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: Karinca Sistemi Algoritmasi
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: k. karincanin tur uzunlugu
: karinca sayis1
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. (1)) koseleri arasindaki goriiniiliirliik degeri

: Orneklem sayisi

. k karincasinin 1 diiglimiinden j diiglimiine ge¢me olasilig1

: tile t+1 arasinda buharlasan feromon orani

: 1z miktarmin belirlenmesinde kullanilan sabit bir deger



: Riitbe Tabanli1 Karinca Sistemi

: Sirt Cantasi Problemi

: Veri setinin varyansi

: dongii sayact

: t aninda (i,j) koselerindeki feromen iz miktari
: Serbestlik derecesi

: Veri setinin ortalamasi

: Baglangicta ki feromon miktari

: Bir karincanin i sehrinden j sehrine gitme ihtimali [0,1] araliginda

diizgiin dagilan rastsal degiskeni
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OZET

Anahtar kelimeler: Dar bogaz makina, Uriin Cesitliligi, Hazirlik Zamanlar1, Uretim
Planlama, Karinca Sistemi, Karinca Kolonisi Algoritmasi

Bu calismada, bir lastik fabrikasinin darbogaz makinast olan Quadruplex Extruder
makinasinda iiretilecek olan iirlinlerin iiretim sirasini optimize ederek iirlinler arasi
gegisteki hazirlik zamanlarinin Karinca Kolonisi Algoritmasi ile minimize edilmesi
amaclanmustir.

Piyasadaki rekabetin ve miisteri talep ve beklentilerinin her gegen giin artmasi lastik
endustrisindeki Uriin gesitliligini de beraberinde getirmistir. Uriin cesitliliginde ki bu
artig, imalat makinalarinda hazirlik zamani adi altinda verimsizlik olarak geri
donmiistiir. Lastigin yere temas eden kismi olan “Tread” malzemesini iireten
Quadruplex makinasi, artan miisteri beklentilerinden ve dolayisiyla iiriin
cesitliliginden en ¢ok etkilenen makinelerin basinda gelir. Ciinkii; diisiik yuvarlanma
direnci, 1slak zeminde fren mesafesi gibi 6nemli parametreler tread malzemesinde
kullanilan hamurda ki gelistirmelerle miimkiin olmaktadir.

Quadruplex Extruder makinasinda iiretilecek iiriinler aras1 gegiste ki hazirlik zamanlari
Gezgin satici problemine benzemekte olup bu ¢alisma ile Meta-Sezgisel bir metot olan
Karinca Sistemi Algoritmasi ile liretim planinin ve hazirlik zamanlarinin optimize
edilerek darbogaz makinada verimlilik artis1 hedeflenmistir.
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SETUP TIME AND PRODUCTION SCHEDULE OPTIMIZATION
WITH ANT COLONY ALGORITHM AT BOTTLENECK
MACHINE IN A TIRE MANUFACTURING COMPANY

SUMMARY

Keywords: Bottleneck Machine, Product Variety, Setup Times, Production Planning,
Ant System, Ant Colony Algorithm

In this study, it is aimed to minimize the setup times of the transition between products
by using the Ant Colony Algorithm by optimizing the production order of the products
to be produced in the Quadruplex Extruder machine, which is the bottleneck machine
of a tire factory.

The increasing competition in the market and the demands and expectations of the
customers has brought the product variety in the tire industry. This increase in product
variety has returned as inefficiency in manufacturing machines under the name of
setup time.The Quadruplex machine, which produces the "Tread" material, which is
the part of the tire that touches the ground, is one of the machines most affected by the
increasing customer expectations and therefore the product range. Because; Important
parameters such as low rolling resistance, braking distance on wet surfaces are made
possible by the improvements in the rubber compound used in the tread material.

The setup times in the transition between the products to be produced in the
Quadruplex Extruder machine are similar to the traveling salesman problem, and this
study aims to increase the productivity in the bottleneck machine by optimizing the
production plan and setup times with the Meta-Heuristic method, the Ant System
Algorithm.



BOLUM 1. GIRIS

Her gegen giin artan rekabet, zorlagan ekonomik kosullar ve pazar payimi koruma veya
artirma yarigi, firmalart maliyetlerini diisiirme noktasinda zorlayict unsurlardan
olmustur. Firmalar rekabet giiclerini artirabilmek adina iiretim maliyetlerini
diisiirebilmek i¢in kayiplarini azaltmak, verimliliklerini artirmak gibi noktalara
odaklanmak zorunda kalmistir. Verimlilik artis1 analizlerinde ilk odaklanilmasi ve ele
alinmasi gereken proses her zaman ig¢in darbogazlar olmustur. Ciinkii bu proseslerde

ki yapilacak her iyilestirme firmalara kapasite kazanci olarak doniis saglayacaktir.

Artan miisteri beklentileri ile otomotiv sektorii bas dondiiren bir hiza ulagmistir.
Otomotiv sektoriiniin bu kadar hizli gelistigi noktada otomotiv firmalarinin da lastik
Endiistrisinden beklentileri ayni oranda artmistir. Bu beklentiler lastik endiistrisindeki

proseslere zorluk olarak geri donmektedir.

Bu ¢alismada ele alinan lastik imalati yapan bir fabrikanin darbogaz prosesinde tiriinler
aras1 gegislerde farkli hazirlik siireleri mevcuttur. Uriinlerin en uygun iiretim sirasi ile
tiretilmesi hazirlik zamanlarinin minimize edilmesini saglayacaktir. Bir¢ok {irliniin ve
farkli hazirlk zamanlarinin oldugu bu durum bir¢ok kombinasyona sahiptir.
Kombinatoryel yapistyla bu problem Gezgin Satici Problemine benzemektedir. Uretim
hattinda hergiin 35-40 ¢esit farkli iirlin iiretilmekte olup iiretim siras1 agisindan ¢ok
genis bir ¢doziim uzayr mevcuttur. Yiiksek iiriin sayisindan dolay1 bu problem NP-Hard
(Non-deterministic Polynomial-time Hard) sinifinda olup, ¢6ziim uzayinda ki en iyiye
yakin ¢éziimleri makul siirelerde bulabilme 6zelligine sahip meta-sezgisel bir metod
olan Karinca Sistemi Algoritmasi ve Seckinci Karinca Sistemi ile c¢oziilmeye

caligilacaktir.



BOLUM 2. METOT

2.1. Kombinatoryal Optimizasyon

Optimizasyon en genel anlamiyla makina, teghizat, is giicii, hammadde, zaman gibi
eldeki kaynaklarin en etkili ve verimli sekilde kullanilmasidir. Problem tiiriine gére bu
verimlilik; maliyet minimizayonu, kar maksimizasyonu, kapasite ve isgiicii

maksimizasyonu anlamlarina gelebilir.

Bir optimizasyon problemini ¢dzebilmek icin 6ncelikle problemin modellenmesi
gerekir. Bu modelleme problemin matematiksel olarak ifade edilmesi iken;
¢oziimleme de bu modeli saglayan optimum ¢6zliim olarak ifade edilir. Modelleme
¢oziimlemeden Once geldigi i¢in optimizasyon alaninda ki gelismeler de ilk olarak
modelleme iizerinde baglamistir. Amerika’nin ekonomik yapisi ve dis ticareti {izerine
modelleme yapan Leontief’in calismalari ilk modelleme c¢alismlaridir. Uretim
sahasinda ki problemlerin modellenmesini giindeme ilk tasiyan ise Rus matematikgi

Kantorovich’tir.

Giinliik hayatrmizda dahi optimizasyon problemleri ile karst karsiya kaliriz. Ornegin;
kamp yapacak bir kisinin sirt ¢antasina koyacagi malzemeleri belirlerken yaptig
hacim, agirlik, bicim, Onem gibi degerlendirmelere bagli se¢imleri aslinda

optimizasyon arayisidir ve burdaki amac en dogru sekilde sirt cantasini doldurmaktir.

