the previous example, it is possible to express S in terms of the control
points P, P,, P, and P, parametrically:

Sy = (1= 0)[(1 = g + 0] + £[(1 - DY, +1Q;] (19)
= (1= 201 = e)(L = E3P + tP ] 4 €[(1 = )P, + eRy)] + 0[(1 = 0D = £)P, 4 tPy) +01(1 = E1F, + tAy | (209
= (1=t Py + 30(1 = £)2P, + 312(1 = )P, + 7Py (21)

2.5. Obtaining the General Formula

Theorem: A polynomially parametrised curve is a de Casteljau Bezier curve and
conversely (Wild Egg mathematics courses).

Proof: The proof of this reduces to the fact that the Bernstein polynomials of de-
gree n, form as basis for the space of polynomials of degree <n, just like 1,a,a?,...,.a".
This is known as the linear algebraic notion:

Bon=(1~a)" (22)
Bin=(]) @ -a)a,.. (23)
Ben = (i) 1 - 0" *a, .. (24)

By, =a” (25)

This nature of dCB curves can be regarded as being very important for calculus as
the polynomially parametrised aspect of the curve makes it accessible in terms of
finding definitions and computation areas of them.

3. Picasso's Single Line Drawings

Born in Spain in 1881, Pablo Picasso had been the most important figure of the
20 century in terms of art and art movements (PabloPicasso.org). By referencing
his past work, it is said that his work matured from the naturalism of his childhood
through Cubism, Surrealism and beyond.

Figure 3.1: The Squirrel. Figure 3.2: The Camel.
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As | was quite interested in single line drawings myself (Figure 10.1), | found Picas-
so's line art very inspiring. That's why, | wanted to see if it would be possible to recre-
ate these drawings by expressing them algebraically. Just as Pablo Picasso said, "Art
is a lie that makes us realise the truth.". | decided to take his saying as the starting
point for my extended essay as | aim to emphasize the true nature of curves through
mathematics by combining it with art.

4. Operations With de Casteljau Bezier Curves
4.1. Graphing the Squirrel

To express Picasso's drawing of the squirrel, | first needed to insert the image onto
a coordinate system to be able to find the coordinates of the points. For that, | used
"GeoGebra Graphing Calculator" as | used it during my mathematics internal assess-
ment, | was familiar with it.

When inserting the drawings onto the coordinate system, | paid attention to the
fact that they lay within Ttregion of the coordinate system as | it would be easier to
do calculations with positive numbers rather than the negative numbers.

After inserting the image, | deconstructed it into
pieces, and got either quadratic or cubic curves de-
pending on the curvature of the squirrel drawing.
After | decided on places of the main control points,
| started drawing tangents to each curve, either
quadratic or cubic, to determine the handle control
points. While determining the places of these handle
points, | paid attention to draw the tangent lines ac-
cording to the curvature of the curve as the handle
points act as if they magnetically pull the curve to-
wards (Figure 4.1 and 4.2).

Figure 4.1.1: An example to a quadratic
dCB curve.

As the images | used were hand-drawn, the lines |
werevery thick which makes it quite hard when draw- k2
ing tangents to the curves. To overcome this and to
have a general use, | decided to take the centre of the
lines as a guide. Then, | determined the coordinates
of each handle point as | drew the tangents to each

Figure 4.1.2: An example to a cubic

curve. Let me explain this by taking dCB curve {D, E} dCB curve.
as an example:
D (0.08, 5.12) N (-0.27, 5.51) E (0.74, 6.63)

Ro=(1—1t)?D+ 2t(1 — t)N + t?E
= (1 -2t +t2)[0.08,5.12] + (2t — 2t?)[—0.27,5.51] + t*[0.74, 6.63]
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Let me give another example of a cubic dCB curve {), E1}:

J(7.01,7.15) D (8.61,6.93) Fi (9.86, 4.36) Ei (8.71, 1.98)
So=(1—1)% +3t(1—t)?D; + 3t2(1 — t)F, + t3E,
= (1 -£)3[7.01,7.15] + 3t(1 — £)?[8.61,6.93] + 3t2(1 — t)[9.86,4.36] + t3[8.71,1.98]

Then, | determined the coordinates? of each point
in two decimal places to be able to carry out calcu-
lations more easily (Table 4.2.1 and Table 4.2.2). Af-
terwards, | expressed the curves as parametrically by
using the formulations (12 and 20) (Table 4.2.3 and
Table 4.2.4). Then, | wrote these equations on calcu-
lator TI-84 Plus CE in parametric mode.

Figure 4.1.3: The Squirrel on GeoGebra

R PR R B e

Figure 4.1.4: 1st part of the Squirrel. Figure 4.1.5: 2nd part of the Squirrel.

Figure 4.1.6: The Squirrel graph.

2 https://www.geogebra.org/m/kkez49zp. Created in 15.10.2019.
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However, as the calculator only allows for six parametric equations, | had to find
another way to obtain the overall graph of the squirrel. For that, | graphed the set
of equations separately and then combined them by "Adobe Photoshop Mix" (Figure
4.1.6).

4.2, Graphing the Camel

To graph Picasso's drawing of the camel, | followed the same steps as | did in
"Graphing the Squirrel". Then, | expressed the curves as parametrically (Table 4.2.5,
Table 4.2.6, Table 4.2.7 and Table 4.2.8) and obtained the following graphs (Figure
4.2, Figure 4.2.2, Figure 4.2.3 and Figure 4.2.4):

[NORMAL FLOAT AUTO REAL DEGREE MP n

\

Figure 4.2.1: Ist part of the Camel. Figure 4.2.2: 2nd part of the Camel.

NORMAL FLOAT AUTD REAL DEGREE MP ” NORMAL FLOAT AUTO REAL DEGREE MP n

Figure 4.2.3: 3rd part of the Camel. Figure 4.2.4: The Camel graph.

5. Understanding Fourier Series

Throughout my research, | found out that the use of Fourier series either in engi-
neering or computer graphics includes coding rather than pure Mathematics as it is
more practical in dealing with real life problems. In computer graphics and astron-
omy, "epicycles" are used which basically are circles that traces a specific orbit. To
express drawings by Fourier series, epicycles and coding are used. Nonetheless, my
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aim is to find a way of graphing Picasso's drawings of the squirrel and the camel by
using algebra only.

On the very basis, Fourier transform enables us to take a periodic function and
represent it as an infinite sum of sines and cosines of either different periods or fre-
quencies. For example, let us assume a square wave function. To represent it as an
infinite sum of sines and cosines, the following steps should be taken:

f(t) = ay + a, cos(t) + -

(26)
+b, sin(t) + -

a, is the baseline constant which will shift the function either up or down depending on
the average value of the function over one period. If | take a function which's period is 2
for instance, then the coefficient of a, will be % The reason that | am starting with both
cosine of t and sine of t depends on the function that | choose which has a period of 27, so
it is obvious that | would need to involve some functions that have periods of 27 as well.

The coefficients -weights- tell us how much the overall function that we are trying
to represent involves that function. For example, if a, is much larger than b, it means
that the function involves a lot more of cosine of t than it has a sine of t, or vice versa.

However, we are not done yet as the expression (26) by itself does not describe
the square wave function | am trying to represent - it would look like a very clean
sinusoid at this point. That's why, let me add more weighted coefficients until | get a
more precise representation of the square wave:

f(t) = ag + a, cos(t) + a; cos(2t) + az cos(3t) + a4 cos(4t) + as cos(5t) + -
+b, sin(t) + b, sin(2t) + by sin(3t) + b, sin(4t) + bs sin(5¢) + -

The more | keep adding terms up to infinity, more precise representation of the square wave
function | obtain (Dede). Let me explain this by an example. Assume we have a function as:

= 3 () (5

k=1,3,57...

Then, for n values of n=1,7,15 I get the following functions®:

n=1

Figure 5.1: Square function when n—1.

*Dede, B. (2018, December 11). Bilim Ne Glizel Lan. Retrieved January 28, 2020, from "Purrier Series (Meow) and Making
Images Speak": http://bilimneguzellan.net/en/purrier-series-meow-and-making-images-speak/.
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Figure 5.3 Square function when n—=7.
n=15
z/-___-‘\\"\
Y
[ —
II\ ."I
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Figure 5.4: Square function when n—15.

This miraculous representation is first explored by French mathematician Joseph
Fourier, so is named after him as the Fourier series. When solving a problem on heat
conduction, he discovered that expressing a function as Fourier series can be more
advantageous than expressing it as power series; as particular, natural phenomena
such as heartbeats, sound waves, vibrating strings are usually composed of periodic
functions (Stewart). He proposed the following formula:

f(x)=a,+ Z(an cosnx + b, sinnx) (27)

n=1

Where —<x<rm.

Assume that the trigonometric series converges and has a continuous function f(x)
which's sumisin interval [—m,]. Now let me find the coefficientsa_and b_in terms of f by
integration. If | integrate two sides of the equation (27) and the series term-by-term, | get:

frf(x)dx = fﬂagdx + fy i(a“ cos(nx) + by, sin(nx)) dx

- n=1

o

kel w
= 2may + Z a, f cos(nx) dx +

n=1 n=

m
bn[ sin(nx) dx
1 -
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However, because n is an integer, | get:

f-"cos(nx) dx = ;ll-sin(nx)]wﬂ = %[sin(nn’) —sin(—-nm)] =0

Similarly,
n
f sin(nx)dx =0
-n

Thus,

frrf(x)dx = 2may

bt 14

Hence, solving for ag gives,

= [ rea
oo ). SO0 (28)

To determine a_for n>1, I multiply both sides of equation (27) by cosmx (where m
is an integer and m>1) and integrate term-by-term within interval [—m,7]:

o
ag + Z (@, cos(nx) + b, sin(nx)) | cos mx dx

n=1

m e ” i ™
= nnj cosmx dx + Z ay, f cosnx cosmx dx + Z b, f sinnxcosmxdx  (29)
-1 -1 -n

n=1 5 n=1

f f(x)cosmxdx = J‘f

The first integral is zero, therefore:

n
j sinnxcosmxdx =0 for all n and m
-1
x 0 form=m
COS X cos mx dx =[ N
- T forn=m

Since a_m is the only term in equation (29), | get:
I f(x)cosmxdx = a,n
-1
Solving for a_ and then replacing m by n, | get:
a;= %j_ﬁf(x} cos nx dx n=%23 (30)

Similarly, if | multiply both sides of the equation (27) by sinmx and integrate from
—mtom, | get:
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b—lﬂ( sin nx d =123 31
,,—;Iiﬂfx)bmnxrx n=123,.. (31
6 Operations with Fourier Series

To graph squirrel and camel drawings, | first needed to express them as functions.
However, as | could not express them neither as quadratic nor cubic functions, | de-
cided to express them as linear functions. For that, | took several points on the draw-
ing and then draw lines through them to obtain linear functions. Let us look at an
example of two linear functions:

C (-31.604, 11.784) 0 (-35.398, 10.886) y=0.237x +19.27

0 (-35.398, 10.886) D (-38.927, 10.343) y=0.154x + 16.33
Let me have y=0.237x + 19.27 for the line {C, O}. Then,

1 mw
a; = ;I (0.237x + 19.27)dx = 0.237

(32)
1 m
a, =— 0.237x + 19.27) cos nx dx
"= L,( (33)
Using integration by parts, I get the following:
0.237x + 19.27 =u cosfe:=dy
) (34)
0.237 dx = du i 5
n
o 1((0237){ + 19.27) sinnx j0.23? sin nxd )
o n B n % (35)
_ (0.237x +19.27) sinnx 1 J‘ 0.237 sin nxd
- nm T n
_ (0.237x + 19.27) sinnx F 0.237 cos mc']'r
- nmw nw |
| (0.237x +19.27) sinnmw 4 0.237cosnm  (0.237x + 19.27) sin(—nm) 0.237 cos(—nm)
- nm nw nm nm (36)
Since cosine is an even function and both sin nm and sin(—nm) equal to zero,
_ 0.237 cosnm  0.237 cosnm _
- nmw nw B
a, =0 (37)
For by,:
1 mw
b, = —[ (0.237x + 19.27) sinnx dx
;4 [ (38)
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Using integration by parts, | get the following:

0.237x% + 1927 =u sinnx = dv
—cosnx (39)
0.237 dx = du By

_ 1 (0.237x + 19.27) cosnx 0.237 cosnx
b, = ; - +j = dx {40}

n

(0.237x + 19.27)cosnx 1 [0.237cosnx
= +—f dx

nmw | g mn

~ (0.237x + 19.2?)cusm+0.23? sinnx|"
- nm nm J_H

_ ( (0.237m + 19.27) cos nrr+ 0.2375inr1ﬂ) ( (0.237(—m) + 19.27) cos(—nm) 4 0.237 sin(—mr)) @a1)
o

nmw nmw niw mn

Since cosine is even function and both sin nm and sin(—nm) equal to zero,

( (0.237m + 19.27) cos mr) ((0.23?11' —19.27) cos mt)

nmw nmw

i ((0.23?11') cos ‘.'U'l') 19.27 cosnmr  19.27 cos nir
—2x e +

nm nim ni

0.237 cosnir
= -2 x (==
n

—1 whennisodd

Since cosnmw = [ :
1  whennis even

Simply, we can write:
cosnm = (—1)"
237(-1)"
g (0 237(-1) )
n

_@xomnEnt
- = &n

n

Hence, by referencing to equation (27), Fourier transform of the line {C, O} becomes:

o

f{C,0}=0.237 +

nm=

(2 % 0.237) sinnx(—1)"*?
1 n (42)

Let me repeat the same procedure for the line {O, D} to see if there is any repeating pattern:

1 4
ao=—| (0.154x + 16.33)dx = 0.154
=B (43)
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'1 m
a, = EJ‘ (0.154x + 16.33) cosnx dx
-7

(44)
Using integration by parts,
0.154 + 1633 =u cosnx = dv
0.154dx = du sinnx
P (45)
1 (0.154x + 16.33)sinnx 0.154 sin nxd
"= ;( n _f n x) (46)
_ (0.154x + 16.33) sinnx 1 J' 0.154 sin nx d
B nm T n *
_ (0.154x + 16.33) sinnx  0.154 cos nx]’r
- nm * nmw ]_“
_ (0.154x + 16.33)sinnm  0.154 cosnmw (0.154x + 16.33) sin(—nm) N 0.154 cos(—nm)
B nmw ¥ nmw nm nm (47)
Since cosine is an even function and both sin nir and sin(—nm) equal to zero,
0.154 cosnm  0.154cosnm 0
nm nn B
a, =10
For by:
1 m
b, = —f (0.154x + 16.33) sinnx dx
T _q (48)
Using integration by parts:
0.154x 4+ 1633 =u sinnx = dv
0.154dx = du —cosnx
e (49)
b, = %(_ (0.154x + :16,33) COS nx i J’ 0.154:05?1.1’ dx) (50)

(0.154x + 16.33)cosnx 1 [0.154cosnx
== +—f dx

nmw m n

(0.154x + 16.33)cosnx  0.154sinnx]"
- nm * nm .

3 ( (0.1547 + 16.33) cos nm + 0.154 sin nrr) ((0.154rr + 16.33) cos(—nn) x 0.154sin(—nrr))
. 3 (51)

nmw nmw nmw nm
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Since cosine is an even function and both sin nm and sin(—nm) equal to zero,

(0.154m + 16.33) cosnr  (0.154m + 16.33) cosnr
nm nm

((0.15411') cos mr) 16.33cosnmt  16.33 cosnm
=-2x + -

nm nm nm

((0.154:1-) cos m-r)
= -2 % | —m—m o
nm

—1 whennis odd

Since cosnm = [ .
1 whenniseven

Simply, we can write:
cosnm = (—=1)"
0.154(-1)"
Y (#)
n

(2% 0159 (-1
n

n

Hence, by referencing to equation (27), Fourier transform of the line {O, D} becomes:

= i _1yn+1
f{0,D} = 0.154 + Z (2 x 0.154) sinnx(—1)

- i (52)

Then, I realised I could formulate the expression as [ deduced a repeating pattern:

K
(cix2)(=n™**
fx)=c¢ + (_ X 51n(nx))
Z " (53)

Where ¢; is the coefficient of x in the i line equation.

After obtaining the formula, | designated sev-
eral points on squirrel drawing and used feature
of "the best fit line" on GeoGebra to obtain their
line equations. | paid attention to not to take
too many points - which are represented by "n"
- on the drawing to see the practicability of my
method. However, as | started formulating the
equations as Fourier series, functions | obtained
'(Figure 6.1)' did'not meet rny.need as'Fourier s?ries Figure 6.1: Fourier series functions of the
is a combination of periodic functions. Besides, squirrel before translocation.

-500 500
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most of the functions were completely irrelevant
to each other (Figure 6.2). That's why, | decided to
graph the functions within the intervals | speci-
fied according to the distance between two point
that forms a line. For example, when | wanted to
draw the Fourier series function of the line {C, O}
| graphed it within interval —35.398< x<-31.604.
By this way, | obtained the sections | need for
each Fourier series function. Nevertheless, it did
not eliminate the problem as | had to find a way
of combining each function to graph the squirrel.
For that, | thought about transforming each func- Figure 6.2: Up close of Fourier series func-
tion to the exact position | want them to be. To o1 of the squirrel before translocation.
achieve this, | decided to transform each Fourier
series function | obtained according to the equa-
tion (53). | decided to take midpoint of each line
as it enabled me to lessen the calculations | need
to make - | took the coordinates of midpoints as
the units of transformation. Let me explain this
with line {C, O}. The original expression of Fourier
series function for line segment {C, O} within in-
terval —35.398< x<-31.604 can be written by ref-
erencing to the equation (53) as: Figure 6.3: The line {C, O}.

ALLARLA P RCARRUACRRARLA D RRARLEARRARREEAAERARLARARLERLLERALEARRARLRARLARVARAARLARLY

A g AR

|

n

k _—q3yn+1
flx)=0237 + Z ((0'237 XY X sinnx)
n=1

By transforming the line segment:

(0.237 x 2)(-=1)"*1

- x sin(n(x — (-33-591))))

F(x) = 11335 + i (

n=1

As A, is the midpoint of the line {C, O} with coordinates (-33.501, 11.335), while trans-
forming the line segment that lays within the interval, | obtained the following equation:

k n+
flx) =11.335 + Z ((0'237 X i)(_l) : x sin(n(x + 33.501))) (54)

n=1

That's why, | formulated an expression | will be using to express squirrel and camel
drawings as Fourier series:

(¢c; x 2)(=1)"*

- x sin(n(x — xm))) (55)

f(x)=ym+zk:(

n=1
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Where x _andy are the coordinates of midpoints of each line segment.

=

7 0 [ ] )

W
Figure 6.4: The Fourier Transform of the
Squirrel.
P
« }’ / F =
, Van
NN = |

Figure 6.5: Final version of the squirrel
graph by Fourier transform

Afterwards, | noted down the coordinates of
each point including the midpoints and the inter-
vals for each line segment (Table 9, Table 10 and
Table 11) and then obtained Fourier series func-
tions by using equation (55). By doing those cal-
culations and writing the equations | obtained for
each Fourier series function (page 40, 43 and 46)
on Desmos* | achieved the following graph (Fig-
ure 6.4).

However, there | faced with a problem. The equa-
tion (55) I used to formulate the line segments into
Fourier series functions was within the interval of
21. Nonetheless, the intervals of line segments |
included in several places exceeded the interval
of 2m, resulting in several Fourier series functions

| torepeat their pattern periodically. To solve this, |

designated more points to where there occurred
problems to obtain line segments that lays within
the interval of 2w and aimed to smooth those ar-
eas and obtained the following graph® (Figure 6.5).

Besides, when graphing the camel drawing, |
decided to locate the drawing in a way that it lays

within interval of 27 on the coordinate system to not face with the same problem
again. Except that, | used the same method to graph the camel and obtained the

following graph® (Figure 6.6).

Figure 6.6: The camel graph by Fourier trans-

form.

4 https://www.desmos.com/calculator, Accessed in 28.01.2020.
*https://www.desmos.com/calculator/jeowzyuaju. Created in 01.01.2020.
¢ https://www.desmos.com/calculator/zzmeebqxjj. Created in 09.01.2020.
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After obtaining both graphs, | wondered what will happen if | change the values of
n, so | tried it with some values.
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Figure 6.7: n-10. Figure 6.8: n-50.
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Figure 6.9: n=2310. Fignre 6.10: n=1000.

From the graphs above, it can be deduced that as the value of n increases, the
graph approaches more to the original drawing. This finding also matches with the
application of Fourier transform using epicycles in which the use of more epicycles
results in a more approximate graph to the original function (Figure 6.7, Figure 6.8,

Figure 6.9, Figure 6.10). | also managed to graph my own line-drawing by Fourier
transform (Figure 6.11).
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Figure 6.71: "Horsy" by Fourier transform.
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7. Conclusion

By exploring de Casteljau Bezier curves and Fourier series, | managed to widen my
perspective on the role of mathematics in daily life and get a chance to practice with
them within area of my own interest - single line-art. By doing this exploration, |
combined geometrical applications with algebra and satisfied my curiosity about the
nature of de Casteljau Bezier curves and Fourier series.

Throughout my exploration, | faced with several challenges as the topic that |
chose - Fourier series - required extensive research and deeper understanding. Be-
sides, high academic level and the complexity of the articles written on this subject
did not help as well. Nevertheless, | learned a lot from these challenges as | came
across to so many unique information while searching for answers within the scope
of my exploration.

Additionally, while trying to find a way of expressing the drawings as Fourier series
by using mathematics only, | realised how coding facilitates daily life by computing
thousands of data in seconds and eases the amount of calculation that one needs to
do. Such as in my case, extracting the coordinates of the drawing is enough for the
algorithm that uses epicycles to graph that drawing by Fourier series whereas it re-
quires several pages of calculations when it is done by mathematics. Realizing that, |
started to take coding classes to be able to widen my understanding.
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- GeoGebra ® Graphing Calculator

Figure 2.1.1: https://www.geogebra.org/m/sfaéwnza. Created in 27.10.2019.
Figure 2.2.1: https://www.geogebra.org/m/uzmj68hé. Created in 27.10.2019
Figure 4.1.3: https://www.geogebra.org/m/kkez49zp. Created in 15.10.2019.
Camel Bezier coordinates: https://www.geogebra.org/m/h2uvdecz. Created in 17.10.2019.

Fourier squirrel coordinates: https://www.geogebra.org/m/fkeukwd8. Created in
27.01.2020.

Fourier camel coordinates: https://www.geogebra.org/m/bhjbaéw4. Created in
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27.01.2020.

- Desmos ®

https://www.desmos.com/calculator/jeowzyuaju. Created in 01.01.2020.

https://www.desmos.com/calculator/zzmeebqxjj. Created in 09.01.2020.
https://www.desmos.com/calculator/wkxc9geqll. Created in 08.02.2020.

- Adobe ® Photoshop Mix

-I benefited from https://www.khanacademy.org/partner-content/pixar/ani-
mate/parametric-curves/pi/constructing-curves-using-repeated-linear-inter-
polation website to construct example de Casteljau Bezier curves for the sec-
tions of "Constructing Quadratic de Casteljau Bezier Curves" and "Constructing
Cubic de Casteljau Bezier Curves".

10. Appendices

d W Mmf

Figure 10.1: My own single-line drawings.

De Casteljau Bezier Curves - Coordinates for The Squirrel Graph

Table 4.2.1:The coordinates of the control poinis for the quadratic curves of the squirrel graph

I D(0.08,512) M(052,544) C(0.88,532)
D (0.08,5.12) N(-027,551) E(0.74,6.63)
E(0.74,6.63) P (0.66,7.84) 0 (1.90,8.00)
F(1.83,646) S(4.24.559) G (5.31,0.87)
Z(4.73,550) C(5.26,7.30) 1(7.01,7.15)
11 Ei(8.71,1.98) G (6.60,-043) K (2.10,0.17)
12 K(2.10,0.17) H,(245,090) L (2.95 131)

=
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Tuble 4.2.2: The coordinates of the points for the cubic curves of the squirrel graph

0(1.90,8.00) R(2.61,749) Q(2.52,6.68) F(1.83,6.46)
G(531,087) T(7.75,1.28) U(8.19,558) H(6.33,6.18)
H(6.33,6.18) V(541,611) W(5.284.09) 1(6.08,432)
1(6.08,432) B (527,3.74) A, (4.62,449) Z(4.73,550)
10 J(7.01,7.15) D;(8.61,693) F, (9.86,436) E,(8.71,1.98)

L==BE = I Y

Table 4.2.3: The quadratic parametric equations for the squirrel graph

Xi1: 0.08(1 — 2t + t2) + 0.52(2t — 2t?) + 0.88¢2

: Y1:5.12(1 — 2t + t2) + 5.44(2t — 2t?) + 5.32t2
X 0.08(1 — 2t + t2) — 0.27(2t — 2t2) + 0.74t>
: Y2 5.12(1 — 2t + t2) +5.51(2t — 2t?) + 6.63t2
Xs: 0.74(1 — 2t + t?) + 0.66(2t — 2t?) + 1.90t2
? Y3 6.63(1 — 2t + t2) + 7.84(2t — 2t?) + 8.00t?
Xs: 1.83(1 — 2t + t2) + 4.24(2t — 2t?) + 5.31¢?
: Ys: 6.46(1 — 2t + t2) + 5.59(2t — 2t?) + 0.87t2
9 Xo: 4.73(1 — 2t + t2) + 5.26(2t — 2t?) + 7.01¢t?

Yo: 5.50(1 — 2t + t2) + 7.30(2t — 2t?) + 7.15¢2

T X0 8.71(1 — 2t + t2) + 6.60(2t — 2t%) + 2.10t2
Yip: 1.98(1 — 2t + t2) — 0.43(2t — 2t%) + 0.17t2

12 Xi2: 2.10(1 — 2t + t2) + 2.45(2t — 2t?%) + 2.95¢t2
Yi2: 0.17(1 — 2t + t2) + 0.90(2t — 2t?) + 1.31t2

Table 4.2.4: The cubic parametric equations for the squirrel graph
X4 1.90(1 — 3t + 3t — t3) + 2.61(3t — 6t* + 3t%) + 2.52(3¢* — 3t*) + 1.83¢°
Yi: 8.00(1 — 3t + 3t% — t3) + 7.49(3t — 6t* + 3t3) + 6.68(3t* — 3t?) + 6.46¢*
Xea: 5.31(1 — 3t + 3t% — £3) + 7.75(3t — 6¢2 + 3t3) + 8.19(3t% — 3t3) + 6.33¢3
Ye: 0.87(1 — 3t + 3t% — £3) + 1.28(3t — 6t% + 3t3) + 5.58(3t* — 3t3) + 6.18t3
X7: 6.33(1 — 3t + 3t2 — t3) + 5.41(3t — 6t2 + 3t%) + 5.28(3t% — 3t%) + 6,08t*
Y7 6.18(1 — 3t + 3t2 — £3) + 6.11(3t — 6t% + 3t%) + 4.09(3t% — 3t%) + 4.32¢*
Xs: 6.08(1 — 3t + 3t2 — t%) + 5.27(3t — 6t% + 3t%) + 4.62(3t% — 3t3) + 4.73¢3
Ys: 4.32(1 — 3t + 3t% — £3) + 3.74(3t — 6¢% + 3t3) + 4.49(3¢* — 3t) + 5.50¢3
Xio: 7.01(1 = 3¢ + 3t — £3) + 8.61(3t — 6t + 3t%) + 9.86(3t% — 3t3) + 8.71¢*
Yio: 7.15(1 — 3¢ + 3t% — £%) + 6.93(3t — 6¢% + 3t%) + 4.36(3t* — 3t*) + 1.98¢7
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De Casteljau Bezier Curves - The Coordinates for The Camel Graph

Table 4.2.5: Coordinates of the quadratic curves of the camel graph

F=R - - B Y N

o

12
13
14
15
16

17
18

C(1.52,7.29)
E (1.33,7.04)
F (0.10, 6.30)
G (0.90, 6.36)
1(2.60, 4.80)
1(3.97,5.98)
K (4.64,5.84)
L (5.84, 4.80)
M (6.40, 3.00)
N (6.76, 1.76)
0(5.73,0.18)
P (6.01,0.52)
Q (635, 1.19)
R (5.63,2.74)

W (1.25,6.71)
B, (0.38, 6.98)
C1(0.31,6.12)
D, (1.47,6.33)
H, (3.20, 6.17)
11 (4.19, 5.48)
11 (5.54, 6.06)
K, (6.41,4.00)
Li (6.31,2.19)

M, (6.51, -0.20)
N, (5.72, 0.45)
0, (6.45,0.74)
P, (6.4, 1.56)
Q) (5.02, 4.34)

D (1.46, 6.57)
F (0.09, 6.35)
G (0.90, 6.36)
H (1.13, 5.60)
J(3.97,5.98)
K (4.64, 5.84)
L (5.84, 4.80)
M (6.40, 3.00)
N (6.76, 1.76)
0(5.73,0.18)
P (6.01,0.52)
Q(6.35,1.19)
R (5.63,2.74)
S (3.39,4.01)

Table 4.2.6.: Coordinates of the cubic curves of the camel graph

D (1.46, 6.57)
H (1.13, 5.60)
S (3.39,4.01)
S (3.39,4.01)

A (1.67,6.82)
F1 (0.53,4.15)
As(1.51,3.19)
C(2.84, 4.44)
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Z (1.67,7.30)
G (1.85,3.25)
B>(3.99, 2.22)
D: (2.20, 4.08)

E (1.33, 7.04)
I (2.60, 4.80)

S (3.39,4.01)
V (2.56,0.17)



Table 4.2.7: Quadratic parametric equations of the camel graph

X1: 1.52(1 — 2t + t2) + 1.25(2t — 2t2) + 1.46t2
Yi: 7.29(1 — 2t + t2) + 6.71(2t — 2t2) + 6.57¢t2
Xo: 1.33(1 — 2t + £2) + 0.38(2t — 2t2) + 0.09¢t2

’ Y2: 7.04(1 — 2t + t%) + 6.98(2t — 2t?) + 6.35¢t>
A Xa: 0.10(1 — 2t + t%) + 0.31(2t — 2t?) + 0.90¢>
Y 6.30(1 — 2t + t2) + 6.12(2t — 2t?) + 6.36t2
Xs5: 0.90(1 — 2t + t2) + 1.47(2t — 2t2) + 1.13¢2
> Ys: 6.36(1 — 2t + t2) + 6.33(2t — 2t2) + 5.60¢2
, X7: 2.60(1 — 2t + t2) + 3.20(2t — 2t2) + 3.97t2
Y7 4.80(1 — 2t + t?) + 6.17(2t — 2t?) + 5.98t?
g Xs:3.97(1 — 2t + t?) + 4.19(2t — 2t?) + 4.64t*
Ys: 5.98(1 — 2t + t?) + 5.48(2t — 2t?) + 5.84t*
o Xo: 4.64(1 — 2t + t2) + 5.54(2t — 2t?) + 5.84t?
Yo: 5.84(1 — 2t + t?) + 6.06(2t — 2t?) + 5.80t>
" Xi0: 5.84(1 — 2t + t2) + 6.41(2t — 2t?) + 6.40t?
Yio0: 4.80(1 — 2t + t2) + 4.00(2t — 2t%) + 3.00t>
. Xi1: 6.40(1 — 2t + t2) + 6.31(2t — 2t%) + 6.76t>
Yi: 3.00(1 — 2t + t2) + 2.19(2t — 2t?) + 1.76t>
" X12: 6.76(1 — 2t + t?) + 6.51(2t — 2t?) + 5.73t?
Yi2: 1.76(1 — 2t + t?) — 0.20(2t — 2t?%) 4+ 0.18t?
" X13: 5.73(1 — 2t + t%) + 5.72(2t — 2t*) 4+ 6.01¢?
Y13: 0.18(1 — 2t + t2) + 0.45(2t — 2t%) + 0.52t2
" Xi4: 6.01(1 — 2t + t2) + 6.45(2t — 2t%) + 6.35¢*
Yis: 0.52(1 — 2t + t2) + 0.74(2t — 2t2) + 1.19¢2
s Xis: 6.35(1 — 2t + t2) + 6.44(2t — 2t?%) + 5.63t?
Yis: 1.19(1 — 2t + t2) + 1.56(2t — 2t%) + 2.74t>
6 Xi6: 5.63(1 — 2t + t2) + 5.02(2t — 2t?) + 3.39t2

Yie: 2.74(1 — 2t + t2) + 4.34(2t — 2t?) + 4.01¢2
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Table 4.2.8: Cubic parametric equations of the camel graph

Xo: 1.46(1 — 3¢ + 3t — t3) + 1.67(3t — 6t% + 3¢*) + 1.67(3t% — 3t%) + 1.33¢°
Y2 6.57(1 — 3t + 3t2 — t%) + 6.82(3t — 6t2 + 3¢3) + 7.30(3t2 — 3¢3) + 7.04¢3
Xe: 1.13(1 — 3t 4+ 3t2 — £3) 4+ 0.50(3t — 6t2 + 3t3) + 1.85(3t2 — 3t3) + 2.60t3
Yi: 5.60(1 — 3t 4+ 3t2 — t3) + 4.15(3t — 6t2 4 3t3) + 3.25(3t2 — 3t3) + 4.80¢3
X17:3.39(1 — 3t + 3t2 — t3) + 1.51(3t — 6t% + 3t3) + 3.99(3t2 — 3t3) + 3.39¢3
Y17 4.01(1 — 3¢t + 3t% — t3) + 3.19(3t — 6% + 3t3) + 2.22(3t% — 3t3) + 4.01¢3
Xis: 3.39(1 — 3t + 3t% — t3) + 2.84(3t — 6t2 + 3t3) + 2.20(3t? — 3t3) + 2.56¢3
Yis: 4.01(1 — 3t + 3t% — ¢3) + 4.44(3t — 6t* + 3t%) + 4.08(3t% — 3t3) + 0.71¢3

(9

Squirrel Fourier Coordinates

Table 9: Squirrel Fourier coordinates

X-coordinates Midpoint Interval
1 0.237 -37.162, 11.335 -35.501= x =-31.604
2 0.154 -38.853, 10.615 -38.927 < x =-35.398
3 26.141 -38.135, 12.1 —38.927 <x <-38.792
4 2.188 -35.138, 15.296 —38.792 =x <-37477
5 1.394 -32.688, 19.996 —37.477 <x £-32.799
6 23.499 -31.321, 25.872 —-32.799 < x <-32.577
7 1.498 -27.533, 30.368 —32.577 < x <-30.066
8 0.543 -22.902, 33.625 —30.066 <x <25
9 -0.143 -19.621, 34.701 -25<x<-20.818
10 -1.392 -18.066, 32.736 -20.818 <x <-18.424
11 -5.706 -18.449, 29.028 —18.424 <x <-17.709
12 2.023 -20.88, 25.49 —19.189 =x <-17.709
13 0.647 -20.088, 22.899 —22.572<x<-19.189
14 -0.488 -15.982, 20.594 -22.572 < x <-17.603
15 -0.678 -12.421, 18.282 —17.603 < x <-14.360
16 -0.746 -8.759, 15.729 —14.36 =x =-10.465
17 -1.012 -4.151, 12.551 —10.465 < x =-7.054
18 -1.48 -0.908.6.548 -7.026=x<-1.276
19 -2.037 0.908, -2.158 -1.276 = x = -3.092
20 -4.554 4.487, -12.959 3.092<x<5.882
21 -4.036 6.945, -23.601 5.882=x=8.008
22 0.155 10.36, -27.527 8.008 <x=<12.712
23 0.358 14.978, -26.351 12721 =x<17.244
24 0.82 20.161,-23.15 17.244 < x <£23.077
25 1.723 25.383,-16.787 23.077<x<27.69
26 2339 28.874,-10.045 27.69 < x < 30.058
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27 135 30.106. -8.22 30.058 =x < 30.153
28 -1.818 27.577.10.317 25=x=30.153

29 -0.625 21.935,16.915 18.87=x=25

30 -0.048 16.862.18.925 14853 =x<18.87

31 1.043 12.606.16.678 10.359 =x =—14.853
32 8.091 9.833.10.08 9.307 =x=10.359

33 -1.348 10.407.4.342 9307 =x=11.507

34 -0.123 13.06.2.67 11.507 =x = 14.613
35 0.403 11.538.1.24 {8.463 =x = 14.613
36 -0.901 6.399.1.86 4335 <x=8.463

37 -3.447 3.59.6.289 2.845 =x=4.335

38 12.946 3.112,12.313 2.845<x <3378

39 1773 4.807,18.302 3378 <x<6.236

40 0919 8.35,22.779 6.236 < x < 10.465

41 0.488 12.85,25.888 10.465 < x < 15.236
42 0.199 17.618,27.527 15236 <x<20

43 -0.052 22.563,27.867 20<x<25.372

44 -0.317 27.463,26.994 25.126 =x<29.799
45 -0.726 31.718.24.86 29.799 <x<33.692
46 -1.467 36.122,19.82 33.636 < x <38.607
47 -2.312 40.453,11.907 38.607 =x<42.298
48 169 42.25,-0.439 42202 <x<42.298
49 2.137 39.764, -13.731 37325 <x<42.202
50 1.027 34.431,-21.885 31597 =x<37.325
51 0.777 29.557, -26.414 27.518 <x<31.597
52 0.659 25.547, -29.297 23.577<x<27518
53 0.462 20.847, -31.856 18.118 <x<23.577
54 0.25 15.099, -33.871 1208<x<18.118

55 0.174 10.167, -34.958 8.254<x<12.08

56 0.06 5.798,-35.438 3342<x<8254

57 -0.01 0.686, -35.559 -1.97<x <3342

58 -0.022 4.244,-35.484 —6.518<x<-1.97

59 -0.089 8.928, -35.221 -11.337<x<-6.518
60 -0.064 13.512. -34.866 —15.687 <x<-11.337
61 -0.135 17.97,-34.419 —20.252 < x <-15.687
62 1.523 18.428, -31.333 —20.252 < x <-16.604
63 1.251 1.251,-26.323 —16.604 <x<-13.038
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Camel Fourier Coordinates

Table 10: Camel Fourier coordinates

282

X-coordinates Midpoint Interval
1 2.882 -1.733, 2.693 -1.813 < x <-1.654
2 -2.11 -1.771, 2.375 -1.813 =x=-1.729
3 1.15 -1.678, 2.345 -1.729 < x <-1.626
-+ -16.942 -1.638, 2.597 -1.649 <x =-1.626
5 0.5 -1.739,2.746 -1.829 < x <-1.649
6 0.3 -2.164, 2.601 -2.5<x=-1.829
7 0.695 -2.654,2.393 2808 <x <25
8 24 -2.855,2.173 -2.902 = x =-2.808
9 -0.599 -2.831,2.017 -2.902 <x <-2.759
10 0.2 -2.468, 2.032 2759 =x =-2.177
11 -0.467 -2.403, 2.028 -2.177 =x =-1.909
12 -6 -1.891, 1.858 -1.909 < x =-1.873
13 3.087 -2.304, 1.256 -2.194 <x <-1.873
14 -8.628 -2.159, 0.459 -2.194 <x<-2.124
15 -1.032 -1.962, -0.009 2124 <x<-1.8
16 -0.176 -1.592,-0.176 -1.8<x=-1.383
17 0.768 -1.212, -0.045 -1.383<x <-1.041
18 1.85 -0.683, 0.748 -1.041 <x <-0.326
19 0.738 0.569, 1.62 -0.326= x <0.031
20 0.23 0.931, 1.549 0.031=x <0.444
21 -1.179 1.475, 1.548 0.444 < x <0.694
22 0.321 1.976, 1.096 0.694 <x <1.168
23 -0.251 2.359,0.36 1.168 = x <1.782
24 -1.93 2.6,-0.377 1.782<x <2.17
25 -1.917 -0.147, 1.542 2.17<x <2.548
26 -7.177 0.237, 1.721 2.548< x <2.652
27 -108 2.656, -1.215 2.652<x £2.659
28 -1.414 2.823,-1.747 2.59<x <2.986
29 4.185 2.824,-2.659 2.661<x <2.986
30 0.097 2.374,-3.368 2.087< x <2.661
31 2.526 2.131,-3.284 2.087<x <2.175
32 0.656 2.383,-3.036 2.157<x <2.592
33 -27.5 2.578,-2.518 2.564< x <2.592
34 -1.79 2.264,-1.6 1.965< x <2.564
35 -1.803 1.669, -0.531 1.374< x <1.965
36 -0.408 1.228, 0.062 1.083<x <1.374
37 0.074 0.631, 0.088 0.18= x <1.083
38 0.413 -0.207, -0.105 -0.593<x <0.18
39 2.034 -0.679, -0.44 -0.765< x <-0.593




40 -4.273 -0.733, -0.755 -0.765< x =-0.7
41 -0.489 -0.566, -0.96 -0.7<x =-0.433
42 0.46 -0.245, -0.939 -0.058< x 0.09
43 4.28 0.016, -0.535 -0.189= x <0.09
44 -1.298 -0.049, -0.036 -0.528= x =-0.189
45 0.123 -0.358,0.124 -0.837< x =-0.528
46 0.885 -0.682, -0.339 -0.947< x <-0.837
47 3.071 -0.892,-0.339 -0.947< x <-0.837
48 -11.154 -0.84, -1.705 -0.947< x =-0.732