Mevcut kosullar altinda en iyiyi elde etme ¢abasina optimizasyon denir. Isletmelerdeki
kisith  kaynaklarin  en etkili sekilde kullanilmast optimizasyonun calisma
alanlarindandir. Ciinkii isletmeler kar amagli kuruluslardir ve maliyetten kaginip
karlarin1 artirmak isterler. Bunu yaparken de bir¢ok degiskenin olusturdugu amag

fonksiyonu ile makisimizasyon veya minimizasyon hedeflenir. Optimizasyon dogru



karar almay1 miimkiin hale getirirken ayn1 zamanada karar alma stirecini hizlandirmasi
bakimindan da 6nemlidir. Bundan dolayi iiretimden askeriyeye, finanstan lojistige

bir¢cok alanda optimizasyon 6nemli bir rol oynamaktadir.

Optimizasyon problemleri, Surekli Optimizasyon ve Kesikli Optimizasyon diye iki
gruba ayrilir. Kesikli optimizasyon problemleri, Kombinatoryal Optimizasyon
Problemleri olarak da anilir. Kesikli ¢6ziim uzayinda optimum ¢6ziimii arayan ve
bulan problemler kombinatoryal eniyileme olarak isimlendirilir. Bu tlr problemler,
maksimize yada minimize edilmesi beklenen amag¢ fonksiyonunu kesikli ¢ozim

uzayinda eniyileyen karar degiskenlerinin bulunmasini amaglar (Bayir, 2012).

Kombinatoryal optimizasyon sonlu ¢oziim kiimesinden optimum ¢oziimii bulmay1
amagclar ve kesikli ¢oziim kiimesine sahiptir. Makina 6grenmesi, yazilim mithendisligi,

yapay zeka gibi bir¢cok alanda kombinatoryal optimizasyon kullanilanabilir.

En 6nemli kombinatoryal problem 6rnerkleri; Gezgin SaticiProblemi, Ara¢ Rotalama
Problemi, Sirt Cantast Problemi, Ag ve Cizge Problemleri, Atdlye Cizelgeleme
Problemleri olarak gosterilebilir.

En yaygin kombinatoryal problemlerden olan Gezgin satic1 problemi her bir sehre bir
kere ugramak ve baslanilan sehre donmek kosuluyla n adet sehir arasinda
olusturulabilecek en kisa gilizergahi yani optimum rotanin bulunmasini hedefleyen
problemlerdir. Bu problem, ¢6ziimi zor NP-Hard yani makul bir zamanda en iyi
¢cozlime erigilemez bir problem olup tesis yeri se¢imi, lojistik, kargo rotalama gibi

problem tirlerine uygulanabilmektedir (Dikmen, Elbir, Eksi, & Celik, 2014).

Art  kolonisi optimizasyonunun, kombinatoryal optimizasyon metasezgiseline

bi¢cimlendirilmesi Dorigo tarafindan yapilmistir (Dorigo & Di Caro, 1999).



2.1.1. Kombinatoryal optimizasyon problemlerinin ¢6ziim metotlar

Yoneylem Arastirmasi’nda yapilan ilk ¢calismalar kiigiik boyutlu problemleri ¢6zmede
basar1 gosteren dogrusal programlamada ki Simpleks Algoritmadir. Ancak problemin
boyutu arttik¢ca bu algoritmalarin ¢6ziim igin gerektirdigi hesaplama siiresi devasa
boyutlara ulasmistir. Ornegin; bir Gezgin Satici Probleminde ¢dziim boyutu iistel

olarak artig gostermektedir (Dengiz, 2004).

Gezgin Satict Probleminin de i¢in bulundugu grup olan problemler polinom zamanda
cozilemeyen yani NP-Zor problemlerdir. Polinomsal zamanda c¢Ozilebilen ve

coziilemeyen problemlerin gosterildigi tablo asagidaki gibir.

Tablo 2.1. NP ve P problemlere bazi érnekler (Kumbaracibasi & Oztiirkcan, 2005)

Zor Problemler (NP-ZOR) Kolay Problemler (P)

Gezgin satici problemi Minimum maliyetli aga¢ problemi
Rudrata rotasi Euler rotasi

Sirt gantasi problemi Tek parcali sirt cantasi problemi
Tamsayili dogrusal programlama Dogrusal programlama

En uzun yol problemi En kisa yol problemi

3D eslesme problemi Iki parcali eslesme problemi

Literatiirde kombinatoryal optimizasyon konusundaki c¢alismalarin ¢ogunlugu,
optimum ¢oziimii garanti eden metotlar {izerine odaklanmistir. Bu metotlar genellikle
dogrusal programlama, dal/sinir, dinamik programlama gibi kesin ¢6zimler verebilen
yaklasimlara dayanir. Fakat problemin boyutu biiyiidiikkge kesin ¢oziime ulagma
zamani artabilir. Bu durumda, kesin bir ¢oziim beklemektense yaklasik bir ¢6ziim is
gorebilir. Karmasik ve yiiksek boyutlu ¢6ziim uzayina sahip bu gibi durumlarda kesin
algoritmalardansa sezgisel yaklasimlar kombinatoryal problemlerinden ¢6ziimiinde

daha tercih edilebilir olur (Dengiz, 2004).

Kombinatoryal optimizasyon problemleri aslinda sonlu biiyiikliikleri ile bilinen ayrik
optimizasyon problemlerinin bir alt kiimesidir (Zeybek, 2014). Denkleme eklenen bir
kisit yada degisken; siralamalari, pozisyonlari, nesne tipleri gibi bir¢ok ozellligin
yeniden diizenlemesine yol agabilir. Bu durumda ¢6ziim uzay1 dogrusal degil iistel

artis gosteren bir kombinatoryal hal alir.



Kombinatoryal optimizasyon problemlerine verilen ad, yani kombinatoryal, bu tur
problemlerin permutasyon bulma problemleri ve sonlu elemanlar grubunun bir

kombinasyonu olarak ifade edilebilecegi ger¢eginden almistir.

Kombinatoryal optimizasyon problemlerini ¢ozmek igin bir¢cok algoritma ve ¢6zum
metodu mevcut. Bunlardan bazilari eniyi ¢oziimii bulmay1 garanti eden deterministik
algoritmalarken; bazilar1 da makul bir zamanda eniyi ¢oziimii bulmay1 garanti etmese
de eniyiye yakin ¢6ziimii bulabilen stokastik sinifa giren metasezgisel tekniklerdir.

Tablo 2.2.'de Stokastik ve Deterministik algoritmalarin gesitleri gosterilmistir.

Tablo 2.2. Optimizasyon Algoritmalarinin Siniflandiriimasi (Yang & Xin-she, 2010)

Optimizasyon
Algoritmalart
Stokastik | Deterministik
(Olasilik) ((RESEEL
olmayan

Lineer
Meta-Sezgisel Sezgisel Egim Tabanl: [ g ©'Mayan
Olmayan Programlama
I Popilasyon Lineer
Tabanl Programlama
Egim Tabanli [
Yoriinge
Tabanl

Literatiirde; Kombinatoryal optimizasyon problemlerini ¢ézecek bir¢ok yararli teori
ve ¢oziim metodu vardir. Bunlarin basinda doga esinli ve populasyon tabanli olan
meta-sezgisel yontemler gelir. Gezgin Satic1 Problemi, Kombinatoryal optimizasyon

problemlerinin en 6nde gelen temsilsicidir.

2.1.2. Sezgisel (Heuristic) teknikler

Sezgisel kelimesi kesfetmek/bulmak anlamlarinda olup Yunanca kokenlidir. Tiirkge

heuristic kelimesine karsilik gelen anlam arastirmaya yonelik yada bulugsal olarak



nitelendirilebilir. Sezgisel teknikler, optimal ¢éziimii bulmay1 garanti etmeyen bir

“arama” yontemi olarak sdylenebilir (Dengiz, 2004).

Genel anlamiyla ele alirsak, sezgisel, eniyiyi bulmay1 garanti etmese de yakinsama

Ozelligine sahip olup eniyi ¢oziime yakin ¢éziimler liretebilmektedir (Eldem, 2014).

Tim ¢6ziim alternatiflerinin siralanmasinin ve bunlar arasindan en iyi ¢6ziimiin
secilmesinin mimkiin olmadigi ¢ok genis ¢6ziim uzayli karmasik ve NP-zor
problemlerin ¢ézliimiinde kesin algoritmalar yetersiz kalmig olup optimum ¢6zimi
garanti etmese de optimuma yakin ¢oziimii hizli bir siirede bulabilen sezgisel
tekniklere ihtiya¢ duyulmustur. Sezgisel teknikler yapist geregi tim ¢ozim
alternatiflerini denemeden en iyiye yakin ¢6ziimii bulabilir. Bir sezgisel yontemin iyi

olabilmesi i¢in asagidaki 6zelliklere sahip olmasi beklenir;

- Coziim optimale yakin olmali

- Optimalden uzaklasan bir ¢6ziim bulma ihtimali diisiik olmal

- Makul bir hesaplama stresinde ¢tziim vermeli

- Bilgisayarda gerektirdigi bellek ihtiyaci yiiksek olmamali (Huang & Ong,
1989)

Yukaridaki ozelliklerin yani sira; sezgisel tekniklerin kolay anlagilir, problemlere
kolay uyarlanabilir ve problem yapisinda ki degisikliklere kolay uyum saglayabilecek
sekilde basit ve esnek yapida olmasi da gereklidir (Cordeau, Gendreau, Laporte,
Potvin, & Semet, 2002).

Genis ¢oziin uzayma sahip kombinatoryal problemlerin ¢6zlimii i¢in tiirlii sezgiseller
gelistirilmistir. Clinkii bu tip biiyiik 6lcekli problemlerde sezgiseller hiz ve optimum

¢ozliim bakimindan uygun ¢ézliim veren giiglii metotlardir (Hirayama, 1997).

Donanim, Yazilim ve Algoritma alanindaki gelismeler dnceden ¢oziilemeyen ya da
zor ¢Oziilen problemlerin daha kolay ¢6ziilmesini ve makul ¢ozlimler bulunmasini

saglamigtir. Bu gelismeler optimal ¢oziime ulagsmada, max. veya min amag



fonksiyonlarin eniyilenmesinde kolaylastirict faktor olmustur ve sezgisel tekniklerin

uygulama kolayligini artirmistir.

En 6nemli uygulama alan1 Gezgin Satici1 Problemi olsa da, sezgisel metotlar bagka
problemlere de basariyla uygulanabilir. Bunlardan biri de Sirt Cantas1 Problemidir.
Amag, belirli bir kapasiteye sahip sirt cantasina yiikte hafif, pahada agir esyalarin tam
total kapasiteye esit olacak yada asmayacak sekilde yerlestirilerek en kazangh
kombinasyonun olusturulmasidir. 0; ¢antaya bir esyanin alinmamasi durumunu temsil
ederken; 1 ise almmast durumunu temsil eder. Karm artirllmak istenip riskin
azaltilmak istendigi yatirnm problemleri, iki yada daha fazla amacin oldugu karar
problemleri SCP’ye 6rnek olarak gosterilebilir. Biiylik 6l¢ekli SCP’nin ¢oziimiinde
dinamik programlama yaklagimi1 gibi kesin ¢6ziim yontemleri yeterli olmayip sezgisel
yontemlere ihtiyag duyulmustur. Tavlama benzetimi (Teghem & Tuyttens, 2000),
Daginik Arama (Silva, Climaco, & Figueira), paralel hesaplamaya benzeyen DNA
Hesaplama (Henkel, Back, & Rozenberg, 2007) gibi ¢alismalar sezgisel olarak ele

alinan SCP’ye 6rnek olarak gosterilebilir.

2.1.3. Metasezgisel teknikler

Son zamanlarda kombinatoryal optimizasyon problemlerinin ¢ziimiinde bagvurulan
yontemlerin baginda meta-sezgisel yontemler gelmeye baslamistir. “Heuristic”
kelimesi; bulmak, kesfetmek manasina gelirken; “Meta” ise list seviye anlamina
gelmekte olup iki kelime de Yunanca kokenlidir (Oger, 2014). Meta-sezgisel metotlar
arasinda; Tavlama Benzetimi, Karinca Kolonisi Algoritmasi, Yapay Sinir Aglari,
Genetik Algoritmalar, Tabu Arama vb. 6rnek olarak verilebilir. Metasezgiseller,
standart sezgisel tekniklerin yeterli olmadigi durumlarda bu tekniklerin optimize
edilmis halidir (Hirayama, 1997). Metasezgisellerin, Standart sezgisellerin sahip
oldugu sezgisellere sahip olup yiiksek mertebeli stratejiler oldugu soylenebilir

(National Institute of Standards and Technology, 2004).

Meta sezgisellerin Metasezgiseller olasilik tabanli arama yapmalarina ragmen ¢6ziim

uzayinda belirli bir mantiga gore yogunlagma 6zellikleri ile etkili ve miimkiin olan en



hizl1 bir bicimde arama yaparlar. Boylelikle en iyi veya en iyiye yakin sonuglari

bulabilirler. Cesitlendirme sayesinde de yerel aramaya takili kalmazlar.

Metasezgisellerin 6zelliklerini siralayacak olursak;

- Eniyiye yakin ¢6zliimii bulabilmek i¢in ¢6ziim uzayini hizli bir sekilde gozden
gegcirirler

- Deterministik olmayan yaklasik algoritmalardir.

- Yerel en iyide takili kalmayip global en iyi ¢6ziimii ararlar.

- Dinamik bir denge saglayan iki 6zelliginden yogunlagma, arama esnasinda
elde edilen bilginin isletilmesini saglarken; ¢esitlendirme ise arama uzayinda
arastirma yapilmasini saglar (Aksehir, 2019).

- Hafiza o6zelligi sayesinde edilen bilgiler aramaya rehberlik eder (Sahin &

Eroglu, 2014).

Metasezgiseller; Yoringe Tabanli ve Popiilasyon Tabanli diye 2’ye ayrilir (Blum &
Roli, 2003). Yoriinge tabanli baslica metotlar; Tabu Aramasi, Tavlama Benzetimi,
Ac¢gozli Rassal Adaptif Arama Prosediirii, Degisken Komsuluk Aramasi 6rnek olarak
sayilabilirken; Popiilasyon Tabanli metotlara ise, Genetik Algoritma Karinca Kolonisi

Algoritmasi, Yapay Ar1 Kolonisi Algoritmas1 6rnek olarak sayilabilir (Tezel, 2015).

Tablo 2.3. Metasezgisellerin kullanim alanlarina ve galigma prensiplerine gére siniflandirilmasi (Fink, 1999)

g/IEEZTGAI\_SEL KARINCA GENETIK TABU TAVLAMA
~ SISTEMLERI ALGORITMA  ARAMA BENZETIMI
YONTEM
Izlerin , s Sinirh
Hafiza Yapist Yonetimi/Popillasyon Populasyon Tabu Listesi Popilasyon
- Iyi Coziimden Diger e .
Yogu nl asma Ajanlarin da haberdar Uyumluluk ve lyi Cozimlerin Tavlama Plani
Stratejisi Caprazlama Komsuluklari
olmasi
. . . . Yeni
Cesitlendirme  Bir Alt-Sezgisel Mutasyon Cozimlere Tavlama Plam
Stratejisi Kullanimi X
Gitme
- C0ozim Cozim C0Ozim
(6ziim Yapict Tyilestirici Tyilestirici Tyilestirici
Arama Rastsallik Var Rastsallik Var Rastsallik Yok  Rastsallik Var
Yontemi Gradyan Gradyan Degil Gradyan Gradyan Degil
Strateji ve Sinerji Var Qozurr_llerln Strateji Var Strateji Var
Kombinasyonu
Coziim Uzay1  Yapilandirilmig Yapilandirdmig  Yapilandirdmig ~ Yapilandirilmig




Tablo 2.3. (Devamu)

Optimum . . C6zim - C6zim
Co6zlm G6zum Populasyonu Popilasyonu Tek Gozum Popilasyonu
Dogal,
Dogal, Karinca g . Hafizanin <
Kaynak Davranislar: Dogal, Evrimsel Zekice Dogal
Kullanimi
Atolye/Uretim
Cizge Cizelgeleme, Istatistiksel
. Kaynak )
Gezgin Satici Olusturma, Planlama Analiz, Deney
Kullanim Problemi, Kuadratik Kuadratik Enerii ' Tasarimi, Veri
Alanlari Atama Problemleri, [s  Atama, Goériintii - ! Madenciligi,
. ; Dagitimu, .
Cizelgeleme Isleme, Lojistik Kantitatif
Cizelgeleme Biomedikal Kiyaslama
Analiz

Tablo 2.4.'te baz1 metasezgisel yontemlerle yapilmis ¢alismalar gosterilmistir.