Horsy Fourier Coordinates

Table 11:

Huorsy Fowrier coordinates

X-coordinates Midpoint Interval
1 -1.992 -1.317, -1.365 -1.5=x=-1.133
2 500.663 -1.499, -0.631 -1.5=x =-1.499
3 2.86 -1.358,0.138 -1.499< x =-1.218
4 1.188 -0.801, 1.035 -1.218< x =-0.383
5 0.435 0.021, 1.707 -0.383< x <0.425
6 -0.373 0.618, 1.811 0.425< x <0.81
7 -1.753 1.048, 1.322 0.81= x <1.286
8 2.333 1.325, 0.996 1.286< x <1.365
9 -2.727 1.329, 1.185 1.293<x <1.365
10 | 2364 1.257,1.198 1.221=x <1.293
11 -3.2 1.254, 1.009 1.221=x <1.286
12 | -1.364 1.358, 0.807 1.286=x <1.43
13 -19.333 1.44,0.52 1.43<x <1.449
14 2.405 1.329, 0.04 1.208= x =1.449
15 -5.417 1.286, -0.674 1.208= x <1.365
16 | 0.291 1.107,-1.173 0.849< x <1.365
17 -2.513 0.722, -0.928 0.595< x =0.849
18 | -0.426 0.419, -0.534 0.243< x <0.595
19 |-1317 0.109, -0.283 -0.025= x <0.243
20 131.672 -0.028,0.316 -0.031= x =-0.025
21 -242 -0.119, 0.952 -0.207=< x =-0.031
22 -0.516 -0.308, 1.217 -0.409< x =-0.207
23 -1.867 -0.36, 1.178 -0.409= x =-0.312
24 [ 0.591 -0.096, 0.96 -0.312=x <0.119
25 -1.343 0.347, 0.526 0.119= x =0.575
26 2.91 0.538,0.11 0.5= x =0.575
27 -1.501 0.427,0.11 0.354=x =0.5
28 [ 2.063 0.406, 0.327 0.354= x <0.458
29 -1.833 0.517,0.327 0.458= x =0.575
30 13.333 0.556, -0.041 0.536= x =0.575
31 1.879 0.429, -0.504 0.321=x =0.536
32 [0.731 0.018, -0.928 -0.285< x =-0.321
33 0.156 -0.559, -1.199 -0.912< x =-0.285
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Equations of the Fourier Series Functions of the Squirrel

1000

(0.237 x 2)(=1)"*+*
1 f(x) =11.335 + Z —_——k sin(n(x + 33.501)) {—35.398 < x < —31.604}
n=1
1000
(0.154 x 2)(-1)"*!
2 f(x) =10.615+ Z = x sin(n(x + 37.162)) {-38.927 < x < —35.398}
n=1
i O (26,141 X 2)(—=1)"1
3 flx) =121+ Z ——— sin(n(x +38.853)) {—38.927 < x < —38.792}

n=1

1000
2.188 x 2)(—1)"+!
4 f(x) = 15296 + Z @186 x 2D x sin(n(x + 38.135)) {~38.792 < x < —37.477}

n
n=1

1000
1.394 x 2)(—1)"*!
5 f(x) =19.996 + Z ﬁx sin(n(x + 35.138)) {—37.477 < x < —32.799}

n
n=1
1000
23.499 x 2)(—1)"*!
6  f(x)=25872+ Z % x sin(n(x + 32.688)) {—32.799 < x < —32.577}
n=1

1000

1.498 x 2)(=1)"*!
7 f(x) =30368+ Z Ll o sin(n(x +31.321)) {=32.577 < x < —30.066}

n=1 1
= (0.543 x 2)(—1)"*!
8 f(x) = 33.625 + Z T x sin(n(x + 27.533)) {—30.066 < x < —25}
n=1
muu(_ﬂ 143 x 2)(_1)rr+1
9 f(x) = 34701 + Z T x sin(n(x + 22.902)) {-25 < x < —20.818}
n=1
1000
—1.392 x 2)(—1)"*+!
10 f(x)=32736+ Z % x sin(n(x + 19.621)) {~20.818 < x < —18.424}
n=1
T (=5.706 x 2)(=1)"*1
Il f(x)=129.028+ Z f x sin(n(x + 18.066)) {—18.424 < x < —17.709}

1000

2.023 x 2)(=1)"*+1

12 f(x)=2549+ z -(+x sin(n(x + 18.449)) {~19.189 < x < —17.709}
n=1

1000

0.647 x 2)(—=1)"+!
13 f(x) =22.899 + Z % x sin(n(x + 20.88)) {-22.572 < x < —19.189}
n=1
1000
—0.488 x 2)(—1)"*!
14 f(x) =20594 + Z %x sin(n(x + 20.088)) {—22.572 < x < —17.603}
n=1
© (—0.678 x 2)(-1)"!
15  f(x)=18282+ Z — X sin(n(x + 15.982)) {—17.603 < x < —14.360}
n=1
O (=0.746 X 2)(~1)™
16 f(x)=15.729 + Z _———— sin(n(x + 12.421)) {-14.36 < x < —10.465}

n=1
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20

24

30

31

33

1000

i — 13+l
f(x) = 12551 + Z ELX:)(L x sin(n(x + 8.759)) {—10.465 < x < —7.054}
n=1
1000 (_1 18 2)(_ 1)|1+|
f(x) = 6548 + Z %x sin(n(x + 4.151)) {-7.026 < x < —1.276}
n=1
& (=2.037 x 2)(=1)"+
f(x) =-2.158 + Z % x sin(n(x — 0.908)) {—1.276 < x < —3.092)
n=1
1000 I __ayn+1
f(x) = —12.959 + Z w x sin(n(x — 4.487)) {3.092 < x < 5.882)
n=1
1000
—4.036 x 2)(—=1)"*!
f(x) =-23.601 + Z E# x sin(n(x — 6.945)) {5.882 < x < 8.008}

n=1
1000
0.155 x 2)(—1)"*!
f(x) =-27.527 + Z %x sin(n(x — 10.36)) {8.008 < x < 12.712}

n=1
1000

0.358 x 2)(—1)"*!
f(x) =-26.351+ Z % x sin(n(x — 14.978)) {12.721 < x < 17.244}
n=1

1000

—13n+1
flx) =-2315+ Z w x sin(n(x — 20.161)) {17.244 < x < 23.077}
n=1

1000

—1yn+l
f(x) = —16.787 + Z w x sin(n(x — 25.383)) {23.077 < x < 27.69}
n=1

1000

2.339 x 2)(—1)"*!
fx) = —10.045 + Z % x sin(n(x — 28.874)) {27.69 < x < 30.058}
n=1
1000
135 x 2)(—1)"*!
f(x) =—-0.822 + Z %x sin(n(x — 30.106)) {30.058 < x < 30.153}
n=1

1000

[ 13+l
f(x) =10317 + z (SN sin(n(x — 27.577)) {25 < x < 30.153}

n
n=1
1000
—0.625 x 2)(—1)"*!
f(x) = 16915 + Z %x sin(n(—21.935)) {18.87 < x < 25}
n=1
O (~0.048 X 2)(—1)"+
f(x) =18.925 + Z _— sin(n(x — 16.862)) {14.853 < x < 18.87}

n=1
1000

_1yn+l
f(x) =16.678 + Z w x sin(n(x — 12.606)) {10.359 < x < —14.853}
n=1

1000
8.091 x 2)(—1)"*!
f(x) =10.08 + Z % x sin(n(x — 9.833)) {9.307 < x < 10.359)
nml
1000 (_1 348 w 2)(_ 1)11+I
f(x) =4342 + Z T x sin(n(x — 10.407)) {9.307 < x < 11.507}
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34

35

36

38

39

40

41

42

43

45

47

48

49

50

O (=0.123 x 2)(=1)"*!

f(x) =267+ Z ——————x sin(n(x — 13.06)) {11.507 < x < 14.613}
n=1
1000 _ n+1
f(x) =124+ Z wx sin(n(x —11.538)) {8.463 < x < 14.613}

n=1

1000

—0.901 x 2)(-1)**!

flx) =186+ Z % x sin(n(x — 6.399)) {4.335 < x < 8.463}
n=1

1000 2 _qyntl
f(x) = 6.289 + Z w x sin(n(x — 3.59)) {2.845 < x < 4.335}

n=1

(12,946 x 2)(—1)"*!

1000
fx) =12.313 + Z x sin(n(x —3.112)) {2.845 < x < 3.378}

n
n=1
1000
1.773 x 2)(—1)"*!
f(x) =18.302 + Z #)— x sin(n(x — 4.807)) {3.378 < x < 6.236}
n=1
1000
0.919 x 2)(-=1)"*!
flx) =22779 + Z % x sin(n(x — 8.35)) {6.236 < x < 10.465}
n=1
1000
(0.488 x 2)(—1)"*!
f(x) = 25.888 + Z ——— . xsin(n(x - 12.85)) {10.465 < x < 15.236}
n=1
1000
0.199 x 2)(—1)"+!
f(x) =27.527 + Z (w—xnl—)— x sin(n(x — 17.618)) {15.236 < x < 20}
n=1
1000
—0.052 x 2)(—1)™*!
f(x) =27.867 + Z % x sin(n(x — 22.563)) {20 < x < 25.372)
n=1
1000
—0.317 x 2)(—1)™+!
f(x) = 26994 + Z % x sin(n(x — 27.463)) {25.126 < x < 29.799}
n=1
T (=0.726 x 2)(-1)"*!
f(x) =24.86 + Z fﬂc sin(n(x — 31.718)) {29.799 < x < 33.692}

n=1
(1467 X 2)(-1)"*
flx)=1982+ ) ——————— = xsin(n(x — 36.122)) {33.636 < x < 38.607}

n
n=1

1000

- —1yn+1
f(x) =11.907 + Z w x sin(n(x — 40.453)) {38.607 < x < 42.298}
ne=1
1000 _qyn+l
f(x) = —0.439 + Z Mg—(—ll— x sin(n(x — 42.25)) {42.202 < x < 42.298}
n=l
T (2.137 x 2)(~1)™*!
f(x) =-13731+ Z ——— " xsin(n(x - 39.764)) {37.325 < x < 42.202}

n=1
1000
1.027 x 2)(-1)**
F(x) = —21.885 + Z Q027X BEDT , in(n(x ~ 34.431)) (31597 < x < 37.325)

n
n=1
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1000

(0777 x 2)(=1)™*1
51 flx) =—26414+ Z —_——x sin(n(x — 29.557)) {27.518 < x < 31.597)
n=1
(0659 x 2)(=1)"
52 flx) =—29.297 + Z By sin(n(x — 25.547)) {23.577 < x < 27.518}
n=1
1000
(0462 x 2)(=1)™*
53 f(x) = —31.856 + Z —_— ¥ sin(n(x — 20.847)) {18.118 < x < 23.577}
n=1
1000
(0.25 x 2)(=1)"*
54 f(x) = —33.871 + Z —_— sin(n(x — 15.099)) {12.08 < x < 18.118}
n=1
1000
(0.174 x 2)(-=1)™*'
55 f(x) = —34.958 + Z — X sin(n(x — 10.167)) {8.254 < x < 12.08}
n=1
1000
(0.06 x 2)(=1)"*'
56 fx) = —35.438 + Z = — sin(n(x — 5.798)) {3.342 < x < 8.254}
n=1
T (=0.01 x 2)(=1)"™*!
57 f(x) = =35.559 + Z — X sin(n(x — 0.686)) {~1.97 < x < 3.342}

n=1
1000

= —qyn+1
58 f(x) = —35.484 + Z Elhaexacd x sin(n(x + 4.244)) {—-6.518 < x < —1.97}

n
n=1
1000
—0.089 x 2)(—1)"*!
59  f(x) = -35.221+ Z ( Xﬂ )(-1) x sin(n(x + 8.928)) {-11.337 < x < —6.518}
n=1
1000
—0.064 x 2)(—1)"*!
60  f(x) = —34.866 + Z ( xﬂ )(=1) x sin(n(x + 13.512)) {—15.687 < x < —11.337}
n=1
1000
—0.135 x 2)(-1)"*!
61  f(x)=—-34.419 + Z ( xn )1 x sin(n(x + 17.97)) {-20.252 < x < —15.687}
n=1
1000
1.523 x 2)(-1)"*!
62  f(x) =-31333+ Z % x sin(n(x + 18.428)) {—20.252 < x < —16.604}
n=1
1000
1.251 x 2)(-1)"*?
63  f(x)=—-26323+ Z ( % n)( ) x sin(n(x + 14.821)) {—16.604 < x < —13.038}

n=1

Equations of the Fourier Series Functions of the Camel

1000
2.882 x 2)(-1)"**!
I f(x) =2.693+ Z % X sin(n(x + 1.?33)) {—1.813 = x = —1.654}
n=1
1000
—2.111 x 2)(—1)**!
2 f(x) = 2375+ Z ( Xn D x sin(n(x + 1.771)) {—1.813 < x < —1.729}
n=1
1000
1.15 x 2)(-1)"*!
3 fx) =2345 + Z % x sin(n(x + 1.678)) {—1.729 < x < —1.626}

n=1
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1000

I _1yn+1
f(x) =2597 + Z lo i TIZ)( D x sin(n(x + 1.638)) {-1.649 < x < — — 1.626}
n=l
1000
0.5 Y= n+1
flx) = 2746 + Z % x sin(n(x + 1.736)) {—1.829 < x < —1.649}
n=1
1000

—13yn+1
w x sin(n(x + 2.164)) (—2.5 < x < —1.829}

f(x) =2.601 + Z
n=1
1000

_qyn+1
f(x) =2.393 + Z wX sin(n(x + 2.654)) {—2.808 < x < —2.5}
n=1
1000 _ayn#t
F(x) = 2173 + Z w x sin(n(x + 2.855)) (~2.902 < x < —2.808}
n=1
& (=0.599 x 2)(—=1)"*
flx) =2.017 + Z T x sin(n(x + 2.831)) {—2.902 < x < —2.759}
n=1
1000 aynH
flx) =2.032+ Z w x sin(n(x + 2.468)) {(—2.759 < x < —2.177}
n=1
1000 - e n+1
f(x) =2.028 + Z w x sin(n(x + 2.043)) {—=2.177 < x < —1.909}
n=1
1000 = _q3n+l
f(x) = 1.858 + z % x sin(n(x + 1.891)) {~1.909 < x < —1.873}

T (3.087 x 2)(—1)™*!

flx) = 1.256 + Z x sin(n(x +2.034)) {-2.194 < x < —1.873}
n=1

n
T (~8.628 x 2)(=1)"*!
f(x) = 0.459 + Z % x sin(n(x + 2.159)) {—2.194 < x < —1.873}
n=1
1000
—1.032 x 2)(—1)"*!
f(x) = —0.009 + Z % x sin(n(x + 1.962)) {-2.124 < x < —1.8)

n=1
f(x) = —0.176 {-1.8 < x < —1.383}

1000

F(x) = —0.045 + Z

n=1

(0.768 x 2)(—1)"*!

= x sin(n(x + 1.212)) {—1.383 < x < —1.041}

1000 _antl
f(x) =0748 + Z WX sin(n(x + 0.683)) {—1.041 < x < —0.326}
n=1
 (0.738 x 2)(=1)™*!
flx) = 1542 + Z -_ = x sin(n(x + 0.147)) {—0.326 < x < 0.031}
n=1
1000 _qyn+l
f(x)=1721+ Z Wx sin(n(x — 0.237)) {0.031 < x < 0.444}
n=1
© (—1.179 x 2)(=1)"*!
fx) =162+ Z _ = x sin(n(x — 0.569)) {0.444 < x < 0.694}

n=1
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2
(35

26

30

31

32

33

34

35

36

37

38

1000

_q3yn+1
f(x) =1.549 + Z w x sin(n(x — 0.931)) {0.694 < x < 1.168}
n=1
© (—0.251 X 2)(=1)"*!
Fx) = 1.548 + Z = x sin(n(x — 1.475)) {1.168 < x < 1.782)
n=1
L e _13yn+1
f(x) = 1.096 + Z w x sin(n(x — 1.976)) {1.782 < x < 2.17}
n=1
T (—1.917 x 2)(=1)™*!
f(x) =036+ Z : - x sin(n(x — 2.359)) {2.17 < x < 2,548}

n=1
1000

— —1yn+1
f(x) = —0.377 + Z LT 2 x sin(n(x — 2.6)) {2.548 < x < 2.652}

n=1 I
1000 n+1
(~108 x 2)(~1) ,
f(x) =-1215+ Z —————— xsin(n(x - 2.656)) {2.652 < x < 2.659}

n=1
1000

fx) = —1.747 + Z CEIEDT sin(n(x — 2.823)) {2.659 < x < 2.986}

n=1 It
1000 _ n+1
fx) = —2.659 + Z w x sin(n(x — 2.824)) {2.661 < x < 2.986}
n=1
2 (0.097 x 2)(—1)"*!
f(x) = —3.368 + Z f x sin(n(x — 2.374)) {2.087 < x < 2.661}
n=1
= (2,526 x 2)(—~1)"*!
f(x) = —3.284 + Z T x sin(n(x —2.131)) {2.087 < x < 2,175}
n=1
1000 _13nsl
f(x) = —3.036 + Z M x sin(n(x — 2.383)) {2.175 < x < 2.592}
n=1
1000 o - n+1
f(x) = —2518 + Z w x sin(n(x — 2.578)) {2.564 < x < 2.564}

n=1
1000

213 _qyn+l
fx)=-16+ Z %x sin(n(x — 2.264)) {1.965 < x < 2.564}

1000 _ = n+1
f(x) =—0531+ Z Aot Xn2)( b x sin(n(x — 1.669)) {1.374 < x < 1.965}

n=1

1000 i _qan#l
f(x) = 0.062 + Z (400 an)( 1 x sin(n(x — 1.228)) {1.083 < x < 1.374}
n=1

1000

i+l
f(x) = 0.088 + Z w x sin(n(x — 0.631)) {0.18 < x < 1.083}

n=1

1000
0.413 x 2)(—1)"*!
f(x) = —0.105 + Z % x sin(n(x + 0.207)) {—0.593 < x < 0.18}
n=1
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39

40

41

43

44

46

47

1000

a3+l
f(x) = 044+ Z WX sin(n(x + 0.679)) {—0.765 < x < —0.593}
n=1

1000 = i n+1
£() = —0.755 + Z ool X:)( D™« sin(ne +0.733)) (~0.765 < x < ~0.7)
n=1
o (—0.489 x 2)(—1)"*!
f(x) = —0.96 + Z f x sin(n(x + 0.566)) {=0.7 < x < —0.433}
n=1
X (046 x 2)(~1)"*1
flx) = —0939 + Z 'Tx sin(n(x + 0.245)) {-0.433 < x < —0.058}
n=1
1000 _qyn
f(x) =-=0.535+ Z w % sin(n(x - 0.016)) {=0.058 < x < 0.09}

n=1
1000

— —1yn+1
f(x) = —0.036 + Z w x sin(n(x + 0.049)) {-0.189 < x < 0.09}
n=1

1000 _ )
f(x)=0.124 + Z w x sin(n(x +0.358)) {~0.528 < x < —0.189}
n=1
 (0.885 x 2)(—1)™*!
f(x) =—0.033 + Z T x sin(n(x + 0.682)) {—0.837 < x < —0.528}
n=1
1:}[10(3 071 x 2)(_1)"“
f(x) =-0.339+ Z f x sin(n(x + 0.892)) {—0.947 < x < —0.837}
n=1
o (—11.154 x 2) (1)
f(x) =—-1705+ Z . = x sin(n(x — 0.84)) {—0.947 < x < —0.732}

n=1

Equations of the Fourier Series Functions of "Horsy"

(%]

L

1000

—1.992 x 2)(=1)"*!
f(x) =—1.365+ Z % x sin(n(x + 1.317)) {—1.5 < x < —1.333}
n=1
O (500.663 x 2)(—1)"*!
f(x) =—-0.631+ z : = x sin(n(x + 1.499)) {(—1.5007 < x < —1.4973}
n=1
1000 (2 86 x 2)(_1)n+1
fx) =0.138 + Z f x sin(n(x + 1.358)) {—1.499 < x < —1.218}
n=1
1000
1.188 x 2)(—1)"*!
f(x) = 1.035 + Z %x sin(n(x + 0.801)) {~1.218 < x < —0.383}
n=1
1000
0.435 x 2)(—1)"*!
f(x) =1.707 + Z %x sin(n(x — 0.021)) {—0.383 < x < 0.425}

n=1
1000

— _qyn+1
f(x) = 1811 + Z w x sin(n(x — 0.618)) {0.425 < x < 0.81}
n=1
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9

10

15

19

20

1000 3 Er n+1
) =1322+ Z i lou xnz)( L ke sin(n(x — 1.048)) {0.81 < x < 1.286}

n=1

1000

—13yn+1
f(x) = 0.996 + z CREi (G i)( D™, sin(n(x — 1.325)) {1.286 < x < 1.365}

n=1
1000 s e n+l
fx) = 1185+ Z s ) x:)( et sin(n(x — 1.329)) {1.293 < x < 1365
n=1
© (2.364 X 2)(=1)"*!
f(x) =1.198 + Z ‘Tx sin(n(x —1.257)) {1.221 < x < 1.293}
n=1
1000 (_3 2 i 2)(_1):!1-1
fx) = 1.009 + Z —_ ~ x sin(n(x — 1.254)) {1.221 < x < 1.286}
n=1
1000 == = n+1
f(x) = 0807 + Z Gl xnz)( D, sin(n(x — 1.358)) {1.286 < x < 1.43}
n=1
 (~19.333 x 2)(=1)"*
flx) =052+ Z : ~ x sin(n(x — 1.44)) {1.430 < x < 1.4499}
n=1
(2405 x 2)(—1)"+
flx) =004+ Z - - = x sin(n(x — 1.329)) {1.208 < x < 1.449}
n=1
1000 v » ne1
f(x) =—0.674 + Z Wx sin(n(x — 1.286)) {1.208 < x < 1.365}
n=1
1000 = H+1
flx) =-1173 + Z QB BHED™ x:)( DT sin(n(x — 1.107)) {0.849 < x < 1.365)
n=1
1000 - - n+1
flx) =—-0928 + Z FesBxCDT x:)( 1 x sin(n(x — 0.722)) {0.595 < x < 0.849}
n=1
N (0,426 X 2)(—1)"
f(x) =—0.534 + Z %x sin(n(x — 0.419)) {0.243 < x < 0.596}
n=1
1000 - _ n+1
f(x) =—0.283 + Z Wx sin(n(x — 0.109)) {—0.025 < x < 0.243}

n=1
1000

— — 1)+l
Flm0a16s z (—131.672 x 2)(—1)
n=1

x sin(n(x + 0.028)) {~0.0312 < x < —0.0249)

n
f(x) = 0952 + “fwx sin(n(x + 0.119)) {—0.207 < x < —0.031}
n=1
flx) =1.217 + %“—(_0'516 an)(_l)m x sin(n(x + 0.308)) {-0.409 < x < —0.207}
n=1
f(x)=1178 + I%M x sin(n(x + 0.36)) {—0.409 < x < —0.312}

n=1
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26

27

31

T
(5]

33

T (-0591 X 2)(-1)™1 )
flx) =096 + Z = x sin(n(x + 0.096)) {-0.312 < x < 0.119}
n=1

1000

f(x) = 0.526 + Z

n=1

(—1.343 x 2)(—=1)"*!
n

x sin(n(x — 0.347)) {0.119 < x < 0.575)

2000 Ay n+1
flx) =011+ Z (2'91—2)(??2—9— x sin(n(x — 0.538)) {0.5 < x < 0.575})

n=1

1000 gl 5 - n+1
FOO) =011 + Z (1301 X2)D™ , sin(n(x - 0.427)) (0354 < x < 05}
n=1

n
1000
2.063 x 2)(—-1)"*!
f(x) = 0327 + Z L0 x HECDT x sin(n(x — 0.406)) {0.354 < x < 0.458}
n=1 w
1000

) ) (—1.833 x 2)(—=1)***
fx) =0327 + = x sin(n(x — 0.517)) {0.458 < x < 0.575)}
n=1 )
1000
13.333 x 2)(-1)"*!
f(x) = —0.041 + Z % x sin(n(x — 0.556)) {0.536 < x < 0.575}
n=1
1000 n+1
) (1.879 x 2)(~1) ,
fx) = —=0.504 + Z ——— X sin(n(x — 0.429)) {0.321 < x < 0.536})
n=1
1000
0.731 x 2)(=1)**!
f(x) = —-0928 + Z % x sin(n(x — 0.018)) {—0.285 < x < 0.321}

n=1

> (0.156 x
f(x) =-1.199 + Z -

n=1

2)(—-1 n+1
n)( ) x sin(n(x + 0.599)) {-0.912 < x < —0.285)
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Physics Extended Essay - Word Count: 3994

Emir Yusuf Akan
Investigating The Motion of a Yo-Yo
on The Ground

"How does the maximum linear acceleration for the center of mass
of yo-yo that rolls without slipping change with respect to the angle
of pulling force, keeping the force constant and perpendicular to the
axis of the yo-yo?"

l. Introduction

For my Extended Essay, | had decided that | wanted to play with a yo-yo, not be-
cause | am a pro yo-yo player which | am not, because they are literally the physics
labs in our pockets. After witnessing the amazing consequences of the combinations
of forces in the yo-yo, | had to investigate its motion deeper and had to model its
motion and analyze it with respect to an experiment. | believe that anything that has
physicsinit - so, everything - can be precious for us to understand surprising aspects
of the universe. Understanding rotational-translational dynamics can even contrib-
ute to understanding moving plasmas, celestial mechanics or anything that rotates.

When a yo-yo is being pulled from a thread at an angle of 8 on a horizontal plane,
torque is generated about both the central axis and the outer cylinders' point of
contact, the direction of linear acceleration of the center of mass and the force of
friction aligns differently for different values of 6. Acceleration that is changing with
respecto the angle can demonstrate very interesting results in two critical points. At
some critical angle, 6, linear acceleration of the yo-yo is reduced to zero, torque is
zero as a result of the lines of action of all the forces passing through point of con-
tact of the yo-yo and the plane, the yo-yo starts to rotate without rolling.

At the second critical angle -there is a condition for this angle to exist - | will call
6, (for "rolling only"), the force of friction is zero no matter the coefficient of friction
and the yo-yo rolls everytime with a pulling force F. At both angles, the force of pull-
ing is less than the force maximum which will cause the yo-yo to slip nevertheless,
with the exception of 6,.. At 6,, after a certain force, the yo-yo behaves differently.
Motion of the yo-yo is shown roughly below, leaving the two phases around 6, and
motion at 90° for the further modeling and analysis.
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0<8 <6, 6 =8, 6, <8 <90°

Figure 1, The First Three Phases of Motion of The Yo-Yo

The phenomenal motion of the yo-yo seems really extraordinary for such an or-
dinary object. In the past, the rolling motion of a pulled spool is investigated theo-
retically by various people.! Hence, | have decided to experimentally investigate the
effect of pulling angles for the the yo-yo, specifically, maximum linear acceleration
of its center of mass because it behaves in the most interesting way when rolling
without slipping is ensured.

Research Question : "How does the maximum linear acceleration for the cen-
ter of mass of yo-yo that rolls without slipping change with respect to the angle of
pulling force, keeping the force constant and perpendicular to the axis of the yo-yo?"

As | will investigate the dependent variable, acceleration, the rolling motion of the
yo-yo and the independent variable, angle, | will also need to investigate the maxi-
mum force it can be applied to yo-yo and rotational dynamics of the yo-yo.

Il. Experiment
a. Constructing the Yo-Yo

Normal wooden yo-yo's are far away from being ideal for experimenting .Their out-
er cylinders are not cylindrical, rather spherical; their axis usually is not parallel to
the horizontal ground, their mass is not distributed evenly and relatively lightweight
to clearly observe the force of friction. Therefore, | made an engineer construct a
yo-yo from polytetrafluoroethylene (teflon). | had chosen this material because it
was cheaper relative to the metal and it is massive enough to experiment on with
smaller forces.

"Spool behaves exactly like a yo-yo. Acceleration of a Pulled Spool, Carl E. Mungan,Physics Department, U.S. Na-
val Academy, Annapolis, THE PHYSICS TEACHER Vol. 39, 2001, p. 10 and Demos:1J-13 Large Spool, Department
of Physics and Astronomy, Purdue University, July 23, 2019, 10:14 AM, https://www.physics.purdue.edu/demos/
display_page.php?item=1)-13, Date of Access: 19.02.2020
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A B

Side View Vertical View

Figure 2 The Yo-Yo Figure 3 Materials for Pulling

In Figure 2 the radii are given for the constructed yo-yo for inner and outer cylin-
ders. Thickness of the cylinders, [ are equal. Ratio of the radii of the constructed yo-
yois,Ry < %Rg. Figure 3 shows the ribbon B which will replace the thread of pulling. |
chose to use a yellow ribbon, rather than a normal thread (A) because using a thread
results in the error of misdirection of the yo-yo which is caused by the possibility
of applying the force with an angle to the yo-yo's axis when pulled. Also, yellow is
fancy.

The measurements for the radii and the thickness of the inner and outer cylinders
of the yo-yo was made with a vernier caliper with uncertainty £0.025 mm.

b. Experiment 1: Measuring the Coefficient of Static Friction

The first experiment is aimed to determine the coefficient of static friction be-
tween the yo-yo's point of contact and the surface. | had chosen the surface as a
different material with intuitively high friction because smaller friction values give
results of detailed values and | would need to work unrealistically precise for a high

-

Iron Rod

school laboraj

4' Glass Rod

-

é—' Weight Holder

Surface with
Friction

Figure 4 Glass rods are used to secure the location of the ribbon and glass pro-
vides a low force of friction when the ribbon is being pulled. For theoretical
calculations, this force will be neglected.
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In the experiment, it is expected to measure a total weight which is less than the
weight of the yo-yo, 88.5+0.1 grams. Knowing that the force of friction is indepen-
dent of the surface area touched: the yo-yo is lied on its side to guarantee that the
yo-yo does not roll.

The following procedure is followed:
1) Construct the setup as shown in the diagram.

Ribbon is tied to the axis of the yo-yo, not wrapped around it.
2) Start to the experiment with no weights.

3) Without dropping or pushing down, add the lightest lab weights (10 +0.1
grams) consecutively.

4)For the last weight which provides the yo-yo a movement, repeat the step with
removing the last weight; instead, by adding iron powder in dribs and drabs for
more precise measurement.

5)Determine and record the total weight which initiates the sliding motion for
the yo-yo.

c. Experiment 2: Pulling the Yo-Yo

T, .(0) will be used as the force to pull at different angles and a linear acceleration
of the center of mass will be obtained and analyzed with a software.

T,,..(6) is the maximum force | can apply to the yo-yo which makes the yo-yo
roll without causing it to slip. It also provides the maximum linear acceleration
for the center of mass of the yo-yo without letting it slip on the surface. The un-
certainty of the T, is calculated for +%2.2. For the experiment, at each angle,
T, (0)—2.2%T, (6)=TRoll amount of force will be applied to yo-yo to guarantee
that the yo-yo does not slip. The setup:

| Iron Rods i
L

Surface with
Friction

Glass Rods

é —*| Weight Holder
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I, |
Figure 6 The weights around the surface with friction is used to secure the uniformity
of the surface. Iron rods which are directed towards the yo-yo are used to orient the
starting position and the track. The stand for the camera can be seen left-below.

Figure 7 The Software "Tracker" which is used to track the center of mass of the yo-yo
and - for qualitative analysis - the angular velocity. Red circle is the center of mass and
the black spot is the outer side of the yo-yo. Blue line is the reference length for the real
world application
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Angular velocity of the yo-yo is only tracked for a qualitative observation for the rolling
without slipping motion. As the yo-yo follows a=ar, radius time angular acceleration
equals linear acceleration of the mass, rolling without slipping is certain. This theory is
only applied for this part of the essay to observe the rolling without slipping.

The following prodecure is followed:
1) Construct the setup as shown in the Figure 6 and Figure 5 starting from 6=0.

2) At every 10° and around 3 points in the uncertainty range of critical angles, ev-
ery point, apply angle-specific calculated T, () to the yo-yo.T,  (6) is graphed
in Analysis. Full raw data is accessible at Appendix II.

Rol

3) Record and collect the inital -first 10 frames for a 30 frames per second camera
- accelerations of the center of mass for quantitative analysis, as shown in Figure 7.

In this experiment, inital values of tracked quantities are used because when initial
conditions are changed, the angle which effects the acceleration also changes.

d) Safety

Thereis no critical safety warnings for the experiment, however, using some equip-
ments may be approached with greater care. Such as iron powder must not be in-
haledand holding the weights must be done carefully.

e) Collected Data

The data collected from Experiment | is the mass of the weight that barely starts
the motion of the yo-yo:

Experimented Mass for Force of Friction=53.9 +0.1 grams

The data collected and analyzed from a software is the linear acceleration of the
center of mass of the yo-yo. After the first frame, approximately 10 frames are used
to find an average value for the acceleration, full data as a table is available in Ap-
pendix 3. a_,is the experimental average inital acceleration of the yo-yo. In the anal-
ysis, a similar trend is expected from the theoretical values. The graph is:

a (roll) with angles

a (roll) Exponential curve fit to show the growth in acceleration after 2nd critical angle

6

a 4

i

£

B 2

©
o —
2 -

o 50 100 150
Angle ()

Figure 8 Graph of Acceleration (rolling) to the Pulling Angles
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Ill. Modeling and Analyzing The Yo-Yo's Motion
a. Modeling the mechanics of the motion of the yo-yo

Concepts in the experiments are reviewed theoretically and the uncertainty for

T,.. and the expression for T, are derived from various elements of rotation-

al-translational mechanics of the yo-yo for the values used in the experiment.
i) Forces on the yo-yo

A diagram for showing the initial directions, the angle of pulling and forces - not
to scale nor orient precisely - is drawn.

C—T I
i
Naote: [ unit

vector shows the T
direction of x-
positive, J unit
vector shows the
direction of y-
positive axes.

Line of mg

Action ———_

— N
18

fe

Figure 9 The Force Diagram
T is the pulling, f is the friction force. The weight of the yo-yo is mg and the nor-
mal force of the surface to the yo-yo is N.

ii) Phases of motion of the yo-yo

The motion of the yo-yo can be summarized into six phases to have better understand-
ing of what happens qualitatively. The directions of acceleration, force of friction and
tension are shown at each phase. The diagram only seeks to show the alignment of the
forces with the acceleration as the research question is focused on this. Critical angles
aredrawn roughly. a__being the linear acceleration of the yo-yo by its center of mass:
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Figure 10 Phases of Motion




The magnitude of acceleration in the second phase and the magnitude of friction
in the fifth phase is calculated in this section.

iii) Uncertainties for T, _

In order to calculate the uncertainty for T, _for Experiment 2, the percent uncer-
tainties of mass of the yo-yo, coefficient of static friction and the radii of inner and
outer cylinder is calculated.

Mass of the yo-yo is measured with a balance sensitive to 0.1 grams. For further
calculations, all the units will be in SI Units.

Total mass of the yo—y0=0.0885 +0.1 kilograms
The measured radii:
Radius of the Inner Cylinder=0.008254+0.000025 meters
Radius of the Outer Cylinders=0.031+0.000025 meters

These negligible-seeming uncertainties will be still used as percent uncertainties
because of the rigorous calculations in the essay.

For the uncertainty in the coefficient of static friction, coefficient must be calcu-
lated in advance.

iv) The coefficient of static friction
For Experiment 1, the equation for the maximum force of static can be written:
f=uxN

Where f is the friction force and the u_is the coefficient which is calculated. Ap-
plying Newton's Second Law of Motion vertically, the normal force can be calculated
from the weight of the object, g being the gravitational acceleration of the Earth, m,,
is the total mass of the yo-yo:

N=m,xg, g=9.807ms*
Substituting for N, using the percent uncertainty for mass:
N=(0.0885 kg+0.3%)x(9.807 m s2)=0.8679 kgm s*+0.3%
From the Experiment |, the mass which is required to move the yo-yo, is found as:
mass=0.0539 kg+0.2%

This mass must be written in kgm s~ by multiplying with g, because of the experiment
setup. So from Newton's Second Law of Motion, this quantity is equal to f's. Followed:

£.=(0.0539 kg+0.2%)x(9.807 m s72)=0.5286 kgm s +0.2%

Substituting for the coefficient of static friction:

_k
H’S_N
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_0.5286 kgm s™% + 0.2%
Hs = 0.8679 kgm s—2 £ 0.3%

~ 0.6091 = 0.61 + 0.5%

Uncertainty propagation is calculated from these expressions after deriving the
expression for T, .

Before diving into T, ; the rotational inertia of the yo-yo and then an expression

Max'

for acceleration is derived.
v) Rotational inertia of the yo-yo

| can write out the total rotational inertia of the yo-yo as a sum of the outer cylin-
ders and the inner cylinder, axle, according to the Parallel Axis Theorem.? The com-
posite bodies must be on the same axis perpendicularly which in my case, is true.
Because of the cylindrical property of the yo-yo, inertia can be written about the
yo-yo's inner radius as:
myR?

2

I=¢

Where ¢ is the coefficient which can take different values for different bodies.

R, is the radius of the axle. From the theorem, the inertia is:

1 1 1
| = 5 (kmg)(uRy)? + 3 (kmp)(uRy)? + 3 (zms)R,? (Equation 1)

First and second expression as the rotational inertia of the outer cylinders, third
as the axle; k is the ratio of mass of an outer cylinder to the total, z is the ratio of
mass of the axle to the total and u is the ratio of R, to R,. All of these constants are
dimensionless quantities.

vi) Calculating k

The values of the constants in Equation 1can be derived from a series of equations.
Wherem _isthemass,V _ isthevolume of the outer cylinder; p is the density of

outer outer

the teflon yo-yo, V. as the total volume of the yo-yo, k can be found as:

Mouter _
k =— (Equation 2)
mr
Will-be substitutedm _,_:
outerzvauterxp (Equation 3)

At last:

My ,
p =— (Equation 4)
Vr
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The values for these variables are:
m,=0.0885000kg +0.1%

Volume of a cylinder is V=mXr2xh. After recalling the R,, R, for r and providing
the value for [ for h, V can be written. Additionally, because of the need for precision
of this calculation, the significant figures throughout the calculations for the con-
stants will be extended to 6. Final value is limited to 2 significant figures.

R,=0.00825000m+0.3%  R,=0.0310000m+0.08%  [=0.0100000m=+0.1%
v,=2(V,, )+V

Outer: Axle

V ... is the volume of the axle.

Vi=2mxREx D+ (mxRIx1)
Vr = 2(m % (0.0310000m + 0.08%)? x (0.0100000m + 0.1%))

+ (m % (0.00825000m + 0.3%)? x (0.01m + 0.1%)) (Equation 4)

V,=6.46579x10°m*+1.22%
Now, to find the density, the values are substituted into Equation 4:

0.0885000kg + %0.1

P = 646579 x 10-Sm3 £ 122% oo/ 4kgm™ £ 1.23%

Volume of the outer cylinder is already calculated in V_, so just by dividing the first
expression in V_ with 2 and taking the uncertainty of one cylinder, the values are
substituted into Equation 3:

m,. .. =(3.01907x10°m*+%0.26)x(1368.74kgm3+%1.23)
m, . =4.13232x10"%kg+1.49%

For k, the values are needed to be substituted into Equation 2:

413232 x 10 2kg + %1.49

- 2= (). + 1.69
8.85000 x 10-2kg £ %01 ~ 0471 1.6%

vii) Calculating z
z can be calculated same way as k. Where m, is the mass of the axle, V', the volume
of the axle:

= (Equation 6
z—m—T (Equation 6)

m=pxV,
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V. is already calculated in Equation 5; so, writing out the values for p, V, and the
uncertainty for V:

m=(1368.74kg m~>+%1.23)X(0.00000213825m*+0.7%)
m=2.92671x10*kg+1.93%

For the final value of z, values are substituted into Equation 6:

292671 x 103kg + %1.93

- — ~ 2" —2+ i,
= T70.0885000kg + %0.1 IR0 L 2%

viii) Calculating u
u can be written as:
R,
TR

Substituting the values and calculating:

R, _0.0310000m + 0.08%
R, ~ 0.00825000m + 0.3%

u= =38+ 0.38%

ix) Values for the inertia and ¢

In order to get an expression for the inertia, the values, k, z,and u can be substituted
into Equation 1 now:

1 1 1 ;
/= E(km;—)(uRl)z +§(km7-)(uRl)2 + E(zmT)Rl

I =1((0.47 + 1.6%)my)((38 + 0.38%)R,)? + 1 ((0.47 + 1.6%)m7)((3.8 +

0.38%)R,)? + %((3_3 x 1072 + 2%)my )R, ?

I = 6.8033mpR,*

In this case, ¢ can be calculated by multiplying it by 2 in the expression above, this is
done because of the conveniency of later calculations.
mrR? :
I=¢ > (Equation 7) p =~ 14

@ is used in the equation of acceleration, tension and it is used to calculate the 6, later.
x) Expression for the acceleration

When the acceleration is investigated in 0<6<6 , applying Newton's Second Law of
Motion horizontally:
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f.—Tcos6=ma (Equation 8)

Force of friction is directed to the x-positive until another angle, 8,. After that, fric-
tion changes direction.

For the expression of acceleration, rotational dynamics are applied. The torque
about the central axis of the yo-yo:

la
t=TR, —f;R; =la = s (Equation 9)
2

a is the angular acceleration of the yo-yo and 7 is the torque. Rearranging Equation 8:
f.=ma+Tcos® (Equation10)
Substituting Equation 10 into Equation 9:

la
TRy, — (ma + TcosO)R, = 7 (Equation 11)
2

Using the expression for the rotational inertia. Substituting Equation 7 into Equation 11:

2
(14m—T2R1-)a

TRy — (ma + TcosO)R, = (Equation 12)

R

Solving for acceleration gives:

=kl (% 0) (Equation 13

a= E(R_Z_COS ) (Equation
Where | have defined:
1 :
K = ————— (Equation 14)
2R 44
2\R,

xi) The expression T,

For the Experiment Il, the values for T, _and the uncertainty for T, _is needed.
Applying Newton's Second Law of Motion vertically, using T=T, _and arranging:

N=mg-T, sinf (Equation 15)

The maximum static force of friction is given by, which | have calculated with Ex-
periment I:

f=uN (Equation 16)
When Equation 15 is substituted into Equation 16:

f=u(mg-T, sind) (Equation 17)

305



Acceleration attains its maximum value when T does. Yo-yo does not slip. Rewrit-
ing the horizontal force balance Equation 8:

fs,MaxZTMaxcosg-l_maMax (Equation 18)

Where a,,_is the maximum linear acceleration. Subsituting Equation 17 into Equation 18:
u(mg—T,, sin®)=T, cos6+ma, (Equation19)

To make things more simpler, | can substitute the espression for acceleration
(Equation 13) into Equation 19:

Tatax (R ;
(Mg — TrraxSind) = Tyyarc050 +m (K :: (-R—]— cosﬂ)) (Equation 20)
2

Solving for T, _give the result:

Max
m
Tvax = Folid (Equation 21)

Rl .
K ('R'; — cose) + ugsind + cosd

For Experiment Il, the uncertainty for T, _is calculated. Combining with Equation 21,
uncertainty will determine the force applied to the yo-yo at each angle.

xii) Calculating T, (6) with uncertainties for experiment Il and a theoretical model

An expression of TMax(6) can be obtained by substituting the values for known
contants. 4 significant figures are used until the final expression, because the uncer-
tainty in T must be calculated precise to four significant figures, for the accuracy of
the digital balance.

K'is a constant:

1 1
S oA . 14,0008250m £ 03% . 006 E%0T6
ﬁ st 14 U, m = U.a%0
Z (Rz) +1 > (g03T00m 2 0.08%) +!

Recalling the friction, rewriting it with extending its significant figures:
1 ~0.6091+0.5%

Mass of the yo-yoand g :
m,=0.08850kg £0.1% g=9.807ms~*
For the final constant:

R, _0.008250m + 0.3%

— = =~ 0.2661 + 0.389
R, 0.03100m =+ 0.08% - %

When these constants are substituted into T, _and calculating the uncertainty (A
for uncertainty):
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(0.6091 + 0.5%)(0.08850kg + 0.1%)(9.807m s~%)

T ax = "
M (0.6686 + 0.76%)((0.2661 + 0.38%) — cos) + (0.6091 + 0.5%)sind + cos6
ATyer = £2.24%
xiii) a, foraconstantT (0)

Substituting the Equation 21 into Equation 13:

PP £ it (& - casﬁ)
Max —
M\ K (-2-1 = ms&) + p;sind + cos@ R
2

Sorting out the equation, dividing out the constants for a better expression results in:

=—Hs9 _____ (rquation22)
1+ ussind + cosf

K(R—; — cosB)

Apmax

b. Investigating the critical angles
i) Determining the first critical angle: 6,

The physical aspect of the 6_can be explained by Rotational Dynamics. When all the
lines of actions passes through the a point - point of contact - no torque is produced to
roll the yo-yo. When T force exerted on the yo-yo is more than T, , yo-yo starts to slip
without rolling. So there must not be a linear acceleration if slipping is not happening.
For finding the first critical angle of pulling, a simple trigonometry is used.

Using the Figure 7, a function for 6 _can be
written as: g, = arccos(?}
2

Substituting the values:

0.008250m + 0.3%
0.03100m + 0.08%

8. = arccos( ) =~ 74.6°

A8, ~ 3.14°

The uncertainty for 6_is calculated in Ap-
pendix I.

From the triangle in the middle, the . .. .
angle which is looking toward the ii) Determining the second critical angle: 6,
line of action of T is equal to 6,

The second critical angle is derived from
setting f =0. But, why f =0 at this angle? This
can be explored by investigating a___at some

angle. For convenience, 180° is chosen. Substi-
tuting for 6 and K in the Equation 22, the expression:

Figure 11 For First Critical Angle
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A1y (180°) = (Equation 23)

R
Consequently, for ¢ = ZR—j, the a__ is infinitely large. It means that for some ¢,
a_ _is going to infinity for a specific angle. Further effects of ¢ = 2:—2 can be derived
by substituting 180° into Equation 8:

f,—Tcos(180°)=ma
f +T=ma (Equation 24)

Using ¢ = Zi—jfor the Rotational Inertia (Equation 7) in Equation 9:

2
(2%—“15’? )a
TR, — fiR, = 1T =mR,a

R
T - st—j =ma (Equation25)

Substituting Equation 24 into Equation 25 and solving, friction is zero.

R
T—fSR—j=fS+T

fs(i—j+1):0:fs

Under this conditions there is rolling without any friction. This means, for larger
values of ¢, this critical angle fall to a smaller angle than 180°. Additionally, friction
reverses sign at larger angles. In order to obtain an expression for 6, f is set to 0 in
Equations 8 and 9. For Equation 8:

—Tcos(8)=ma

For 9, solving for ma:

myR?
(p—51)a
TRy = —
2TR,
ma =
@R,
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Combining these equations for "ma" and solving for 8, the expression becomes:

%)

0 —2R
= arccos
R ( ok,

Calculating for the yo-yo:

—2(0.008250m + 0.3%)
14(0.03100m + 0.08%)

6r = a:‘ccos( ) ~ 922+ 3.14%

As they are of the same function, arccos, both of the uncertainties of 6_and 6, are
the same. It is calculated in Appendix I in detail. Another thing to add for 6, is that:
at 6, when tension bigger than maximum static friction is attained, by definition
for force of friction the normal force is zero. This means that after this value, yo-yo
jumps off the ground.

iii) Condition for 6, to exist

In Equation 23, the relation of 6, with the Rotational Inertia is already shown. In or-
der to find the conditions for 6, to exist, upper and lower boundaries are defined for ¢.

For the maximum value, it is easy to find the value for ¢. ¢umax = (ﬁ—f)?results in the
maximum value for Inertia as for this value, all the mass is concentrated on the outer
cylinders. Using the formula for the radius of gyration which is used to describe "the
distribution of cross sectional area in a column around its centroidal axis"3.

Applying equation for rotational inertia with expanded ¢:

me
I P— R2 Rg
R L my foc <l
m m ﬁ

Hence, from definition:

R
R < —=

V2

For the lower boundary, from Equation 23 the value for ¢ which is the lowest value for it
to exist is already found. ¢ = 2 ﬁ. Substituting this value for Radius of Gyration formula:

e

R is the geometric mean of radii. From definition:

R <R

2__: R]Rzzﬁ
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Combining the boundaries and omiting the R in the middle, solving for ¢:

R<r<te
VZ

This means, for 6, to exist: inner radius must be less than the half of the outer radi-
us. Substituting this expression as an equality into Equation 23, to make 6, to exist:

>4
c. Graphing and comparing the values for T, a__for angles

i) T, Values for ExperimentIl: T, ,

A table of values can be extracted using the model for the motion of the yo-yo.
T,.and T, aregraphed with changing the sign of the coefficient of static friction
after 6, as the friction changes direction. In Figure 8 the data which is used in Exper-
iment Il can be seen as the red line for T, . Error bars are not graphed as the red line

(T,,) represents the lower limit of error of T',, .

T max and T roll with the angle of pulling
@® Troll @ Tmax

Force (Newtons)

0 50 100 150
Angle (*)

Figure 12T andT |,

In Experiment II, Figure 8, the rapid increase after 8, is shown with fitting an expo-
nential curve for intuition about the graph. Here, the jump around 92° is clear. This is
the result of the change of the sign of force of friction after this sign. One thing must
be noted, the jump is not a discontinuity in terms of acceleration, it is not, because the
graph is drawn both for friction of negative and positive. Tt is evident that after 6, the
tension required for maximum acceleration for rolling without slipping follows a more
rapid growth. This happens because when friction changes direction, it aligns with and
contributes to the acceleration: resulting in this availability of force applied.
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i) Expected a,, _values from the Experiment Il and a_ , from the Experiment I

From Equation 22 the constants for a, _is substituted to 4 significant figures.
When graphing the a, (68) direction of the coefficient of static friction must be
changed through 6,. As followed:

(0.6091) x (9.807 ms~?)

(0.6091)sinf + cos@

0.008250m * 0.3%
(0.6686 + n.?ﬁ%J((0_0310017:'1—&089,:] — cos8)

aMnx(g < BR) 3
1+

(—0.6091) x (9.807 m 57%)
(—=0.6091)sin6 + cosf

0.008250m £ 0.3
(0.6686 + 0'76%)((U.UBIOUmm-FT}.UB&)

ﬂMm‘(Q > BR) =

1+

—cosf)

Dimension analysis for a, =m s
Uncertainty for a, = Aa, =1 (roundedto 1 sig.fig.)
Full data set is available in Appendix 3. The graph:

a (max) and a (roll) vs. angle of pulling

40

a(maxf m 57°)

-10

0 50 100 150

a\ngieS( °:|
Figure 13 Final graph for analysis

This final graph has many critical properties. First of all, not the same but a similar
trend is observed in the experiment. That is: the trend of increasing is very similar
when angle is increased. There is an asymptotical increase in the experimental line
until the second critical angle which represents the yo-yo's decreasing magnitude of
acceleration. The growth in the acceleration is also similar after the second critical
angle. This can be analyzed by pointing out the change of the direction of the force
of friction, so now this effect from the theoretical model can be said to be verified.
The next critical thing is about this graph is: the critical angles.

First in critical angles, 6, is analyzed regarding the acceleration. From the defini-
tion it is previously said that 6, is the angle where acceleration becomes zero. This
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can be seen clearly in the final graph. One qualitative comment about this angle is:
for every angle between 180° and 0° (excluding these) there is a tendency for the
yo-yo to go to the angle 6, .. This hints something about the principles of physics: con-
servation laws. This can be analyzed further by modeling the energy and momentum
aspect of the yo-yo.

Second in critical angles, 6, this is the most chic angle between them all for its
effects on the acceleration. Theoretically, there must be discontinuity but in real it
just happens to behave nice. This means, just like in modelling for my teflon yo-yo, a
very low value of maximum acceleration is attainable. At this angle the yo-yo does
not slip at all surfaces and this is proved by the jump in the graphs. The force needed
for maximum acceleration still has a limited value, this is because after this value the
yo-yo jumps off the ground.

IV. Discussion and Evaluation

Most important thing to realize in the results is that: the values. The reason why
near values are not observed yet similar trend is observed: initial values. The accel-
eration with the T, givenis not fully attained in the analysis because the average
of the inital values of acceleration are used. It is simple to think that this the most
easist way to talk about the maximum acceleration because obtaining the results
of acceleration to the full extent requires more technical setup and it may be really
dangerous. For instance, at 180° the yo-yo accelerates with ~34m s72. Measuring
the scale for angles and systematic errors were the main causes of errors in this es-
say. Additionally, the most limiting thing of this essay is the changing angle through
moving. When angle changes, the torque produced on the yo-yo changes, thus pro-
viding a different value for acceleration. Because also this happens, initial values of
acceleration are used. For further research, a particular thing which | have consid-
ered adding into this essay before but abandoning later can be investigated: Earth's
motion around the sun. Limited on the ecliptic plane, an external force from outer
space can cause Earth both rotational and translational motion. With a high percent
of luck and concentrated power of will, a very limited but sound model can be con-
structed using the mechanics of the yo-yo.

V. Bibliography

Acceleration of a Pulled Spool, Carl E. Mungan,Physics Department, U.S. Naval
Academy, Annapolis, THE PHYSICS TEACHER Vol. 39, 2001, p. 10

Brown, Robert G. Introductory Physics I-Elementary Mechanics. Durham, 2017. Web

Demos: 1J-13 Large Spool, Department of Physics and Astronomy, Purdue Universi-
ty, July 23, 2019, 10:14 AM, https://www.physics.purdue.edu/demos/display _page.
php?item=1J-13, Date of Access: 19.02.2020

Engineering ToolBox, (2008). Radius of Gyration in Structural Engineering. [online]
Available at: https://www.engineeringtoolbox.com/radius-gyration-structur-
al-engineering-d 1331.html Date of Access: 28.02.2020

312



Helm Workbooks, "Functions of Several Variables - Errors and Percentage
Change" https://learn.lboro.ac.uk/archive/olmp/olmp_resources/pages/wbooks
fulllist.html Date of Access: 26.02.2020

VI. Appendix
Appendix 1

Following methods for the errors in calculations had been inspired from The Helm
Workbook: 18 (Helping Engineers Learn Mathematics).* For the errors of functions
with multiple variables - in my case, best estimates of measurements and their er-
rors compose the two variable of the critical-angle calculating arccos function - fol-
lowing calculations were done. Given:

x,Ax=R1,AR1=0.00825 m +0.025
y,Ay=R2,AR2=0.031 m +£0.0025
A is denoted as the uncertainty symbol above.

For f(x,y), 1 am looking for Af (x,y). In this case, using the method for error calcu-
lation for two variables, | need to apply the method as in Helm Workbook. However,
| also need to apply the variance of the sum of two independent variables for correct
error calculation because of the division inside the function, this means:

Rather than,

a 5f
Af(x,y) = éﬁx + 5&)}

I will use:

Af(x,y) = J(gﬁx)z + (%ﬂy)

My function for the critical angles,

R, + ARl)

f(x,y) = arccos (m

Using the previously given values for errors and the function, substituting the val-
ues for the expression, | get:

(reram) = |Giom) +(om)
arccos RziﬂRz — 6R1 1 aRz 2

4 Helm Workbooks, "Functions of Several Variables - Errors and Percentage Change", https://learn.lboro.ac.uk/
archive/olmp/olmp_resources/pages/wbooks_fulllist.html, Page. 31, Date of Access: 26.02.2020

313



By using the chain rule for arccos, when | calculate the partial derivatives, | get:

af -1 f -1

R, R)JA-RD R (R)JA-RD

Substituting the values above:

2
Final Uncertainty of the Angle =

—AR | o+ | —AR
J((Rz)\/(l_—z‘?f) ‘) RI)WWA-RD

2

2
02 .
((0'031) G- @o0aze) 5)) i ((0.00825) =0 ° 5))

~ 3.14

This is the uncertainty in the critical angles in degrees. | used absolute uncertain-
ties for this calculations because the source only shows the method for the absolute
final uncertainty.

Appendix 2
Angle (°)£3.14° Trrax (Newtons) Trout (Newtons)

0 1.038 1.015

10 0.887 0.848

20 0.758 0.741

30 0.687 0.672

40 0.642 0.628

50 0.616 0.602

G0 0.607 0.593

70 0.612 0.598

73 0817 0.603

748 0.621 0.607

76 0.623 0.609
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80 0633 0619

%0 0672 0.657

91 0677 0662

922 0683 0.668
923 1181 1164

93 1181 1155
100 1103 1.078
110 1.041 1.018
120 1.026 1.003
130 1.054 1.03
140 1131 1.106
750 1278 1249
160 1547 1512
170 2079 2.032
180 3444 3.367

Appendix 3
Angle (°)£3.14° a (max) (m s*?) a (roll) (m s*2) +1%

0 -5.744 -1.941
10 4697 1818
20 385 1431
30 3109 1,092
30 2422 07436
50 1752 04870
60 1071 0.1160
70 -0.3506 0.0607
73 01221 ~0.0389

746 0.00268 0
76 0.1138 0.1147
80 0.4418 0.0801
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90 1.34 0.2490

91 1.449 07138
92.2 1571 0.2565
923 1.581 1.150
93 2837 1543
100 3658 1722
110 4776 2.057
120 5928 2564
130 7221 2784
140 8.799 2897
150 109 3146
160 14.05 3643
170 19.59 4.457
180 3278 5.851
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Investigation on the Effects of Roasting Tem-
perature and Brewing Duration on Acidity and
Antioxidant Activity in Cold Brew Coffee

Introduction

The cold brew is a method that is mostly used by third wave coffee shops. It differs
from iced coffee as it is hot brewed and then added iced into it. However, cold brew
is a long-term brewing, ranging from 12 to 24 -which differs for every different reci-
pe- hours when compared to hot brewed coffees. In addition, mostly more than one
type of roasted coffee bean is used in cold brewing, usually mixing medium and dark
roasted coffee beans. Cold brew coffees are promoted as less bitter, smoother and
richer in taste due to its less acidity by companies like Starbucks (Starbucks Coffee
Company, 2016). Moreover, it has been said that it has more antioxidant activity.
As | start the day with a cup of coffee and love tasting different coffees made with
different brewing methods and coffee beans, it will be interesting and enjoyable to
use scientific outputs in my daily life. Also, it is fascinating to see that science can be
used even in the brewing of coffee.

Earlier Works and Aim

There are several published papers that compare both antioxidant activity and pH
of cold and hot brewed coffee (Rao, 2018). However, there is a lack of information
about how brewing duration and the roasting temperature affect these properties in
cold brew coffee. As the suggested brewing duration varies and the roasting level of
the coffee beans is usually unknown, | wanted to examine the impact of brewing du-
ration and roasting temperature on acidity and antioxidant activity by determining
the concentration of chlorogenic acids and caffeine in cold brew coffee and expected
to observe some correlations. Therefore | decided to use Pearson correlation coeffi-
cient which enables me to compare the results and determine whether a correlation
exists or not. It is a test statistic that quantifies the statistical relationship, or asso-
ciation between two continuous variables. The closer to 1 or -1, the more significant
correlation exists. To start with, there are some questions to answer such as what
is acidity and antioxidant activity and which compounds are responsible for these
properties.
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Acidity

Acidity is a term that is usually used to quantify the quality of the coffee (Driftaway
Coffee, 2017). The term is used to describe the flavors that are sensed in the coffee
and it can be directly related to the acids found in the coffee beans. The green coffee
beans are composed of dozens of low molecular mass compounds, which includes
carboxylic acids such as citric, malic, chlorogenic, caffeic, quinic, acetic, succinic, and
gluconic acids (Balzer, 2001). Determining the pH values for the acidity of coffee can
be a valid way to evaluate the acidity of different coffees. Determination of acidi-
ty gives us a clue about the concentration of acidic contents and the bitterness of
the cold brew coffee. The lower pH levels means that the coffee contains more acid,
thus, itis more acidic. In addition to their contribution to acidity, some of these acids
are also well-known for their antioxidant activities.

Antioxidant Activity of Cold Brew Coffee

Antioxidant activity is defined as "a limitation of the oxidation of proteins, lipids,
DNA or other molecules that occurs by blocking the propagation stage in oxidative
chain reactions".

Chlorogenic Acid (CGA)

I have found out that chlorogenic acids compose the most of the phenolic com-
pounds in both roasted and green coffee. My finding about Robusta coffee contain-
ing more CGA and having more antioxidant activity led me to think whether there is
a correlation between chlorogenic acid and the antioxidant activity of the cold brew
coffee (Liang, 2015). Thus, | decided to determine the concentration of chlorogenic
acid to investigate the effect of brewing duration and roasting temperature on both
acidity and antioxidant activity. Because, as CGA being the most abundant acidic
compound, it can be stated that it is responsible for the acidity too. There are several
isomers of chlorogenic acid, however, it is found out that the most abundant CGA
in green coffee beans is 5-CQAs which accounts for 76%-84% of the total CGAs (Li-
ang, 2015). Therefore, it will be taken into consideration in this experiment. CGA is
expected to be responsible for both antioxidant activity and acidity and will be used
in this experiment to see the impacts of brewing duration and roasting temperature
on these properties.

The effect of brewing duration is investigated because, even though CGA is soluble
in water, its ability to detach from the coffee and diffuse through the intragranular
and intergranular pore spaces in room temperature water is not well-understood
(Rao, 2018). Therefore examining the impact of brewing duration might help to have
a better understanding of the diffusion of acids. When it comes to the impact of
roasting temperature it is found out that thermal degradation due to the roasting
causes chlorogenic acid to reduce in amount and result in phenolic substances such
as chlorogenic lactones that will contribute to bitterness (Franca, 2005). Therefore
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the effect of roasting temperature and brewing duration on acidity and antioxidant
activity will be investigated by determining the concentration of chlorogenic acid
changing accordingly to brewing duration and roasting temperature because of the
stated reasons above. Pearson correlation will be used to determine whether the
antioxidant activity is correlated with chlorogenic acid and it is a valid way to deter-
mine acidity and antioxidant activity.

Caffeine

That being said, there are other compounds that might be responsible for the an-
tioxidant activity of the cold brew coffee. As stating only the chlorogenic acid as the
cause of the antioxidant activity would not be totally scientific, | looked for other
compounds which are found in high amounts. The first thing that came to my mind
was caffeine as it is the most associated thing with coffee. In the making of cold brew
the coffee to water ratio is higher than hot brewed coffee. Caffeine is also associated
with the antioxidant activity in blogs, however, there is a lack of scientific research
about it. Thus, | decided to determine the caffeine concentration and use Pearson
correlation to see whether it is correlated with antioxidant activity.

The brewing duration and roasting temperature has also significant effects on
caffeine, therefore antioxidant activity too. However while | was looking for infor-
mation for the concentration of caffeine, | have realised that there is a contradic-
tion between published papers about the effect of roasting temperature on the
concentration of caffeine (Hec¢imovi¢, 2011 & Ludwig, 2014) . Therefore examining
the effect of roasting temperature on the caffeine concentration might give a better
understanding on the effect of roasting temperature on caffeine concentration and
antioxidant activity reasonably. As the brewing duration affects the diffusion rate,
the antioxidant activity will change according to the change in the concentration of
caffeine. Therefore the effect of brewing duration and roasting temperature on caf-
feine, besides CGA will be investigated as the caffeine is associated with antioxidant
activity. Pearson correlation will be used to observe the correlation between antiox-
idant activity and caffeine and whether it can be a valid way to examine the effect of
brewing duration and antioxidant activity on acidity and antioxidant activity.

I have decided to determine the concentration of both CGA and caffeine to investi-
gate the effect of brewing duration and roasting temperature on acidity and antioxi-
dant activity of cold brew coffee. To determine the concentration of the compounds
| have found out that | would be able to get the most accurate results by using High
Pressure Liquid Chromatography (HPLC). HPLC is "a type of liquid chromatography
used for separation and quantification of compounds that have been dissolved in
solution." (ScienceDirect, 2018). It is based on a seperation of the sample by carrying
it with a mobile phase into the column and detecting the compounds by a detector.
The given graph by the computer includes peaks that are interpreted to calculate the
concentration of the desired compounds. Calibration curves of stock solutions are
used to interpret the given graph by taking the integral and calculating the concen-
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tration of the desired compounds. In addition to that, uncertainties are calculated
according to the calibration curves.

2,2-diphenyl-1-picrylhydrazyl (DPPH) is a method that is used to evaluate the
free radical scavenging properties of extracts (ScienceDirect, 2017). It will be used
to determine the antioxidant activity of the extracts. It is based on the ability of
the antioxidants in the extract to scavenge DPPH radical. The activity is measured
colorimetrically using UV-vis spectrophotometer. The higher the percentage of the
scavenging activity means higher concentration of antioxidants. Therefore it will be
used to determine the antioxidant activity of the extracts and it will be used to check
whether CGA and caffeine is correlated with antioxidant activity.

Research Question

How does brewing duration and roasting temperature affect the acidity and anti-
oxidant activity in cold brew coffee in terms of chlorogenic acid and caffeine content?

Hypothesis

To start with the impacts of roasting temperature, it has been reported that in-
creasing roasting temperatures causes reduction in the concentration of chlorogenic
acids (Moon, 2009). Therefore, it can be expected to observe less concentration of
chlorogenic acids and higher pH in dark roasted coffees compared to medium roast-
ed cold brew coffees. When it comes to caffeine concentration, the contradiction
between the published papers led me to think over it. Due to caffeine's basicity, it
is expected to be more soluble in low pH solutions, medium roasted coffees in this
case. Thus, it can be hypothesized that medium roasted cold brew coffees are richer
in the concentration of caffeine. As medium roasted cold brew coffees are expected
to have higher concentrations of both chlorogenic acid and caffeine, it can be hy-
pothesized that they will have higher antioxidant activity.

From the point of effect of brewing duration, cold brewing is a slow process, so it
can be hypothesized that longer brewing duration will cause an increase in the dif-
fused amount of chlorogenic acid and caffeine. If the chlorogenic acid and caffeine
concentration increases with increasing brewing duration, higher antioxidant activi-
ty is expected to be measured. Moreover, an increase in chlorogenic acid is expected
to give rise to a lower pH in all the coffee samples.

Variables

Table 1. Tabie of the variables, why are thev chosen and how they will be determined
Variables Why? How?

To see the impact on acidity and antioxidant
Roasting Temperature activity as it causes decomposition of the
compounds in charge for those properties

Hearthware i-Roast 2
home coffee roaster

Independent
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To see the impact on diffusion rate as cold brew
Brewing Duration coffee is a slow process and the recommended Timer
length varies

It is believed highly that responsible for both
acidity and antioxidant activity

CGA Concentration HPLC

It is believed to be responsible for the antioxidant
Caffeine Concentration | activity and [ expect to see a correlation between HPLC

Dependent .
P the concentration and pH level
Antioxidant Activity | As cold brew coffee is promoted as antioxidant DPPH
pH As cold brew coffee is promoted as less acidic Adwa ADI12
L . Hario MSS-1B
Grinding Size I . -
To make diffusion rate equal for each sample manual coffee mill
. . To be able to compare the findings for accurate Using balance and
Coffee/Water Ratio P - . .
results measuring cylinder
To prevent the effect of temperature on diffusion
Lab Temperature P p Thermometer
Control rate

To prevent the effect of temperature on diffusion
Water Temperature \ Thermometer
rate

. ) For accurate results and preventing uncertainties _
Roasting Duration | ¢ roasting duration also affects the concentration Timer

of both caffeine and chlorogenic acid

Method Development

When | searched for an appropriate method for HPLC, | have faced several method-
ologies. Thus, several mobile phases are tested for the best peak for both the caffeine
and chlorogenic acid stock solutions. During this process the pH of the mobile phase
recorded as it could give damage to the column, suggested by John Dolan (Dolan,
2005). The degasser part of the HPLC was broken which is used to remove dissolved
gasses in the mobile phases. This obstructed us from using two channels simultane-
ously. Otherwise, one channel would include dissolved gases which would harm the
column and cause distortion in chromatograms.

First of all, 30% Methanol and 70% 5mM Phosphoric Acid (pH: 2.5) has been used
(GL Sciences, 2014). This led to a distortion in the caffeine peak. It may be caused by
the high acidity of the Phosphoric Acid. | tried different percentages of phosphoric
acid, however this time the peaks were not separated. Therefore, | have changed the
mobile phase to water and 25% methanol (Agilent, 2017). Nevertheless, it was not
successful at separating the peaks. Hence, | have looked for another method. It was
suggested to use 90% (0.1%) acetic acid and 10% acetonitrile, however as it would
be too acidic and the usage of least concentration is suggested by Cleapss (Cleapss,
2019), I realized that it would cause distortion and changed the concentrations. 80%
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acetonitrile and 20% 0.1% acetic acid 25 °C, 1ml/min rate and 20 microliter injection
gave rise to non-separated, however early-in-time peaks. Thus, | decreased the rate
and injection volume. This caused the caffeine peak to be broad and the chlorogenic
acid peak was not totally separated. So | increased the temperature to 40 °C and rate
to 0.8 ml/min which gave the best caffeine peak, however the chlorogenic acid was
not totally sepe+rated. Even though it was the best | could get, as | cannot determine
the volume of the mobile phases from the computer as the degasser is broken and
have to combine solutions outside the HPLC, it was not the perfect peak and | had
to integrate manually in order to calculate chlorogenic acid ppm in coffee extracts.

Procedure

For medium roast, both Colombian and Guatemalan green coffee beans are
roasted at 180 °C for 3 and 30s, 205 °C for 4 min nad 238 °C for 10 seconds for
medium roast.

Both green beans are roasted at 180 °C for 3 min and 30s, 205 °C for 4 min,
and 238 °C for 1 min for dark roast as suggested by Bhumiratana et al using
Hearthware i-Roast 2 home coffee roaster (Bhumiratana, 2011) .

Medium and dark roasted coffee beans, each weighing 250 g, grinded with
Hario MSS-1B manual coffee mill.

10 grams of coffee sample has been taken after mixing to increase particle size
consistency.

Every jar has been labelled according to the coffee, roasting and brewing du-
ration.

The jars are grouped into 3 sets, 6 hours,12 hours and 18 hours.
Each of them filled with 10 grams of coffee.

Then, 100 ml of tap water has been added to have a 1:10 ratio (The New York
Times, 2015).

The jars have been kept in laboratory conditions where the temperature varies
between 20-25 °C.

When the time has expired for each set, the cover is opened. Each jar has shak-
en to increase consistency and filtered using Tchibo filter papers.

For High-Performance Liquid Chromatography (HPLC)

HPLC Agilent 1100 series HPLC system and Kromasil 100-5-C18 (4.6x250 mm)
column has been used.

To prevent any column overloading- which may cause peaks to become distorted
because of the increased elution volume- the filtered coffee samples are diluted
with the ratio 1:6 using glass pipette and micropipette (Corradini, 2011).

After that, stock solutions have been prepared using balance and glass pipette
to determine the concentration of caffeine and chlorogenic acid in each coffee.
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Chlorogenic acid stock solution of 200 ppm was prepared by weighing 5 mg
chlorogenic acid and transferring it into a 25 ml volumetric flask.

It has been made up to the mark with methanol.

Working standards of 150, 100 and 50 ppm were prepared by serial dilution of
the stock solution with methanol.

The chlorogenic acid content (ppm) of the samples was calculated by interpo-
lation within the regression equation of the best fit line.

Graph I. Chlorogenic Acid Calibration Curve

Area | % at exp. RT: 2.850
8000 1 | DAD1 E, Sigm=325,4 Ref=off
7000 | Correl g 0.99411
6000 ‘; Residual Std. Dev.: 442.87657
5000 - Formula: y mx + b .
4000 1 +2 m: 44.51346

1 b: -441.11304
2000 -
000 %1 Concentration
2000 1 y: Area
1000 - +

o 1 1
] 100 200

Concentration (ppm)

To find the uncertainty for chlorogenic acid graphs residual standard deriva-
tion and the graph equation are used (Graph 1) same as caffeine calculation
where x corresponds to the uncertainty for chlorogenic acid concentration
(ppm). Which is found to be 14.88 in this case.

sidual std
residual s —b
4/ ( sample)

m

Xi=

Caffeine stock solution of 1000 ppm was prepared by weighing 25 mg caffeine
and transferring itinto a 25 mlvolumetric flask and making it to the mark with
pure water.

Working standards of 500, 350, 250 and 100 ppm were prepared by dilution of
the stock solution with pure water.

The caffeine content (ppm) of the samples was calculated by interpolation
within the regression equation of the best fit line.

Graph 2. Caffeine Calibration Curve

Area | at exp. RT: 3.336
25000 + | pap1 A, sig=272,4 Ref=off

1 Correlation: 0.99820
20000 4 Residual Std. Dev.: 620.56959
15000 4 Formula: y = mx + b

1 3 m: 33.78780
— 2 b:  272.93950

| " x: Concentration
so0 1 y: Area

0

—
Concentration (ppm)
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« To find the uncertainty for caffeine graphs values from the residual standard
derivation and the graph equation are used (Graph 2) where x corresponds
to the uncertainty for caffeine concentration (ppm) (Owen, 2015). Which is
found to be 22.84 in this case.

residual std
——— | -b
4/ (sample)

m

For pH

e pH calculations have been recorded at 20-21 °C degree using Adwa AD12 pH/
temp pocket tester.

e The pH tester has been calibrated before the usage.

«  Three measurements have been made and the mean value calculated. Uncer-
tainties are involved in the calculations.
For 2,2-diphenyl-1-picrylhydrazyl (DPPH)
e For DPPH analysis, Epoch 2 microplate reader, Eppendorf 96-well microplate
and 0.1 mM 2,2-diphenyl-1-picrylhydrazyl (DPPH) has been used.

e 50 microliters of 0.0125, 0.025, and 0.5 mg/ml of coffee extracts have been
injected into wells

« 100 microliters of 0.1 mM DPPH solution added into each well to mix with
extracts

» The DPPH scavenging activity of the extracts have been calculated using the
absorption of 0.0125, 0.025, and 0.5 mg/ml of Butylated hydroxytoluene
(BHT) as control, which is used as antioxidant in foods, using the following
equation.

Scavenging Activity (%)

A, of control— A _ of sample

x 100

Asn of control

«  For example absorbance for 18 hour brewed medium roasted Colombian cold
brew coffee is 0.063 and the absorbance of the BHT is 0.148. Therefore the
scavenging activity for the coffee is ((0.063-0.148)/0.148)x100= 73.115%.

Safety

Wear eye protection and protective gloves for all of the chemicals. Lab should be
ventilated to prevent inhalation of chemicals. Avoid skin contact for all the chemi-
cals (Cleapss, 2019).
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e Methanol: Do not use near naked flames. Wash directly with water in case of
contact with skin or eye.

e Phosphoric Acid: Use the lowest concentration and smallest volume available.
Add acid to cold water when diluting. Wash with water in case of contact with
skin or eye.

«  DPPH: Wash with soap and water in case of contact.

»  Acetonitrile: Can be toxic if swallowed, and may cause cancer. It causes severe
skin burns and eye damage .

e Acetic acid: Use the lowest concentration and smallest volume available.
Wash with water in case of contact with skin or eye.

Results
Table 2. Raw datas for each sample
CGA Caffeine
. . . . . DPPH
Coffee Type Concentration Concentration pH £ 0,02 Absorb
{ rban
+14.88 (ppm) +22.84 (ppm) sorbance
Guatemala (medium) 35931 310915 5.43 0.089
Guatemala (dark) 26,297 248,253 5.72 0.116
6 hours
Colombia (medium) 33931 324.203 5.37 0.084
Colombia (dark) 25.885 286.366 5.6 0.133
Guatemala (medium) 37.134 365.042 5.41 0.083
2 h Guatemala (dark) 30.467 336.166 5.66 0.103
ours  IColombia (medium) 34.556 369350 532 0.071
Colombia (dark) 56,526 302.799 5.56 0.105
Guatemala (medium) 55.078 398.071 5.38 0.077
Guatemala (dark) 41.024 355,548 5.6 0.09
18 hours - " -
Colombia (medium) 58.496 413.767 5.31 0.063
Colombia (dark) 32447 295.724 5.52 0.076

Analysis and Evaluation

While filtrating the coffees, it has been observed that there was a difference be-
tween the smell of dark and medium roasted coffees. However, it is not a sufficient
factor to interpret the effect of brewing duration and roasting temperature on the
concentration of both chlorogenic acid and caffeine as they are associated with bit-
terness. When the coffees are tested, the bitterness of the dark roasted coffees were
more significant. This could be related to the higher concentrations of caffeine and
chlorogenic acid as they are associated with bitterness, however, the HPLC results
disproved this hypothesis. As the taste perception changes for individuals, it is not a
reliable source when compared to quantitative datas.

However, there are dozens of other compounds that contribute to bitterness in
coffee. At high temperatures bitterness increases due to release of caffeic acids and
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the formation of lactones and other derivatives of phenols which are responsible for
the flavor and aroma as stated above. Therefore, tasting the bitterness can be valid
and it may give clues for the concentration of chlorogenic acid in it. As the formation
of caffeic acid and the lactones are due to the thermal decomposition of chlorogenic
acid, it can be interpreted that dark roasted cold brew coffees tend to have less chlo-
rogenic acid concentration. However, for more valid and accurate results, quantita-
tive data are needed.

It can be observed for the results of chlorogenic acid concentration gathered from
HPLC, the concentration varies between 1.2-2.6 + 0.6 mg for gram coffee. It has been
found earlier that CGA concentration varies between 5-10 mg for gram coffee. As
this result is for hot brewed coffee, the promotion of Starbucks for cold brew coffee
as less acidic can be verified. The results of chlorogenic acid concentration show that
there is an increase in the diffused amount of chlorogenic acid with increasing brew-
ing duration. Therefore, the hypothesis for the effect of brewing duration on diffu-
sion rate is valid. However, there is an important point that should not be missed.
When the results are investigated it can be seen that there is a significant amount of
increase between the 12 and 18 hours. This can be attributed to the molecular size of
chlorogenic acid and its ability to diffuse from matrix to the water.

Grraph 3. CGA content of the coffee samples per gram coffee
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When it comes to roasting temperature, it can easily be stated that dark roasted
cold brew coffees have less concentration of chlorogenic acid. This is due to ther-
mal decomposition of chlorogenic acid in higher temperatures. As the interpretation
with tasting was not enough, it can be concluded with the results from HPLC that
even though chlorogenic acid concentration is associated with bitterness, the com-
pounds formed due to thermal decomposition of the acid results in more bitterness.
That is the reason dark roasted cold brew coffee is bitter in taste even though it has
less chlorogenic acid.

That being said, there is an anomaly in the dark roasted Colombian cold brew cof-
fee in 12 hours of brewing duration. As it can be concluded from the other coffee
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samples, the expected concentration would be less than 18 hours and similar to the
6 hours of brewing duration. However, the concentration is higher than 18 hours of
brewing duration and almost equal to the medium roasted cold brew coffee's 18
hour value. This is caused by a random error. The peak for the chlorogenic acid in 12
hour brewed dark roasted Colombian coffee included a shoulder which is not seen in
any other sample. Therefore, the yielded value is much higher than expected.

When it comes to the results for caffeine concentration, the same trends can be
seen. It is observed that increasing brewing duration results in an increase of dif-
fused caffeine. In terms of roasting, medium roasted cold brew coffees are higher
in concentrations of caffeine. This can be attributed to the decomposition of com-
pounds at higher temperatures. For medium roasted coffees, a steady increase can
be observed. However, when it comes to dark roasted coffees there is no correla-
tion between the rate and brewing duration. These differences between them can
be attributed to occurrence of random errors and the manual integration. When the
brewing duration for 6 hours of all samples is compared there is a similar decrease in
caffeine concentration between the medium roasted and dark roasted cold brew cof-
fee. However when it comes to 12 and 18 hours for dark roasted Guatemalan coffee
the rate of decreasing decreases and the values get more closer to medium roasted
coffees. This can be attributed to the precision of the used glass pipettes.

Graph 4. Caffeine content of the coffee samples per gram coffee
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In order to interpret the intake of caffeine and chlorogenic acid from cold brew
coffee, the concentrations for cups calculated. It has been stated that daily intake
between 120-300 mg of chlorogenic acid can be beneficial and plays an important
role in preventing various diseases such as cancer, cardiovascular, aging and neuro-
degenerative diseases (Navarra, 2017). It has been observed that a cup of cold brew
coffee contains 31.1-70.2 + 17.8 grams of chlorogenic acid. When the concentration
of chlorogenic acid is compared to fruits that are promoted for their antioxidant
contents, it can be seen that one cup of cold brew coffee contains similar amounts
of chlorogenic acids (Pontes, 2002). Moreover, the samples contain between 297.9-
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496.5 + 27.4 grams of caffeine. As both are known for their antioxidant activities,
intake of antioxidant compounds from a one cup of coffee can be an alternative way
compared to a kilogram of pineapple. However, there is an important point that
should not be missed. As the coffee to water concentration is higher when compared
to hot brew coffee, the caffeine concentration should be considered while drinking
cold brew coffee. Based on the FDA, the dose of caffeine for adult is <400 mg/day
(FDA, 2018). Therefore, even a cup of cold brew coffee can exceed this limit. Hence,
diluting cold brew coffee before consumption might be beneficial for individuals.

As the concentrations have been determined, the correlation between the com-
pounds and both antioxidant activity and pH level can easily be done. When the pH
table is examined, a steady decrease can be seen with increasing brewing duration.
Hence, there is a negative correlation between pH and brewing duration. This is due
to the increasing level of acids, mainly the chlorogenic acid.

Graph 5. pH level of the coffee samples
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When the roasting temperature is compared, dark roasted coffees are less acid-
ic. This approves the previous hypothesis, as the acid concentration decreases due
to roasting, the pH increases. Graphs are sketched to examine the correlation be-
tween both chlorogenic acid, caffeine and pH level, as they decrease simultaneously.
The correlation for the dark roasted and 12 hour-brewed Colombian coffee is not
included as there is a random error which results in an anomaly in the concentration
of chlorogenic acid. Pearson correlation coefficient has been used to determine the
level of correlation. It has been found out that there is a highly significant nega-
tive correlation between the level of pH and chlorogenic acid content, except for
the medium roasted Colombian cold brew coffee, Pearson coefficients were -0.91,
-0.55, -0.90 for medium roasted Guatemalan, dark roasted Guatemalan and medi-
um roasted Colombian cold brew coffee respectively.