Tablo 2.4. Metasezgiseller ile ilgili ¢aligmalar (Sahin & Eroglu, 2014)

Yazar Yil Yontem

Taillard 1993 Tabu Arama

Rochat ve Taillard 1995 Tabu Arama

Jaszkiewicz ve Kominek 2003 Genetik Algoritma

Baker ve Carreto 2003 Yerel Arama

Reimann vd. 2004 Karinca Koloni

Zeng vd. 2005 Tavlama Benzetimi

Alba ve Dorronsoro 2006 Genetik Algoritma
Moghaddam 2007 Tavlama Benzetimi

Bin vd. 2009 Karinca Koloni

Tutuncu vd. 2009 Yerel Arama

Marinakis ve Marinaki 2010 Pargagik Siirii Optimizasyonu
Uslu ve Dengiz 2011 Yerel Arama

Jaszkiewicz vd. 2012 Genetik Algoritma

Kuo ve Wang 2012 Yerel Arama

Bortfeldt 2012 Tabu Arama

Ren vd. 2013 Genetik Algoritma

Kao vd. 2013 Parcagik Siirii Optimizasyonu
Stodola 2014 Karinca Koloni

Wei 2014 Yerel Arama

Xiao 2014 Tavlama Benzetimi

Chen vd. 2015 Parcagik Siirii Optimizasyonu
Souza 2016 Karinca Koloni

Diabat 2016 Tabu Arama

Liao 2017 Tabu Arama

2.2. Karinca Kolonisi Optimizasyonu

Arama ve eniyileme problemlerinde hangi sezgisel yontemlerin kullanilacaginin

belirlenmesinde, dogasal faktorlerin kullanimi giderek yayginlagsmaktadir. Biyoloji
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biliminden esinlenilerek, dogasal isleyisler gozlemlenmekte, bu isleyislerden modeller
gelistirilmektedir. Bu modeller doga temelli algoritmalar1 olusturmaktadir. Doga
temelli algoritmalar, kombinasyon hesaplar1 iceren yani kombinatoryal eniyileme
problemlerinin ¢6ziimiinde kullanilmaktadir. Canlilar aleminde temel yeteneklere
sahip birgok bireyin biraraya gelerek karmasik ve stiin yetenekli bir sosyal sistem
ortaya cikarmasinin Ornekleri vardir. Karinca kolonileri de bu tiir sistemlerin
orneklerinden biridir. Karinca Kolonileri meta sezgiseli, koloni tabanli ve arama
ilkesine dayanan, optimuma en yakin ¢oziimii liretmek icin gelistirilmis bir eniyileme

yontemidir (Dodurgali, 2010).

Karincalar koloni halinde yasayan sosyal canlilardir. Gergek bir karinca kolonisi yuva
ile besin arasindaki en kisa yolu bulma yetenegine sahiptir. Bunu feromon adi1 verilen
Kimyasal sayesinde yaparlar. Dorigo ve arkadaslari karincalarin bu 6zelliginden yola

¢ikarak karinca sistemi algoritmasini gelistirmislerdir (Dorigo, 1996).

Karinca kolonilerinden esinlenerek gelistirilen sisteme, karinca sistemi (KS), bu
sistemin algoritmasina ise karinca kolonileri algoritmasi (KKA) denir. Karinca
sistemindeki karincalar gercek karincalardan farklilik gosteren yapay karincalardir. Bu
karincalar; tamamen kor degillerdir, hafizalar1 vardir ve kesikli zamanda yasarlar

(Alaykiran & Engin, 2005).

2.2.1. Gergek karimncalar

1940’larda Fransiz bocek bilimei Pierre-Paul Grasse karincalarin bazi tiirlerinde
stigmergy adini verdigi iletisim sistemi gozlemlemistir (Grasse, 1946), (Grasse, 1959).
Ornegin; bir karinca bulundugu ¢evrede herhangi bir degisiklik yaptiginda, baska bir
karinca bu degisiklige tepki veriyorsa bu iki karinca arasinda kurulmus olan iletisim
stigmergy demektir. Karinca koloni sistemi kendini orgiitleme mekanizmasi olan
dogal bir sistemdir. Bu orgiitlenmeyi saglayan iletisimin tlirii Stigmergy’i diger

iletisim tiirlerinden ayiran iki ana 6zellik:
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- Stigmergy bdceklerin ¢evrelerinde degisiklik yaparak sagladiklar iletisimin
bir formudur.

- Stigmergy lokal bir bilgidir; sadece birakildigi yerden gecen veya cok
yakininda bulunan bocekler tarafindan algilanabilir (Dorigo, Birattari, &

Stiitzle, 2006).

Karincalar, yuvalarindan besin kaynagina giden en kisa yolu, gorerek degil de yola
biraktiklar1 kimyasal izlerle bulma yetenegine sahiptir. Ayrica, ¢evrelerinde meydana
gelen degisikliklere ¢ok iyi uyum saglama ozellikleri vardir. Ornek olarak, besin
kaynagina giden yolda bir engelin ortaya ¢ikmasi veya yolun tamamen kullanilamaz
olmasi gibi durumlarda hemen yeniden en kisa yolu bulurlar. Sekil 2.1., Dogrusal bir

yolda karincalarin besin kaynagina gidislerini gostermektedir.

Yuva Gida
R
IIIIIIIlllllmllllmsﬂlll*ﬂllﬁﬂmﬁ Iml Iﬁ'lllm""""l """"
o e -

Sekil 2.1. Karincalarin yuva ile besin kaynagi arasindaki hareketi

Gergek karincalarin yuvalari ve besin kaynag arasindaki en kisa mesafeyi bulmak i¢in
ortaya koyduklar1 davranig bicimi yapay karinca sistemine esin kaynagi olmustur.
Karincalarin bu en kisa mesafeyi kesfederken ki yardimcilari feromon adi verilen
kimyasallardir. Karincalar ilerlerken feromonun daha yogun oldugu yolu daha az
yogunlukta yola tercih ederler. Ayrica besin kaynagina giderken gegtikleri yollara da
feromon birakarak diger karincalarin yol se¢imini kolaylastirirlar. Kaliteli besinin

oldugu yola daha ¢ok feromon birakarak kaliteli besine ulasmada da bagarilidirlar.

Yuva o o Gida
- o o
............ L, CONTAAIN, o o WO« o Ao LI - TV PR,
e
o >~
Engel

Sekil 2.2. Yuva ile besin kaynagi arasina engel girmesi
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Besin kaynagina giden giizergahta bir engel olustugunda (Sekil 2.2.), bu engele ulagan
karinca yeni rota i¢in bir se¢cim yapmak zorunda kalir. Bu durumda, engelle ilk
karsilasan karmncanin yeni yon seceneklerinin yani asagi yada yukar1 yonii segme

olasiliklar esittir. Karinca yaptigi tercihine gére yoluna ilerler (Sekil 2.3.).