Different coffee beans have been used to increase the reliability of the outcomes
and whether the properties differ for different coffee beans. It is observed that even
though the different coffee beans had different concentrations of chlorogenic acid
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and caffeine, they showed similar relationships according to brewing duration and
roasting temperature. This shows that the relationships are reliable. The concentra-
tion difference can be attributed to cultivation of the coffee, washing techniques and
altitude.

As both the chlorogenic acid and caffeine is known for their antioxidant activity,
the DPPH method has been used to determine the scavenging activity of the sam-
ples. When the data is examined it can be seen that medium roasted coffees show
higher antioxidant activity compared to dark roasted coffees. This can be attributed
to the high concentration of both the chlorogenic acid and caffeine in medium roast-
ed cold brew coffee. When it comes to the effect of brewing duration, there is not
a significant difference between the 18 hour-brewed and 6-hour-brewed cold brew
coffee. However, when 12 and 18 hour-brewed dark roasted Colombian cold brew
coffee is examined, there is a significant increase between the antioxidant activity.
This can be attributed to the systematic error during the dilution. Same micropipette
has been used which caused an increase in the value of them.

Graph 6. DFPH radical scavenging activity of the coffee samples
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When the correlation between the chlorogenic acid and the antioxidant activity,
a highly significant relationship has been found. The Pearson coefficients were 0.86,
0.96 and 0.85 for medium roasted Guatemalan, dark roasted Guatemalan and me-
dium roasted Colombian cold brew coffee respectively. Therefore, the antioxidant
property of the cold brew coffee can be attributed to chlorogenic acid content, as
it is the most abundant acid in cold brew coffee. When it comes to the correlation
between caffeine and antioxidant activity, a highly significant relationship has been
found. The pearson coefficients were 0.98, 0.94, 0.96 and 0.92 for medium and dark
roasted Guatemalan, medium and dark roasted Colombian cold brew coffee respec-
tively. Even though a strong correlation was found and the hypothesis is verified,
more samples are needed to be investigated for a general outcome.
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Conclusion

Cold brew coffee is said to be less acidic and suggested that this enables the
smoother and less bitter taste. Moreover, it is also promoted as highly antioxidant.
It has already been proven that cold brew coffee is less acidic and has higher anti-
oxidant activity. However, as the suggested brewing duration varies between 12-24
hours and the used coffee beans whose roasting temperature is unknown led me to
investigate the effect of brewing duration and roasting on acidity and antioxidant
activity in cold brew coffee. | have found out that by investigating the effect of brew-
ing duration and roasting temperature on the concentration of CGA and caffeine, |
might be able to investigate the effect of brewing duration and roasting temperature
on acidity and antioxidant activity in cold brew coffee as these compounds are be-
lieved to be responsible for these properties because of the state reasons. The con-
centration of CGA and caffeine is determined by using HPLC. It is found out that both
CGA and caffeine decrease with increasing roasting temperature. The reason for that
might be the breakage of the carbon-carbon bonds in CGA which may give rise to
isomerization and degradation. In addition to that, other chemical transformations
may occur, such as quinic and caffeic acid. Even though the caffeine is not signifi-
cantly altered during the roasting, some losses are observed and it might be due
to sublimation. Even though there might be other compounds responsible for the
antioxidant activity and acidity, the highly significant correlations from Pearson cor-
relation showed that it is a valid way to determine the concentration of chlorogenic
acid and caffeine to observe the effect of brewing duration and roasting temperature
on acidity and antioxidant activity in cold brew coffee.

It is found out that both caffeine and chlorogenic acid concentration increases
with increasing brewing duration, despite the stated results which suggest that dif-
fusion stops after 6 hours in Rao's research. Moreover, it is found out that after 12
hours of brewing duration, diffused amount of CGA shows a significant increase.
To apply the findings in daily life, the obtained results can be used to prepare the
desired cold brew coffee. If a person does not prefer bitterness, he/she should go for
higher concentrations of medium roasted coffee and should not brew more than 12
hours, which causes more amount of CGA to diffuse and this gives rise to bitterness.
| believe that | was successful with answering my research question and it makes me
feel so happy to use the results that | gathered from my research in my daily life.
However, there are some points that some improvements can be done.

The calibration curve for the chlorogenic acid was prepared with solutions that
have higher concentrations which caused high uncertainties, and this gave rise to
some anomalies in results. The degasser of the HPLC was broken which limited the
methodology of the research. Even though | tried several mobile phases, the peaks
were not totally separated, thus | manually integrated the peaks. This might give rise
to small errors in the results. More accurate results could be gathered if the mobile
phases' concentrations could have been controlled. For acidity, more comprehended
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methods could be used such as determining the total titratable acidity which would
give more accurate and comprehended results. For further research, as chemistry
behind the taste of coffee can not be totally understood, a survey with a huge num-
ber of people can be done to compare the findings and the taste perception. For
antioxidant activity, more comprehended tests can be done such as ABTS. As stated
above CGA might not be the only source of the antioxidant activity, Folin-Ciocalteu
method can be used to determine all the phenolic compounds as the formed com-
pounds due to roasting are not taken into consideration. As the correlation between
pH and caffeine is not sufficient enough to come up with a general outcome, oth-
er types of coffees can be tested. The sample number can be increased to generate
some general relationships, as every type of coffee has different compositions due to
diverse geographical conditions etc.

Bibliography

"2017 U.S. Specialty Coffee Consumption Trends." Specialty Coffee Association
News, January 3, 2018. https://scanews.coffee/2017/11/29/2017-u-s-specialty-cof-
fee-consumption-trends/.

"A Guide to HPLC and LC-MS Buffer Selection." Accessed March 18, 2020. http://
www.hplc.eu/Downloads/ACE_Guide BufferSelection.pdf.

"Analysis of Chlorogenic Acid in Coffee by HPLC." LTO67. Accessed March 18, 2020.
https://www.glsciences.com/technique/app/detail.php?data_number=LT067.

Bhumiratana, Natnicha, et al. "Evolution of Sensory Aroma Attributes from Coffee
Beans to Brewed Coffee." LWT - Food Science and Technology 44, no. 10 (2011): 2185~
92. https://doi.org/10.1016/j.lwt.2011.07.001.

CLEAPSS Resources. Accessed March 18, 2020. http://science.cleapss.org.uk/Re-
sources/Student-Safety-Sheets.

"Cold Brew." Starbucks Coffee Company. Accessed March 18, 2020. https://www.
starbucks.com.tr/promo/cold-brew.

Corradini, Danilo. Handbook of HPLC. Boca Raton: CRC Press, 2011.

"DPPH," accessed March 24, 2020, https://www.sciencedirect.com/topics/medi-
cine-and-dentistry/dpph)

Franca, Adriana S., et al. "Composition of Green and Roasted Coffees of Different
Cup Qualities." LWT - Food Science and Technology 38, no. 7 (2005): 709-15. https://
doi.org/10.1016/j.lwt.2004.08.014 .

Hecimovi¢, Ivana, et al. "Comparative Study of Polyphenols and Caffeine in Differ-
ent Coffee Varieties Affected by the Degree of Roasting." Food Chemistry 129, no. 3
(2011): 991-1000. doi:10.1016/j.foodchem.2011.05.05

332



High Performance Liquid Chromatography," accessed March 18, 2020, https://www.
sciencedirect.com/topics/food-science/high-performance-liquid-chromatography)

Liang, Ningjian, and David Kitts. "Role of Chlorogenic Acids in Controlling Oxida-
tive and Inflammatory Stress Conditions." Nutrients 8, no. 1(2015): 16. https://doi.
org/10.3390/nu8010016 .

Ludwig, Iziar A., et al. "Variations in Caffeine and Chlorogenic Acid Contents of Cof-
fees: What Are We Drinking?" Food Funct . 5, no. 8 (2014): 1718-726. doi:10.1039/
c4fo00290c.

Moon, Joon-Kwan, et al. "Role of Roasting Conditions in the Level of Chlorogenic
Acid Content in Coffee Beans: Correlation with Coffee Acidity." Journal of Agricultur-
al and Food Chemistry 57, no. 12 (2009): 5365-69. https://doi.org/10.1021/jf900012b

Navarra, G., et al. "Simultaneous Determination of Caffeine and Chlorogenic Ac-
ids in Green Coffee by UV/Vis Spectroscopy." Journal of Chemistry 2017 (2017): 1-8.
https://doi.org/10.1155/2017/6435086 .

Owen, Steven Michael, and Caroline Ahmed. Chemistry: for the IB Diploma. Cam-
bridge: Cambridge University Press, 2015.

Pontes, Priscila V, et al. "The Content of Chlorogenic Acids in Tropical Fruits." Jour-
nal of the Science of Food and Agriculture 82, no. 10 (2002): 1177-81. https://doi.
org/10.1002/jsfa.1163.

Rao, Niny Z., and Megan Z. Fuller. "Acidity and Antioxidant Activity of Cold Brew Cof-
fee." Scientific Reports 8, no. 1(2018). https://doi.org/10.1038/s41598-018-34392-w .

"Spilling the Beans: How Much Caffeine Is Too Much?" U.S. Food and Drug Adminis-
tration. FDA. Accessed March 18, 2020. https://www.fda.gov/consumers/consum-
er-updates/spilling-beans-how-much-caffeine-too-much.

The New York Times. "Cold-Brewed Iced Coffee." The New York Times. The New York
Times, April 15, 2015. https://cooking.nytimes.com/recipes/1017355-cold-brewed-
iced-coffee.

"What Is Acidity in Coffee?" Driftaway Coffee, September 20, 2017. https://drift-
away.coffee/what-is-acidity-in-coffee/ .

333



Chemistry Extended Essay' 020




Chemistry Extended Essay - Word Count:3939

ELif Zagul

The Effect of Different Types of Tea on Ferric
Iron Availability by Using Calorimetry Method,
Considering The Formation of Tannin-metal

Complexes

Research Question: To what extent commonly consumed different
tea types; black, oolong, green, white and sage; have obstructive
effects on the absorption of iron, extracted from 10 g of raw spin-
ach considering the formation of tannin-iron complexes?

1. Introduction

Tea is the most-consumed drink in the world
(Stone, no page) as it has great importance in
some cultures. There are various types of tea
originated from different plant species. The
most common one, black tea, is prepared by
adding manufactured leaves of Camellia sinen-
sis (Figure 2.1") into hot water. However, green or
oolong teas are also originated from the same
plant. The difference is in the manufacturing
process; black tea with complete oxidation,
oolong tea with semi-oxidation and green tea
without any oxidation process. (Khasnabis, et.
al. 238) This difference results in various tasting
teas. Additionally, throughout history, it is be-
lieved that teas have positive impacts on human
health. Both of them, different tastes and health
benefits, are the effect of an important content
of tea: Tannins.

Figure 2.1: Camellia sinensis

Tannins are a group of polyphenols that are soluble in water and have a molecular
weight between 500 and 3000 Da. (Han, et. al. 958) Tannins are found in various

"(Camellia, 338)
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kinds of plants, in all climates, all around the world and have an exceptional effect
on plant health. They play a role in defense against pathogens, herbivores and envi-
ronmental conditions. (Tsao, 1231-1232) These effects also imply human health and
this is the reality behind the belief of the health benefit of tea. Additionally, for the
same reason tannins are used in medical studies. However, it is very challenging to
study the chemistry of tannins because there are various types of tannins in different
plants and there are no two plants that have the same tannin pattern. (Adamczyk,
et. al. 610) The percentage of tannin content is also changes for each plant. Tannins
can be found in almost all parts of plants like leaf, bud, seed, root and stem tissues
however, the concentration may vary according to the location. (Ashok and Upad-
hyaya, 46)

Tannins have various important interactions with organic and inorganic com-
pounds. As a result of these interactions, effectively strong complexes are formed
with proteins and metals. One of the first usages of tannins was producing leather
from animal skin by tanning which is the result of tannin-protein interaction. How-
ever, every large polyphenolic compound with enough hydroxyls and some other
groups that interact with proteins and metals to form strong complexes can be de-
scribed as a tannin. The effect of the formation of tannin-iron complexes is the focus
of this investigation. When tannins form complexes with metals such as Fe or Ca, or
proteins they lose water-solubility properties and precipitation occurs. (Ashok and
Upadhyaya, 45)
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Figure 2.2: A - Thearubigin. B - Theaflavin.

Teas, especially black tea contains a high amount of tannins which give it a more
astringent flavor than other teas with lower tanning content. The astringent flavor,
the smell and producing yellow-brown color when dissolved in water are unique
characteristics of tannins. Tea tannins are chemically different from other tannins in
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different plants. For example, tannic acid is one of the most common tannin pres-
ents in plants however, there is no tannic acid in tea extracts. Major tannins in black
tea are thearubigin and theaflavin, shown in Figure 2.2. (Khasnabis, et. al. 239) The
complex formation between tannins and metals and losing its water-solubility abili-
ty often leads to a reduction in the absorption of those materials into the blood. This
results in deficiency such as iron deficiency, anemia, and calcium deficiency, osteopo-
rosis. For this reason, tannins are also called anti-nutrients. (Ashok and Upadhyaya,
46-48)

Iron has very important functions in the human body. A healthy diet should in-
clude iron as regular intakes of 8 to 27 mg depending on gender and pregnancy con-
ditions. It is almost mythical that spinach (Spinacia oleracea) has an extraordinary
amount of iron but, sadly this is just an exaggeration. The plant iron, non-heme iron,
is very poorly absorbed in the human body due to reacting with a variety of contents
in daily consumed foods such as tannins in tea or even with the oxalic acid which is
already at present in spinach itself. (Scrimshaw, 46-48) For this reason, considering
the effect of tannins on the absorption of iron is an important topic as there are al-
ready factors that inhibit the absorption.

1.1. Research Question

To what extent commonly consumed different tea types; black, oolong, green,
white and sage; have obstructive effects on the absorption of iron, extracted from 10
g of raw spinach considering the formation of tannin-iron complexes?

1.2. Hypothesis

For this investigation 5 different tea types are chosen: Black, oolong, green, white and
sage teas. The first three one are manufactured from the same plant and the amount
of tannin comparison between them are known. Black tea contains the highest while
oolong tea medium and green tea the lowest amount of tannin. Considering this, com-
parison of their iron absorption inhibition rate should be similar to tannin content.

Tannins gives yellow-brown color to the solution depending on the amount of tan-
nin present. So comparing the colors of these teas would help us to predict their tannin
content thus, their effect on iron absorption. The tint of these teas from darkest to
lightest are as follows: Black tea, oolong tea, green tea, white tea and sage tea. This
alignment might also be representing their iron absorption inhibition from high to low.

When NH4SCN or any thiocyanate compound is added to Fe** containing solution,
[Fe(SCN)]?* is formed. This ion gives blood-red color to the solution. The darker the
color higher the [Fe(SCN)]?* concentration. However, this concentrations is also rep-
resents the Fe3+ concentration because of the 1:1 ratio between Fe** and NH,SCN in
the formation of [Fe(SCN)]?* as shown in the chemical formula:

Fe**+NH,SCN —[Fe(SCN)]**
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2. Method

2.1. Variables

Table 3.1: Independent, dependent and controlled variables their importance and how controlled variables

are done

Variable Importance How it is controlled
Different tannin concentration
Independent Tea type affects the unbound [Fe™] in the x
tannin-spinach solution.
L ) To observe the effect of different
Unbound [Fe'] in tannin- _ ] .
. ) tea types, regarding their tannin x
spinach solution
content.
Absorbance of sample-
Dependent .
NH4SCN solution at 480 nm
To calculate the unbound [Fe*]
x
and mass of iron left.
Color of the solution
Temperature affects the | The whole experiment
absorbance values thus | was done in the same
Temperature )
calculated value of unbound | environment at room
[Fe**] would be unreliable. temperature
. Different masses of spinach | 0.09g of dried spinach is
Controlled Mass of spinach o ]
would affect the initial [Fe'"]. used in each sample.
All the unbound Fe'* ions To ensure that all
Reaction time of samples should react with SCN- for unbound Fe'” ions are
and NH,SCN colorimetric analysis to be reacted with SCN-30
reliable. minutes is waited

2.2. Choosing an Appropriate Method

There are various researches and experimental procedures to determine the iron
and tannin content in a food sample. There are also, studies that compare and inter-
pret the results of iron absorption of different people and animals who implement
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diets including the different amounts of tannin and iron. However, in this investiga-
tion, an in-vitro experiment is planned to be designed. For this reason, various pro-
cedures are modified and combined to create the methodology of this investigation.

To analyze the contents of the samples colorimetry method will be used. A cali-
bration curve will be drawn by using standard solutions that the concentrations are
known. Then the Beer-Lambert Law will be used:

Axkx¥€x c ; where A is absorption, k is proportionality constant, € is the path
length and c is the concentration of measured sample. If £ is measured in cm and
c is in mol dm3, proportionality constant is called molar absorptivity (¢) and this
relations can be said to be an equation: A=eXx¥Xx ¢

Additionally, if path length (£) and molar absorptivity (€) are constant, (when the
same cuvette is used £, the same transition metal is used ¢ is constant) this equa-
tions can be combined with the equation of the calibration curve:

y=mxx+b;

A=y ; e=m; c=x ; so absorption value can be used to determine concentration
which will be used in this study.

10 g of raw spinach should be burned to ash in the procedure. This process breaks
down the bonds of iron with other compounds. Fe ions in the ash are soluble in acidic
solutions so this process will be used as the extraction of iron from spinach. Howev-
er, it is very hard to reach the temperature needed to do that for this reason spinach
leaves are dried. 91% of raw spinach is water. (Spinach, no page) So 10g of raw spin-
ach would be equal to 0.9 g of completely dried spinach. As a result, 0.9 g of dried
spinach will be used for each sample. However, because the preparation takes a long
time and each new preparation process increases the uncertainty 6 samples will be
prepared all together. For the extraction of tannins: because tannins are water-sol-
uble, putting tea leaves into hot water and mixing it for a while would be enough to
extract.

To acquire the calibration curve FeCl, is chosen. The ratio of Fe** ions in FeCl, (aq) is
1:1so the concentration of the FeCl, equals the concentration of Fe** ions in the same
solution. Concentrations of 1, 2, 4, 6, 8, 10 x 10->’mol dm™ is chosen for calibrations
solutions. Because Beer-Lambert Law suggests that absorbance values of a calibra-
tion curve should be between 0.2 to 1 AU. They suggest that when absorptions of
highly concentrated solutions are measured particles in the sample would overshad-
ow each other which would cause incorrect values. (Hardesty and Attili, 4)

2.3. Materials and apparatus to be used

« Raw spinach

« Black, oolong, green, white and sage tea
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« Balance +0.001g
« Mortar and pestle
e Crucibles

« Ethyl alcohol

« Stirring rod

« Various beakers

« 25,50 and 100 mL graduated cylinders (+ 0.5 mL)
*2moldm=H,SO,

« Distilled water

aq)

« Funnel

« Filter paper

« Thermometer (+ 0.1°C)

» Heater

*Tmoldm*NH,SCN_

* FeCl,

« 50, 100mL volumetric flask (+ 0.10 mL)
 Micropipette (10 -100pL) (+ 0.6uL)

» Magnetic stirrer/heater

« 10 mL volumetric pipette (+ 0.02mL)

« Test tubes

« Go Direct® SpectroVis® Plus Spectrophotometer (380 - 950 nm) (+ 0.01AU) (£ 2 nm)

2.4. Procedure

1. Every apparatus is used in the procedure is rinsed with distilled water then, ethyl

alcohol and waited to dry before use.

2. Preparation of Fe** Standard Solutions

2.1. Accurately weight 0.162 g of FeCl,  into 100mL volumetric flask, then make
up to the mark with distilled water. Shake the flask for a couple of minutes to
dissolve all the solid. As a result, the solution has the concentration of 1102 mol

dm according to the following formula:

mass
/ molar mass

concentration in mOi/dm“ =
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2.2. By using micropipette, transfer 0.05, 0.1, 0.2, 0.3, 0.4, 0.5 mL of FeCl, g O
separate 50 mL volumetric flasks and, make up to the mark with distilled water
to obtain 1, 2, 4, 6, 9, 10 x 10”> mol dm? solutions respectively. The volumes of
these solutions are calculated using the following formula:

C,XV,=C, XV,

. Preparation of NH SCN

3.1. 1Tmol dm? of NH4SCN(aq) is prepared by diluting 7.61 g of NH,SCN, in a 100
mL volumetric flask.

. Preparing Spinach Solutions

4.1. The stem parts of spinach leaves are removed
(Figure 3.7) and the remaining part is dried by leav-
ing open for 3 days. Then by placing spinach leaves
in a baker at a low temperature (60°C) with the fan
running for 15 minutes all the water it contains is
evaporated. As a result, waterless, crunchy spinach
leaves are obtained.

4.2. Weight 6 x 0.9 g of dried spinach and crush it to
powder by using mortar and pestle. This will ease
the burning process. Figure 3.1

4.3. Put 10 mL denatured alcohol into a crucible
with spinach powder. Place the crucible inside
the fume hood and ignite by using lighter.

4.4. After the fire burns out and crucible is
cooled down crush the ash by using the pestle
as shown in Figure 3.2. Repeat step 4.3 and 4.4
two more times to reduce all of the spinach to
ash.

Figure 3.2

4.5. The ash is collected and put into a beaker.
60 mL of 2 mol dm?3 HZSO“aq) is added and, the
mixture is stirred for 15 minutes by using a magnetic stirrer. Then 30 mL of dis-
tilled water is added and stirred for 5 more minutes.

4.6. Filter the mixture twice and collect the filtrate.

4.7. The filtrate should be about 90 mL. However, if it is less due to evaporation
or absorption of filter paper, the total solution should be equally divided into 6
beakers.
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5. Preparing Tea/Tannin Extracts

5.1. 25 mL distilled water is heated to 70°C. Then 1 g of chosen tea is added and
the mixture is stirred for 15 minutes.

5.2. The mixture is filtered and the filtrate is collected.
This process is repeated for each chosen tea.

6. Mixing Tannin Extracts with Fe3* Extracts

6.1. Each tannin extract is mixed with one of the six spinach extract. There are
5 tannin solutions and 6 spinach solutions so 1should be left alone. This solu-
tion will be diluted with distilled water to make sure each sample has the same
volume and used as the blank sample to determine iron content without the
effect of tannins.

6.2. The solutions are mixed for 15 minutes then left for two days.

7. Colorimetric Analysis

Go Direct® SpectroVis® Plus Spectrophotometer is used for colorimetric analysis.
For blank samples, distilled water will be used.

7.1. Determining the peak wavelength and standard calibration curve

7.1.1.15 mL of each standard solution is poured into separate test tubes. 15 mL
of NH,SCN is added to each tube with 2 minutes in between.

7.1.2. 30 minutes after the addition of NH,SCN to the first sample, a cuvette is
filled with 3 mL (34 volume of a cuvette) of the first standard solution.

7.1.3. Full-spectrum absorbance of 1.0 x 10-°* mol dm3 concentrated solution is
collected by using the data logger interface. The wavelength at which absor-
bance gives the peak value is chosen to be the selected wavelength throughout
the experiment. Let us call this wavelength X nm for the sake of simplicity of
the understanding. (This step is done 3 times before analyzing other samples
and the average value is taken to use for sample analyzing)

7.1.4. Then absorbance of each standard solution at X nm is measured with
again 2 minutes in between in the same order.

7.1.5. The measurements are collected for further use.
7.2. Analysis of Samples
7.2.1.15 mL of Tmol dm~NH,SCN (aq SOlUtioN is added to each sample with 2

minutes in between.
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7.2.2. 30 minutes after the addition NH,SCN to the first sample, the same pro-
cessin the step 7.1.2, 7.1.4 and 7.1.5 is done for each sample.

The whole experiment is done two more times (except step 7.1.3) to be able to
calculate an average.

2.5. Ethical Considerations and Precautions

The methodology is prepared considering the ethical concept. There were various
researches on the topic which acquired data through the controlled diets of people
or animals and analyzing their blood contents. Even though the methodologies used
in these investigations are not harmful to living beings' health, it would be inappro-
priate for a high school student to work on humans/animals. So an in-vitro meth-
odology is chosen which is coherent with ethical concepts. Additionally, there is no
process in this investigation that is harmful to the environment.

As always lab coat gloves and safety glasses should be worn throughout the ex-
periment and more care should be taken while interacting with acid due to their cor-
rosive nature. During the preparation of the spinach sample, high temperatures will
be reached. Additionally, flames will rise during the spinach burning process. It is ad-
vised to wear heat resistant gloves and observe the process from a distance and even
after the flames went out do not contact the crucible which still will be very hot. So
let it cold down before interacting with it. No more than 10 mL of denatured alcohol
should be used, due to the possibility of flames getting out of control. No flammable
substance should be left in the experiment environment.

Table 3.2: Precantions of the chemicals used

Chemicals Precaution

Corrosive for all body cells. Breathing may

result in severe lung damage. Contact with

H2S04
the eye might cause vision loss. It is fatal
when swallowed.
Harmful if swallowed, May cause skin
FeClz irritation or allergic reaction when it contacts
the skin,
Contact with skin or eyes might irritate and
NHiSCN burn. Breathing this chemical may irritate the

nose or throat. If involved with fire hydrogen

cyanide might be released which is toxic.
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4. Data Analysis and Discussion
4.1. Qualitative Results

« All tannin extracts from different types have the color ranging from pale yellow to
dark brown proportional to their tannin concentration. The colors of the extracts as
follows from darkest to lightest: Black, oolong, green, white and sage tea. (Figure 4.7)

Figure 4.1: Black, oolong, green, white and sage tea. (from lefi 1o right)

Considering other researches, black tea is known to have the highest amount of
tannin between these chosen teas and the color obtained is consistent with these
studies. (Khasnabis, et. al. 240)

« When NH,SCN is added to Fe** standard solutions a red shade immediately be-
comes observable especially for the highly concentrated ones due to the forma-
tion of a large amount of [Fe(SCN),]*". (Figure 4.2)

Figure 4.2: [Fe(SCN)s/* standard solutions lower to a higher concentration. (from left to rfghf)
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« After the filtration spinach solutions turned
black to yellow color due to the removal of
ashes (Figure 4.3). Brown to yellow color is
characteristic of Fe3* transition metal ions
which shows that extraction of iron from
spinach was successful. Additionally, no
shades of green are observed which would
have indicated the presence of Fe** ions. So
all the Fe*" ions are oxidized to Fe3*. After
adding NH,SCN to the sample that contains
only spinach solution, it turned a reddish col-
or like Fe** standard solutions.

3.2. Quantitative Results

3.2.1. Peak Wavelength

Figure 4.3: Removal of ashes from spinach

The full spectrum graph of 1 x 10° mol dm? of

solution and the yellow-colored filtrate L
: / FeCl,standard solution is drawn as an example:

Graph 4.1: Full-Spectrum of 1 > 107 mol dm? of [Fe(SCN)s/*

380 430 480 530 580 630

Wavelength (nm) + 2

Then the average of the peak wavelength of three runs is calculated:

Table 4.1: Peak wavelength of 1 =< 10°° mol dm? of [FefSCN)4f*

Runs Peak Wavelength (nm) Uncertainty
1 471 +2nm
2 476 +2 nm
3 492 +2nm
480 +6nm==1.25%
Average
480 + 1.25%
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3.2.2. Standard Calibration Curve

Table 4.2: Absorbance of each [Fe(SCN)e* standard solution at 480 nm and their average with uncertainty

Absorbance (AU) = 0. 01
Concentration
0 1.0x10% | 20x10° | 40x10° | 6,0 <10 | 8.0=10° | 1.0 x 10"
(mol dm™)

1 0 0.243 0.446 0.921 1.188 1.540 1.938
E 2 0 0.239 0.456 0.912 1.204 1.533 1.934
= 3 0 0.252 3 0.894 112 1.526 1.915
Average 0 0.248 0.451 0,909 1.196 1,533 1.929
Uncertainty +0% +12.1% +4.4% +33% +1.6% +].9% +1.6%

Two of the absorbance values are ignored and not included in the calculations because these
two values include high random uncertainty that would decrease the reliability of the data.

The uncertainty of each average is the same and equal to + 0. 03 AU (except aver-
age of 2.0 x 10°and 6.0 x 10> their uncertainty is + 0.02 AU). The standard calibra-
tion curve is drawn. It can be seen that the fit is linear and concentration is propor-
tional to absorbance which is consistent with Beer-Lambert Law.

Graph 4.2: Standard Calibration Curve

abs = mc+
m (Efjim): 1,85E+004 AU/mol dm™?
b (Y-Kesme Noktan): 0.0611 AU

| |Gegerti Kalibrasyon:0,998
| [RMSE: 0,0835 AU

o
1 |Linear Fit for: [Fe{SCN)6]3- standard calibration curve | Absorbance

000006
Concentration (mol dmr*)

T
0,00002 0,00004

Once the equation of the calibration cur

T
0,00008

|
0,0001

ve is found it is possible to combine the

Beer-Lambert equation with the equation of the graph. This provides the opportuni-
ty to determine the concentration of the chosen transition metal in other samples:

A=exfXc
y=1.88x104xx+0.0611

A=y ; e=m=1.88x104; c=x
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3.2.3. Absorbance and Corresponding Consentrations of Samples

The absorbance of each sample is collected and recorded to the table below. Then by
using the calibration curve equation corresponding [Fe(SCN),]* concentration is calcu-
lated and recorded as well. The calculation of "black tea + spinach" sample is done as an
example:

y=1.638 AU
1.638=1.88x10*xx+0.0611; x=8.388 x 10~°
Table 4.3: Absorbance at 480 nm and Corresponding [Fe(SCN)g* Concentrations of Samples
Absorbance at 480 nm (AU) | Corresponding [Fe(SCN)s]*
Sample +0.01 Concentration (mol dm™)
Only spinach 1.638 8.388 x 107
Black tea + spinach 0.146 4516 % 10°
Oolong tea + spinach 0.367 1.627 = 107
Green tea + spinach 0.585 2.787 = 107
White tea + spinach 0.994 4.962 = 107
Sage tea + spinach 1.200 6.058 x 107

The difference between concentrations of [Fe(SCN),]* of "tea + spinach" samples
and "only spinach" sample is evidence of tannin Fe3* complexes. These complexes
prevent ferric ions to interact with any other compound or transfer anywhere. This
is the reason why samples with teas that have high tannin content have a low con-
centration of [Fe(SCN),]* The same inhibition can be seen in the process of iron ab-
sorption in the body.

To find the concentration of iron that formed complexes with tannins, concen-
tration of [Fe(SCN),]* in "tea + spinach" sample is subtracted from "only spinach”
sample. Again calculations of "black tea + spinach" sample are done as an example:

(8.388 x 105)—(4.516 x 10-6)=7.936x10"°

Table 4.4 Concentration r;_f'!-'r" that formed complexes with tannins per samples

Concentration of Fe** that formed complexes with tannins
Sample

(mol dm™)

Black tea + spinach 7.936 x10°

Qolong tea + spinach 6.761 *10~
Green tea + spinach 5.601 <10~
White tea + spinach 3.426 %107
Sage tea + spinach 2.330 %107
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3.2.4. Iron Absorption Inhibition Rates of Tea Types

To calculate the iron absorption inhibition rates for each tea the following equation is
used:

Concentration of Fe3* that formed complexes with tannins

x 100
[Fe(SCN);]*~ concentration of "only spinach” sample

Graph 4.3 fron Absorption Inhibition Rate for Each Tea Type

Sage tea — 27,80
white tea - | <0
2 Greentes N -7
Oolongtea | <o
Blackte | ©-

1] 10 20 a0 40 50 60 70 80 20 100

T'ypes

Tea

Iron Absorption Inhibition Rates (%)

From Graph 4.3 it can be seen that every tea has obstructive effects on iron avail-
ability ranging from 27.8 to 94.6%. Black tea contains the most tannin and the sage
tea contains the least. This is also consistent with their color, black tea having the
darkest and sage the lightest color. When iron extractions contact with tannins they
form complexes which reduces the availability of iron.

4, Evaluation

According to the US Department of Agriculture 100g of raw spinach contains 2.7
mg of iron. (spinach, no page) In this experiment, 10 g of raw spinach (which corre-
sponds to 0.9 g of dried spinach) is used.

2.7%x107%g of iron X X »
- = : = = - X =27 x10™%g
100 g of raw spinach 10 g of raw spinach 0.9 g of dried spinach

There are 2.7x10* g of iron in 0.9 g dried spinach. The molecular mass of Fe is
55.847 which would mean 2.7x10* g is equal to 4.835 x 10 moles of iron.

At the end "only spinach" sample has a volume of 55 mL and it also contains
4.835x10° moles of iron. To calculate the molarity of the solution:

_mo g _; _mole 4.835x107° moles
¢ Sypmerdm =T 0.055 L

=8.790 x 10~ 5mol dm™3

As a result, the concentration of "only spinach" sample should be 8.790x10-° mol
dm? if uncertainty and random errors are ignored. In the investigation, the found
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concentration is 8.388x10° which is very close to
the real value. One of the reasons for the difference
might be the deficiency of transferring the ash from
the crucible into the beaker. How hard it is tried to
scrape the surface of the crucible, some amount of
ash could be obtained as shown in Figure 4.4.

An investigation that studies the effect of drinks
that contains polyphenol on Fe absorption, states that
black tea inhibits the iron absorption in the body by 79
to 94%. (Hurrel, et. al. 289) This supports my result in
¥ | Graph 4.3. However, my result is at the upper border of
the range the research provides. For this reason, reli-
ability of these data are presents but not strong.

Figure 4.4: Spimach Ash tn the cricuble

One of the strengths of this investigation is it is done in a laboratory environment,
unlike other researches which depend on the diet of living beings. Because, when
you work with living beings, there are countless factors and random errors that may
affect the result of the investigation. However, this can also be seen as a source of
weakness. This research focuses on the health disadvantages of consuming tea and
iron-containing meals together but it ignores the so-called random errors which are
the result of the nature of living being's body. Additionally, in lab environment we
cannot create the same environment of stomach or small intestine where the con-
ditions and results may change. This can be considered as a limitation of the result
obtained.

Another weakness of this investigation is that pH as a variable that is not con-
trolled. This was due to two factors: First one is that the pH of the tea is one of its
characteristic so controlling it would contradict the independent variable which is
the type thus properties of teas. The second one is about the methodology. Iron is
soluble in acids so the iron extract solutions from spinach samples will always be
acidic which is not a choice but a necessity. So in the end, in addition to not being
able to control an important variable, observing pH natures of different tea types
and their effect on the iron absorption are not studied.

5. Conclusion

In this investigation complexes of tannins and Fe3* ions are studied regarding their
presence in daily consumed foods.1 g of black tea can reduce iron availability up to
94% of iron extracted from 10 g raw spinach which is very high. It is clear that there
is a direct relation between tannin presence in the environment and the reduction
on iron availability. Additionally, the trend of tea on iron absorption inhibition rate
is consistent with the intensity of the tea colors which was one of the hypothesis
found to be correct.
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However, it is important to realize that the experiments are done in laboratory
environment which has very different conditions than the parts of human body such
digestive organs. To conclude and provide a clear answer to the research question, it
can be said that all of the tea types studied in this investigation showed direct effect
on deficiency on iron availability due to formation of tannin-iron complexes.
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Chemistry Extended Essay - Word Count: 3852

Omer Saygili

A Comparison on The Effect of Nature of
Ligands on Crystal/Ligand Field Splitting
Energy in Octahedral Cobalt (lil) Complexes

Using Tanabe-Sugano Diagrams

Research Question: How do the nature of different ligands affect
the Crystal/Ligand Field Splitting Energy in octahedral Cobalt (lll)
complexes with respect to Tanabe-Sugano Diagrams?

Introduction

Spectrochemical series is an essential topic of inorganic chemistry. It establishes
connection between the quantum mechanical changes and the qualitative con-
cepts of chemical bonding in transition metal complexes. At the same time, it val-
idates Crystal and Ligand Field Theory by providing a rational experimental base.
Concepts of bonding, interactions of orbitals and electrons, and other changes ac-
cording to the bonding can be puzzling as they are mostly abstract. Therefore, it is
hard to understand without concrete evidences. The spectrochemical series is giv-
en in the data booklet for its usability for metal-ligand interactions. However, the
formation or the justification of the series is not taught. So, | am hoping that the
verification of the spectrochemical series and a comparison on effect of nature of
ligands by experimental generation would result in profound knowledge of these
concepts. For the comparison of nature of ligands both visual -colour of complex-
es- and spectroscopical -magnitude of the orbital splitting- methods will be used.
As the complexes give highly coloured solutions, a spectrochemical series can be
generated by visual examination for qualitative data. However, for the comparison
between the effect of different nature of ligands on splitting energy, spectroscop-
ical data will be used.

Coloured Complexes of Transition Metals

Transition metals have properties which are unique and, therefore, can only be
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observed for these elements because of their 750 400
partially filled d-orbitals.! One of the most well-
known properties of transition metals is their co- 630
loured complexes. It is known that many paints
are made up of transition metals such as Prussian
blue.? This coloured appearance arises from the

red | violet

electronic transitions between the orbital groups, 590 yellow

where the spacings correspond to the specific

wavelengths in visible light. Absorption of a spe- 560

cific wavelength results in a coloured complex

which transmits the complementary colour of the  Figure 1. Colour wheel and the corresponding

wavelengths in nm

absorbed light.? (Figure 1)

The interactions between the ligands and the transition metals have been tried to
explain with different theories. Each and every one of them has their own assump-
tions and limitations. Therefore, accepting one of them as the only truth would limit
the understanding. Hence, | decided to use each of them where they are appropriate
so that they would cancel each other's incapability.

The understanding and explanations of properties of transition metals are mostly
gathered by the Crystal Field Theory. This theory helps us to understand most of the
properties of transition metals. However, its assumptions and limitations make this
theory impractical to explain the trends in spectrochemical series. Therefore, it will
only be used to have a better grasp in understanding the complexes.

Crystal Field Theory

Crystal Field Theory regards both ligands and metal

chemically bound molecules or ions which are called
ligands forms what is known as coordination complex-
es. These complexes vary in geometries. In octahedral
complexes, which will be used in this essay, six ligands iz 2 ocubedsal armangement for compleses
bind to a metal ion in an octahedral arrangement. And St

the following information will only be applicable to oc-

tahedral arrangement (Figure 2)

as infinitesimally small point charges.* Thus it assumes I n
that the only interaction between the metalion and the ‘
ligands is electrostatic or ionic. And this interaction be- L+, M wL
tween the central metal atom or ions and surrounding L/ ‘ Ny L

I

In free metal atoms and ions, the energies of the 5 d-orbitals are degenerate. How-

" Catherine E. Housecroft, Inorganic Chemistry. Pearson, 2018, p. 643

2 John M. Waldie, Surface Coatings: Vol 1-Raw Materials and Their Usage, Oil and Colour Chemist' Association,
2013, p. 289.

3 Catrin Brown, and Mike Ford. Higher Level Chemistry: for the IB Diploma. Pearson, 2014. p. 131

4 ames E. Huheey. Inorganic Chemistry: Principles of Structure and Reactivity. Harper, 1978. p. 394
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ever, in the presence of ligands, this degeneracy is removed.® This is known as split-
ting, and it divides orbitals into two groups. dz? and dx3-y? orbitals are represented
ase, whereas dxy, d  and dyz orbitals are represented as t, (Figure 3) Splitting is
caused by the electron clouds around each ligand stabilizing the d-orbitals of central
metal. Therefore, the electrostatic repulsions of incoming ligands affect d-orbitals
differently. In an octahedral environment the energy difference between the orbital
groups is derived from the symmetry properties of the d orbitals. The orbitals lying
along the axes - d ?, and dxz-y2 - will be repelled vigorously, as aligning directly with
the axes of the point charges causes a destabilization of the orbitals, than the orbit-
als with lobes directed along the axes - dxy, d_and dyZ -.5Thus, eg group has a higher
energy level than the t,, group.

@ e % ® 9 °
Y o .. e ° s o °
o i ® o " 0 ° "9 o ®
é ° é 'y ®
dy d,: dy d, d,e

Xt =yt

€y Izq
Figure 3. Splined d-orbitals. Martin Stuart Silberberg, Principles of General Chemisiry, MeGraw-Hill Higher Education, 2007, p. 327

Crystal/Ligand Field Splitting Parameter

The difference in energy between the upper and lower energy level is designated as
Ao in octahedral electronic environment and called as Crystal/Ligand Field Splitting
Parameter.” (Figure 4) It can be measured spectroscopically. There are several factors
that affect the magnitude of the Ao, such as: charge and size of the metal, complex
geometry, and nature of ligand. In this essay, | will be examining the effect of nature
of ligand on the Ao and compare their bonding to evaluate the difference between
them. In most of the published papers and lab manuals Ao has been equated to the
energy of the longest wavelength.® Even though it is an appropriate way to generate
a spectrochemical series, it cannot be generalized for all complexes. When | looked
it up in inorganic chemistry textbooks, | have found out that it can only be equated
in the simple systems as d1.° In such systems; an electron in a lower energy level-tzg-
absorbs a photon with energy EA = hv which is equivalent to Ao and is promoted
to the higher level (eg). However, in multielectron systems, according to Housecroft
"an electron does not simply move between orbitals, but rather, the system moves
between energy states."™® Therefore, for more complex systems -d? to d°- the inter-
actions between the electrons cannot be neglected.