Yuva *"ﬁ#z - Gida
------------ m*"'&,%* mmm e
wo N g T
¥ ¥
# # Engel

Sekil 2.3. Karincalarin engelle karsilastiktan sonra rassal yol se¢imi

Esit olasilikli secimini yapan karincalar, sectiklerin yolun en kisa olmamasi
durumunda doniis yolunda diger yonii se¢mek suretiyle rotalarmi hizli bir sekilde

guncellerler.

*OH
Yuva ’*¥ ,%* Gida
- " Y it e,
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Engel

Sekil 2.4. Kisa bir zaman gegtikten sonra karmcalarm kisa yolu bulmasi

Kisa yolu kullanan karincalar geri doniis yolunda engele daha dnce ulasacak ve kisa
yoldaki feromon miktar1 daha yiiksek oldugu i¢in yine kisa olan yonii se¢gme
olasiliklar1 ytliksek olacak. Bu durum, giiglii bir geri besleme siireci olusturarak

zamanla neredeyse tiim karincalarin engelin kisa tarafini kullanmasi saglanacak.
2.2.2. Yapay karincalar
Her ne kadar algoritma gelistirilirken gergek karincalardan esinlenilse de algoritmanin

isletilmesinde kullanilan yapay karincalar gergek karincalardan birtakim farkliliklart

vardir: (Sarikog, 2004).
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1. Yapay karincalar; hafizalar1 vardir, ziyaret ettikleri noktalar1 akillarinda
tutarlar ve dolayisiyla ugradiklari sehre bir daha ugramazlar.

2. Gergek karincalar; gérme yetileri ¢ok zayif oldugu halde yapay karincalar
tamamen kor degillerdir. Yapay karincalar secebilecekleri bir sonraki aday
nokta veya sehir hakkinda sezgisel bilgiye sahiptir.

3. Gergek karinca besin ararken sonsuz sayidaki noktadan ve diigiimden
gecerken; yapay karicalar simirli sayida ve ayrik veri kiimesinde ¢éziimiinii
arar.

4. Yapay karincalar zamani kesikli bir degisken olarak kullanirlar.

2.3. Karinca Algoritmalarinin Temel Ozellikleri

Karincalara dayali algoritmalarin belli bash 6zellikleri (Sarikog, 2004):
Zeki davranis bicimi: Karinca Algoritmalart ¢ok genis bir ¢éziim uzayinda az bir
deneme sayis1 ve makul bir siire ile en iyiye yakin bir ¢6ziim sagladigi icin bu tiir

algoritmalara zeki algoritmalar denir

Tek basina olmasa da koloni halindeki karincalar adaptif yapidadir ve ¢ok cesitli bir
giizergah sorununu c¢ozebilmektedirler. Gergek karincalara bazi yetenekler ilave
edilmesiyle elde edilen yapay karincalarin olusturdugu algoritmanin yapay zeka

ozelligine sahip oldugu sdylenebilir.

Kombinasyonel Optimizasyon: Dogada karincalar yuvalar ile besin arasinda sayisiz
giizergah arasindan en iyi olarak adlandirilabilecek bir yol bulabilirler. Genis bir
¢cozim uzayinda makul zamanda en iyiye yakin olan rotayr kesfedebilen

karincalarindan esinlenen algoritmalarin kombinasyonel bir algoritma oldugu goriiliir.

Sezgisel ve Olasilik Tabanli: Karincalar yollar tizerinde bir engelle karsilastiklarinda
her zaman feromon yogunlugu yiiksek yonii segmezler. Feromon yogunlugu o yoniin
secilme olasiligint artirir. Dolayisiyla Karinca Algoritmalarinin olasilik tabanl

oldugunu soyleyebiliriz.
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Adaptif Yapu: Ilk tura baslayan yada rotasi bir engel tarafindan bozulan karinca hangi
taraftan gidecegi bilgisine sahip degildir. Rastsal olarak se¢imini yapar fakat kisa yone
ki feromon daha az buharlasacagindan feromon yogunlugu daha fazla olacaktir ve
doniis yolunda karincalarin hangi yonii segmesi gerektigi kolaylasacaktir. Bu sekilde

cevrelerinde meydana gelen degisikliklere hizli adapte olabilirler.

Pozitif Geri besleme: Gegilen yollara birakilan feromon kimyasali pozitif geri

beslemenin kendisisir. Feromonlar diger karincalar i¢in bilgi saglamis olur.

Negatif Geri besleme: Yolun secilme bilgisini saglayan feromon kimyasalinin ayni
zamanda buharlasma 6zelligi de vardir. Dolayisiyla rotay1 uzattigi i¢in kullanilmayan
yollarda ki feromon miktar1 azalip yok olacaktir. Feromonun buharlasip ugmasi kotii

yolun secilme ihtimalini azaltan bir geri besleme mekanizmasi olarak ¢aligir.

Etkilesim: Karincalar ilerledikleri yollara feromon kimyasali birakirlar ve bu etkilesim
maddesi topluluk halinde yasayan karincalarin koku alma duyular1 sayesinde

iletisiminlerini saglar. Koloni bireyleri arasindaki bu etkilesim dinamik haldedir.

Kombinatoryal problemlere uygulanabilirligi ile bilinen KKO algoritmalarinin genel

akis1 Tablo 2.5.'te ki gibidir.

Tablo 2.5. KKO Algoritmalarmin Genel Yapisi

Parametre degerlerini gir
baslangi¢ izlerini olustur
while durma kriteri saglanana kadar do
¢Oziimleri olugtur
yerel arama-iyilestirme sezgiseli kullan(opsiyonel)
¢ozlimleri degerlendir
izleri guncelle
end while

2.4. Gelistirilmis Karinca Algoritmalar:

Asagida baz1 KKO algoritmalaria deginilmistir. Bunlar Karinca Sistemi Algoritmasi,

MAX-MIN Karinca Sistemi Algoritmasi, Segkinci Karinca Sistemi, Riitbe Tabanlh
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Karinca Sistemi ve Karinca Kolonisi Sistemi algoritmalaridir. Algoritmalar arasinda
ki farkliliklarin daha iyi vurgulanabilmesi i¢in her algoritma Gezgin Satici

probleminin ¢éziimiine yonelik anlatilmistir.

2.4.1. Karinca sistemi algoritmasi

Dorigo tarafindan 6nerilen KS algoritmasinda karincalar bir noktadan digerine hareket
etmek icin olasilik tabanli bir kurala gére hareket eder. Ilk durumda her karinca rastsal
olarak noktalara yerlestirilir. Sonra her bir karinca daha 6nce ugramadigi noktalara
hareket ederek tiim noktalari iceren bir ¢6ziim olusturur. Asagidaki sekilde m adet
yapay karincanin n adet sehri ziyaret etmesini saglayacak KS algoritmasinin genel

yapisi verilmistir.

Tablo 2.6. Karinca Sistemi Algoritmik Yap1

fort =1, .., thaks
for her karinca k = 1, ..., m igin
Rastsal olarak bir sehir se¢
for daha 6nce gidilmemis sehir i igin
Kalan sehir listesi N} dan Denklem 1’¢ gore bir sehir seg
end for
Tk(t) yoluna Denlem 4’e gére AT{‘]- (t) kadar feromon izi birak
end for
Feromon izlerini Denklem 2’ye gore buharlagtir
end for

KS’de m adet karinca eszamanli olarak turlarini olusturlar. Baslangi¢ asamasinda
karincalar rastsal olarak secilen sehirlere yerlestirilirler. Her adimda k. Karinca rastsal
orant1 kuralina gore bir sonraki adimda ziyaret edecegi sehri secer. Bu kurala gore i

sehrinde bulunan k. karincanin j sehrini se¢gme ihtimali Denklem (2.1)’deki gibidir.