® Housecroft, p. 668.

¢).D Lee. Concise Inorganic Chemistry. Chapman and Hall, 1999. p. 205.

"Huheey, p. 396.

82vi Szafran, et al. Microscale Inorganic Chemistry: a Comprehensive Laboratory Experience. |. Wiley, 1991. p. 238.
°Huheey, p. 442.

' Housecroft, p. 670
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Orbital A d2 da 2
energy 32 %
A = 10Dg
e
d d. d
Fignre 4. Crystal/Ligand Field Splitting Energy and d-orbitals for Octahedral Complexes. Housecroft, p. 669

Field of Ligands

Spectrochemical series is assembled by ranking variety of ligands and their split-
ting ability of d-orbitals, which ranges from the weak field ligands to strong field
strength ligands. Strong field and weak field ligands show some trends in the filling
of orbitals. In transition metal complexes electrons fill the orbitals one at a time
as Hund suggests, however they fill in accordance to size of the splitting of the t,
and eg orbitals and the magnitude of pairing energy." Pairing energy is the energy
required for accommodating a second electron as a spin pair to the first one in an or-
bital, against the electrostatic repulsion.” If the split is smaller than pairing energy,
electrons fills all of the orbitals one at a time rather than directly pairing. This results
in a maximum number of unpaired electrons, thus, called as high-spin. Similarly, if
the split is bigger than pairing energy due to large t,-e, split caused by a strong field
ligand, electrons will pair in the t, orbital before filling the higher-energy eg orbitals.
This give rises to minimum number of unpaired electrons, thus, called as low-spin.
Therefore, stronger field ligands result in low-spin complexes as the number of un-
paired electrons is maximized. And, weak field ligands result in high-spin complexes
as it can be seen in the figure.

+ + + - 4 4
High Spin Low Spin

Figure 5. Naming According to the Filling of Electrons

As strong field ligands cause a greater splitting than weak field ligands, the low
spin complexes absorb shorter wavelengths which results in absorption spectrum
that has peaks closer to the UV part of the spectrum. On the other hand, as weak
field ligands result in a smaller splitting energy, the high spin complexes absorb lon-
ger wavelengths. This causes absorption spectrum to have peaks that are located
more to the right of the spectra as it can be seen in the figure.

"Huheey, p. 397
2Housecroft, p. 735
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Figure 6. Cobalt Complexes with Different Ligands.
Michael S. Hambourger, Surface Immobilization of Co-
balt-Diglyoxime Complexes: The Effects of Interfacial
Chemistry on Electrocatalytic Activity in Aqueous Me-
dia, Appalachian State University, 2014

Tanabe-Sugano Diagrams (TS)

Addition to the stated reasons above, as spin allowed orbital changes give rise to
electron-electron repulsion, absorption spectrum of Co (lIl) complexes has two peaks
in the UV-visible region which corresponds two eg¢ t t2; transitions. Therefore, a
method that does not neglect repulsion should be used. While | was looking for a com-
prehensive method to have more accurate results, | have come up with both Orgel and
Tanabe-Sugano Diagrams. As Tanabe-Sugano diagrams involves the electronic inter-
actions between the d-electrons, and both of the weak and strong fields, usage of it
results in more comprehensive and reliable results than Orgel diagrams.” Therefore, it
must be used for more accurate results.

On the other hand, there are some assumptions needed to be made in TS diagram to
have precise results. There are three parameters, A, B, and C. A is constant, hence not
necessary in the calculation. B -which represents the inter-electron repulsion- which
also known as Racah parameter is used to determine the energy differences between
the states of same multiplicity. However, to represent the energy levels with accuracy,
an assumption must be made about the relative values of C and B. The ratio C/B in the
d® diagram is 4.8.

Limitations of CFT

According to CFT, more highly charged and smaller, due to the decreasing bond
length, ligands should result in a larger Ao. Even though it can be applied in compar-
ison between the iodide and bromide, the trend in the spectrochemical cannot be
generalized like this. Moreover, if point charges were accepted as the reason of the
splitting of the d orbitals, then anionic ligands would be expected to result in largest
splitting energy, although it is not. Furthermore, CFT assumes that there is a single
wavelength which can be absorbed, and neglects the other possible transitions. Nev-

BHuheey, p. 444
" Tanabe, Y.; Sugano, S. J. Phys. Soc. Jpn. 1954, 9, p. 753.
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ertheless, multi-electron interactions results in smaller differences between split
leves, which can give rise to several possible transitions in a single complex. When |
checked for the validity of this assumption, | have found out that several experimen-
tal and semitheoretical arguments against the assumption of only ionic bonding and
the solely result of electrostatic effects.

Nephelauxetic effect is the indirect evidence of shared electrons. It is found that
the electron-electron repulsion in complexes is less than that in the free ion.” When
| thought over it | came up with the idea that the increase in distance between the
electrons due to the formation of larger molecular orbitals from the combination
of metal and ligand orbitals can be the cause of the observed decrease in electronic
repulsion. This idea led me to investigate the bonding of complexes on their effect
of splitting and whether a correlation exists or not. Stronger field ligands that are
capable of delocalizing metal electrons most effectively give rise largest values of
the nephelauxetic parameter.

Valence Bond Theory(VB) and Its Limitations

In IB Chemistry lessons we learn that the interaction between the metal atom or
ion and ligand is a coordinate covalent bond. This is suggested by the Valence Bond
Theory, and it states that formation of a complex involves reaction between Lewis
bases -ligands-and a Lewis acid -metal or metal ion- with a formation of coordinate
covalent bonds between them.” This theory utilizes hybridization of metal valence
orbitals to account for the observed structures. However, the assumption of electron
donation from ligands to metal ions causes a formal negative charge on the metal.

When it is considered from the formal charge aspect, the metal had to have a
highly negative charge. However, with the explanation of Pauling that is known as
electroneutrality principle, we know that complexes would be the most stable when
the ligands have the electronegativity satisfies the metals net electrical charge to be
zero. Therefore, the electroneutrality principle is the tendency for low or zero elec-
trical charges.”

There are several ways to decrease the formal charge. And, this is explained mostly
by the Ligand Field Theory, which is like the combination of Molecular Orbital Theory
and CFT. The ligands are broken up into three major categories;®

o-donor Ligands: All ligands are sigma donors. The lone pair of the ligand maximiz-
es its overlap with the metal's orbital by pointing directly at it.

L)—M

Figure 7. o-donor Ligand Binding with Metal

m-donor Ligands: Some ligands have extra lone pairs other than the one that forms
the sigma-donor interaction. These additional lone pair electrons interact with the
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metal's d-orbital in a side-on fashion. They are usually not drawn as double bonds
because the interaction is usually very weak.

U _Qo
Ej@%”b

Fignre 8. m-donor Ligand Binding with Metal

T-acceptor Ligands: It is the capacity of ligand to accept electron density from
metal and known as back donation. This includes donation of electron density from
a filled metal d orbitals to an empty orbital on the ligand.

Figure 9. m-acceptor Ligand Binding with Metal

| will be using the VB and CFT to understand the fundamentals of the transition
metal complexes. Then, LFT will be used to examine the types of bonding between
the ligands and the metal, and try to find a correlation between the bonding type
and the gathered spectroscopic data. In the gathering of spectroscopic data, UV-vis-
ible spectrum and Tanabe-Sugano Diagram will be used.

Hypothesis

It has been known that the ligands are sequenced according to their splitting abil-
ity and this sequence is known as spectrochemical series.

weak field ligands
I" <Br- <§~ < (1" <NOj < F~ < OH™ < EtOH < oxalate < H;0
< EDTA < (NHj; and pyridine) < ethylenediamine < dipyridyl
< o-phenanthroline < NO; < CN™ < CO
' strong field ligands

Figure 10. Spectrochemical Series. Catherine E. Housecroft, An Introduction to Organic,
Inorganic and Physical Chemistry, 3rd Edition, Pearson, 2006, p.778

As the solution has the complementary colour of the absorbed wavelength, the
trend in colours from yellowish to green is hypothesized to be as follows: NO2" < en
<H0<C0,><CO~

Most of the papers have stated that interaction of other electrons in the d-shell
can be neglected. However, this method can only be applied to d' metals, and the
other metals, d?-d’, the interaction of other molecules should be considered. There-
fore, the longest wavelength cannot be equated to Ao. However, as it is a direct func-
tion of Ao, a valid spectrochemical series can be generated by using it. It is hypoth-
esized that as there are electron interactions in d° systems, although the longest
wavelength can be used to create a spectrochemical series, using Tanabe-Sugano
Diagrams will give more accurate results and | expect to see a significant difference
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between the results of them.

As it can be derived from the nephelauxetic effect, it is hypothesized that bonding
type is an important factor on the change of orbital splitting value regarding to the

effect of different nature of ligands.

°
Variables
Table 1. Table of Independent-Dependent Variables, Controls and Why They Are Chosen
Variables Why chosen?
. To investigate the effect of different ligands on the
Independent Ligand Type .
splitting parameter
. To observe the magnitude spectroscopically and
Splitting Energy . .
generate a spectrochemical series
Dependent
To investigate qualitatively and generate a
Colour of the Complex ] .
spectrochemical series
To ensure that only variable that causes a change in
Molecular Geometry o . )
splitting energy is the nature of ligand
o To ensure that only variable that causes a change in
Transition Metal o ) )
splitting energy is the nature of ligand
Oxidation State of the | To ensure that only variable that causes a change in
Control

Transition Metal

splitting energy is the nature of ligand

Temperature

Temperature causes changes in the absorption values.

Therefore, it must be controlled

Concentration

Concentration can cause distortion. Hence, it must be

controlled
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Method Development

Cobalt (Ill) has been chosen as all the synthesized complexes adopt an octahedral ar-
rangement. Moreover, all complexes include only one ligand type, which enables the for-
mation of precise results. While | was developing a method to approve or disclaim the
proposed hypothesis and in order to answer the research question, | have faced some prob-
lems. | was not able to synthesize all of the complexes in the spectrochemical series. Rath-
er, | chose only some of the ligands so that | would be able to see the effect of them. | have
determined to use C,0,> and H20 to observe the change in Ao with sequential ligands. In
order to see the difference between remote ligands | choose NO2-. Ethylenediamine (en)
is chosen to see whether the values increase proportionally or not as it is in the middle
of these ligands. Lastly, CO,” has been chosen as spectrochemical series do not include it
which allows me to determine its place and see the distinction between ligands that are
listed and not . For all complexes extract from "Chemistry Educator" has been used.”

When | first tried an absorption spectra of the complex, | realized that after a certain
concentration, the spectrum can be distorted. | remembered that while | was looking for
synthesis procedures, most of the papers synthesized in different concentrations. There-
fore, | needed a limit to have more accurate results. | have found out that it is expressed
by Beer-Lambert Law which indicates A=gcl.?° Therefore all the absorbances should be be-
tween 0.2-1.5 values.

Method
Tabie 2. Table of the Preperation Steps of Complexes, the Uncertainities and the Complex Geometries
- Total . -
Complex Procedure [_.“a:::inh_ Complex Geometry
Dissolve in 10 mL -
of distilled water LN
Weigh 0.012 g of Co(NOs)* | to produce an \ T ]
. 6H:0 (042 1 ximately -2 0~
[Co(H-0)F 0 (0.42 mmol) PR3 b slock 0.10% . ;‘cof; "
< - o=
solution. 7 [
Moo M
0.001% 0.10% R
Heat for 15
Dissolve in 100 | Add 10 mL of | min to 3010 .
Weigh 1.550 g of mlL of the stock 3% H:0: to 40°C with X Jd F
[Cofoxp]* | K:C:0:H:0 (8.4 mmol) [CofH:0)) oxidize the | stiming until a 0.20% "
’ solution metal change in -
colour occurs, i
o
0.001% 0.10% 0.10%
Dissolve ina Prepare a . Combine the two 35'
. - ~ . - . 2 [0 10mL H0 N . a==C
Weigh 0.599 g Co{NOu):» | solution of 10 mL | solution of 4.52 and 100 ul. 30 solution. Wait ou | b
A 6H:0 (2.1 mmol) of water and 100 | g NaHCOs P until bubbling 0 mg” e af
[ColCO)s) Vo Ha0: 1 80% osc, Ca
ul 30% H:0: (53.8 mmol) o stops. o,
o.d
W
0.001% 0.1% +0.8% 0.001% | 0.1%+0.8% L o
As cobalt (111 r 7
. ; N H, M
Add 4 mL of [Co(COM]"a Addition should ion can be W gt
e . dbe slow enough reduced, \ !
few milliliters at a time to 16 o privent hydrochloric H-a, | A%~y
Co(H:0)]* O ¢ 0.209 o
[CofH:0] ml. of 4 M HNO bubbling acid must be ° Ha o"l No-H
avoided. ] Lo, i
W T
0.1%+0.1% ~ =

” Adam R. Riordan, Spectrochemical Series of Cobalt(lll). An Experiment for High School through College, Chem.
Educator 2005, 10, 115-119.
20 Housecroft, p.105.
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Dissolve 3.070 g

Combine the

Dilute to 50

Dissolve 0.381 g Co(NO; ).+ & two solutions Dilute | ml of the MOy
6H-0(1.31 mmol) in 3 ml NaNQ: !'“':' and add 1.5 mL m.l" and S]_‘ch solution to 50 ml oM., | N,
ol NO- L] . mmol) in 5 mL of - vigorously for . 30 o'
[ColNO:k] of water glacial acetic with water. 1.30% Co
. waler. acid 2o 3 min : on" | “Sno,
NOy
0.001% 0.10% 0.10%% 0.50% 0.10%+0.50
Combine the Filter and oot sz
mixture with 205 | Pliesthefinak | Lo, Ly, | Disiolveia very
Slowly add 6.81 mL + Co(NOs)oe 6H,0 | 11 Steam bath hanol. Th small sample
ethylenediamine to 4.1 mL bl "?t]' I11|\I|’E-!IJ m‘d until a distinct | ::rrvﬂ r o {approximately y :
[Colen):]" of 6 M HCI etpEaA layer forms on e 0.02g) in 10 mL 1.85% i
dissolve with 20 the top. crystals in S Ciirabis T~
ml H.0 : oven o -
0.1%+0,1%+0.65%+0.8% 0.10% 0.10%

Geometry of complexes are drawn by using ChemSpider. Absorption spectrum of
all complexes obtained using Vernier UV-Vis spectrophotometer. Distilled water is
used for the blank cuvette. The spectrum of each complex has been gathered from
the average of three trials to improve accuracy. The temperature of the laboratory
was kept between 22-24°C, using Adwa AD12 pH/Temperature pocket tester. The un-

certanities are not expected to result in significant errors.

Precautions
Table 3. Table of Precautions and Safety Considerations
Precautions
Goggles and gloves should be worn during the experiment.
Ethylenediamine Inhalation, swallowing or absorption through skin can be

harmful. The odour is strong and should be handled in the hood.

Cobalt (11) nitrate

Contact should be avoided. Treatment should be done by
washing with water and soap. Co(NO3)2+ 6H:20 is an oxidizer,
therefore strong reducing agents should be avoided for contact.

Hydrogen Peroxide

It is an oxidizer, thus can give rise to burns on skin. Should
avoid direct contact. If not, the affected area must be washed
immediately.

Glacial Acetic Acid
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Inhalation ought to be avoided because of strong odour. As it is
corrosive, contact with skin could result in burns, therefore
should be handled in hood. It should be washed off immediately
in contact directly to the skin.




They both can result in skin burns as they are strong acids. In
. ) _ . the case of direct contact, it should be washed with cool water
Hydrochloric Acid & Nitric Acid ! ‘

Contact with organic reagents and nitric acid may give rise to
exothermic reactions.

Results
Qualitative Data

\_/ \_/ \/

e’ o’
[Co(NO)J*  [Co(en), " [Co(H,0),]"

[Co(ox),J**  [Co(CO,),]*

Fignre 11. Complex Solutions and Their Colours
As the complex solutions give the complementary colour of the absorbed wavelength,
a spectrochemical series from the observed colour can be generated as: CO,> <C,0,* <H,O
<en <NO?. From avisual inspection a valid spectrochemical series is generated. However,
for more complexes it would be harder to sort according to their colour as the distinction
between the colours would be much less and it would result in more subjective examina-
tion. For more scientific and reliable sources, quantitative data is needed.

Processed Data

o
I

o
o
1 " "
-
amsasea-aa—w

T v v v T T
400 500

700
Wavelength (nm)

Figure 12. Absorption spectrum of [Co(ox):]+
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Figure 13. Absorption spectrum of [Co(COz)3]*
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Figure 14. Absorption spectrum of [Co(H20)e]™
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Figure 15. Absorption spectrum of [Co(NO2)s]*
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Figure 16. Absorption spectrum of [Co(en)s]**
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Data Analysis & Evaluation

First of all | will be analysing the graphs, then | will do the calculations for both
longest wavelength and TS diagram.As mentioned earlier, the peaks are observed in
every complex's spectrum which correspond to the two eg ¢ t t2g transitions. These
two absorption bands of regular octahedral Co (lll) complexes represent transitions
to the upper states, 'T1g and 'T2g. Promoting a single electron will require less energy
than any of the multi-electron excitations, or the spin-flips.?’ Therefore, such a tran-
sition will be more allowed and hence more intense than any transition involving
states of differing spin multiplicity. As the slope of 'T2g changes more rapidly than
that of 'T1g, the two observed peaks are further apart in energy at lower values of
Ao. It can also be seen from the ratio between the longest and shortest wavelength
(Table 7) The ratio decreases as the field of ligand increases. It is possible for other
spin-forbidden transitions to take place. However, their molar absorptivies are neg-
ligible as they there is low probability for them to occur. From the "en" diagram,
a shoulder can be seen between 380-420nm. It is assigned respectively to the spin
forbidden reactions.

CoA B, complexes, which can exist in both cis and trans configurations, show some
certain spectral features that are diagnostic of the cis or trans configuration.?? As the
trans complexes give more and smaller peaks in the UV-visible spectra, it can be con-
firmed that my complex is mostly composed of the cis- configurations. Also the trans
formsin my solutions caused a small distortion before the longest wavelength between
520-580 nm. It can also be verified with the asymmetry in the lowest wavelength peak.
It is caused by slight splitting of the 'T1g., which occurs in cis configurations.

‘Tag
) [ ]
- T |
1 _::' 4 :::-;I_
i Alg
trans-{CoX,Y,] [CoXg] cis{CoX,Y,)
(a) (b) (©)

Figure 17. Orbital Levels for Cis-Trans and Regular Octahedral Complexes. Cotton, p.285

2 Housecroft, p.691
2 Cotton, F. Albert. Advanced Inorganic Chemistry. Wiley, 2008. p. 824
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Even though the absorption values of the complexes are alike, CO,> has an inter-
esting difference between the values of the lowest and the highest wavelength. The
resonance structure of CO,*, which can be seen in the figure, might have caused the
big difference between the transition bands.

2- 2— . 2-

Figure 18. Resonance Structures of COs*, Resonance: Drawing Resonance Structures Accessed 25 Feb

2020https://www.chem.ucla.edu/~harding/tutorials/resonance/draw_res_str.html

The values of the longest wavelength can be interpreted from the graphs as:

Tahle 4. The Longest Wavelength Values Corresponding to the Absorption Peaks of Complexes

Complex . e (MM)(£2)
[Co(ox),]* 615
[Co(COy);T 626
[Co(H,0)" 604
[Co(NO)J™ 405
[Colen);] 463

The colour of the complex is mostly determined by the longest wavelength. There
are many possible transitions, however, the space between the two orbital groups is as
small as the energy of the longest wavelength, hence it is located in the visible spec-
trum. That is why the longest wavelength is mostly equated to the splitting energy.

However, electron-electron repulsions cause differences in the value. Hence, | will be
calculating the energy by converting the longest wavelength into wavenumbers using
the following relationship and the table above. Then, compare the results with the
ones that | will gather from TS diagram.

Ao =E= hc/A

The magnitude of the splitting energy will be determined from the longest wave-
length by using this formula in the next page.
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For [Co(o0x)3]*~

Ao=he/ (615 x 107

=(6.626x10* Js x 3.0x10% m/s)/ (615 x 10° m)
=3,23x10"" J for one molecule

=3,23x10" x 6.02x10%

= 194578 J/mole

For [Co(CO3)3]*

Ao=hc /(626 x 107°)

=(6.626x103* Js x 3,0x108 m/s)/ (626 x 107 m)
=3,18x107" J for one molecule

=3,18x10"? x 6.02x10%

= 191159 J/mole

For [Co(H20)6]**

Ao=he / (604 x 107)

=(6.626x107* Js x 3,0x108 m/s)/ (604 x 107 m)
=3.29x10"" J for one molecule

=3.29x10" x 6.02x10%

=198122 J/mole

For [Co(NO2)s]*

Ao=he / (405 x 10?)

=(6.626x107* Js x 3,0x108 m/s)/ (405 x 10°m)
=491x10" J for one molecule

=4,91x10"" x 6.02x10%

=295471 J/mole

For [Co(en)s]**

Ao=hc /(463 x 107)

=(6.626x10* Js x 3,0x108 m/s)/ (463 x 10°m)
=429x107" J for one molecule

=4.29x10"" x 6.02x10%

= 258457 J/mole
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The splitting energy for one mole of the complexes would be as followed in the
table:

Table 5. Splhitting Energy of Complexes Derived From the Longest Wavelength

Complex Ao (£ 432) (J/mole)
[Co(ox)3]* 194578
[Co(COs)3]* 191159
[Co(H20)6]*" 198122
[Co(NO2)]? 295471

[Co(en)s]*" 258457

The TS diagram is prepared by the University of West Indies, and | have improved
it according to my complexes (Figure 18)* Then the wavelengths are converted into
wavenumbers and the ratio between them is found. From the values that corre-
spond to the ratio, E/B and Ao/B are found. B is found from the E/B where E is the
lowest transition energy in cm™.% Ao can be easily calculated from the Ao/B ratio.
(The peaks before the shortest wavelength is not considered in the calculations as it
corresponds to the ligand-metal charge transfer.)

Ao/B
Figure 19. Tanabe Sugano Diagram for d° Complexes. For high spin complexes the ground state is *Tzg. 'Ag falls precipitously in energy
with increasing delta and displace *Tzgas the ground term at Ao/f= 18.9. Spin pairing occurs at this point which results in a discontinuity in
the diagram. After that certain point, low spin 'Aie remains as the ground state.

% d6 Tanabe Sugano Diagram. Accessed 25.02.2020 http://wwwchem.uwimona.edu.jm/courses/Tanabe-Suga-
no/TSdécammag.xlsm.
2 Huheey, p. 444
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[Co(ox)3]* will be used as an example for the interpretation of the TS diagram. The
peaks at 615 nm and 434 nm correspond to the 'T1g < 'A1g which is lower in energy
and 'T2g < 'A1g that is higher in energy transitions. The wavelengths are converted
into wavenumbers and the ratio is calculated.

Wavenumber (cm-1) = 107/A (nm)

23041 ¢m !
16260 cm !

=1.42

This ratio corresponds to the unitless Ao/B value of 34.59, and E/B axis to a value
of 30.98. As E = 16260 cm™, Racah parameter can easily be calculated.

16260 cm !

= 30.98
B

B =524.9 cm™

By using the higher transition energy Ao can be solved as,

A

(8]

— = 34.59
B

Ao =18154.7 cm™!

When converted to nm, it becomes 551 nm.
Ao=hc/ (551x107)

= (6,626x1034)s x 3.0x108m/s)/ (551 x 10 m)
= 3.61x10™ ) for one molecule

= 3.61x10™ x 6.02x10% for one mole
=217178.9 J/mole

Table 6. Data Gathered from Tanabe Sugano Diagram

Complex Amax; Amax? Amaxi/imax2 | Ao/B | E/B | B(em™) | Ao (em | Ao (£403)
(nm/em™) | (nm/cm™) 1) (J/mole)

[Colox):]* 434/23041 | 615/16260 1.42 34.59 | 3098 5249 18154.7 2171789
[Co(COss1™ | 425/23529 | 626/15974 1.47 30.00 | 27.19 587.5 17624.9 211050.4
[Co(H:0)e]"" | 392/25510 | 604/16393 1.54 26,11 | 23.42 700.0 182759 218767.0
[Ca(NO2)sl* | 321/31153 | 405/24691 1.26 66,11 | 62.45 3954 26138.1 3124427
[Colen)s]™ 335/29851 | 463/21598 1.38 38.89 | 3587 6021 234164 2802472
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As the uncertainty values are not significant enough to cause any errors, all the
splitting energies gathered from TS diagram is in an agreement with reported val-
ues of Jargensen.? Even though all the results conform to the hypothesis, there are
some limitations that may cause differences in the results. It has been found that the
longer the compound sat, the greater the magnitude of the d-orbital splitting from
a number of studies.?® Complexes should not be held for a long time and should be
put in spectrophotometer directly. The results might be more reliable if deionized
water is used. However, using distilled water did not cause any remarkable error. The
precision of TS method is limited to the student's ability to extract accurate values
from the TS diagrams. Hence, the results may affected according to the researcher,
however, the errors should not be major.

Conclusion

It has been observed that all the methods are appropriate to generate a spectro-
chemical series. However, as the number of ligands increases, the interpretation be-
comes more subjective and the results become less reliable. Therefore, spectroscopic
data is needed. Nevertheless, the electron-electron repulsion in Co (Ill) complexes
cannot be neglected. Therefore, the energies from both the longest wavelength and
TS diagram has been compared.

Table 7. Comparison Between the Sphitting Energy Caleulated from the Longest Wavelength and the Splitimg Energy Caleulated Using
Tanabe Sugano Diagram
Complex Ao (£ 432) Ao (£403) A(Ao) Percentage
(J/mole) (J/mole) (J/mole) difference
(%o)

[Co(ox):)* 194578 217179 22601£92 10.4=0.6
[Co(CO:):]* 191159 211050 19891+83 9.4+0.6
[Co(H20)]*' 198122 218767 20645+83 9.420.6
[Co(NO2)s)? 295471 312443 1697247 5.4+0.4
[Colen)s ]’ 258457 280247 21790468 7.8+0.5

As the uncertainty values are similar for both the calculation from longest wave-
length and TS diagram it is possible to say that there is a significant amount of differ-
ence between the Ao calculated with the longest wavelength and the one calculated
with TS diagram. Even though there were relatively not much of energy differences
between the magnitudes of splitting energy for CO,*, C,0,*, and H,0, the colours of
the complexes appeared to be totally different. Therefore, it is possible to say that
the simplified tables for the colour of complexes for specific wavelength that is ab-
sorbed such as in inorganic chemistry textbooks? is not totally applicable for com-

plexes that give more than one absorption peak in the visible spectrum.

% C.K. Jgrgensen. Advances in Chemical Physics, 1963, 5, p. 63
%Szafran, p. 245
Housecroft, p. 643
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Itis observed that stronger field ligands produce larger Ao. | have realized that that
are lots of variables that change with the change in ligand such as field and molec-
ular size. Therefore, it is not certain which variable has the most effect on the Ao of
the complexes. However it can be plotted that the spectrochemical series does not
rely on the charge of the ligand or its molecular mass. It can be explained with their
bonding, as | have wondered earlier, to some extent. When | compared the bonding
type and the value of the splitting energy, | have realized that a correlation exist.
When it comes to o-donor ligands the more readily a ligand can share its lone pair,
the higher its position in the spectrochemical series as it can be gathered from the
difference between C,0,> and H,O. Interestingly, when the ligand is t-donor, it caus-
es Ao to shrink compared to a o-donor interaction and they are mostly the halides.
If it is a t-acceptor ligand, it results in a very large Ao, due to its strong interaction
such as NO2-. They tend to bind very tightly to metals, sometimes irreversibly. It
causes T2g level to be lowered so that Ao increases.?®

e T €g (MLo™)

L e i ——— i
Ag
L
tag =._U‘f‘"—") Ag
_'[an
Tty (ML)

a-donor o-only x-acceptor

Fignre 20. Change in the Orbital Levels According to the Bonding Type of the Ligands. Principles of Inorganic Chemistry 11, Lecture Notes,
MIT. Accessed 25 Feb 2020 hups:ocw.mit.edu/conrses/chemistry/3-04-principles-of-inorganic-chemisirv-ii-fall- 2008 dectuee-
notes/Lectire 13 pdf

From these findings it is possible to say that m-donor ligands are located on the
left, o-donor ligands in the middle and Tt-acceptor on the right in weak to high field
spectrochemical series. Even though the figure lacks some of the ligands that | have
used, it is still a valid way to examine the effect of nature of ligands.

I'<sBr <5  <SCN < Cl' <5 <F < 0¥ < OH < H;0 < NH; < CN < CO < NO~
weak field strength (small a0} } strong field strength
(large a;)
m-acceptors

=x-donors o-only

Figure 21 Spectrochemical Series Generated According to the Bonding Type. Principles of Inorganic Chemistry 11, Lecture Notes, MIT.
Accessed 235 Feb 2020 hitips: Yoow.mit.edu/coursesichemistny/3-04-principles-of-fnorganic-chemist-ti-fall- 2008 fecrre-
novesiLecture 13.pdf

For further researches, trials can be made with more ligands to improve the de-
pendability of the proposed conclusion whether bonding type can be used to gen-
erate a spectrochemical series for all ligands. Also, the effect of the shortest wave-
length on the colour can be investigated for more comprehended results. Moreover,
the one peak seen in the UV region can be examined, whether it has an effect on the
colour. A comparison between the splitting energy gathered from the longest wave-

% Lee, p. 112
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length and the splitting energy gathered from TS diagram can be made for other
complexes such from d*to d°.
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Omer Saygili

Investigation on the Effect of Spent Coffee
Ground (SCG) on Early Growth of Spinacia
oleracea

Introduction
Coffee as a Waste

The chain of coffee production starting with the harvest and ending with the cup
that is bought by the customer generates residue in every step. Coffee exporting
countries generate residues from the coffee fruit amounting to more than half of
the fruit mass (Campos-Vega et al., 2015). It is not only about third wave coffee shops
and consumers who prefer coffee beans. The Spent Coffee Ground (SCG), obtained
after the beverage preparation, represents tonnes of residues produced worldwide
in coffee shops, or even at home. According to Mussatto's research, it is estimated
that six millions of tonnes of SCG produced per year (Mussatto et al., 2011). This
amount of coffee wastes represents a global ecotoxicological concern due to its high
composition of organic matter and bioactive components such as free phenols, caf-
feine, and tannins (polyphenols), which is known for its recognized toxicity (Cruz et
al., 2012).

SCG Ingredients and Its Valorization

| thought whether we could use this huge amount of coffee wastes and get benefit
from it. So, | wondered about the ingredients of the spent coffee ground and how it
is used worldwide. Hence, | searched for published articles. Then, | have realized that
increasing coffee consumption and therefore the increasing SCG led researchers to
find new approaches for valorization of SCG. Containing large amount of organic
compounds such as fatty acids, lignin, cellulose, hemicellulose, and other polysac-
charides; and bioactive compounds such as polyphenols, and other types of phyto-
chemicals justify its valorization (Pujol et al., 2013). In terms of elemental ingredi-
ents according to Mussatto's research, potassium is the most abundant element,
followed by phosphorus and magnesium (Mussatto et al., 2011). Also, according to
another research a significant amount of sodium element was recorded (Zuorro,
2012). On the other hand, in terms of nutrients, SCG contains a significant amount
of protein (13.6% w/w) (Pujol et al., 2013). Its carbohydrate composition is composed
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of glucose (59.2 and 62.9% of total sugars) and mannose(40.8 and 37.1%) (Pujol et
al., 2013).

First thing that came to my mind was burning. However, it could be very toxic due
to its chemical composition. Also, | have found that burning of SGC was very contro-
versial due to greenhouse gases emissions and their building up in the atmosphere
which results in increased air pollution (Santos et al., 2017). So | decided we should
use it or transform into other things. | have realized that industrial SCG was recycled
through various ways such as for production of ethanol to biogases (Zuorro, 2012).
So, | decided to look for recycling SCG at home scale, for the people that prepare
their beverages at home.

Choice of Soil Amendment

First of all, throughout history many civilizations have used organic food wastes
as a soil amendment. So, this concept is not something new. As agricultural and
food wastes are regarded as good alternatives to chemical fertilizers by allowing the
recovery of the soil structure and maintaining its fertility, SCG can be a good option
for being soil amendment. According to Brady and Weil's book soil organic amend-
ments can improve plant growth by directly affecting physical, chemical and biolog-
ical properties (Brady and Weil, 2016). With its high composition of organic matter
and bioactive compounds | wondered whether | could use SCG as soil amendment. |
thought it could also work as a natural pesticide as it contains caffeine which would
reduce the need for further chemicals and comply with the increasing demand for
organic agriculture practices. It could also work as an amendment by its physical
properties. Its rigid cellular structure can contribute to the recovery of soil structure,
aeration, and increase the soil water holding capacity. Even though there is research
that implies SCG improves the growth of plants, there was a counter-argument that
using SCG as a soil amendment worsens the growth of plants (Cruz et al., 2015 &
Hardgrove, 2016). | wondered how these studies have gathered opposite results on
the same plant and | am interested in the results that | will be gathering.

Risks of Using SCG

SCG contains acids such as chlorogenic, quinic, and caffeic acids which may reduce
the soil pH. Phytotoxicity, a toxic effect by a compound on plant growth, may occur
due to immobilization of nutrients because of the incomplete degradation and in-
corporation of organic matters in soil. The phenols of SCG may be toxic to soil micro-
organisms and plants. Bioactive compounds such as caffeine and chlorogenic acids
can be toxic to soil organisms and result in a decrease in soil capability to release N
(Cruzetal., 2012).

Choice of Spinacia oleracea

| have decided to use SCG as a soil amendment while cultivating Spinacia oleracea
L..Itis a highly cultivated green leafy vegetable, consumed all around the world for
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its nutritional value such as vitamins, essential minerals and fiber. Also, it has a low
price which makes it affordable for everyone. It has a fast growing rate which makes
it an excellent crop model for study. Its quality is usually determined by the colour
of the leaf which makes it appropriate for pigment test and has other variables such
as leaf amount and leaf size which can be used in the study to investigate its effect
(Kidmose et al., 2005).

Pigment

There are several pigments in Spinacia oleracea such as chlorophylls, carotenoids and
anthocyanin (Kidmose et al., 2005). However, the green colour of the Spinacia olera-
cea leaves is mostly due to the amount of chlorophylls. The structure of chlorophyll
contains a porphyrin ring in its structure and magnesium ion in the center. This ring
accounts for much of the molecule's ability to absorb light (Sumanta et al,. 2014).
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Figure 1. Molecular Structure of Chlorophvil a and Chiorophyll b
hepssiiwww.sigmaaldrich.com/technical-documents/ariicles/analvtic-reporter/analyvtical-standards-for-natural-pigments. el

As SCG contains magnesium in its structure | am expecting an increase in the chlo-
rophyll amount of the Spinacia oleracea that are grown in the soils that SCG is used
as an amendment. It is known that chlorophyll molecules in Spinacia oleracea absorb
wavelengths between 400-500 nm (violet-blue) and 600-700 nm (yellow red) which
give rise to green colour to the human eye (Kidmose, 2005).

Chlorophyll is a fluorescent substance, which means that it can absorb light of a
specific wavelength and give rise to a emission of a new and longer wavelength of light
(Sumanta et al., 2014). Therefore, | believe that for qualitative data a violet or blue
light can be shined and the intensity of the red colour- which indicates the amount of
chlorophyll in the sample- can be used to determine the pigment composition. How-
ever, for more accurate results and interpretation spectrophotometric analysis will be
done. The absorbances for specific wavelengths which correspond to the chlorophyll
will give the concentration of chlorophyllin the leaves and it will be used to investigate
the effect of SCG on the pigment composition of Spinacia oleracea.

Pearson correlation coefficient will be used to determine whether the increase in
chlorophyll concentration is correlated with the SCG ratio or not. It is a test statis-
tic that quantifies the statistical relationship, or association between two continuous
variables. The closer to 1or -1, the more significant correlation exists.
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Personal Engagement & Aim

| cannot end my day without a cup of coffee and | am aware of the waste that | am
producing. Therefore, | wanted to create a solution for this. Thus, decided to use them
as soil amendment and observe the effect on the plants. By doing so | will be trying to
find out whether it improves or worsens the plant growth as suggested by two differ-
ent papers. Therefore, | am aiming to have a better understanding of how SCG affects
the plant growth and whether it can be used as soil amendment. It will be interesting
to use my research's output in my daily life. It is interesting and enjoyable to look at a
daily routine from a scientific point of view. | am hoping to use the outputs in my daily
life and | hope | can use my waste to make my flowers more vivid in colour. The aim of
this experiment is to determine the efficiency of using Spent Coffee Grounds(SCG) in
varying amounts for planting Spinacia oleracea in terms of growth time, leaf number,
and pigment composition.

Research Question

How does the concentration of SCG in the soil affect the early growth of Spinacia
oleracea in terms of leaf amount, leaf size and chlorophyll concentration?

Hypothesis

The impact can be observed from the physical appearance of the plant as most of the
variables are physical properties except for the chlorophyll concentration. As stated
above, the SCG is rich in bioactive compounds and minerals. Hence, it can be hypoth-
esized that increasing the concentration of SCG in the soil will give rise to increase in
both the sizes and the amount of leaves. However, because of the risks stated above, it
can be hypothesized that after a certain concentration SCG might worsen the growth
as it would decrease the pH level, which is not favoured in the cultivation of Spinacia
oleracea. As an increase in leaf amount and size is expected, it can be hypothesized
that the growth time will get shorter, thus, will be ready to consume in a shorter time.

That being said, it is hypothesized that increasing SCGs in the soil will increase the
concentration of magnesium, thus, chlorophyll concentration as magnesium takes
place in the molecular structure of chlorophyll. Hence, it is hypothesized that higher
absorption peaks will be observed with increase in SCG concentration. Therefore, | am
expecting to see a significant correlation between the chlorophyll concentration and
SCG concentration in the soil. In addition to that, as an increase in chlorophyll amount
with increasing SCG in the soil is expected, it is hypothesized that more intense red
colour will be observed with increasing SCG concentration.

When it comes to the physical properties of soil, from the cellular structure of SCG it
can be expected to observe an increase in the soil's water holding capacity. In addition
to that, as SCG has a significant amount of caffeine, it can be hypothesized that it will
keep off the insects, which would give rise to efficiency in the harvesting.
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Null Hypothesis

The SCG concentration in the soil has no impact on the early growth of Spinacia oler-
acea in terms of leaf amount, leaf size and pigment composition.

Table 1. Table of variables, why are they needed and how they will be measured or controlled

Variables Why? How?
SCG To investigate the effect of SCG on
Independent . e . Balance
concentration different concentrations
H To see whether it is appropriate for Adwa AD-12 pH/Temp.
P plantation pocket tester
To determine whether SCG can be used to
Leaf Size optimise harvesting and it can be used as Vernier Caliper
soil amendment
To determine whether SCG can be used to
Leaf Amount | optimise harvesting and it can be used as By counting
Dependent ) :
soil amendment
Pigment To see whether it increases the chlorophyll Vernier
Composition amount in Spinacia oleracea or not Spectrophotometer
To observe whether it shortens the growth .
Growth Rate ; gy N Visual Observance
time for Spinacia oleracea or not
Red Colour | To observe the chlorophyll content in the i,
: Visual Observance
Intensity leafs
Same volume of water
L has been used to water
Water To minimize the errors so that the values T
the Spinacia oleracea
Amount can be comparable : :
using a measuring
Controlled cylinder
The temperature of the
To minimize the errors so that the values | lab has been controlled
Temperature
can be comparable to enable the
germination of the seeds
Soil T To minimize the errors so that the values | Using the same brand of
oil Type ;
can be comparable soil

Method Development

The choice of solvent plays an important role in the extraction process of pig-
ments. Therefore, | searched a number of papers and ended up with the informa-
tion that diethyl ether is the best solvent to extract pigments in Spinacia oleracea,
however, as it would damage the cuvette that | use | had to choose another solvent
(Sumanta, 2014). Ethanol and Isopropyl alcohol (IPA) are also used in other papers,
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however, which one is more suitable in the extraction of pigments for Spinacia olera-
cea is not compared. Therefore | compared both recommended methods for ethanol
and isopropyl alcohol using a Spinacia oleracea leave from a grocery store(Chart 1).

Chart 1. Comparison between the Ethanol and Isopropyl alcohol's extraction of pigments
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I have found out that IPA is a better solvent than ethanol in the extraction of pigments.
However, it caused a distortion at the peak values. Therefore, | diluted the IPA for more
accurate results. One more thing to consider was the time. | have wondered whether
time affects the absorption spectrum of Spinacia oleracea, thus | plotted a absorption
spectrum against time at 665 nm, which | have found to have a maximum value.