[tij()]%.[nij]B (k izin verilen >
} (2.1)

Pij*(t) = {ZkeAk[tik(t)]a-[nik]B bir segimse
0 (aksi halde)

Pij*(t): k karmcasmin i diigiimiinden j diigiimiine gegme olasilig1

t;j(t): taminda (i,j) koselerindeki feromen iz miktar
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ni;: (1)) koseleri arasindaki gortintilirlik (visibility) degeridir. Bu deger problem
¢cozlimiinde ele alinan kritere gore degismektedir.

a: Problemde feromen ize verilen bagil 6nemi gosteren bir parametredir.

pB: Problemde gorinilirlik (visibility) degerine verilen Onemi gosteren bir

parametredir.

Bu denklemde a ve f; feromon izinin yogunlugu (7;;) ile gorinurlik (»;;) arasindaki
agirliklandirmayr kontrol eden yogunlasma ve cesitlendirme parametreleridir.
Goriiniirlik, iki sehir arasindaki mesafe (d;;) ile ters orantihdir (m;; = 1/d;;).
Yogunlagma, belirli bir siirede sistem tarafindan toplanmis verilerin kullanilmasi,
cesitlendirme ise arama uzayinin arastirilarak yeni ¢éztimlerin elde edilmesidir. « = 0
alinirsa yani ¢esitlendirme yapilmazsa sadece goriiniirliige gore secim yapilacak ve her
adimda mevcut sehre en yakin sehir segilecektir. § = 0 alinirsa yani yogunlasma
yapilmazsa sadece feromon izlerine gore secim yapilacaktir. Olgunlasmamis bir
karardan kag¢inmak i¢in yogunlasma ve c¢esitlendirmeyi ifade eden a ve f8
parametreleri arasindaki dengenin kurulmasi gereklidir. Tiim karincalar turlarmi

tamamladiklarinda elde ettikleri ¢oziimiin kalitesine gore sehirlere feromon izi

birakalir.

Sistemdeki tiim karincalar turlarim1 tamamladiktan sonra feromon izleri giincellenir.
Giincelleme yapilirken tiim yollardaki feromon izleri sabit bir katsayiya gore
buharlastirilarak azaltilir. Daha sonra karicalarin gittigi yollara feromon ilave edilir.

Feromon izleri Denklem (2.2)’ye gore buharlastirtlir.

tij(t+1) = (1 —p).t;;() + At; (2.2)
p: tile t+1 arasinda buharlasan feromon orani

Bu denklemde feromon izlerinin siirekli olarak birikmemesi ve verilen kotii kararlarin

unutulmasi i¢in feromon buharlastirma orant p (0<p<l) kullanilir. Karincalar

tarafindan secilmeyen yollardaki feromon miktar1 her iterasyonda iistel olarak azalir.
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Buharlasmadan sonra karincalar gegtikleri yollara Denklem (2.3)’e gore feromon izi

birakirlar.
Aty;(t) = i, Atfi (D) (2.3)

AT{‘]- : k. karmcanin (i,j) kosesine biraktig1 feromon miktaridir

m: karinca sayisi (Bu problem i¢in hamur/iiriin sayis1)

Atk =

ij

g o .. Koo op .
{Lk' eger (i,j) yolu T* istiinde ise (2.4)
0,

aksi takdirde

Q : Sabit bir deger

Ly: k. karincanin tur uzunlugu

Karincalarin feromon izleriyle kurduklari iletisim ile feromon miktarinin fazla oldugu
yollara oncelik vermeleri ve bu nedenle kisa yollardaki feromon izlerinin daha hizl
artmast Ozellikleri kullanilarak farklt problemlerin ¢oziimii igin algoritmalar
gelistirilmigtir. Karinca algoritmalar: her ne kadar gergek karincalardan esinlenerek
yapilmigsa da gercek karincalar ile yapay karincalar arasinda onemli farkliliklar

bulunmaktadir (Dorigo & Krzysztof, 2006).

Bu denklemde karinca k’nin gittigi rota T* iizerindeki yollara bu rotanm uzunlugu
olan C¥ ile ters orantili miktarda feromon izi birakilir. Gitmedigi yollara herhangi bir
feromon izi birakmaz. Bu denkleme gore karincanin turu ne kadar kisa ise o nispette

daha fazla feromon izi birakilacaktir.

Karmnca Sistemi algoritmasi, farkli Kombinatoryal problemlerinin ¢6zuminde
kullanilir. Ik ve en iyi uygulamalari Gezgin satict problemlerinin ¢dziimii olarak
bilinir (Dorigo, Maniezzo, & Colorni, 1991). Karinca sistemi; Karesel atama, Is
cizelgeleme, ara¢ rotalama gibi diger kombinatoryal problemlerin ¢éziimiinde de
basari ile kullanilabilir.Dorigo, Colorni ve Maniezzo, gelistirdikleri Karinca Sistemi

algoritmasin1 Tabu Arama algoritmalari ve Tavlama Benzetimi algoritmalar1 ile
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kiyaslamiglardir (Dorigo, Maniezzo, & Colorni, 1996). Karinca Sisteminin diger
metodlara gore oldukca basarilt oldugunu gormiisler ve bunu; Karinca sistemimin
yerel iyilere takilmamasi, kotii ¢coziimlerden kaginmasi, siirekli iyilesen sonuglara

ulasmasi ve ilk sonuglarda bile iyi sonuglara ulasabilmesiyle agiklamislardir (Ozdemir,
2008).

2.4.2. Maks-Min karineca sistemi

Stiitzle ve Hoos tarafindan karinca sisteminde dort temel degisiklik yapilarak elde
edilmistir. Bunlar siralarsak: bulunan en iyi ¢oziimii daha fazla arastirir, sadece
mevcut iterasyondaki en iyi ¢oziimii bulan karinca ve o zamana kadarki en iyi ¢dzimii
bulan karinca feromon birakabilir. Bu yaklagim tarzi tiim karincalarin en iyi olmayan
alt yollara takilip kalmalarina sebep olabilir. Bu nedenle algoritmada ikinci bir
degisiklik daha yapilarak karincalarin alt ¢oziimlere takilip kalmamasi igin
birakilabilecek feromon izi [Tyin, Tmaks] arasinda sinirlandirilir. Ugiincii olarak
baslangi¢ asamasinda birakilacak feromon izleri maksimum feromon izi miktarina
(Tmaks) ayarlanir ve buharlagma orani da diisiik tutulur. Boylece baslangi¢ asamasinda
arama alan1 genis tutulmaktadir. Son olarak da sistem durgunlastiginda veya art arda
iterasyonlarda ¢oziimde bir gelisme olmadig1 durumlarda feromon izleri sifirlanarak
aragtirmaya devam edilmektedir. Maks-Min AS’de feromon izi giincellemesi Denklem

(2.4)’deki gibi yapilmaktadir (Stitzle & Hoos, 1997).

T — Ty AT, V(L) EL (2.5)

Bu denklemdeki eniyi, mevcut iterasyondaki en iyi ¢oziim (Arl.i]‘?”iy L= 1/Cteniviy veya

baslangigtan itibaren bulunan en iyi ¢6ziim (Arii;niy L = gmeniy Yy olarak iki farkli
sekilde degerlendirilebilir. Bu iki alternatif arasindaki se¢im algoritmanin arama
uzayinda nasil hareket edecegini belirlemektedir. Algoritmada baglangigtan itibaren
bulunan en iyi ¢oziim kullanildiginda arama uzayr kisa zamanda T™¢™Y yoluna

odaklanacaktir. Mevcut iterasyondaki en i1yl ¢oziim kullanildiginda ise daha fazla
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yolda feromon izi birakilabilecek ve boylece karincalar daha az yonlendirilerek daha

genis bir arama yapilabilecektir.
2.4.3. Karinca kolonisi sistemi

Dorigo ve Gambardella tarafindan orijinal KS’de ii¢ temel gelistirme yapilarak
olusturulmustur (Dorigo & Gambardella, 1996). Durum gegis kurali ile yeni yollarin
aranmasi ve mevcut yollarin gelistirilmesi arasindaki dengenin saglanmasi
kolaylastirilmaktadir. Karincalar turlarini tamamladiktan sonra sadece en iyi turun
olustugu yolda feromon giincellemesi yapilmaktadir. Bu giincellemeye ek olarak yerel

feromon glincellemesi yapilmaktadir.