Chart 2. Change in absorbance value at 665 nm regarding to time
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It has been found out that time plays an important role in the absorbance val-
ues. Therefore while conducting spectrometrical analysis, | need to be quick after
extracting the sample. By doing these pre-experiment procedures | tried to improve
the methods that | have found to improve the reliability and the accuracy of my

results.
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Method
Plantation
e The SCGs have been gathered from different brands of coffees.
«  All of the spent coffee grounds have been poured into a big bucket and mixed.
« All of the coffee wastes have been left to dry so that they do not weigh more.

e 6 groups of seedling viols have been named according to the percentage of
coffeein it.

e First the needed mass of SCG and soil has been calculated using a Diheng bal-
ance +0.01 g according to the mass percentage, 10%, 25%, 50%, 75%, 100%
and a control (0%) SCG:soil respectively..

e Then, the needed amount of coffee for the first set has been weighed and
poured into a bigger plastic case.

«  After that, the needed amount of soil for the first set has been weighed and
poured into the same case.

e The SCG and soil has been mixed and poured into the appropriate viol.
e The process between 6-8 has been repeated for the other 5 groups.

e A gap that has a 1 cm of depth has been opened to put 3 seeds of Spinacia
oleracea.

e Then, all of the gaps have been closed.
« Theviols areirrigated twice a week with 15 mL of water.
e The leaf samples are gathered after two months.
Leaf Size
« The measurements are done using a vernier caliper.
e The buds are not taken into consideration as they were not measurable.

« Total of 10 leaves are used for the average at minimum (75% SCG:soil group)
and a maximum of 28 leaves are used for the average at maximum (Control

group)
Pigment Composition

e Allthe leaves are gathered using scissors, the petioles are not included.
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e 0.5gof leaves are weighed.
e Weighed leaves are transferred into mortar and extracted using pestle.
e 20 mL80% isopropyl alcohol has been added to extract pigments.

«  For qualitative data a violet light has been shined and the intensity of the red
colour is recorded for each extract.

« Asample has been taken into a cuvette and the analysis is made.
« Isopropyl alcohol is used for blank cuvette as it was the solvent.
e Allof the processes have been repeated for each set for total of three times

« Anabsorbance graph in the visible spectrum has been gathered using a Vernier
Spectrophotometer £2 nm.

«  The chlorophyll concentration will be calculated from the absorbance graph
using the following equation (Rey, 1994):

Chlorophyll a (mg/ml) =12.7 A, - 2.69 A .
Chlorophyllb (mg/ml) =229 A, - 4.68 A,
Total Chlorophyll (mg/ml) = Chlorophyll a + Chlorophyll b

A 665 stands for the absorbance value at 665 nm, whereas A 645 stands for the
absorbance value at 645 nm.

pH Calculation

After doing the spectrophotometric analysis, all the roots have been removed
which are left in the soil.

50g of soil has been weighed using balance.

100mg of distilled water has been added using a measuring cylinder.

The mixture is mixed to improve accuracy.

After waiting a minute, all the mixtures have been filtered using a filter paper.
pH meter has been calibrated by preparing buffer solutions.

All the pH level determinations have been made at the same time and under the
same conditions.

The process has been repeated for each set for a total of three times.
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Safety

There are no significant risks or harms to nature in this experiment however some
precautions are taken according to the Cleapss student safety sheets (Cleapss, 2019)

e Gloves are worn to protect from any bacteria in the soil and from the contact
with chemicals.

e Propan-2-olis a highly flammable liquid & vapour. It may cause drowsiness or
dizziness, serious eye damage. It should not be inhaled.

Results
Raw Data
Table 2. pH levels for Spinacia oleracea
SCG to Soil Ratio (%) pH £0.03
10 7.32
25 7.17
50 7.03
75 6.78
100 6.35
Control 7.58

Qualitative Data

P . p p L

\/ \/ ./ \_/ \/

Figure 1. The intensity of red colowr of the extracis under exposure of violer light

Table 3. Viswal comparison for the intensity of the red colour. The colowr intensity is scaled from + o ++++, latter having

the most miensity

SCG to Soil Ratio (%)

10 25 50 75 Control

Colour Intensity + ++ ++ 4+ +
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Quantitative Data

Table 4. Leaf mumbers of the samples

SCG to soil Ratio Leaf number
10% SCG:soil 20
25% SCG:soil 17
50% SCG:soil 13
75% SCG:soil 10

100% SCG 0
Control 28

Processed Data

Chart 3. Absorbance charts of the samples
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In order to investigate the effect of SCG on chlorophyll concentration, the chloro-
phyll concentration of each sample has been calculated using the equation given in
the methodology. Control group will be used to show the calculations as an example:

Chlorophyll a (mg/ml) = (12.7 x 0.296) - (2.69 x 0.150) = 3.352 mg/ml
Chlorophyll b (mg/ml) = (22.9 x 0.150) - (4.68 x 0.296) = 2.054 mg/ml
Total Chlorophyll (mg/ml) = Chlorophyll a + Chlorophyll b = 5.406 mg/ml

Table 5. Calenlation of the total chlovophyll concentration

Chlorophyll a Chlorophyll b cml:’;a'h .
SCG to soil Ratio (%) Ages Concentration Acss Concentration Py
(mg/ml) (mg/mi) Concentration

(mg/mil)

10 0.236 2689 0.115 1.530 4.219

25 0.293 3.320 0.148 2.045 5.365

50 0.387 4.252 0.245 3.792 8.044

75 0.532 5928 0.310 4.616 10.543

Control 0.296 3.352 0.150 2.054 5.406
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Table 6. Leaf sizes of leaves, The means are gathered using an arithmetic mean.
Leaf Size (Average)
SCG to soil Ratio (%)
Length (cm) Width (¢m)

10 1.12 =0.20 0.71 £0.20
25 1.09 £0.17 0.68 £0.17
50 1+0.13 0.64 0,13
75 0.86 £0.10 0.54 £0.10
100

Control 2.53 £0.28 1.71 £0.28

Data Analysis & Evaluation

The two obvious main differences between the samples were the amount and the
sizes of the leaves. It is observed that there was a significant change in the leaf num-
bers of the planted Spinacia oleracea samples. As it can be seen in Table 4, the control
group in which no SCG has been used as soil amendment had the highest number of
leaves. The control group had 30 leaves whereas the group with the highest concen-
tration of SCG had no leaves at all because none of the seeds were germinated. It
can be seen that even though there is an inverse proportion with the leaves number
and the SCG concentration, there is a significant decrease of leaves even when the
smallest concentration of SCG is added to the soil. From the leaf number perspec-
tive, using SCG as a soil amendment for Spinacia oleracea is not an efficient way to
increase crop yield in olericulture.

When, the leaf sizes are compared a significant decrease in the sizes of leaves is
observed. Even though the uncertainty is relatively high, it can be seen that the leaf
size and the SCG concentration in the soil is inversely proportional. As observed in
the leaf amount, a similar significant decrease in sizes can be seen even when a small
concentration of SCG is used as soil amendment. The sizes of the leaves can be in-
terpreted to estimate and make comments on the duration for the plant to grow.
As it can be seen in Table 2, the sizes of leaves that are grown in the soil with SCG
is relatively small compared to the control group which make them inconsumable.
Therefore, more time needs to pass for plants that are grown in the soil with SCG
to be ready for the harvest. Hence, it can be said that using SCG as soil amendment
lengthens the growth time for Spinacia oleracea and decreases the sizes of leaves .
From both perspectives, leaf amount and leaf size, using SCG as soil amendment,
worsens the growth of Spinacia oleracea and makes it longer . Even though it was
apparent that each of the plants were affected differently regarding the change in
the concentration of SCG in the soil, quantitative analysis should be done for more
reliable and accurate results.

When it comes to the structure of the soils, it has been found out that the rigid
structure of the SCG has increased the water holding capacity. However, this gave
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rise to formation of small black rotten particles in the soil. The soil with the highest
concentration of SCG in it had lots of these small particles and no germination can
be attributed to this. Also these rotten small particles can be attributed to the pho-
totoxicity as mentioned above. This may gave rise to the immobilization of nutrients
and caused decrease in both length and amount of leaves. In addition to that there
were no insects near the soil and the plant, whereas there were small insects near
the control group. To find out what caused seeds not to germinate and leaves to
be small compared to the control group, | have measured the pH level of all soils.
To increase the reliability of the results, pH meter has been calibrated by preparing
buffer solutions.

As it can be seen in Table 2, there is a significant decrease in the pH level regarding
increasing SCG in the soil. Therefore, it can be evaluated that increasing SCG con-
centration in the soil decreases the pH level that is needed for Spinacia oleracea to
grow. Both the decrease in leaf amount and size can be attributed to the decrease in
pH level. The suggested pH range for Spinacia oleracea is slightly basic (Kidmose et
al., 2005) and as the solubility of the minerals is related to the pH level, decrease in
the pH level regarding the increase in SCG concentration limits plant's ability to get
nutrients from the soil. The pH levels are mostly reliable as the uncertainty is in such
a low level which enables highly significant results and interpretations.

That being said when it comes to spectrochemical analysis, SCG concentration and
the chlorophyll concentration has found to be directly proportional. However, when
the relationship between SCG and chlorophyll concentration has been investigated
asin Chart 3 and Table 5, it can be seen that the chlorophyll concentration increases
after a certain SCG concentration. The chlorophyll concentration of leaves that are
grown in the soil with 10% SCG in it has less chlorophyll concentration compared
to control group. And when it comes to the soil with 25% SCG in it, it can be seen
that the leaves have the same concentration of chlorophyll with the control group.
This SCG concentration limit for the chlorophyll concentration to increase can be at-
tributed to the diffusion of the compounds. When the soil has 10% SCG and has less
mineral than the control group, the minerals such as magnesium diffuse out. When
the soil has 25% SCG concentration in it, the soil has the same concentration of
minerals and the exchange is stabilized. Therefore there is no difference in the chlo-
rophyll concentration. However when it comes to higher SCG concentration in the
soil such as 50% and 75%, the soil has more concentration of minerals and the min-
erals diffuse into the roots. Thus diffused magnesiums can be used in the porphyrin
rings which would give rise to increase in chlorophyll concentration. The uncertainty
for the spectrophotometer used is £2 nm. Therefore the chlorophyll concentration
may show differences from the real content, however, as the uncertainty is small the
result is reliable and can be interpreted to investigate the effect of SCG on pigment
composition.

To determine the significance of relationship between the SCG and the chlorophyll
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concentration Pearson coefficient is used, a highly significant relationship has been
observed, r = .94. Therefore, it can be said that the increase in SCG as soil amend-
ment increases the chlorophyll concentration in Spinacia oleracea. Even though this
shows that the leaves are much greener, only this relationship cannot be relied on to
decide the efficiency of using SCG as soil amendment as it decreases pH, leaf amount
and leaf size.

Conclusion

Most of the people are only concerned about the increase in coffee consumption,
however, this also means that there is an increase in the wastes. Even making a cof-
fee at home gives rises to spent coffee grounds. | as a coffee drinker wanted to find
an efficient and easy way to valorize it rather than expensive industrial procedures.
As it is composed of highly bioactive compounds and minerals | wondered whether it
can be used as soil amendment. Therefore, | ended up planting Spinacia oleracea into
the soils with different concentrations of SCG in them. | used Spinacia oleracea as it
was one of the greenest vegetables, and is usually chosen by its colour's intensity. As
the colour of the Spinacia oleracea is associated with chlorophyll concentration, and
SCG as a rich source of minerals such as magnesium which is found in the porphyrin
ring structure, it would be a perfect plant to cultivate. Therefore | decided to inves-
tigate the effect of different concentrations of SCG on the early growth of Spinacia
oleracea in terms of leaf amount, leaf size and chlorophyll concentration. Then, used
Pearson correlation coefficient to determine whether the SCG is correlated with
chlorophyll concentration or not.

I have found out that there is a significant decrease in both the sizes and amounts
of leaves even when the smallest concentration of SCG is used (Table 4 and 6). After
that, a proportional decrease has been observed with increasing SCG concentration.
Therefore my hypothesis about the leaf amount and size turned out to be wrong.
When | wondered why my hypothesis was wrong | found out that it might be at-
tributed to the pH level of the soils. | have found out that the pH level is inversely
proportional to the SCG concentration (Table 2).

As the suggested pH range for Spinacia oleracea cultivation is neutral to slightly
basic (Kidmose et al., 2005), using SCG as soil amendment worsens the growth of
Spinacia oleracea which agrees with the findings of Hardgrove (Hardgrove 2016) . In
addition to that, even though the structure of SCG gave rise to an increase in water
holding capacity, it caused solid to rot. This can be the other reason why all the seeds
are not germinated. Also, the compounds such as caffeine prevented insects as ex-
pected.

When it comes to the spectrometric analysis, the hypothesis is turned out to be
true and it is found out that SCG concentration and chlorophyll concentration is
directly proportional, r = .94. Therefore, it means that increasing SCG concentra-
tion gives rise to much greener Spinacia oleracea. However only this relationship is
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not enough to decide whether using SCG as soil amendment is efficient or not as it
lengthens the growth time, decreases the amount and sizes of the leaves. There-
fore, | have found out that using SCG as soil amendment is not an efficient way to
valorize SCG as it both decreases the amount and sizes of leaves and increases the
growth time. | was wrong about my hypothesis about the efficiency of using SCG as
an amendment, however | have found out significant results. Looking from a sci-
entific perspective to a daily routine was an interesting experience for me and | am
satisfied with the results that | gathered.

For further research more samples can be used to improve the accuracy. | did not
have much leaves for some groups and it limited me to small amounts of data. How-
ever, increasing the sample may give different results. Propan-2ol has been used as
a solvent because of the limitations about the cuvette, however, using diethyl ether
as a solvent would give much better results. In addition to that, artifactual conver-
sion of chlorophyll to chlorophyllide during pigment extraction due to the solvent
is not taken into consideration. Hence, an investigation that takes this conversion
into account would gather more accurate and comprehended results. | have only
used chlorophyll a and b, however, there are more pigments such as carotenoids and
flavonoids. Effect of SCG concentration on these pigments can be investigated. To
take a step further, different plants can be investigated. As plants have different sug-
gested pH ranges for their soils, the effect of SCG concentration on plants that grow
in acidic conditions can be investigated. In addition to that every coffee has different
acidity therefore increasing coffee type would give much significant results.
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Biology Internal Assessment

Sumeyra Nevra Karacan
The Effect of Pleasant Ambient Scent
(Citrus) on Short-term Memory

Introduction

The industrial pleasant ambient scents are commonly applied to public environ-
ments like school and college buildings. As a high school student being exposed to
such stimuli, | am distracted by these scents during classes. | have staterted to re-
search on the effect of such scents on people and | found out that many researchers
conducted studies on these scents and concluded that these scents affect people
positively in their professional and social life. Inspired by such researches, Shimizu
Corporation carries an olfactory system in offices in large scale conduct. Citrus is one
of the ambient scents used in the system as it makes the workers more alert and less
likely to make errors (Griffin, Chicago Tribune). Captivated by the curiosity on the
contradiction between the researches and my personal experience, it is worthy to
investigate how the students' academic performance is affected by the scent. The fo-
cus of the present research is determined as "short-term memory" because alertness
directly involves in taking information in short-term memory. The present research
aims to find the effect of ambient pleasant scent on the high school student's short-
term memory.

Background Information

Olfaction is a "chemical sense" as the gas molecules stimulates it (Figure 1). Un-
like other sensory systems of human, the olfactory system directly connects to the
cerebral cortex without first coming by the thalamus which manages the alertness
and consciousness, so olfactory stimuli are rather directly evaluated relative to the
other sensory stimulus. The system shares common parts with several structures of
the limbic system such as amygdala which is responsible for the emotional process,
particularly fear and hippocampus where the long-term memories made (Jackson,
100). Therefore, many researchers have estimated that olfactory sensation affects
cognitive processes and reactions related to those structures and conducted studies
in this respect.
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Memory is one of the cognitive activities and includes two stages: learning and
recalling (retrieval). In the first stage, a group of neurons bound to each other and
form a new structure which is called "memory trace" in cortex (Figure 2). In the sec-
ond stage, when the information is needed, the correspondent memory trace is acti-
vated, so the information is recalled. Through time, the bounds within the trace can
change so the information recalled appears to be not accurate (misremembering).
Also, the trace can be dissolved as the time goes so the information cannot be re-
called (forgetting). The more time passes, the more the memory trace is likely to be
deterred. That's why it is important to classify memory as short-term and long-term
(Goldstein, 376-377).

Aroas in corte

o o; 3 M @

Figure 2: A model of how memories are formed in the cortex. (a) Activation of neurons (red points) (b)
replaying of the neural activity © stabilization of the memory. Source: Sensation and Perception, pp. 377

Considering the biological processes, it is hypothesized that short-term memory
is improved by the pleasant ambient scent. As the thalamus is not stimulated by
the smell, it does not raise the level of consciousness. Without the pre-evaluation
of the olfactory stimuli by consciousness, it triggers the emotional and hormonal
centers more intensely, so at the time of learning, the memory trace is emotional-
ly-enhanced. From it, the memory trace is expected to be less likely to be deterred.
Hence, in short-term, recalling performance can be improved.

This research is inspired by two respective studies: Being one of the studies on the
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effect of olfactory stimuli on cognitive activities, Morrin and Ratneshwar studied the
effect of pleasant ambient scent on adult's recalling of brand names. They concluded
that the smell affects recalling in positive way. However, brand names belong to a
very specific category of words, so it does not provide suitable verbal material for a
general conclusion on memory-smell relationship. At this point | got inspired from
another research. Hultsch researched the effect of adult-age on short-term memory
by using words from the Battig and Montegue's categorical norms. He measured
memory performance by using verbal items from the most general categories. | de-
cided to apply Hultsch's method to run a similar experiment to Morrin's research.
Therefore, this research aims to test the impact of citrus as ambient smell on re-
membering words from categorical norms.

Research Question

What is the effect of the citrus as pleasant ambient scent on high-school student's
short-term memory in recalling word groups?

Hypothesis

If the pleasant ambient scent (citrus) makes people more alert by affecting the
emotional centers, it shall increase the retrieval rate of the words by students.

Equipment

AirWick Freshmatic Citrus Room Spray
A4 blank papers

Pens

Consent forms

Pre-test questionnaire papers
Post-test questionnaire papers

Smart boards

Powerpoint slide

StatPlus (AnalystSoft Inc.-statistical analysis program for macOS®. Version v7.
-demo)
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Table: Variables

citrus scent

processes. (Stevenson & Attuquayefio,
2013)

Independent | Justification Dependent Variable
Variables
Ambient Olfactory stimuli effects cognitive Number of words recalled by

subjects

to affect memory performance. (Smith,
Glenberg, & Bjork, 1978)

Gender Women are relatively better than men at | Number of words recalled by
recognizing smells. (Sorokowski, etal. | subjects
2019)

Controlled Justification Measure

Variable

Age According to studies, age of the subjects | All subjects were selected form
effects retrieval rate. (Bucur, et al. 2008) | 16-year old high school students.

Academic Memory improves by training so All subjects were chosen from a

level cognitive trainings that the academic high school which requires
education brings are effective on students to get high score of LGS
memory performance. (Titz & Karbach, | (national high school entrance
2014) exams) to enroll in.

Experiment Other stimuli (like colors, size of the The classrooms with the same

room room, ete.) in the environment are likely | structure and size were allocated

as the experiment place.

Time of the
day

Biological processes (hunger, sleep etc.)
are likely to affect cognitive
performance. (Grant, et al. 2017) So, the
time of the day is kept steady
considering the common pattern of them.

The groups were tested on the
same day simultaneously.

Recalling data
content

As the word become more abstract, the
recall psychologically gets harder
(Altarriba & Bauer, 2004). To avoid the
level of difficulty of the words affects
the scores, the level should be kept
steady for each group.

Same words in the same order
were given to all the subjects.

Recall time

The longer time given for recalling, the
rate of recalling increases. To prevent
inequality between subjects, the recalling
time should be kept steady.

Each group were given 3
minutes to write down the
words they recall.
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Safety and Ethical Considerations

As the participant students are under the age of 18, the permission and signature
for consent form were asked from their parents (Appendix 1). Consent of the school
administration and the supervision of the advisor were provided throughout the pro-
cess. The spray used in the test is a legal product, so it can be found in an ordinary
supermarket and used by many people. Thus, it does not pose any threat to human
health and well-being. Furthermore, the scent was sprayed to experiment environ-
ment before the test, so the students' bodies were not directly exposed to the spray.
Besides, to avoid a possible allergic reaction to the scent, the students are asked to
fill a pre-test questionnaire which includes questions on their allergies and phobias.
and the ones who are vulnerable to artificial scent sprays were excluded from the
subject group.

Procedure

1. School administration and IB Biology course advisor were informed about the
experiment and asked for their consent. The consent was taken, date and place
were allocated.

2. Consent forms were distributed to the subject candidates in order to be signed
by parents. The ones who had permission were asked to fill the pre-test question-
naire (Appendix 2). According to the outcome of the questionnaire, the students
who conform to the test in means of health conditions were chosen as the subjects
of the experiment.

3. Subjects were allocated to the four groups considering balanced distribution of
genders between scented and unscented environment groups. The subjects were
informed about the experiment and which group they are in (see Table 2).

Table 2: Group-subject allocation’

Group 1 (unscented)|Group 2 (scented)|Group 3 (unscented)|Group 4 (scented)

12 male subjects 3 male subjects 16 male subjects 15 male subjects

10 female subjects 15 female subjects |15 female subjects 15 female subjects

4. Before welcoming the subjects in, the four identical classrooms were tidied up
and AirWick Citrus Spray was dabbed to the two of them. Slides were uploaded on
the smartboards.

5. The subjects were taken in the classrooms and they were instructed about the
test. After making sure that the subjects are ready for the test, the slideshow was

"Groups represents the experiment rooms as the test was conducted in four different rooms being two rooms
with no ambient scent and two rooms with ambient scent. Subject numbers of the groups were not kept cons-
tant. However, it is not significant for experiment results because the data is analysed in only two groups (scen-
ted environment group and unscented environment group).
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opened and the test was started.

6. 40 words taken from the most common verbal categories were shown and each
slide (each word) remained on the screen for 2 seconds (see Table 3).

Table 3: List of the words to be shown to the subjects

Category Word 1 | Word 2 Word 3 Word 4
Four-footed animal Dog Horse Lion Elephant
Color Blue Green Orange Purple
Article of furniture Chair Bed Television | Armchair
Fruit Apple Banana Peach Cherry
Country France | Russia England Mexico
Type of vehicle Airplane | Car Bicycle Train
Non-alcoholic beverage | Milk Orange juice | Coffee Coke
Weather phenomenon | Storm Snow Cloud Hail
Chemical element Oxygen | Sodium Nitrogen | Iron
Musical instrument Piano Clarinet Violin Saxophone

7. After the slides were shown, blank A4 sheets were distributed to the subjects
and given 3 minutes for recalling.

8. Afterwards, the sheets were collected, and the post-test questionnaire papers
(Appendix 3) were given to the subjects to be filled.

9. Lastly, the papers were collected, and the subjects were informed about the test
and appreciated for their contribution.

10. Raw data was processed by calculating mean, standard deviation and standard
error. Afterwards all data was analyzed by using StatPlus (AnalystSoft Inc.-statis-
tical analysis program for macOS®. Version v7. -demo) computer program accord-
ing to ANOVA statistical analysis method.
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Analysis

Here are the unprocessed results of the experiment which was extracted by count-
ing the correct words written by the subjects:

Quantitative raw data regarding the experiment results

Table 4: Raw data of the scores of the subjects

Subject No [Environment |Gender |TWC [WOC |Subject No [Environment |[Gender |[TWC |WOC

| unscented M 8 6|52 unscented M 28 7
2 unscented M 8 8|53 unscented M 23 10
3 unscented M 31 10{54 unscented M 23 11
4 unscented M 25 12(55 unscented M 19 5
5 unscented M 30 5(56 unscented M 24 13
6 unscented M 27 12|57 unscented F 23 3
7 unscented M 0 14|58 unscented F 21 5
8 unscented M 12 7159 unscented F 12 10
9 unscented M 22 13|60 unscented F 17 2
10 unscented M 16 12|61 unscented F 27 12
11 unscented M 24 14|62 unscented F 13 2
12 unscented M 22 1063 unscented E 20 7
13 unscented F 17 10|64 unscented F 18 8
14 unscented F 17 9|65 unscented F 23 5
15 unscented F 27 9|66 unscented F 14 6
16 unscented F 25 12167 unscented F 20 9
17 unscented F 12 2|68 unscented E 31 7
18 unscented F 16 6[69 unscented F 16 9
19 unscented F 18 10{70 unscented F 24 12
20 unscented F 15 77 unscented F 24 11
21 unscented F 15 7172 scented M 25 15
22 unscented F 29 16|73 scented M 21 14
23 scented M 33 23174 scented M 24 11
24 scented M 15 5(75 scented M 18 7
25 scented M 32 18|76 scented M 18 9
26 scented F 26 5(77 scented M 25 17
27 scented F 27 18|78 scented M 7 3
28 scented F 25 2(79 scented M 19 17
29 scented F 17 2(80 scented M 23 16
30 scented F 19 9|81 scented M 11 7
31 scented F 24 5(82 scented M 20 12
32 scented F 19 9|83 scented M 15 10
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33 scented F 12 4|84 scented M 8 8
34 scented F 19 13|85 scented M 22 14
35 scented F 20 10(86 scented M 7 6
36 scented F 15 6[87 scented F 13 8
37 scented F 14 7|88 scented F 21 14
38 scented F 14 3|89 scented F 30 22
39 scented F 21 5190 scented F 26 18
40 scented F 18 8(91 scented F 22 17
41 unscented M 25 10192 scented F 19 10
42 unscented M 24 893 scented F 22 18
43 unscented M 17 1194 scented F 21 15
44 unscented M 28 21195 scented F 23 16
45 unscented M 17 9196 scented F 15 9
46 unscented M 16 5197 scented F 16 11
47 unscented M 21 5|98 scented F 23 16
48 unscented M 19 9199 scented F 14 9
49 unscented M 13 111100 scented F 13 6
50 unscented M 17 10{ 101 scented F 5 4
51 unscented M 20 5

*M: Male; F: Female ; TWC: Total Word Count; WOC: Word-in-order Count

Qualitative data regarding the experimental conditions:

Some subjects from the fourth group realized the ambient scent in the class-
room environment.

The experiment was conducted before the lunch break and the subjects had
exam before the experiment. So, some subjects stated that they feel tired
and/or hungry.

In the third experimental group, one of the subjects behaved improperly as
she decided to leave the experiment but then changed her opinion and parti-
cipated to the experiment. It is observed that her indecisiveness demoralized
the others.

During the experiment, one of the subjects stated that he could not concent-
rate on the test because there were some noise coming outside of the class.

Here are the formulas for data processing:

Mean (X): %

n X:,

n -
L (Xi—X)?
Standard deviation (SD): %

SD
Standard Error (SE): N

Jn
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Where,

X: score

i: score no

n: number of scores

Example: Suppose that raw data includes 3, 4,7, 6 and 1.

* X of the data is (3+4+7+6+1) /5 =4.2

* SD of the data is \II[““*-2*“"“‘2)"”:f}*“’“”)““‘“)—2.38?467277

* SE of the datais 2'3874567277 =0 4774934555

Mean, standard deviation and standard error formulas were applied to the raw
data as the first step of analysis process. The processed data can be called "descrip-
tive statistics".

Table 5: Descriptive statistics of TWC data

Standard

Factor Group Sample size Mean Deviation Standard Error
Environment non-scented 53 20,52830189 5,76996125 0,7925651313
Environment scented 48 19,08333333 6,263142211 0,9040067104
Gender female 55 19.4 5.366563146 0,723627227
Gender male 46 20,08695652 6,747373796 0,9948459914
Environment x non-scented x
Gender female 25 1976 5418179276 1,083635855
Environment x non-scented x
Gender male 28 21,21428571 6,081892632 1,149369672
Environment x scented x
Gender female 30 19,1 5,396997888 0,9853524954
Environment x scented x
Gender male 18 19,05555556 7,665600949 1,806799471
Table 6: Descriptive statistics of WOC data

Standard

Factor Group Sample size Mean Deviation Standard Error
Environment non-scented 53 B8.660377358 3.81264796 0.523707474
Environment scented 48 10,64583333 5,471355129 0,7897220892
Gender female 55 10,32608696 4. 64783987 0,6267146002
Gender male 46 9 4803548071 0,7082445241
Environment x non-scented
Gender % female 25 7.84 3.531760656 0,7063521313
Environment x non-scented
Gender x male 28 9392857143 3.965959654 0,7494959253
Environment x scented x
Gender female 30 9966666667 5,524137214 1008564854
Environment x scented x
Gender male 18 11,77777778 5341904877 1,259099054
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ANOVA is determined as statistics model, in the analysis of the data in hand be-
cause it is more effective way of determining if there is significant difference be-
tween different groups. There are two independent variables, so two-way ANOVA is
preferred to one-way. The computer program StatPlus (AnalystSoft Inc.-statistical
analysis program for macOS®. Version v7. -demo) is used to apply two-way ANOVA.
Using these mean, standard deviation and standard error calculations, the computer
program calculates p-value for each factor X data set group. P-value shows signif-
icance level of the obtained data. If the p-value is under 0.05, there is significant
difference between the groups. Otherwise, no significant difference.

The data involves two kinds of scores: number of correct words regardless of order
and number of correct words recalled in correct order. The two data groups are ana-
lyzed considering two factors which are environment and gender (Table 7).

Table 7: Two-way ANOVA design

Response | Total Word Count (TWC) Response | Word-in-order Count (WOC)
Factor #1 | Environment Fixed | Factor #1 | Environment Fixed
Factor #2 | Gender Fixed | Factor #2 | Gender Fixed

P-value for both environment factor and gender factor appear to be above 0.05.
This means neither ambient scent nor gender significantly affect the number of
words recalled correctly (Table 8).

Table 8: Results of the TWC data

Source of S5 d.f. | MS F p-value | F erit Omega
Variation Sqr.
Factor #1 5,259,113 1 5,259,113 | 1,193,211 [ 0.17939 | 16,144,764 | #N/A

{Environment)

Factor #2 (Gender) | 2,354,796 2,354,796 | 534,267 | 0.25994 | 16,144,764 | #N/A

Within Groups 440,753 1 440,753

Total 3,627.46335 | 100 | 3,627,465

Table 9: Results of the WOC data

Source of S8 d.f. | MS F p-value | F crit Omega
Variation Sqr.
Factor #1 9,929,246 I 9,929,246 | 401,996 | 0.29453 | 16,144,764 | #N/A
(Environment)

Factor #2 4,404,972 1 4,404,972 | 178,340 | 0.40918 | 16,144,764 | #N/A

(Gender)

Within Groups 2,469,989 1 2,469,989

Total 2,262.15842

002,262,158
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P-value for both environment factor and gender factor appears to be above 0.05.
This means neither ambient scent nor gender significantly affect the number of
words recalled in correct order.

Conclusion

Ambient olfactory stimuli (citrus) does not significantly affect the short-term
memory performance of the high school students of the same age (p-values: 0.17939,
0.25994, 0.29453, 0.40918). Neither olfactory stimuli nor gender affected the recall
rates significantly.

Morrin and Ratneshwar (2000) studied the effect of ambient scent on recalling
brands and concluded that the ambient scent increases the memory performance.
Several reason appears to cause the different conclusions between this research and
Morrin's. First of all, subject groups are taken from different age groups. This study
chose 16-year-old subjects as the other one chose adult subjects to research on. Age
considerably affects the recalling processes (Hultch). Also, the information given to
the subjects were brand names in their study and the brand names belong to a spe-
cific area of vocabulary. However, this research chose the most general vocabulary
from different categories. The familiarity of the words varies significantly between
the studies, so that the results can be different. Moreover, the olfactory stimuli used
in the studies were different, so it is possible to say that this could be reason for the
different conclusions.

Evaluation

This study synthesized the methodologies of two different studies, namely Mor-
rin's and Hultsch's, in order to increase reliability of the results and come up with an
authentic research on memory-olfaction relationship. The words given to the sub-
jects were selected considering the verbal category norms (Battig & Montague, 1969)
so that the words familiarity to the subjects was ensured. Also, taking one hundred
subjects and applying two-way ANOVA test provided relatively large and efficient
data.

On the other side, there are some weaknesses of this research that could be im-
proved. Firstly, the sample size/raw data size is very important for reliability of the
scientific research. This study is high-school-based, therefore, number of subjects
were limited to the high-school population. A wider-scale research could provide
more accuracy and result in significant conclusion.

Genetics affects individuals' own experience of smell (Goldstein and Brockmole,
370). As the subjects were not evaluated in means of their genetic heritage, it is pos-
sible for genetic differences influences the experiment results. Further researches
on the topic can involve a pre-test of memory with the subjects' families, therefore,
genetic inequality can be reduced among test groups.
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Moreover, concentration of the olfactory stimuli possibly changes the biological
response to it. Although it requires high-level laboratory equipment, controlling the
concentration could contribute to the objectivity of the results. Plus, olfactory stim-
uli with more concentration can significantly affect the scores of the subjects.

In this research, the recalling time was limited to provide the same conditions be-
tween the subjects. However, considering the individual differences in recalling man-
ner, the subjects could demonstrate their actual level of recalling better if there were
no time limit for recalling.
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Appendix 1: Consent form

Parent Consent Form

i.  Iwas presented with sufficient information and instructions regarding the experiment.

ii. I understand that the experiment will not be physically or mentally harmful or distressing to
any of the participants.

iii. I am aware that my child’s identity will remain anonymous and any personal information
he/she discloses will be confidential.

iv. Iknow that am allowed to ask the researchers questions concerning the experiment.

v. I recognize that I have the right to withdraw my child from the experiment at any time, and
withdraw his/her data as well.

vi. I understand that at the end of the experiment, I will be debriefed and be able to find out the
results.

Acknowledging the points mentioned above, I, as the parent of
, provide my informed consent for my child to

participate in this experiment.

Appendix 2: Pre-test questionnaire content

Name:

Class:

How strong is your memory in short-term recalling? Score between 1-10. (1 for the worst, 10 for the
best)

Do you have any kind of allergy and/or phobia? Please explain.

Are you sensitive to any kind of stimuli (visual, auditory, olfactory etc.) compared to your friends?
How do the sensory stimuli affect you in your daily life? Describe briefly.

Appendix 3: Post-test questionnaire content

Did you experience a problem (such as headache, noise etc.) that affected your performance during the
test? Please explain.

Were you stimulated by any sensory stimuli during the test? Please explain.

Do you have any feedback that you want to deliver to the conductors of the test? If it is yes, please
explain.
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Biology Internal Assessment

Zeynep Yediyildiz

Evaluating the Effect of Calcium Consump-
tion on Iron Absorption in Saccharomyces
cerevisiae Based on Contact Time of Calci-
um (Ca*?) lons with Iron (Fe*?) lons

1. Introduction

| wanted to base my exploration on the effect of calcium consumption on iron
deficiency as | was curious about the factors that influence iron metabolism. Last
semester as | had started to experience the symptoms of iron deficiency -intense
headaches and long-lasting tiredness- | started to take iron supplements daily. While
taking the pills | was not paying attention to the nutrients | consumed after taking
the pill, so my doctor said that | should not consume any nutrients that contain
higher proportions of calcium after taking the pills as it may reduce the absorbance
of iron. | was intrigued by her saying and decided to test if | can notice its effect, so |
examined myself for a month to see if it has any effects. However, as there are sev-
eral complex metabolic reactions that occur in our body, | was not able to say if the
differences | noticed were originating from me paying attention not to consume any
nutrients containing calcium after taking the iron supplement. To find out more, |
decided to carry out an experiment on the model organism Saccharomyces cerevisiae
for three reasons: | could not access to in vitro duodenal cells or to in vivo test groups;
it can easily be found and examined without causing an ethical problem; | thought
it would be easier to evaluate the effect of calcium consumption on iron absorption,
and see if it responds the same way as the duodenal cells of the human body do by
comparing the results | obtained with the ones in other articles.

2. Investigation
2.1. Background Information

Being an essential mineral, iron plays a key role in haemoglobin synthesis and ox-
idoreduction reactions by donating and accepting electrons (Diego Gaitan). There
are two pathways for the absorption of Fe in human subjects. One of them mediates
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the uptake of the small quantity of haem-Fe derived primarily from haemoglobin
and myoglobin in meat, whereas the other regulates the absorption of elemental
Fe that can be extracted from food and rendered soluble in the lumen of the stom-
ach and duodenum. Most of the Fe taken by human subjects are known to be in
non-haem form (Lynch). On the other hand, as Ca absorption occurs throughout
the intestine Fe and Ca are absorbed by independent cellular mechanisms. In 1935,
Kletzein first demonstrated that CaCO, inhibits Fe absorption in experimental ani-
mals. Following that, several researches have put forward that CaCO, had the great-
est inhibitory effect amongst CaSO, and Na,CO, which have also reduced the rate of
haemoglobin repletion.

Iron deficiency is the most common nutritional deficiency worldwide that affects
even developed countries (World Health Organization). Moreover, having calcium
(Ca*?) as one of the major nutrients in our meals has raised concerns in the nutrition-
al community about the possible effects of calcium intake on Fe nutrition (Whiting).
That's why, as | got piqued about the effect of calcium consumption on iron absorp-
tion, | decided to base my exploration on evaluating its effect.

2.2. Aim

My main aim in this experiment is to evaluate the saying that calcium contain-
ing nutrients should not be consumed after taking the iron pill as they may reduce
the iron absorption into the cells. By carrying out this experiment, | expect to see a
correlation between calcium consumption and iron absorption by changing calcium
consumption times after taking iron supplement. To carry this out on S. cerevisiae,
I will be focusing on the different time intervals | expose S. cerevisiae to a calcium
containing solution.

2.3. Research Question

How does changing the timing of the addition of the calcium solution to the Sac-
charomyces cerevisiae solution containing iron ions affect the concentration of iron
absorbed by S. cerevisiae?

2.4 Hypothesis

Ha: If calcium solution is given right after an iron solution is added, concentration
of iron absorbed by S. cerevisiae is decreased.

Ho: As the calcium solution is given right after an iron solution is added, there is no
effect on the concentration of iron absorbed by S. cerevisiae.

2.5 Methodology

2.5.1 Apparatus
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Table 1: The apparatus used

Equipment Chemicals
) Top pan scale (£0.01) ) s
Beaker (800 ml) (Radwag, WTB 2000) Saccharomyces cerevisiae

Measuring cylinder

Magnetic stirrer (ISOLAB)

Glucose

100 (=1) ml
8 Erlenmeyer flasks Magnetic stirrine rod 1,10-phenanthroline monohydrate
400 (£0.5) ml ABTIGHE strne o (1%) (C12HsN2.H:0)

Small test tubes

Go Direct® SpectroVis® Plus
Spectrophotometer (Vernier)

Sodium acetate (1 M)

Test tube rack

Spectrophotometer cuvettes
(glass)

Glacial acetic acid

Glass rod

COz probe (Vernier)

Hydroxyl amine hydrochloride
(NH>OH.HCl)

Pipettes 25 (+1) ml

Fume hood

Ammonium Iron (II) Sulphate
((NHs)2Fe(S04)2.6H-0)

Dropper (£0.05 ml)

Parafilm

Calcium Chloride (CaClz)

Watch glass

Mortar and pestle

Sulfuric Acid (H2804) (0.1 M)

Rubber stoppers Plastic wash bottle Distilled water
Funnel Stopwatch
Spatula Micropipette (£5 pl)

2.5.2 Variables

Table 2: Controlled va

riables of the experiment

Controlled Variable

Why it is controlled

How it was controlled

Temperature (30°C)

To make sure that the enzymatic
activity of 8. cerevisiae was constant
throughout the experiment

The stock solution was
kept on stirring hot plate.

pH

To make sure that the enzymatic
activity of S. cerevisiae was constant
throughout the experiment

The stock solution of S.
cerevisiae was prepared

Concentration of yeast
S. cerevisiae added (1

To obtain coherent results.

Using the stock solution of
S. cerevisiae and making

g/ml) sure it is mixed thoroughly.
Concentration of To make sure that the metabolic . . .
. . L Using the stock solution of

glucose added (2 reactions of S. cerevisiae is the same S ..

N . . cerevisiae prepared
g/ml) for each trial
Concentration of . . .

To obtain coherent results. Preparing a stock solution
CaCl, added paring

Table 3: Independent va

riables of the experiment

Independent Variable

Values I will be using

Method

Contact time/period of
calcium ions with iron
ions

0-150 minutes (with 15 min.
intervals)

Carrying out the experiment
with a stopwatch

Calcium solution was added 0, 15, 30, 60 and 120 minutes after adding the iron solution to the

S. cerevisiae solution.

Table 4: Dependent variables of the experiment

Dependent Variable

Method

Amount of iron

(Fe™?) absorbed

The change in the iron (Fe™?) concentration is calculated from the
absorbance values obtained from UV-spectroscopy measurements
(1,10-phenanthroline monohydrate is used as a redox reagent)
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2.5.3 Preparation of Solutions

A. Stock solution of S. cerevisiae

Pour 800 ml of distilled water into a beaker, then weigh 16.00 (+0.01) g of glucose
and add it into the water to form a saturated glucose solution with a concentration
of 2.00 (%) g/ml. Then add 8.00 (+0.01) g of S. cerevisiae into the glucose solution
(2.00 g/ml). Use a plastic wrap as a lid to close the beaker, then put the beaker onto
a magnetic stirrer and let it ferment at 30°C for 30 minutes.