Durum gecis kurali veya sozde rastsal orantili hareket se¢im kuralinda k karincasi i

sehrinden j sehrine giderken Denklem 6°daki gibi hareket etmektedir.

argmakslele{T”[ml]ﬁ}, eger q <q,

2.6
pll‘j , aksi takdirde (26)

j =

Bu denklemde bir karincanin i sehrinden j sehrine gitme ihtimali [0,1] araliginda
diizgiin dagilan rastsal g degiskenine ve q, parametresine (0 < g, < 1) baghdir. p{‘j
degeri Denklem 1’de verilmisti. q, degeri degistirilerek algoritmanin farkli yollar
aramast veya bulunan en iyi yola odaklanmasi saglanabilmektedir. Bu kural ile
feromon miktar1 fazla olan kisa yollar daha ¢ok tercih edilmektedir. g, degerinin
biiyiik olmas1 aramanin 1yi ¢6ziimler etrafinda artmasini saglar. g’ kii¢iik olmasi ise
aramanin c¢esitli hale getirilmesi saglanir. g, i¢in en iy1 degerin ge¢cmis ¢aligmlarada

0.9 oldugu goriilmiistiir. (Donati, Montemanni, Casagrande, & Rizzoli, 2008).

Yerel feromon giincellemesi tur olusturulurken tiim karincalar tarafindan her adimda
uygulanmaktadir. Her karinca bu kurali sadece en son gectigi yola uygulamaktadir.
Bir iterasyonda gezilen yollardaki feromon miktarinin azaltilmasi ile sonraki

iterasyondaki karincalarin diger yollar1 segmesi ve farkli ¢éziimler liretmesi tesvik
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edilmektedir. Boylece bir iterasyonda bir¢ok karincanin ayni ¢6ziimii tiretmesi ihtimali

azalmaktadir.
Ty — A -1+ 910, V(G EL (2.7)

Burada ¢, [0,1] arasinda degisen buharlasma parametresini, T, baslangigtaki feromon
miktarin1 gostermektedir. Yerel feromon giincellemesiyle karincalarin gectikleri
yollardan feromon buharlastirilarak bu yollarin daha az tercih edilmesi
saglanmaktadir. Boylece karincalar diger yollar1 arastirmakta ve algoritma

durgunlasmamaktadir.

Evrensel feromon giincellemesi Denklem 8’deki gibi yapilmaktadir.

7 — (1 =—p)ty; + pATZ.le"iyi, v(i,j) € Lment (2.8)
Burada o zamana kadarki en iyi ¢6ziimii bulan karincanin feromon izi birakmasina
miisaade edilmektedir. Birakilan feromon miktar1 p parametresi yardimiyla onceki
feromon degeri ile yeni feromon degerinin agirlikli ortalamasi alinarak belirlendigi
icin bu yolun ¢ekiciligi asirt miktarda artmamakta ve algoritma o zamana kadar ki en

1yi ¢ozlime takilip kalmamaktadir.

KKS algortimasinin diger Karinca algoritmalarina gére bazi avatajlar1 vardir. Yerel
feromon giincelleme sayesinde daha 6nce kullanilmis olan yollarda ki feromon miktari
azaltilir dolayisiyla hi¢ kullanilmamis yollarin da se¢ilme ithtimali canli tutulmus olur.

Global feromon giincelleme ile de en iyi ¢ziim etrafinda ki arama desteklenmis olur.
2.4.4. Seckinci karinca sistemi
Dorigo vd. (1991) tarafindan KS iizerinde yapilan ilk gelistirmedir. Genetik

algoritmalarda kullanilan en iyi ¢6zlimiin yeniden iiretilme olasiliginin 1 olmasina

benzerligi nedeniyle bu yonteme seckinci ismi verilmistir. Algoritmanin ¢aligmaya
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basladigi andan itibaren bulunan en iyi ¢oziime (T™¢™!) daha fazla feromon

birakilarak bu yolun tercih edilme olasilig1 artirilmaktadir.

Ty — Ty + T AT+ eAT V(i) €L (2.9)

Bu denklemde karinca k’nin gittigi rota {lizerine biraktigi feromon miktar AT{‘]-

meniyi

Denklem (2.3)’teki gibi hesaplanir. Az;; ise Denklem (2.10)’daki gibi hesaplanir.

Denklemde yer alan e seckinci karinca sayisini gostermektedir. Segkinci karinca
sayisinin probleme gore en uygun degerinin kullanilmasi durumunda algoritma ¢ok

daha az iterasyonla daha iyi ¢oztimler bulabilmektedir.

1 o PR meniyi ; .. .
Apme — {—Cmeniyi, eger (i,j) yoluT lstiinde ise (2.10)

N 0, aksi takdirde

Bu denklemde Denklem (2.4)’e benzer sekilde o ana kadarki bulunan en iyi ¢6ziimii

T™MenY jizerindeki yollara bu rotanin uzunlugu olan C™e™t

bulan karinca k’nin rotasi
ile ters orantili miktarda feromon izi birakilir. Béylece bulunan en iyi yolun secilme

olasilig1 artirilmaktadir. Bizim problemimizde en iyi 5 karinca feromon birakir
2.4.5. Ritbe tabanh karinca sistemi

Bu algoritmanin  karinca sisteminden farki; formiilasyondaki  feromon
giincellemesinde ki farkliliktir. (Bullnheimer, Hartl, & Strauss, 1997). Seckinci KS’de
yalnizca en iyi ¢oziimii bulan karincanin gittigi yol agirliklandirilirken Riitbe Tabanl
KS’de tiim karincalarin bulduklar1 ¢oziimiin kalitesi nispetinde gittikleri yollar
agirliklandirilmaktadir. Bir iterasyon sonunda turlarmi tamamlayan tiim karincalar
bulduklart  yollarm  uzunluguna goére (L; <L, <--<L,) swalanir yani
riitbelendirilirler. Karincalarin gittikleri yollar riitbe seviyelerine (u) gore feromon izi
birakilarak agirliklandirilir. Boylece ¢ok sayida karincanin iyi olmayan ¢oziimleri
tercih etmesi nedeniyle olusacak yogun feromon izi engellenmektedir. Riitbe temelli

AS’de feromon izi giincellemesi Denklem (2.11)’deki gibi yapilmaktadir.
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T — Ty + 221 (@ — DA + adT MY, V() €L (2.11)
Bu denkleme gore her iterasyonda en yiiksek riitbeli karincalarin (a — 1) ve 0 zamana
kadar ki en iyi ¢6zlimii bulmus olan karincanin feromon izi birakmasina izin verilir.
En yiiksek riitbeli karincalar (a — r) ile; 0 zamana kadarki bulunan en iyi ¢6zim ise
en yiiksek agirlik seviyesi (a) ile agirliklandirilirarak feromon izi miktar1 ayarlanir.

Denklemde verilen Atj; = 1/C" ile Ariryeniyi = 1/C™e"Y karmcalarin bulduklar:

yol uzunluklarinin tersini gostermektedir.



BOLUM 3. LITERATUR TARAMASI

Quadruplex makinasindaki hamurlar arasi gecis siirelerindeki farkliliklar bu problemi
tipkt bir Gezgin Satict Problemine benzetmistir. GSP literatirde NP-zor bir problem
olarak 1800’lu yillardan beri ¢alisiimaktadir. GSP’nin ilk zamanlarinda ¢6ziim olarak
klasik metotlar kullanilmistir. Kii¢lik problemlerin ¢oziimiinde; lineer programlama,
dinamik programlama, dal kesim yontemi gibi metotlar kesin ¢6ziim vermistir fakat
problemler daha kompleks ve ¢6ziim uzayi daha genis hale geldik¢e bu metotlar cevap
verememeye baglamis ve sezgisel yontemlere ihtiyag duyulmustur. Bu sezgisel

yontemlerin belli basl cesitleri asagidaki gibidir.