B. Stock solution of ammonium iron (I1) sulphate

Weigh 0.10 (+0.01) g of ammonium iron (Il) sulphate and then add up to 400 (*1)
ml distilled water. Then add 2 drops of concentrated sulfuric acid and stir the solu-
tion for a complete mix.

C. Stock solution of calcium chloride

Weigh 0.10 (+0.01) g of calcium chloride and then add up to 400 (+1) ml distilled
water. Then stir the solution to obtain a homogenous mixture.

D. 1,10-Phenanthroline monohydrate solution

Weigh 1.02 (+0.01) g 1,10-Phenanthroline monohydrate (C_H,N,.H,0) and put it in
an Erlenmeyer flask. Add distilled water about half of flask and shake. It is difficult
for 1,10-Phenanthroline monohydrate to dissolve, so heat it at 80 2C and shake it
time to time until it is completely dissolved. Then let it cool down and then make the
final volume up to 100 (+1) ml by adding distilled water.

E. Hydroxylamine solution

It is used as a reducing agent to reduce ferric ions to ferrous ions. Weigh out 10.00
(x0.01) g of hydroxyl ammonium chloride and put it in an Erlenmeyer flask. Add
distilled water about half of flask and shake, then make the final volume up to 100
(1) ml.

F. Sodium acetate buffer solution

It is used to maintain pH at 3.5 for complete complexation of ferrous ions with
1,10-phenanthroline. Weigh out 25.00 (+0.01) g of sodium acetate in 100 ml beaker
and then add 15 (1) ml distilled water. Then add 70 (+1) ml of glacial acetic acid. Stir
the mixture to dissolve sodium acetate completely.

2.5.4 Preliminary Experiment

Before starting my actual experiment, | wanted to test whether the concen-
tration of ammonium iron (Il) sulphate solution | prepared was within the interval
that enables me to obtain a significant result using the Vernier spectrophotometer.
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1. Weigh 1.00 (+0.01) g of S. cerevisiae and add 100 (+1) ml of dilute water. Then let
it ferment at 30°C for 30 minutes

2. Then add 60 (+1) ml of ammonium iron (1) sulphate solution.

3. Then pipette out 2100 pl of sample from the solution and put it in a small test
tube. Then add 300 ul of hydroxylamine solution, sodium acetate solution and
1,10-phenanthroline monohydrate solution into the sample. Then take the mix-
ture, put it in a cuvette and look for its absorbance.

Results: Absorbance spectrum was observed at a wavelength 510.60 - where the
peak is - so it meant that the experiment can be carried out using the same concen-
trations of ammonium iron (Il) sulphate.

2.5.5 Preparation of Standards

As | wanted to evaluate the effect of calcium consumption on iron absorption, |
needed to assess the concentrations of iron absorbed by S. cerevisiae in each sample.
For that, | decided to prepare some standard solutions which | know their concentra-
tions to form a standard curve that | can use later on to calculate the concentrations
of the solutions | obtained at the end of my experiment. To prepare these standard
solutions, label cuvettes 1-5. Add to them the following reagents in the amounts
listed. The total volume in each case should be 3000 pul. Use the 100-1000 pl micro-
pipette provided to dispense both the standard iron solution and solutions B, C, D
and E. Be sure to change the pipette tips when adding a different mix each solution
thoroughly. Cover these with Parafilm until you need them.

Table 5: A table showing the standard solutions

Tubes Chemicals Used to Prepare Standard Solutions (pl
5 B E F D A
1 300 300 300 300 1800
2 600 300 300 300 1500
3 900 300 300 300 1200
4 1200 300 300 300 900
5 (blank) none 300 300 300 2100

2.5.6 Carrying out the Experiment

1. Prepare all the stock solutions (Figure 1) except S. cerevisiae prior to the experi-
ment.

2. Then, prepare the stock solution of S. cerevisiae and then let it ferment at 30°C
for 30 minutes.

3. After 30 minutes take eight Erlenmeyer flasks (400 ml) and then pour 60 ml of

405



the stock solution of S. cerevisiae into each flask. Label each flask: five experiment
groups (labelled from 1to 5) and three control group (labelled C,, C, and C,) (Figure
3). (C, contains S. cerevisiae only; C, contains yeast and iron solution only; C, con-
tains yeast and calcium chloride solution only.)

4. Then add 20 (+1) mliron solution onto each flask except C, and C,, then add 20
(£1) ml calcium chloride solution onto sample 1and C, immediately and start the
stopwatch.

5. Take 2100 pl of sample from the solution in the first group and from three con-
trol groups and put them separately in small test tubes. Number the test tubes to
avoid confusion.

6. Then add 300 ul of hydroxylamine solution, sodium acetate solution and
1,10-phenanthroline monohydrate solution into the sample that is taken from step
5. Then take the mixture, put it in a cuvette and look for its absorbance at 510.60
nm by using Go Direct® SpectroVis® Plus Spectrophotometer (Figure 2).

7. Then after 15 minutes, add 20 (+1) ml calcium chloride solution immediately as
well and start the stopwatch. Then take samples (2100 ul) from the flasks that
are labelled as 1, 2, C,, C, and C,. Then repeat the 6™ step. Repeat this procedure
every 15 minutes while increasing the number of samples taken until the total time
reaches to 150 minutes.

2.5.6.1 Photograph of the set up

Figure 2: Determining the
concentration of iron.

Figure 4: Mainiaining the
yeast activity using Vernier
COx probe.

Figure 3: The experiment and the control group.
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2.5.7 Precautions
Table 6: Safety precautions

Safety Precautions

Importance

Prepare stock solutions in a fume
hood.

Most of the chemicals used, especially sodium acetate,
cause irritation to respiratory track, so their dust
should not be inhaled.

Maintain the temperature for S.
cerevisiae samples throughout the
experiment by using hot plate at
30°C.

To avoid any changes in the enzymatic metabolism of
S. cerevisiae affect the experiment results.

Lab coats, safety goggles, and
rubber gloves are always to be worn.

Most of the chemicals used are either corrosive or
cause irritation to skin and eyes.

Be extremely careful while handling
glassware.

They are mostly fragile.

The biology teacher was always in
the lab during the experiment.

The teacher 1s needed to make sure that there is no
misbehaviour.

Table 7: Ethical/ Environmental precautions

Ethical/ Environmental Precautions Importance
Dispose 1.10-Phenanthroline monohydrate solution into It is very toxic to aquatic
chemical waste bin to avoid its release into the environment. | organisms.

amount, no waste took place.

The yeast 8. cerevisiae was only used within the required

It is important to conserve
as much as possible.

3 Raw Data

3.1.1 Qualitative Observations

The solutions obtained from samples at each time interval seem to give less vivid
colour when mixed with 1,10-phenanthroline solution towards the end of the experi-
ment, suggesting that S. cerevisiae has a metabolism for iron absorption.

3.1.2 Quantitative Observations

When reading the absorbance values (Table 8 and 9), make sure that you read each
one twice, blanking using the blank each time.

Table 8: A table showing the absorbance values of iron(ll) ions in the sample solutions

Samples
1 2 3 4 5

Duration | trial | trial | trial | wial | trial | trial | trial | trial | teial | trial | trial | teial | wial | teial | trial
(min.) 1 2 3 1 2 3 1 2 3 | 2 3 | 2 3

0 0.514|0.675|0.532

15 0.594 | 0.662]0.597 | 0.629 | 0.623 | 0.632

30 0.575|0.737] 0.58 |0.706 [ 0.596|0.714 | 0.614|0.594 [ 0.608

45 0.5610.552[0.558]0.642 | 0.613 | 0.638 | 0.504]0.572]0.507

60 0.514]10435]0.502]0.524]0.655|0.531]0.623]0.655]|0.621|0498]0.699]0.501

75 0.512]10.531[0.517]|0.538|0.577|0.542]10.632|0.588 | 0.628|0.521|0.641]0.517

90 0.50910.637[0.519]|0,557|0.54210,632|0.648] 0.54 | 0,651 [0.523[0,595]|0,526

120 049 | 0.644 [ 0551 | 0.568 | 0,666 | 0,557 | 0.663 ] 0,666 | 0,657 0528 0,72 |0.527 [ 0.625|0.522|0.621

135 0,466 | 0608 [ 0.557|0.597 | 0654|0602 |0613]0.655|0611]0.513]0.706 0,508 [ 0.627 [ 0.658|0.629

150 0433 |0.557|0.472| 0.62 |0.646[0.618]|0.572|0.646|0.579|0.495 [ 0.686|0.492 [ 0.595| 0,766 | 0.593
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Table 9: A table showing the absorbance values of iron(Il) ions in the control groups

Control Groups
Ci G Cs
Duration (min.) | trial | trial 2 trial 3 trial | trial 2 trial 3 trial | trial 2 trial 3
0 0.265 0.843 0.255 0.658 0.642 0.661 0.329 0.462 0.332
15 0.254 0.781 0.257 0,975 0.627 0.977 0.331 0.477 0,335
30 0.261 0.766 0,262 0.859 0.612 0.857 0.351 0.483 0.355
45 0.266 0.739 0.269 0,788 0,599 0,786 0,357 0,508 0,358
60 0,282 0.726 0275 0,751 0.577 0.749 0.362 0.512 0.366
75 0,291 0.702 0,299 0811 0,558 0,808 0,366 0,493 0,368
90 0,314 0.694 0312 0.874 0513 0.866 0,357 0.478 0,352
120 0,314 0,65 0,307 .55 0,503 0,548 0,366 0.455 0,364
135 0318 0.611 0316 0.608 0.602 0,609 0.382 0,488 0,383
150 0.328 0.542 0,333 0.774 0.677 0777 0.391 0516 0,389

4. Analysis

4.1 Processed Data

| calculated the average absorbance values according to the following equation:

absorbance value from trial 1+ absorbance value from trial 2+absorbance value from trial 3
2

For example, | calculated the average absorbance value of sample 1 at the start of
the experiment (0 min.) as:

0.514 + 0.523
—— =10.519
2
Table 10: A table showing the average absorbance values at 510.60 nm
Samples
Duration (min.) | 2 3 4 S Cy Ca Cs
1] 0.519 .26 .66 0.331
15 .596 0.631 0.256 0.976 0.335
30 0,578 0.71 0.611 0.262 0.858 0.353
45 0.56 0.64 0.506 0268 | 0787 | 0358
60 0.508 | 0528 0.622 0.5 0.279 0.75 0.364
75 0515 0.54 0.63 0.519 0.295 0.81 0.367
90 0.514 0.56 0.65 0.525 0313 0.87 0.355
120 0.521 0.563 0.66 0.528 0.623 0.311 0.549 0.365
135 0.495 0.6 0.612 0.511 0.628 0.317 0.609 0.383
150 0453 | 0619 | 0576 | 0494 | 0594 | 0331 0.776 0.39

From the graph below, there cannot be seen a correlation between the consump-
tion time of calcium and iron absorbance as fluctuations occurred within groups
throughout the experiment. That's why, to be able to see the correlation more clear-
ly, | decided to calculate both initial and final concentrations of the solutions. During
these calculations, | did not include both control 1and control 3 as | did not add any
iron solution to them.
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Graph 1: A graph showing the average absorbance values of the samples at 510.60 nm

[Avemge Absorbance Values (510.60 mnll
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0.54

Average Absorbance Values (510.60)

———
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Table 11: A table showing the absorbance values and the concentrations of the standards

Test Tubes Concentration (g/ml) Absorbance (at 510.60 nm)
1 7.5%107 0.352
2 1.5x10" 0.497
3 2.25x10™ 0.536
4 3.0x107 0.669
5 (blank) 0 0.266

Graph 2: A graph showing the standard curve for iron

[ Standard Curve Graph with Standard Error Bars

Absorbance (at 510.60 nm)
o
=

0.3 y =0.099x% +0.266
R*=10.9601
0.2
7.50E-05 1.50E-04 2.15E-04 3.00E-04

Concentration (g/ml)
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| first graphed a standard iron graph (Graph 2) and then used the trendline to cal-
culate the unknown concentrations of the samples. | did all these calculations on
excel by using trend function to reduce the possibility of any error. The high R? val-
ue of the line of regression indicated a strong positive correlation between Fe*? ion
concentration and the absorbance values. If | were to formulate the calculation, as
there were multiple ranges of x-values in my experiment, the best fit line satisfies
the following equation:

y=mx +m,x,+-+b
Where, x is the independent variable (in this case absorbance)
y is the dependent variable (in this case concentration)
m is the slope of the line

b is the constant (equal to the value of y when x=0)

Table 12: A table showing the iron concentrations (g/ml) of the samples

Samples | First contact time (min.) Triflﬁnge 2l onﬁ ?ar;cze itraHon (g?:;;] 3
1 0 -5.89E-05 -8.58E-05 -4.36E-05
2 15 -6.55E-06 1.53E-05 -1.02E-05
3 30 -3.05E-05 5.60E-05 -2.11E-05
4 60 -2.18E-06 -9 46E-06 -6.55E-06
5 120 -2.18E-05 1.77E-04 -2.04E-05
C2 0 8.44E-05 2.55E-05 8.44E-05

The values for the contact period show the time difference between when the cal-
cium solutions first added to the yeast solution mixed with iron solution. That's why,
it represents a scenario in which the calcium containing nutrients are consumed af-
ter taking the iron supplement. For example, if the first contact time is stated as O
minutes then it means that calcium solution is given right after the iron solution to
the yeast solution. If the first contact time is stated as 30 minutes, then this means
that the calcium solution is given 30 minutes after the iron solution is given to the
yeast solution.

Table 13: Average Iron Concentrations (g/ml)

Average Iron Concentration (g/ml)
Samples Initial Final
| 2.31E-04 1.68E-04
2 2.71E-04 2.71E-04
3 2.48E-04 2.50E-04
4 2.26E-04 2.20E-04
5 2.43E-04 2.88E-04
& 2.89E-04 3.54E-04
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Graph 3: A graph showing the average values for the change in iron concentrations (g/ml)

(g/ml) with Percentage Error Bars
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From the graph 3, it can clearly be
seen that the change in the first
contact time of calcium ions with
iron ions does not have an direct
effect on the absorption of iron
ions into S. cerevisiae cells, as
there did not observed any direct
correlation between the changes
in iron concentration for each
sample.

Graph 4: A graph showing the CO: concentration of the S. cerevisiae

From the graph 4, it can be seen
that activity of S. cerevisiae had
continued throughout the
experiment, meaning that |
succeeded the  fermentation
process. As CO: level had
continued to rise up (Figure 4),
both iron and calcium solutions I
added did not inhibit the
metabolism of S, cerevisiae
meaning that the results |
obtained only derived from the
change in the independent

variable which is the effect of first contact time of calcium on the iron absorption of S.

cerevisiae.

4.2 Statistical Test

To establish a statistical difference between six different groups (samples from 1to
5 and the 2™ control group), a one-way ANOVA (analysis of variance) test was con-
ducted on processed data Table 12 using Microsoft Excel. This test allowed me to test
for a statistical relationship between my 5 different S. cerevisiae solutions and my 2
control that | exposed to calcium solution over different first-contact time periods
ranging from 0-150 minutes.

The results of the test can be seen in Table 14 where the null hypothesis was tested
through the ANOVA test.
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Table 14 (from Microsoft Excel): A table showing how the ANOVA test was carried out

Analysis of Variance (One-Way)
Summary
Groups Trials Srom Average Variance

sample 1 3 -D.0001883835 $27951E05  4.56215E-10

sample 2 3 0 0 213206E-10

sample 3 3 4 36414E-06 L44TIEDS  22542TE-09

sample 4 3 -1.81839E-05 -6.0613E-06 134025E-11

sample § 3 0.000135288 $50961E-05  131437E-08
control 2 3 0.000194204 SATTEDS 115703E-09

ANOVA

Source of Varlation 55 (Sum of Sguares) o (Degrees of Freedom) M5 {Mean of Squares) F P-value (Probability Level)  Ferlt
Between Groups 29T189E-08 5 SS437TE-09 1068864836 0.140252538 3.1058752
Within Groups 344755E-08 12 2.87296E-09
M 6.4194—&&3 17

Based on the high probability value of 0.140253 (p < 0.05), the null hypothesis was not
rejected and hence Hs is rejected. Therefore, there is not a statistically significant rela-
tionship between the calcium solution given right after an iron solution is added on the
concentration of iron absorbed by S. cerevisiae. However, the test does not show how the
calcium solution given after an iron solution is added affects the concentration of iron
absorbed by S. cerevisiae. Thereby, further data processing needs to be conducted.

5. Evaluation
5.1 Conclusion

From the results of the experiment, | can conclude that the differences in time peri-
ods that each sample is exposed to calcium solution has no direct correlation with the
change in the concentration of the iron as fluctuating lines (Graph 1) were present across
the groups. Hereby, the alternative hypothesis shown in section 2.4 is rejected and my
null hypothesis (Ho) is accepted. From that, | deduced that the iron metabolism of S.
cerevisiae does not show a similar response compared to the iron metabolism of humans
as the addition of calcium solution at different times after the iron solution was added
tothe . cerevisiae solution did not showed a particular relationship between the concen-
trations of the iron ions absorbed into the cells. It enabled me to become more aware of
the mechanisms that are responsible for cells' nutrition. Before carrying out this exper-
iment, | could not imagine that a simple organism such as S. cerevisiae would have such
complex chain reactions.

For the first sample, | added calcium solution right after the addition of iron solution at
time t = 0, so it represents the scenario of consuming both calcium and iron containing
nutrients all together. Then for other samples | waited for different time intervals, | add-
ed calcium solution at stated hours as t =15, 30, 60 and 120 minutes. The data | get from
the absorbance values of these samples (Graph 1) were much lower so does the change
in the concentration of iron. The absorbance values showed no particular pattern as the
time period that is between the consumption of iron and the consumption of calcium
had increased from the sample 1to sample 5, suggesting a weak relationship between
the intake of calcium on iron absorption into cells. Although it is seen from Graph 3 that
the final concentrations of the iron ions in the remaining solutions decreased compared
to the initial concentrations, there is a weak relationship between the effects of tim-
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ing for the addition of calcium solution as the changes in concentrations vary across sam-
ples showing any pattern. Besides, as the highest change in the iron concentration was
observed at the first sample (sample 1) where the calcium solution is given right after the
iron solution, it suggests a possibility that either the iron metabolism of S. cerevisiae is quite
different than humans or the concentrations used to prepare the stock solutions for the
experiment was not high enough to observe a clear response of S. cerevisiae to different
mediums. While determining the concentrations of the solutions to prepare, | could not
find a specific value as the researchers based on the effect of calcium consumption on iron
absorption are mostly performed either with in vitro duodenal cells or with human sub-
jects. That's why, | decided to carry out my experiment with a smaller concentration values
of iron and calcium so that they would not end up inhibiting metabolic reactions of S. cere-
visiae. However, after carrying out the experiment | saw that a clear result can be obtained
by using higher concentrations of iron and calcium as | faced with several challenges trying
to determine the changes occurred throughout the experiment.

On the other hand, the increase in iron concentration observed at control 2 might be
resulted either from an error occurred during taking the absorbance values or from a
possible change in the intracellular gradient of S. cerevisiae which might cause from the
rate of water intake by osmosis being greater compared to the iron intake through mem-
brane proteins by active transport that resulted in causing the solution to appear more
saturated compared to the initial state. As only iron ions were present in the solution
that is added to S. cerevisiae solution, the solution might be resulted as being hypotonic,
so that osmosis rate was greater than the rate of active transport, resulting in a more
concentrated solution compared to the start of the experiment when t = 0. This possibil-
ity seems worth considering as a similar relationship was observed in Raguzzi's research
in 1988 where the iron content of a cellular fraction decreased when the iron concentra-
tion in the culture medium was raised (Fabio Raguzzi).

For further research into this topic, it is possible to obtain more consistent data when the
experiment is carried out in a more qualified laboratory where the temperature, humidity,
atmospheric pressure, timing can be monitored with less possibilities of any deviation. It is
also possible to obtain more accurate data when the experiment is carried out for a longer
time period, so that the correlation between the effect of first-contact time of calciumions
with iron ions and iron absorption by S. cerevisiae can be examined in detail.

When looked at the articles that conducted several experiments on the effect of calcium
consumption on iron absorption either by using in-vitro duodenal cells or live subjects for
single-meal studies (Lynch), | realised that there had been a major factor as the contact
period. Studies showed that the effect of calcium consumption only has a reducing effect
on theiron absorption metabolism of duodenal cells when the experiments are performed
within short time periods. It is stated that there is a slight chance that iron absorption can
be blocked by calcium consumption within long periods, suggesting that calcium contain-
ing nutrients should be consumed at least an hour before or after taking iron supplement
(Yossef). The studies about maximizing iron absorption that is either taken from the nutri-
ents such as meat or greens (eg. spinach) or from artificial supplements such asiron tablets
draw attention as iron deficiency is considered as the most common nutrient deficiency
worldwide, affecting people from various ages (World Health Organization). That's why, a
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possible increase within the amount of the studies performed on maximizing iron absorp-
tion and finding the factors that are leading towards a reduction in the iron absorption by
the cells has a major role towards sustaining a healthier future.

5.2 Strengths

Table 15: Strengths of the experiment
Strengths

Significance
Decreased possibility of both random errors
and high uncertainties enable an access to a
much more accurate data.
Decreased possibility of collecting incorrect
data.
‘T'he experiment was carried out with ease.

Precise apparatus such as pipette, Vernier®
LabQuest 2, micropipette were used.

Recording the experiment with a camera.

Preparing the solutions needed beforehand.
Learning how to calibrate the
spectrophotometer before doing the
experiment.

The experiment was repeated three times.

5.3 Limitations

More precise data were obtained.

More coherent data were obtained.

Table 16: Limitations of the experiment

Limitations Significance Improvements
There may have been some delay
. with the addition of calcium The experiment can be carried
Timing

chloride solution within the given
time periods.

out by more than one person.

The lab was cold as |
carried out the
experiment in
winter.

It affects the rate of metabolic
reactions of 8. cerevisiae.

The experiment can be carried
out in an insulated environment.

There was no
equipment present in
the lab to observe

the cell membrane of
S. cerevisiae

It is needed to observe the cell
membrane of S. cerevisiae 1o
conclude whether calcium has
the same impact that it has on
humans on yeast or not.

The experiment can be carried
out in a more equipped lab.

Even though the
experiment was
carried out at the
same place, the
atmospheric pressure
was not monitored.

May have effects on S.
cerevisiae's gas exchange.
Excess CO; accumulation may
affect S. cerevisiae s metabolism.

Monitor the atmospheric
pressure.

Humidity levels
were not monitored.

May have effects on §.
cerevisiae's gas exchange.
Excess COz accumulation may
affect S. cerevisiae s metabolism.

Monitor the humidity levels.

The experiment was
carried out for a
short period of time.

Different effects may have been
observed in longer periods.

The experiment can be carried
out for a longer time period.

Using quite small
concentrations of
both iron and
calcium ions.

It caused several complications
while making the calculations
and prevented to obtain a clearer
relationship between the
concentration differences.

The experiment can be carried
out by using a greater
concentration of both iron and
calcium ions within the amounts
that will not inhibit the
metabolism of 8. cerevisiae.
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In vitro Screening of Antimicrobial Resis-
tance Development Process of Escherichia
coli Against Allium sativum Extract and
Pure Antibiotic

Research Question: How does the antimicrobial resistance develop-
ment process of Escherichia coli differ against crude ethanolic Allium
sativum extract compared to pure antibiotic (ampicillin) with respect
to change in inhibition zone diameter and biofilm formation over a
720-generation-long treatment process?

Introduction

When | get ill, my mom always suggests me to consume some garlic instead of tak-
ing antibiotics. To her, garlic is the "natural" antibiotic. My mom's approach didn't
quite satisfy me then, but after some time, | saw a poster on a pharmacy store about
the antimicrobial resistance. Poster's goal was to raise awareness on the irrational
use of antibiotics. It appears that in time, several antibiotics became useless due to
the resistance development of bacteria. When | was acquainted with this topic in our
Biology HL course, | became interested in the naturally available medicinal plants
like garlic and intrigued with my complete ignorance of their scientific value. These
experiences, together with my personal interest in the infectious diseases and phar-
macology, sparked my curiosity further on this topic.

Background Knowledge and Literature Review

Bacteria are prokaryotic microorganisms that are sometimes pathogenic to hu-
mans. Antibiotics are the main tool to cope with infectious diseases worldwide. First
modern antibiotic came out when Sir Alexander Fleming discovered penicillin in
1928. There are many natural sources of antibiotics like Streptomyces, Penicilliums,
Actinomycetes etc. and scientists have isolated the antimicrobial agents from these
sources to discover new treatments against bacterial infections (Bbosa et al, 410).
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Antibiotics have several mechanisms of action such as interference with the pepti-
doglycan synthesis in cell wall (see Figure 1).
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[ Cell wall synthesis | [ DHA gyrase | (RN elongotion | polymerase

© I acid Rifampin
Vancomycin L Ciprofioxacin Streptovaricins
Bacitracin Novobiocin

Penicillins

Protein synthesis
(505 inhibitors)
[ Erythromycin (macrolides)
Chloramphenicol

Cephalosporins
Monobactams
Carbapenems

Clindamycin
(Folic atid motabalism | :
Trimethroprim L Lincomycin
s Protein synthesis
(308 Il;gllorl]
[ Tetracyclines
Spectinomycin

Streptomycin
Gentamicin

Cytoplasmic membrane
structore

Kanamycin
Polymyxins Amikacin
Daptomycin | Nitrofurans
PABA Cytoplasmic  Cell wall
membrane i s
Puromycin

Figure 20-14 Brock Biology of Microarganisms 11/
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Figure 1 Action Mechanisms of Some Antibiotics (Adopted from G. S. Bbosa, 413)
Efforts to improve efficacy and activity spectrum of antibiotics via synthetic pro-
duction by chemical modifications to previous antibiotics resulted in the "Antibiotic
Golden Age" (Bbosa et al, 411). However, the extreme and irrational use of antibiot-
ics on humans and animals led to emergence of resistant populations of bacteria,
spreading rapidly and deteriorating the amount of convenient antibiotics.

Bacteria can develop resistance to antibiotics via numerous mechanisms (see Fig-
ure 2). These involve production of drug-inactivating enzymes, decreased uptake of
drug, and modification of the drug target, like cell wall, which plays a critical role in
resistance development and classification of bacteria.

E les of hani of antibiotic resistance

@ antiblotic inactivation of Qg [~} E - /

activationof @
drug efflux pumps

inhibition of
drug uptake

9 © 2009 Encyclopadia Britannica, Inc.

Q
Figure 2 Some Mechanisms for Antibiotic Resistance (Adopted from G. S. Bbosa, 420)
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Cell wall composition in bacteria are categorised into two groups: gram-nega-
tive and gram-positive. Gram-negative bacteria have relatively more complex out-
er structure, and their walls contain less peptidoglycan which is surrounded by an
outer membrane formed by lipopolysaccharides. Contrarily, gram-positive bacteria
have thick peptidoglycan cell walls. The gram concept gives clue regarding a possible
treatment for the particular pathogen. For instance, gram-negative bacteria are rel-
atively more resistant to antibiotics via their outer membrane, which obstructs the
transition of the drug (Campbell et al, 571-576). Escherichia coli is a gram-negative
bacterium that is multiple-drug resistant. It is the first bacterium detected to de-
velop an efflux-mediated resistance to tetracycline and its resistance mechanism is
almost always plasmidic (Cag et al, 2-4).

A phenomenon called "Quorum Sensing" is particularly effective in the ability of
bacteria to react upon an antibiotic. This mechanism allows bacteria to communi-
cate through signal molecules, providing them with significant benefits in host colo-
nisation, adaptation to changing environments and biofilm formation (Yung-Hua Li
et al, 2519). Biofilms, which are formed by extracellular polymeric substances, allow
bacteria to withstand extreme conditions, and even survive presence of antimicrobi-
al agents in high doses (G. Gebreyohannes et al). It is estimated that approximately
65% of hospital and human infections are associated with biofilms. Bacteria are 100
to 1000 times more resistant to agents in biofilm structure compared to planktonic
form (lto et al).

Figure 3 Biofilm Formation Stages (Adopted from R. Van Houdt, 627)

Use of conventional medicinal plants as alternative means of remedy becomes
more and more popular. Approximately 80% of the world's population rely on herb-
al medicines as primary healthcare (Ekor, 1). Garlic is one those conventional reme-
dies, belongs to onion family, and shows antimicrobial effect like other members of
the family (Wolde et al). The use of garlic as a natural remedy by several civilisations
to treat intestinal or lung disorders has ancient roots. It has also been used as a ther-
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apeutic plant due to its positive impact on the immune system (Jabar et al, 771). The
antibiotic characteristics of garlic derive from a substance called Allicin which is pro-
duced by the enzyme alliinase, and substrate alliin when garlic is chopped or crushed
(Bayan et al, 2).

o] o)
ALLIMASE
2 H20=CH-CH2-S-CH2-(.}H-COO' —————— H,C=CH-CHy-8-§-CHp-CH=CH,
Alliin +H,
NH 0 Allicin

o]
I .
+ 2 CH3-C-COO" + 2NHj4
Pyruvate

Figure 4 “Generation of Allicin in a Garlic Clove” (Adopted from Ankri and Mirelman, 125)

Allicin has also been proven effective against many multi-drug resistant bacteria.
The confounding fact about allicin is its unique activity mechanism against patho-
gens which makes the development of resistance by bacteria significantly more diffi-
cult (Ankri and Mirelman, 127).

O_
1

Figure 5 Chemical Structure of Allicin (Adopted from Wikipedia)

Additionally, inhibitory effect of alcoholic extracts of garlic on biofilm formation
against both gram-positive and negative bacteria was found significant (Mohseni-
pour et al).

The method of this research is optimized from the procedures of the works re-
viewed in literature. Antibiogram tests are done with disk diffusion which is one of
the most commonly used and advantageous techniques in microbiology (Balouiri et
al). Disk diffusion also allows to clearly image the susceptibility of bacteria on a sol-
id ground. In biofilm test, Microtiter Plate Assay is utilised with Crystal Violet (CV)
staining technique and quantitation with spectrophotometry (Coffey and Anderson,
631). This method is preferred by many microbiological studies due to its reliability.

Research Question

How does the antimicrobial resistance development process of Escherichia coli
differ against crude ethanolic Allium sativum extract compared to pure antibiotic
(ampicillin) with respect to zone of inhibition diameter and biofilm formation over a
720-generation-long treatment process?
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Hypothesis

If the bacteria are unable to develop resistance against the conventional medicinal
plants, then the zone of inhibition diameter and biofilm formation will not change
across the generations treated with the Allium sativum extract.

If the resistance development of bacteria against medicinal plants are harder com-
pared to pure antibiotics, then the variance (decrease) in the zone of inhibition diam-
eter and biofilm formation across the generations treated with the Allium sativum
extract will be less than that of antibiotics.

Materials and Method
Variables
Independent Variables;
§ Antimicrobial agent (Allium s. extract, Ampicillin)

§ Microorganism (Escherichia coli)

Dependent Variables;
§ Inhibition zone diameter (mm)

§ Biofilm Formation (%)

Controlled Variables;

S Number of generations treated; A generation of E. coliis produced every 20 min-
utes (Allen and Waclaw, 4)

§ Concentration of the agent

§ Density of the bacterial suspensions
§ Incubation temperature

§ Type of growth media and agar

§ Assay disc size

§ Conditions of the experimental environment
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Table 1: Special Materials, Devices and Apparatus Used

Name and Model of the Device/ Material

Aim of Using

Garlic from a regionally harvested local store

The extract material

Bacterial Inoculum, Escherichia coli. (non-
pathogenic strain, provided by the university
laboratory)

Test microorganism

Growth Medium (LB-Broth, LB-Broth Agar)

Culturing bacteria

Antibiotic assay discs (Oxoid, 10pg)

Antibiotic control

Antibiotic assay discs (Whatmann, 9mm)

Disk diffusion test for the extract

Sterile plastic petri dishes (90mm)

Solid media container

Ultra-distilled water

Preparing the media and solutions

Ethanol %96, %70

Extraction, surface sterilisation

Laminar Flow UV Cabin, Bunsen Burner

Creating a sterile environment for
microbiological experiments

Fume Hood

Working with solvent and organic material

Microtiter Plate Reader
(BioTek™ Cytation™ 3 Cell Imaging Multi-
Mode Reader)

Quantifying the biofilm in the 96-well plate

Spectrophotometer (UV/Vis -Beckman
Coulter)

Measuring the bacterial density

Rotary Evaporator (Rotavapor) (Heidolph)

Removing the solvent from the extract

Autoclave, (SANYO)

For sterilisation

Incubators (Memmert)

Incubating the bacteria

Stereo Microscope (Olympus)

Examining the petri dishes

Balance (Ohaus) £0,01mg

Weighing out materials

UV Cabinet

Screening the TLC papers

Inoculation loop

Isolating bacteria from agar surface

Micropipette and sterile micropipette tips
(FinnPipette)

Transferring solutions and suspensions
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Procedure and Experimental Steps

Preparation and Storage of the Extract

I. About 20 cloves of garlic were peeled off, frozen with liquid nitrogen then crushed
with a mortar and pestle.

Il. Crushed material was put into a glass bottle and 20 mL of 96% ethanol was
poured for each clove (400 mL), then left for 18 hours of extraction.

IIl. The ethanolic garlic extract (EGE) was filtered using a filter paper and funnel
into an evaporating flask. The flask was mounted to rotavapor, pressure of the
condensation chamber was decreased to 200 mbar and the device was run at 50°C
and 100 rpm until the solvent is removed.

IV. The extract obtained was filtered again to a petri dish and left overnight to al-
low the solvent to evaporate.

V. The solid residue was carved using a spatula, and weighed within a tared empty
microtube, then stored at +4°C for further use.

bz

A Y ————————
Figure 6: The Process of Obtaining the Extract

Preparation and Storage of the Culture Media

I. Powder growth medium (25g without agar/ 30g with agar) was dissolved in wa-
ter (1litre), boiled and mixed on a heating magnetic stirrer.

Il. The bottle(s) were autoclaved at 121°C for 15 minutes for sterilisation and cooled
before storing at +4°C.

Il. (when preparing solid media) Bottle was cooled down to 60-70°C and poured in
sterile petri dishes (15mL each) in a laminar flow chamber.

IV. The agar was solidified, and petri dishes were stored within plastic bags under
+4°C

Growing Microorganisms for Experiments

These steps are followed to prepare bacteria for following experiments (i.e. anti-
microbial and biofilm assay).
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Liquid to liquid passage: In a sterile centrifuge tube, 10uL of the bacterial stock
solution was passaged into 5 mL of liquid media using a micropipette, then incubat-
ed for 20 hours within incubator shaker at 25°C.

Solid to Liquid passage: Selected colonies were isolated using a sterile inoculation
loop and suspended in 5mL of liquid nutrient media, then incubated as above.

Storage of Used Bacterial Suspensions: Tubes were labelled, placed in tube racks
and stored at +4°C for further use.

Figure 7 Bacterial Inoculums are Stacked on a Tube Rack in the Refrigerator
Disk Diffusion Test

Optimising from the Kirby-Bauer protocol (Hudzicki), this method was utilised to
measure the inhibition zones and select the surviving colonies.

I. The incubated bacterial suspensions were diluted according to the McFarland
Standards to arrange the 'Colony Forming Units' (CFU)/ mL -bacterial density-;

a. Spectrophotometer was blanked with growth medium.
b. Optical Density (OD) of bacterial suspension was measured under 625 nm.
c. A millilitre of 0.5 McFarland (approximately 107 to 108 CFU/mL) suspension
was prepared by diluting with liquid media. (M=0OD in this case)
Il. In order to determine the maximum inhibition concentration; extract solutions
of 25 to 1 mg/ 50 ulL were prepared.

lll. Both sides of empty assay discs were impregnated with 25uL of each extract
solutions and the solvent was evaporated to prevent its antibacterial effect.

IV. 100pL of the diluted suspension (0.5 McFarland) was dispensed over the solid me-
diain petri dishes and spread over all the surface with a sterilised plate spreader.

V. Extract discs and antibiotic discs (Penicillin, Ampicillin, Cefepime -10 ug disc’-)
were placed on the agar surface using sterile forceps, the lids of dishes labelled
with assay information and incubated for 20 hours at 25°C.

VI. Clear inhibition zone diameter was measured right after incubation with a
digital Vernier calliper (correct to 0.50 mm) under stereo microscope. Ampicillin
(AMP) and 25 mg/ 50 pL have given the most suitable results.
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Figure 8 /. Sterile Cabin Setup 2. Measuring Zone Diameters 3. A Sample from the Test

Isolation of the Resistant Bacterial Colonies

I. While measuring zone diameters, surviving colonies were indicated by a marker
on the petri lid.

II. Spotted colonies were selected with inoculation loop and re-cultured by doing
solid to liquid passage.

Disk diffusion test was implemented repeatedly for every re-cultured surviving
bacterial colony until 720th generation of bacteria, treating with EGE (25 mg disc-1)
and AMP (10 pg disc™.

Figure 9: Isolation of Spotted Colonies

Microtiter Biofilm Assay

Bacterial strains obtained after 720 generation of treatment will be referred as "AMP/
EGE resistant" respectively.

Biofilm formation of wild type E. coli, AMP resistant E. coli and EGE resistant E.
coli under AMP and EGE treatment was tested:

I.On a 96-well plate, 50uL of growth medium was added to each well using a mul-
tichannel micropipette.

Il. 50pL of either AMP (50 pg/mL) or EGE (125 mg/mL) was dispensed to first col-
umn wells.

IIl. By doing serial dilutions, each column was diluted three times by the ratio %-.
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Concentrations from highest to lowest will be referred as dose-1/2/3 respectively.

IV. Negative control (untreated-wild type E. coli) and blank (only media) was placed
in plate.

V. Bacterial suspensions used were adjusted to OD, - 0.02. Then, 50uL of diluted
bacterial suspensions were added to related wells.

VI. The plate is incubated for 24 hours for proper biofilm formation at 25°C in a
nonshaking incubator.

VII. After the incubation, the wells were emptied safely to remove any planktonic
cells, and washed 3 times with saline solution, then left to dry in an incubator at
60°C for an hour.

VIII. 200 pL of 0.1% CV solution was added to each well to stain the biofilm and
allowed to sit for 10 minutes next to a spirit burner to avoid contamination, at
room temperature.

IX. To remove excess CV solution, the entire plate was washed roughly with dis-
tilled water and let dry for an hour under 60 °C.

X. Then, to solubilise CV stained biofilms, 200uL of %96 ethanol was added to
each well.

Xl. Biofilm was quantified by measuring OD using the plate reader.

590nm

Figure 10 /. Staining the Biofilm 2. Washing the Excess CV 3. Plate Arrangement is Being
Entered to Device Interface 4. Loading the Plate to the Device
Thin Layer Chromatography

I. A 5x12cm piece was cut down from the TLC paper.

Il. 30pL of the EGE solution (25 mg/ 50 uL) was dispensed gradually over the bot-
tom line of TLC paper at 4 points.

IIl. The paper was placed in a tank filled with various solvents and let sit in fume
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hood until the mobile phase has reached the upper line, then the paper is let dry.

IV. In a UV cabinet under 312 nm, the separated metabolites are indicated, by a
pencil.

V. The separated fractions are cut and used in disk diffusion assay.

Figure 11: /. Examination of TLC Paper Under 312 nm Irradiation 2. Using the Seperated
Materials in Antibiogram Test

Statistics

Statistical analysis was carried out with "2 Factorial Analysis of Variance" test
(twoway ANOVA). StatPlus software was utilized. Treated number of generations
was selected as the first factor and antimicrobial agent as the second. Inhibition
zone diameters are selected as scores.

Null hypotheses; (HO)1: The antimicrobial agent used has no significant effect on
the process of resistance development against a particular drug, (H0)2: The number
of generations produced has no significant effect on the process of resistance devel-
opment against a particular drug.

Figure 12 StatPlus two-way ANOVA
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Considerations regarding safety, ethics and environment

Ethics;

« Spread of microorganism to environment was precluded. There were no addition-
al ethical problems involved with this study.

Environment;
« Cultivated bacterial inoculums were autoclaved and disposed as medical waste.
« Environmentally friendly ethanol was used for extraction.

» The consumable and microorganismal wastes were stored in biological hazard
bags and discarded as medical waste.

Safety;

« To avoid contact with possible pathogenic microorganisms, protective gloves and
lab coat were worn all the time. Although a non-pathogenic strain of bacterium
was used all the microbiological experiments were done in a laminar flow UV cabin
with bunsen burner.

» When using liquid nitrogen, protective gloves were worn.
« Alcohol wipes were kept around to sterilise apparatus and surfaces when needed.

« Preparation of solutions, evaporation and TLC were done in fume hood to avoid
volatile harmful solvents.

Analysis
Raw Data

Table 2 demonstrates qualitative and quantitative data obtained from the disk
diffusion.

Table 2 Serial Disk Diffusion Tests Results for Consecutive Generations

Number of Ampicillin (10 pg/ disch Ethanolic Allium Satives Extract (25 mg/ disc)
Generations | Zone of Inhibition Diameter (mm = (.50) Qualitative Obs - Zone of Inhibition Diameter {mm = 050} Quali O "
e 07 Wil piton meler =) Dualictive Observations f—mmmeo 0N IS IR = 22 ¢y fingtive Observasions
Treated Trial | Trial 2 Trial 3 Trial | Trial 2 Trial 3
120 19.00 19.50 19.50 Clear, uniform, single 15.50 17.50 1700 Clear, uniform, single
e one.
Fone edge slightly
240 1800 18,50 19,00 Less unilorm sone edge 17.00 17.50 18,00 curves inward af some
points.
) 1%,00 18,00 jgsn | Fome colonics visibleon| . o 1100 1800 Edge of zone s thichker
the one edge bt chear inside.
Zone fomms in wo | Zone fomas in two Livers
480 17.50 17.50 18,00 lyers, incomplete 16,000 1600 18.00 bt outer layer is harely
inhibion wvisible.
Few colonics visible Surviving colenics arne
600 16,50 17,00 17,00 ST VI 15,00 16,00 16,00 more visible as a thin
aver the clar sone edge
layer next o zone edge.
Thicker zonc edge with
Zone edpes thicke -
720 14.50 15.00 15.00 ome o0pes ke, 1450 15.00 16,00 visible surviving
blurred, nonuniform. .
colonics
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Both for AMP and EGE treatments, inhibition zone diameters have gradually de-
creased. Qualitative observations were similar, in both treatment processes, zones be-
came to form nonuniformly and surviving colonies were visible in the layers or edges.

Raw data used regarding the biofilm assay is given in appendix.

In TLC test, the extract has separated in 5 fractions but no inhibitory effect of frac-
tions was observed on the bacteria, thus, there is no further analysis regarding TLC.

Processed Data
Disk Diffusion Assay

Raw data from disk diffusion was processed by calculating means, standard de-
viations and errors from trials.

Mean (.J?]:EE:Eﬁ

’ Ny )
Standard Deviation (SD): w

Standard Error (SE): f{—;

Where;

X: sample

i: sample no

n: number of samples

Table 3 Total Variance in Zone Diameter Between the Treated Generations with Mean, Standard
Deviation and Standard Error Calculations of Disk Diffusion Assays

Number of Ampicillin (10 pg/ disc) Ethanolic Alinm Sativiem Extract (25 mg/ disc)

Numiber o

Generations Zone of Inhibition Diameter (mm) Standard | Standard Error Zone of Inhibition Dismeter (mm) Standard | Standard Ervor

Treated Mean Deeviation (mm)| (mm) Mean Deviation (mm) {mm}
120 1933 029 07 17.67 076 044
240 18,50 0,50 0,29 17,50 0,50 0,29
60 18.17 029 017 16,55 1.26 073
450 1767 029 017 16,67 LI5 067
GO0 1683 029 017 15.67 0,58 0,33
720 1483 029 017 15,17 0,76 01,44
Varianee 4.50 250
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Table 3 shows that zone diameter variance (decrease) of AMP treated generations
(4.50 mm) is higher than that of EGE treated generations (2.50 mm). Mean values
are expressed in the graphs below, error bars indicate SE.

Zone of Inhibition Diameter (mm + 0,50)

20,00

y = -0,80x + 20,36

19,50 p-
19,00
18,50
18,00
17,50
17,00
16,50
16,00
15,50
15,00

14,50

14,00
120 240 360 430 600 720

Number of Generations Produced

Graph 1 Inhibition Zone Diameter (mean) of Consecutive Disk Diffusions with AMP

Zone of Inhibition Diameter (mm =+ 0,50)

20,00
19.50
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17,50
17,00
16,50
16,00
15,50
15,00
14,50

14,00
120 240 360 480 600 720

Number of Generations Produced

y=-0,52x + 18,40

Graph 2 Inhibition Zone Diameter (mean) of Consecutive Disk Diftusion with EGE
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Graphs visually show the decrease in zone diameters between intervals. Slope of
the best fit line for AMP treatment process (-0.80) is found greater -in magnitude-
than that of EGE treatment process (-0.52).

Statistical Test
Zone diameter data is tested by two-way ANOVA and illustrated in Table 4.

Table 4 two-way ANOVA Results

two-way ANOVA
Source of Variation Sum of Squares |degrees of freedom| Mean Square F p-value F crit
Factor #1 (Generation ) 1.613.750 5 322.750 1,304,040 0.00680 505.033
Factor #2 (Agent) 270.750 1 270.750 1.093.939 0.02130 660.789
Within Groups 123.750 5 0.24750
Total 2.008.250 11 182.568

For both factor 1 -number of generations produced- and factor 2 -agent used for
treatment- F critical values are found lower than F values, (505,033<1,304,040)
(660,789<1,093,939) respectively [p<0.05]. Hence, null hypotheses were rejected.

Biofilm Assay

Data obtained from the plate reader was processed using the formulas below and
illustrated in Tables 5 to 8.

Mean, standard deviation and error are formulised and symbolised above. (see
Disk Diffusion Assay)

ODpeg = ODyeg — ODyyani : Blanked mean OD value of neg

ODsampie = ODsampie — ODpiank - Blanked mean OD value of sample

SE x 100
%S Tres

Dsample X 100

% Inhibition: /00 - >

Obneg

ODpeg x 100 0
ODneg

Assumed 0% for neg; 100 —

% Biofilm: /00 — %inhibition

Assumed 100% for neg; 100— 0= 100
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Table 5 Wild Type E.

coli vs EGE Biofilm Results

Concentration (mg/ ml)

125.00 62.50 31.25 Untreated
Average OD 0.44 0.03 0.03 0.10
% Error 162.65 7.66 16.02 5.07
% Biofilm 446.40 32.60 34.60 100.00
% Inhibition -346.40 67.37 65.43 0.00
Table 6 EGE Resistant £. coli vs EGE Biofilm Results
Concentration (mg/ ml)
125.00 62.50 31.25 Untreated
Average OD 0.33 0.04 0.05 0.10
% Error 80.36 11.26 8.57 5.07
% Biofilm 333.00 38.10 49.10 100.00
% Inhibition -232.98 61.90 50.94 0.00
Table 7 Wild Type E. coli vs AMP Biofilm Results
Congcentration (pg/ ml)
50.00 25.00 12.50 Untreated
Average OD -0.01 -0.01 0.07 0.10
% Error 6.93 4.85 27.55 5.07
% Biofilm -8.60 -7.40 18.75 100.00
% Inhibition 108.63 107.44 2441 0.00
Table 8 AMP Resistant £. coli vs AMP Biofilm Results
Concentration (pg/ ml)
50.00 25.00 12.50 Untreated
Average OD -0.02 0.03 0.04 0.10
% Error 2.61 32.37 20.10 5.07
% Biofilm -19.80 25.60 37.70 100.00
% Inhibition 119.82 74.45 62.27 0.00

The percentage biofilm values are demonstrated in the Graph 3, error bars indicate

percentage SE.
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Graph 3 Percentage Biofilm Formation of AMP/ EGE Resistant and Wild Type Strains Under
Three Different Treatments

Error involving the highest concentration of EGE is far beyond the limits of accu-
racy. Overall, biofilm formations by the resistant strains are higher compared to for-
mations by wild type strains. In order to better analyse the results, erroneous results
are omitted from the Graph 4.
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*

=20.00

Biofilm Formation (/%)

EGE AMP EGE AMP
Untreated 62,50 mg 25,00 pg 31,25 mg 12,50 pg

Treatment Dose /mL

Graph 4 Percentage Biofilm Formation for Better Analysis
It is now more clearly seen that resistant bacterial strains form more biofilm com-

pared to wild type strain. Greatest variance between the resistant and wild type
strain is in dose-2 for AMP and dose-3 for EGE. In order to analyse the variances be-
tween resistant and wild strains, Table 9 is drawn using the following formula:

Variance = %Biofilm - %Biofilm

Resistant WildType

Negative result is considered erroneous and assumed O.
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Table 9 Biofilm Formation (%) Variance Between Resistant and Wild Type Strains

Variance in Biofilm Formation (%)

*Dose 2 **Dose 3
EGE 5,50 14,50
AMP 25,60 18,95

*EGE: 62.50 mg/ mL, AMP: 25.00 ug/ mL
**EGE: 31.25 mg/ mL, AMP: 12.50 ug/ mL

Table shows that variance in biofilm formation is always greater at AMP treated strain.
Results and Discussion

Inhibition zone diameters over generations show that E. coli is able to develop
resistance against both AMP and EGE. Hence, the hypothesis that bacteria are not
able to develop antimicrobial resistance against medicinal plants is not confirmed.
However, the variance (decrease) in zone diameter in the AMP treatment process
(4.50 mm) was higher than variance of EGE (2.50 mm). Moreover, best fit lines in
the Graphs 1and 2 show that antimicrobial resistance development process against
AMP (slope: -0.80) is faster than for EGE (slope: -0.52) since AMP has a steeper de-
crease in zone diameters. Standard errors are sometimes relatively high especially
in 360™ and 480" generation of EGE. This might be due to the degradation in qual-
ity of the extract used in some trials or uncertainties involved with McFarland set-
tings or random errors. These results are statistically significant [p=0.0680<0.05],
[p=0.02130<0.05]. It was seen that both 'type of agents used' and 'treated number
of generations' produced significantly affects the process of decrease in zone diam-
eters.

Unexpected values for SE regarding the biofilm assay are obtained. This might be
due to the inadequacy of the CV staining method since sometimes the stain might
not be completely washed. Also, the experimental inaccuracies could have been
caused by human or random error. However, the results substantially support the
hypothesis since they overlap with the disk diffusion data. Dose-1 of EGE probably
encouraged the formation of biofilm as a stress factor for both wild type and resis-
tant strains (446.40%, 333.00%). It is the only sample that resistant strain formed
less biofilm than wild type. However, if that concentration was a stress factor for the
formation of biofilm, the decreased formation in resistant strain is explainable since
it should be less stressed by the treatment. Still, this error might only indicate an
experimental error if some extract residue was not washed off properly.

In other treatments (see Graph 4) it is seen that resistant strains have always
formed more biofilm as previous study also suggests (Ito et al). Since resistant bac-
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terial strains are less susceptible to agents used, the inhibitory effect of agents on
biofilm formation deteriorate as well, which results in more biofilm formation.

The variance (increase) in biofilm formation between resistant strains and wild
type is highest at the 2" dose of AMP (25.60 %). Variance for EGE treatment at that
particular dose is much less (5.50 %). These findings indicate that the antibiotic (am-
picillin) has deteriorated in inhibitory effect on biofilm far more than EGE, especially
in dose-2, with dose-3 signalling the same result in closer values (see Table 9).

The ability of EGE to retain its inhibitory effect might be related to its interference
with QS mechanism. Since the crude extract contains many metabolites other than
Allicin, it might be an evidence of synergic molecules or QS inhibiting metabolite.

The aim of TLC test was to provide insight on the metabolites, but no inhibitory
effect was observed. It might be due to decay in concentration during fractionation
or degradation of effective molecules.

Evaluation
Strengths

This study tested the antimicrobial resistance development with respect to two
distinct parameters. Evaluating the correlation between the change in zone diame-
ters and biofilm formation is a strong aspect of this experiment since both factors
are associated with resistance issue. Using an optimised disk diffusion assay allowed
directly to visually observe and distinguish surviving colonies. All the experiments
were conducted in a well-conditioned university laboratory which granted many op-
portunities. Biofilm assay was implemented using an advanced automatized reader
which granted more reliable quantitation compared to manual spectrophotometry.
Hypotheses were mostly confirmed. This study contributes to the literature by show-
ing the distinction between resistance development processes against pure antibiot-
ic and crude medicinal plant extracts.

Weaknesses

Consecutive disk diffusion was a time-consuming manual method which prevent-
ed production of more generations. Moreover, some results from the biofilm assay
had relatively high percentage errors. Moreover, only one testing material (garlic),
one control antibiotic, and one bacterial strain were used to conduct the experiment.
Hence, making generalisations regarding the 'antimicrobial resistance and medicinal
plants' concept with genuine research subjects at hand is not completely attainable.
Also, the concentration of effective metabolite (Allicin) in the crude extract was un-
known. If the concentration of the metabolite and the antibiotic used in treatments
could be kept same, the results would be more reliable. Using only one solvent for
extraction might have eliminated some effective metabolites as well. Additionally,
no significant outcome was obtained from TLC test.
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Improvements

Although the optimised disk method provided significant results, more developed
protocols can be followed to obtain more reliable results. For example, morbidostat,
an automated continuous-culture device, can be used for studying bacterial drug
resistance (Toprak, Veres et al; 2013). Use of this advanced method can allow treat-
ment of much higher number of generations. This way, more independent variables
like additional test microorganisms, extracts and antibiotics can be investigated in
the study, enhancing the attainability of general inductions regarding the antimicro-
bial resistance phenomenon. It was harder for bacteria to develop resistance against
the extract used. The reason behind this occurrence can be analysed by examining
the effect of metabolites in the extract on QS mechanism.

Conclusion

Overall, the antimicrobial resistance development of E. coli is found to occur hard-
er against the Allium sativum extract compared to Ampicillin; measured by the inhi-
bition zone diameter variance between first and last treatments which is greater for
AMP treatments. Also, rate of the process is expressed by the slope of the trendlines.
AMP, having a steeper trendline, loses its inhibitory effect at a higher rate; indicat-
ing a faster resistance development by E. coli. Two-way ANOVA was applied to zone
diameter data. Null-hypotheses were rejected, and alternates accepted for both fac-
tors (F-critical>F) [p<0.05]. Hence, both 'antimicrobial agents used' and 'number
of generations treated' have significant effect on the process of antimicrobial resis-
tance development. Biofilm assay results mostly support these outcomes as well.
Biofilm formation of the resistant strains were always higher than that of wild types
except for dose-1.

Also, decrease in biofilm inhibitory effect was greater in AMP, which overlapped
with rate of resistance development. This study draws attention to an important
point since the studies directly distinguishing between resistance development
against modern antibiotics and conventional medicines are rare. | believe my work
can contribute to the existing literature by urging to examine the outcomes of dif-
ferent extracts of various conventional medicines on this manner. These studies, im-
proved with more advanced protocols and devices like "morbidostat” and QS inhibi-
tion assay, can benefit us in coping with antibiotic resistance problem.
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Appendix

Table 10 Raw Data from Plate Reader

1 2 3 4 5 B T 8 2 10 11 12
1,3475 0,1711 10,1869 0.2 0,7342 0,1813 04154 0,1656 0,1555 0,1574 10,1547 0,1585
1,5252 0,1841 10,1938 0,186 0,5424 0,174 03849 | 0.1559 0177 02352 | 0,1904 0,21
01376 0,1323 | 0.1844 0,1831 0,1155 0.1208 0,1335 | 0.1369 0,2384 0,3103 | 0.2851 0.2442
0,1145 0,1202 | 0,1546 0,2141 0,1163 0.2245 0,1229 | 0,1424 0,184 02696 | 0,2805 0,2023
0,1394 0,1333 01407 01388 | 0.1378 0,1328 0,1289 | 0.1491 0.2625 02635 | 0.2615 0,2449
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Eylal Yildirm
Kinetin's Affect on Growth of Mixed
Algae Culture

Research Question: How do different concentrations (0, 5, 10,
15, 20 ppm) of kinetin (N6-furfuryladenine) affect growth on
mixed micro-algae culture over 6 days period?

Abstract

People have been in need of natural resources since the beginning of history, it is
not surprising to say that this will continue like this. Following the industrial revolu-
tion, sustainable living plans emerge, which can be seen as one of the rising trends
of the 21 century.

The reason for choosing algae as the subject of this study is to answer this question
to some extent. Algae are sustainable, easy to grow, have high harvest yields and can
be applied in many areas of the industry. Since there is not much data on the cultiva-
tion of algae, an area that has not been studied before is chosen to investigate. This
led the investigation to answer the question: 'How do different concentrations (0, 5,
10, 15, 20 ppm) of kinetin (Né6-furfuryladenine) affect growth on mixed micro-algae
culture over 6 days period?"'.

As a result of the pre-researches; 15 flasks containing the same amount of mixed
culture of micro-algae (Thalassiosira weissflogii, Isochrysis sp., Nannochloropsis)
were placed in an assembly, containing 5 different concentrations of kinetin in each
flask; O, 5, 10, 15, 20 ppm. A spectrophotometer is chosen to measure the growth
rates in different mixes by obtaining absorbance values. Absorbance was recorded
3 times in 6 days, once in 72 hours, to demonstrate algae growth. The results show
that the 20 ppm kinetin has the highest growth rate. The reason for that can be con-
cluded as a higher effect of increased concentration of kinetin on algae. However,
more investigation is needed to show the metabolic effect of kinetin on algae and to
find the highest yield with the least amount of kinetin being used.

439



Chapter 1: Introduction
1.1 Background Knowledge

Oceans cover three-quarters of the Earth's surface. In this large body of water,
there are more than 5000 species of planktonic microscopic algae, which are the
basis of the seafood chain and produce half the oxygen in the world. Algae is a highly
diversified group of microorganisms known as both macro and microalgae. It ex-
tends from 0.2-2.0 mm diameter peak plankton to 60 m long giant lichens (Barsan-
ti and Gualtieri, 1). Moreover, algae shaped the biogeochemistry of the earth. It is
important for the biogeochemical cycles of the elements they absorb and produce,
such as carbon, oxygen, nitrogen, phosphorus, silicon, and sulfur (Barsanti and Gual-
tieri, 160). Thus, they have a huge impact on the current economy day by day.

The biological extent of algae is called phycology, despite the term algology is
sometimes used (Ka”stovsK y et al., 95-96). Algae has an important place in the in-
dustry. Besides the production of biodiesel and bio-ethanol, it is a source of nutrition
for many animals in nature. Also, it is a useful resource in pharmaceutical, cosmetic,
heat and electricity production (Thornton et al., 3). The increasing requisition for
algae would be better met by a high rate of algae harvesting. Hence, | started look-
ing into algae growth optimization ways, leading my research to a cytokinin named
kinetin (N6-furfuryladenine).

Kinetin (N6-furfuryladenine) was the first cytokinin to be isolated almost 45 years
ago. Cytokinin (naturally occurring, N6 - substituted adenine derivatives) is the ge-
neric name used to call a plant-growth regulator which promotes cell division and
may play a role in cell differentiation (Barciszewski et al., Kinetin..., 37). It is soluble
in aqueous strong acids (in this case HCl), alkalis, acetone, ethanol, glacial acetic
acid, butanol, and ether, but insoluble in distilled water. Sublimates at atmospheric
pressure at 220°C (Barciszewski et al., Kinetin..., 38). Kinetin has many effects such
as aging delay, decomposition of oxygen radicals, activation of RNA polymerase
I-transcription, activation of cell carrier phosphatase activation, activation of the
synthesis of ABC carriers, inhibition of the lipoxygenases activity, production of phy-
toalexin, phenylalanine. It directs enzyme activity and can express different genes in
culture (Barciszewski et al., Occurrence..., 257). Kinetin may also stimulate the onset
of transcription, as shown in the example of Arabidopsis thaliana. Kinetin causes
an increase in rRNA transcripts depending on dose and time. That is, the increased
steady-state of rRNA transcripts is not part of the positive response. rRNA transcrip-
tion is equally induced in roots and tissues. Therefore, protein synthesis may be the
main cause of biomass growth. No effect of gibberellic acid, abscisic acid, auxin and
ethylene on rRNA transcription was detected. This makes kinetics special and effec-
tive in the transcriptional phase (Barciszewski et al., Kinetin..., 40).

RNA polymerase-| stimulates cell turnover by catalyzing the phosphorylation of
tyrosine of 'cdc2' kinase. This is the basis for the mechanical discussion of the effect
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of kinetin at the transcriptional level (Barciszewski et al., Kinetin..., 41). Eukaryotic
organisms, mainly improve cell cycle as a result of cyclin-modulated kinase activi-
ties. Kinase (cdc2) increases its activity upon interaction with cytokinin. In Physcomi-
trella, a species of algae, Kinetin promotes vegetative reproduction as part of a cycle
that grows buds. Phosphate removal and activation of enzymes are the elements
that support the rapid introduction of the cell into mitosis. Cytokinin is responsible
for this condition (Barciszewski et al., Kinetin..., 42). We have not fully understood
the effects or concepts related to this hormone. The effects of cytokinin have not
been fully understood for half a century (Barciszewski et al., Kinetin..., 37). Further
studies are needed in the field of kinetin to fully understand and demonstrate the
effect of kinetin on certain organisms and to give data. Despite the number of stud-
ies that shows some important facts about kinetin, there was no study to show its'
effect on algae and algae growth. There is not much valid information or data on the
effect of kinetin on algae. Therefore, | would like to specialize in the study of kinetin,
since both algae and kinetin are important human resources that have not yet been
discovered.

I will be investigating the increasing change in the concentration of kinetin and its'
effects on algae mix solution. For this, | will prepare O (control), 5, 10, 15 and 20 ppm
(parts per million) kinetin solutions and feed the cultures. Next, | will measure op-
timal growth three times for each culture by using absorbance spectrophotometry,
and have a valid source of information about the growth.

1.2 Research Question

How do different concentrations (0, 5, 10, 15, 20 ppm) of kinetin (N6-furfurylade-
nine) affect growth on mixed micro-algae culture over 6 days period?

1.3 Significance of Investigation

Algae has been my interest since the algal bloom which took place in my home-
town. | had the chance to analyze and observe the changes occurred related to this
event. Environmental effects were hazardous as there is a high diversity of organ-
isms in the district. Contrary to belief, algae are not the cause of this damage. This
is due to irresponsible urban plans and non-environmentalist actions. As | started
searching algae more, | fascinated by the products fermented from it. | first read
parts from "Algal Anatomy, Biochemistry, and Biotechnology" by Laura Barsanti and
Paolo Gualtieri. Algae and products fermented from it can be used in food indus-
try to overcome hunger, in health area to develop drugs, in purification systems to
provide clean and usable water, in energy industry to advance a more sustainable
attitude, in work-life to provide new employment areas and a steady economical
growth, in industry to provide innovative solutions, in cities and countries to embark
on sustainable alterations, in everyday life to suggest a responsible consumption
and production attitude, in awareness of the climate change, in favor of the life be-
low water and life on land. However, as stated in the book, there is still not enough
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information about algae or its' applications to biotechnology. Later on, my interest
pushed me to investigate the effect of kinetin on algae. That's why | wanted to ex-
plore the effect of different concentrations of kinetin, a plant growth regulator, on
micro-algae species Thalassiosira weissflogii, Isochrysis sp., Nannochloropsis over 6
days period, under laboratory conditions. With this experiment, | aim to show some
valid data, also, methods with space and time-saving features.

This method can be used to source algae to different fields of industry in a short
time period, effortlessly. Also, by writing this essay, | aim to demonstrate an alterna-
tive field to be developed in order to meet the 11 goals of the 'Sustainable Develop-
ment Goals' list of United Nations (UN).' This essay aims to encourage industries to
use algae and adopt a more environmentally friendly perspective.

Chapter 2: Investigation
2.1. Hypothesis

Cytokinins are plant growth regulators that play a part in senescence and chlo-
roplast development, primarily by helping cell division (Ozioko et al., 2368). Kine-
tin is one of the cytokinins, cytokinins are known to trigger the above-mentioned
conditions and play an important role in cell division. Kinetin is a growth regulator
hormone, a higher concentration of kinetin will likely to assist growth per unit time
in a laboratory environment. Studies so far have shown that kinetin (N6-furfurylade-
nine) affects plant growth. In other words, kinetin, which functions with biochemical
pathways, causes plant morphogenesis (Barciszewski et al., Occurrence..., 261). As
there is more kinetin available, there will be a higher rate of cell divisions, therefore,
an increased growth rate.

2.2 Independent Variable

« The independent variable was the concentration of kinetin (0O, 5, 10, 15, 20
ppm) in each flask. The concentrations and methods used were optimized
from the research "Effect of some phytohormones on growth characteristics
of Chlorella sorokiniana IAM-C212 under photoautotrophic conditions" (Ozio-
ko et al., 2370).

2.3 Dependent Variable

« The dependent variable was the growth rate of algae. | determined to use a
different way of measuring growth than the existing methods. | conducted the
ability of an absorbance spectrum to the changing growth of algae, and aim
to detect the increase in growth. This method correlates algal growth to light
absorbance at specific wavelengths is not only reliable but also easy to set up
(Rodrigues et al., 225).

""About the Sustainable Development Goals", United Nations, 26.02.2020, https://www.un.org/sustainablede-
velopment/sustainable-development-goals/.
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2.4 Controlled Variables

e Each species of algae would normally react differently to kinetin, but due to
the hardships of delivery, | had to choose one from my country. | used the only
available algae mix which is Seachem Reef Phytoplankton 250 mL. The spe-
cies used in the mix Thalassiosira weissflogii, Isochrysis sp., Nannochloropsis
are some of the most common of all. They can be found in the same habitat,
mostly in seawater. During the adding process, the algae mix was shaken con-
tinuously in order to provide a well-mixed culture for each set up at the start
of the experiment.

o The environmental factors (pH, moisture, day-night temperature, light) in
which the algae were located before the start of the experiment was identical
for all, as they were all placed in the same location, same time. The day-night
temperature was between 22-25 °C, and the pH recorded between 6.85- 8.50.
The pH values were controlled twice a day, to maintain a balance between dif-
ferent flasks. If these conditions were not conducted, the growth rates would
be affected.

e The time between measurements of absorbance spectra for each sample
was carried out was kept constant (every 72 hours), to ensure the data is valid
and reliable. Also, time taken for measuring the samples were kept shorter
than 15 seconds for all of the flasks.

o The flasks used for each set up were identical in shape. This proves that the
volume for each flask is also identical, providing the same space for each mix
of algae to grow.

Chapter 3: Method

3.1 Materials and Apparatus

e Organisms: 250 mL of mixed algae solution containing Thalassiosira weiss-
flogii, Isochrysis sp., Nannochloropsis divided and added to each flask as 50 mL
individually. The algae are obtained from an online pet market called 'Evci-
lal Pet Shop'. Guaranteed analyses of 1 gram of mix culture includes; >%0.40
protein, >%0.15 raw oil, 0.032 mg Cu, <%0.50 raw fiber, <%96.80 moisture,
<%3.00 ash.

e The Kinetin (N-furfuryladenine, 99% pure) used in the experiment was ob-
tained from 'SCHWARP BIO TECH.- tarimspot'.
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Table 1: Apparatus

Apparatus Uncertainty
500 mL conical flasks (Erlenmeyer) +0.5 mL
Electronic mass balance +0.001 g
Measuring Cylinder 250 mL +0.5 mL
Measuring Cylinder 100 mL +0.5 mL
100 mL beaker +0.5 mL
50 mL beaker +0.5 mL

Air Pump (3V)
Buchner Flask 250 mL
Bulb (30 V)

Clamps

Clear Hose (2 Meters)
Dropper

Feed Stock Solution
Fume Hood

Glass Rod

Metal Spatula

Petri Dish

Rubber Caps
Spectrophotometer
Tap and Distilled Water

Thermometer

3.2 Preliminary Experiment

A preliminary experiment was conducted to see if the chosen species of algae are
well-suited to the experiment environment and wether algae will be alive after in-
troducing to kinetin. 5 trials were tested with 0, 5, 10, 15 and 20 ppm' s of kinetin, as
explained in this chapter. No indisposed situations detected.
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3.3 Experimental Method

Firstly, each apparatus used in this experiment washed and sterilized with ethyl
alcohol before the start of the experiment, also the environment cleaned from any
kind of contamination or things that are capable of conduct contamination to ex-
periment.

Then, to find the correct concentrations of kinetin, we need to work out an equa-
tion. In order to get a 5 ppm (part per million) kinetin solution, 1.250 mg of kinetin
dissolved in 250 mL of warm water in a fume hood, and the same equation is replied
separately to get 10, 15 and 20 ppm's kinetin.

The equation is;

p ; ) mass solute (mg)
Concentration in ppm=

volume of solution (L)

Example explained:

125

100 125 100 o
= X =5 ppm of Kkinetin

25 100 25

100

5 conical flasks of 500 mL were placed in the same environment. For each, 175 mL
of tap water (more suitable for algae growth) measured using 250 mL measuring
cylinder and added to each of the empty flasks, this continued with the addition of
50 mL of algae mix culture, measured with measuring cylinder 100 mL. The algae
mix is shaken before the adding process to make sure it divides in the same pro-
portions. Then, 25 mL of feedstock solution, containing the nutrients algae needs
to grow, added to each flask. The addition of 50 mL of different concentrations of
kinetin conducted at this part of the investigation. The flasks were labeled as "0,
5, 10, 15, 20", each now contains different concentrations of the same volume of
kinetin. Because of the acidity level rise due to a characteristic of kinetin, there was a
sufficient need for neutralization. For this reason, 50 mL of 1.2 g Sodium Bicarbonate
solution added to each of the flasks, and pH's recorded between 6.85-8.50 after the
treatment. Throughout the adding process of core compounds, the flasks were in
constant motion.

Rubber caps were used to prevent any kind of contamination. The air circulation
provided by air pumps through clear hoses into the algae mix. Each flask located in
the experiment area and controlled twice a day. The distance between the bulb and
each flask is measured and set to a certain point.

The samples were obtained from the middle area of each flask from the same
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depth. The samples then placed in different cuvettes and placed in an absorbance
spectrophotometer (409 nm-Vernier Go Direct® SpectroVis® Plus Spectrophotom-
eter). This method allows to see the capacity of absorbance in other words, the
growth of algae causes the absorbance of the sample to rise. The growth involves
cell division or cell enlargement in micro-algae (Ozioko et al., 2368). If the sample is
clear compared to the blank cuvette containing tap-water, kinetin has no or slight
effects on algae. The data of 1, 2" and 3" measurements are obtained with the ab-
sorbance at 409 nm. The 3 measurements were taken periodically once in 72 hours,
6 days total. Each set up was repeated for 3 times to make the data more valid and
trustable. Then the data obtained is processed using the Anova One-Way Program.

3.4 Ethics and Safety

Ethics, the moral principles directing behavior, dictate the right or wrong depend-
ing on the situation (Hegtvedt, 25). In this investigation, while working with algae,
non-ethical concepts and behaviors are being avoided. Since algae is a micro-organ-
ismic creature, there were no violations of the rules.

In order to meet the safety precautions, | made sure of the organisms involved
or chemicals used were not poisonous or harmful, also fume hood was used during
the preparation of solutions. Moreover, obligatory laboratory investigation precau-
tions were taken into account. Lab coat, tong, googles, and lab gloves were used all
through the experiment.

Chapter 4: Results
4.1 Raw Data and Observations
4.1.1 Qualitative Data
1. There was yellow foam formed on the solute for each beaker.

2. Color brown turned to dark green, dark green slowly turned to light green in the
6-days period.

3. Trial 1 has formed algae clusters.

4. Algae residue observed in the inner surface of flasks for each trial and each con-
centration.

4.1.2 Raw (Quantitative) Data

The data, measured once in 72 hours for 6 days is shown below in tables 1, 2, 3.
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Table 2: First Trial Absorbance Data at 409 nm

Measurement Concentration of Kinetin in Solution (ppm)
Order Control 5 10 15 20
1. - 1,013 0,668 0,671 1,114 0,944
2. 1,181 0,955 1,150 1,598 1,195
3. 1,148 1,221 1,112 1,457 2,209
Table 3: Second Trial Absorbance Data at 409 nm
Measurement Concentration of Kinetin in Solution (ppm)
Order Control 5 10 15 20
. 0.480 0377 0,330 0.447 0,767
| 0,603 0473 0,505 0.696 0,936
| 0,735 0472 0.496 0.567 0.875
Table 4: Third Trial Absorbance Data at 409 nm
Measurement Concentration of Kinetin in Solution (ppm)
Order 0 5 10 15 20
1. 0,962 0,567 0,579 0,963 0.888
2. 0.567 0,962 0,579 0,963 0.888
3. 0,735 0.472 0,496 0,567 0.875

4.2 Processed Data

While processing the data, the raw data from the previous chapter (4.1.) used. The
mean values and standard deviations are obtained and graphed below.

Mean of grouped data:

— DIW
e

X

where x = mean

[ = frequency of each class

x = mid-interval value

n = total frequency

Zf.r: sum of the products of
mid-interval values and

their corresponding frequency
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Example:

1,013+0,480+0,962

=0,818

Standard Deviation:
. /' > sl
$D= | -S=——

N

X= ‘sum of’
u= mean of the data set
N= number of dara points in the population

Example:
= 0,038025+0,114244+0,020736

0173005
3

]

N 0.05767

= 0,24014579

For the clear analyses of data, we need to demonstrate the standard deviation.
This will provide us information about any risk factors on validity of data.

Table 5: Mean Absorbance Rates Changes at 409 nm

Measurements  Control 5 10 15 20
1. 0,818 0,537 0,527 0,841 0,866
2. 0,783 0,797 0,744 1,056 1,006
3. 0,921 0.724 0,689 1,055 1.313
S‘lar!tlard De- 0,0717 0,1341 0,1128 0,1238 0,2286
viation
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Table 6: Statistical Analysis by Anova One-Way Program

ANOVA

Source of Variation df 58 MS F p-value Ferit  Omega Sqr.
Between Groups 4 036833 009208 177823 021725 363309 0.18191
Within Groups 9 046604 0.05178
Total 13 0.83437

Chapter 5: Discussion
5.1 Evaluation
5.1.1 Evaluation of Data

This investigation is important in a way that will add a different perspective and infor-
mation to the recent studies, as there were almost no researches at this title. The trend
in data marks that there is a parallel correlation between kinetin and growth on algae.

The processed data proves a clear relationship between the nourishing solution of
kinetin and algae growth. 20 ppm kinetin solution yielded the highest absorbance
(1,313), also has the highest SD (0,2286). After that, 15 ppm kinetin solution yielded
the highest absorbance (1,055) at the 3. measurement with a smaller SD (0,1238).
These two sets of data show the correlation between kinetin and increasing growth.

5 and 10 ppm solutions, on the other hand, followed an unexpected path and re-
duced their absorbance rates after the 2. measurement. This means algae (5, 10 ppm)
could not reproduce after day 3 and some started to die. Nevertheless, there is still a
slight increase in the algae cell population. This is also supported by previous studies
(Ozioko et al., 2369). The control solution which has no kinetin in it decreased slight-
ly in population between days 1-3 and increased in population between days 3-6. The
SD for the control solution is very low (0,0717) which makes it precise. There is little
difference (0,103) between the 1. and 3. absorbance rates of the control solution.
With that being said, kinetin's effect on algae becomes more accurate.
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The processed data indicates a difference between diverse solutions of kinetin con-
centrations. Statistics show that a gradual increase from least to most in the cell pop-
ulation in the algae mix as follows; 10 ppm< 5 ppm< control (O ppm)< 15 ppm< 20
ppm. Kinetin is a plant growth substance that plays a role in promoting cell division.

On the other hand, p-value (Table 6) proves that there is no parallel correlation be-
tween kinetin and algae, as there are no growth observed in 5 and 10 ppm solutions.
This analysis supports the null hypothesis which supports no effect of kinetin on algae.

5.1.2 Evaluation of Procedure

The points below shows experimental limitations, and possible ways to reduce their impact.

Limitations:

1. There were two different air pumps
used in the experiment, each has a differ-
ent brand and motor capability.

2. The flasks caused the inner tempera-
ture to rise when the bulb light and the
warm air in the flasks attracted the atten-
tion of fruit flies. This caused contamina-
tion in the algae through the holes in rub-
ber caps.

3. The clear hose placed inside the flask
moves in different directions making the
air flowing through the solution unstable.

4. The samples for measurement has
taken from a different level of depths.

5. The quantity of some of the water
added was possibly evaporated.

6.There were algae residue on the inner
glass surface of the flasks, which might
have an affect on the data obtained.

7. Data obtained from a single method,
which might have an affect on the data.

8. The mix algae culture bruises the
unique and dependable nature of data.

9. Kinetin is not a realistic approach to
harvesting algae, as it is very expensive.

Modifications:

1. An air pump regulator could be used
to make sure all the flasks get the same
quality of air flowing at the same pres-
sure.

2. An air filter could be used. If possible,
a closed system of the experiment could
also be chosen.

3. The hose could be stabilized or
jammed in.

4. The sampling could be done by mea-
suring the depth.

5. Although, water level was tried to
set in a certain level, a closed system of
the experiment could be used.

6. The dry masses of each set up could
be recorded.

7. Alternative methods could be tried
to make sure the data is valid.

8. Separate cultures could be used.

9. Other growth regulators could be
used.
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5.2 Conclusion

In conclusion, kinetin hormone has a significant impact on the growth of algae.
The 20 ppm kinetin solution should be used for the highest yield of algae, this sup-
ports my hypothesis. This investigation confirmed the opposite of the previous re-
search (Ozioko et al., 2367), this may be due to the mixed culture used. Also, this
investigation clearly indicates the effect of kinetin inducing growth on metabolical
pathways in algae. The two highest concentrations of kinetin have the highest absor-
bance rates. This can be explained as an increased amount in cytokinins constitutes
the critical control mechanism of intracellular cycle and differentiation. Kinetin is
also a cytokine and binds to the CR2 receptor and reacts this way (Inoue et al., 1060-
1063), (Sheen, 1466-1475; Ridu-Khamlichi et al., 1541). Thus, kinetin had a positive
impact on growth. The 20 ppm solution had the highest rate as it contains more ki-
netin. However, 0, 5, 10 ppm solutions have almost no impact on growth, this might
be explained as not fulfilling the need for a particular hormone. In order to cause a
change in absorbance, there should be enough kinetin to promote cell activity to-
wards growth elements. This shows that, without a sufficient amount of hormone
and stabilized conditions, the increase in yield can not be hoped. There is still an
expectation of a gradual increase with a higher amount of kinetin (> 20 ppm), so the
field is open to new investigations.

Also, the p-value is generated using Anova One-Way Analysis, is not in the expect-
ed range. The value is 0,21725 bigger than 0,05000; so the null hypothesis is proven
to beright. There is no proportional increase, but this also shows there is much more
to consider about the molecular level of hormonal mechanism in algae.

| am satisfied with my results, as | observed an increase with valid data. These re-
sults, | hope, will increase harvesting options and industrial significance of algae. In
addition, this study examined the growth characteristic of kinetin hormone on algae
mix culture. What can be done in future studies is, to study specific species, to under-
stand the metabolic pathways that will emerge by examining the growth elements
of the kinetin hormone.
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Appendices

Differences Between Final and Initial Results of Absorbance at 409 nm (Table 4)

Control 5 ppm 10 ppm 15 ppm 20 ppm

Difference 0,103 0,187 0,162 0,214 0,446
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Graphical Illustration of Table 4
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Analysis of Variance (One-Way)

Descriptive Statistics
Groups Sample size Sum Mean Vani
10 ppm 3 293300 0.97767 0.07089
15 ppm 3 4.16900  1.38967 0.06196
20 ppm 2 2.13900  1.06950 0.03150
5ppm 3 2.84400 0.94800 0.07649
Control 3 3.34200 1.11400 0.00792
Tolal 14 1.10193 0.06418
ANOVA
Source of Variation d.f. 55 MS F p-value Ferit  Omega Sgr.
Between Groups 0.36833  0.09208 177823 0.21725 3.63309 0.18191
Within Groups 9 0.46604 0.05178
Total 13 0.83437
Residual standard error 0.22756
Hartley Fmax (d.f. = 5, 2) 9.65405
Cochran C (d.f. = 5, 2) 0.30747
Bartlett Chi-square (d.f. = 4) 2.00249 p-value 0.73530
Comparisons among groups (Factor 1 - Dose)
Scheffe
Group vs. Group (Contrast)  Difference  95% Confidence Interval Test Stalistic  p-value
10 ppm vs 15 ppm -0.41200 -1.12029  0.29629 221744  0.36426
10 ppm vs 20 ppm -0.09183 -0.88373  0.70006 0.44208  0.99468
10 ppm vs 5 ppm 0.02967 -0.67863 0.73796 0.15967  0.99990
10 ppm vs Control -0.13633 -0.84463 0.57196 0.73376  0.96550
15 ppm vs 20 ppm 0.32017 -047173  1.11206 154126  0.67603
15 ppm vs 5 ppm 0.44167 -0.26663  1.14996 237711 0.30535
15 ppm vs Control 0.27567 -0.43263  0.98396 1.48367  0.70396
20 ppm vs 5 ppm 0.12150 -0.67040 0.91340 0.58489  0.98478
20 ppm vs Control -0.04450 -0.83640  0.74740 0.21422  0.99969
5 ppm vs Control -0.16600 -0.87429  0.54229 0.89343  0.93233
Tukey-Kramer
Groups Difference  Test Statistic  p-value Significant
10 ppm vs 15 ppm -0.41200 3.13593  0.25559 No
10 ppm vs 20 ppm -0.08183 0.62519  0.99076 No
10 ppm vs 5 ppm 0.02967 0.22581  0.99983 No
10 ppm vs Control -0.13633 1.03770  0.94306 No
15 ppm vs 20 ppm 0.32017 2.17967  0.56381 No
15 ppm vs 5 ppm 0.44167 3.36174  0.20619 No
15 ppm vs Control 0.27567 2.09823 0.59568 No
20 ppm vs 5 ppm 0.12150 0.82716  0.97409 No
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