- Tur olusturan sezgiseller
o En yakin komsuluk yontemi
o Greedy Sezgiseli
- Tur gelistiren sezgiseller
o Tabuarama
o Karinca kolonisi
o Genetik Algoritma

- Melez yontemler

Bu problemde oldugu gibi kombinatoryal optimizasyon problemlerinin Gezgin Satici
Problemlerine gore ilave kisitlar icermesinden dolay1 Karinca Sistemi algroitmasi her
zaman iyi ¢oziimlerin elde edilmesine cevap veremeyebilmektedir. KS algoritmasinin
yeterli olmadigi durumlarda problemlerin ¢6ziimiine yonelik yeni algoritmalar
gelistirilmistir. Gelistirilen bu algoritmalarin diger metasezgisel yontemlere alternatif
olmus hatta daha iyi sonuglar vermistir. Bu algoritmalarla ge¢mis yillarda birgok

calisma yapilmistir. Bu calismalardan bazilar1 asagidaki tabloda gosterilmistir.



Tablo 3.1. KSA ile yapilan ¢aligmalar

Problem Yazar Algoritma Yil
Dorigo, Maniezzo & Colorni KS 1992
Gezgin Satict Gambardella & Dorigo Karmca-Q 1995
Problemi Dorigo & Gambardella KKS 1996
Stitzle & Hoos MMKS 1999
Bullnheimer, Hartl &Strauss RTKS 1996
Arag Rotalama Bullnheimer, Hartl & Strauss _ KS-ARP 1996
Gambardella, Taillard &Agazzi HKS-ARP 1999
Dorigo, Maniezzo & Colorni KS-KA 1994
Gambardella, Taillard &Dorigo HKS-KA 1997
Karesel Atama Stiitzle & Hoos MMKA-KA 1998
Maniezzo & Colorni KS-KA 1998
Maniezzo KS-KA 1998
Ardisik Gambardella & Dorigo HKS-ASP 1997
Siralama
Dorigo & Maniezzo TUm 1994
Kesikli Dorigo & Gambardella Karinca-Q 1996
Optimizasyon Middendorf, Reichle & Multi-
2000
Schmeck Colony
1C_:olo_rnl, Dorigo, Maniezzo & KS-ATC 1994
rubian
Cizelgeleme Gravel ve ark KKO 2002
McMullen KKO 2001
Bulanik
Kilig ve Kahraman KKO 2006
Tek Makine Den Besten, Stitzle, Dorigo KKO 1999

Cizelgeleme
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BOLUM 4. UYGULAMA

4.1. Quadruplex Extruder

Quadruplex Ekstruder; banburilerde iiretilen hamurlarin yiiksek sicaklikta biiyiik
vidalarin ittirmesi hareketi ile bir kaliptan gecirilerek extrude edilip kaliptan
gecirilmesi saglayan makinalardir. 4 adet biiyiik vidas1 oldugu i¢in Quadruplex ismini

buradan almistir.

Sekil 4.2. Hamurun ekstrude edilip Tread’a doniistiiriildiigii kalip ¢ikisi



26

4.2. Tread Malzemesi

Tread malzemesi lastigin kalite parametrelerine dogrudan etkiyen lastiin en 6nemli
komponentlerinden biridir. Islak zeminde fren mesafesi, diisiik yuvarlanma direnci
gibi 6nemli performans kriterleri dogrudan bu malzemeyle bu malzemenin kullandig:

hamurla ilintilidir.
Tread’in lastikteki gorevlerini 4 ana baglik altinda toplayabiliriz.

- Lastigin yol ile direkt temasin1 saglar.

- Asmmaya mukavemet ve yiik altinda ¢esitli etkilere kars1 esneklik saglar.

- Isinin yiikselmesini Onleyici hamurlar ve baca kullanilarak lastigin 1s1
tiretimine kars1 direnerek lastigin performansinin artmasini saglar.

- Uzerindeki desenler ve sekli ile lastigin yola tutunmasini saglar.

B Cap
M Base
| Wing
Trend Cushion
M Black Sidewall
Clinch
|| Cushion
M White Sidewall
| |Hard Apex
)/ | | Soft Apex

Sekil 4.3. Malzemelerin isimleriyle birlikte lastik kesiti

Cap; Tread’in yol ile direkt temasini saglayan kismidir. Tread’in bu kismi aginmaya
catlamaya kopmaya kirilmaya ve dis etkenlerden korunmaya dayanikli malzemelerden

yapilir.

Base; Tread’in Cap kismu ile karkas arasindaki kismidir. Cap’e nazaran daha yumusak

ve elastik yapilidir. Tread’in Cap kismimnin yoldan aldigi darbeleri yumusatarak
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karkasa ulastirir. Geg ve az 1sinan malzemeden yapilan bu kisim lastigin 1sidan dolay1

arizalanmasini Onler.

Wing; Tread’in yan kisimlarinda bulunan, cap ve base’in birbirine yapismasini ve

mukavemetini saglayan hamurdur.

4.3. Hazirlik Cesitleri

Boya degisimi (ayn1 hamur-ayni kalip / 1dk)
Kalip degisimi (ayn1 hamur-farkli kalip / 6,5 dk)
Push-out (farkli hamur / 7,3 - 8,1 dk)

Clean-out (farkli hamur / 21,5 - 22 dk)

> W

Uriinler arasindaki hazirlik siiresi ve gesitleri dakika cinsinden asagidaki gibidir.
Eger bir {irlin, diger iiriinle ayn1 hamura ve ayni kaliba sahipse sadece boya degisir ve
hazirlik i¢in harcanan siire 1 dk, ayn1 hamur farkl kalip ise 6.5 dk, farkli hamura

sahipse tabloya gore clean-out yada push-out islemi yapilir.

Tablo 4.1. Hazirlik tiirleri ve siireleri

Kali
Ayni Kalip| Deéigipmi Pushoutl|Pushout2|Pushout3| Pushout4|CleanoutlCleanout2Cleanout3
1.0 6.5 7.7 8.1 7.5 7.3 21.8 21.5 22.0

Hamurlar arasi gegislerdeki hazirlik isleminde Clean-out mu yoksa Push-out mu
yapilacagini hamurlarin viskozite degeri belirler. Giren hamur ¢ikan hamurdan ytiksek
viskoziteye sahipse Push-out islemi yapilir. Viskositesi yiiksek olan ve yeni giren sert
hamur, gorece viskozitesi diislik olan ¢ikan hamuru birbirlerine karigsmaksizin ittirir.
Aksi durumda viskositesi diisiik olan giren hamur, gorece viskozitesi yiiksek olan sert
hamuru ittiremedigi gibi karigma riskine de sebep olur. Bu tip durumlarda ekstruder’in
i¢inin tamamen bosaltilmasi gerekir. Bu isleme de Clean-out ad1 verilir. Hamurlar arasi

gecis tablosu asagidaki gibidir.
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Tablo 4.2. Uriinler aras1 gecislerdeki hazirlik tiirleri

Hamur [ N36.. | K67.. | K15..| K83..| KT9..| K17.. | K43.. [ K93.. [ K35.. [ KX4..| K54..| K84.. | K64.. | K16.. | K83.. [ K76.. [ K67.. [ K56..

K16..

K76..
K67..
K56..




4.4. Karinca Sistemi Algoritmas1 Kodlama

Basla

Karincalar1 her bir

hamura yerlestir

Her karinca igin olasilik
formiline gore bir

sonraki hamur segimini

yap

Yol uzunlugunu hesapla

A
Feromon glincellemesi

yap

Iterasyon

Sayisina

ulagildi n1?

Hayir

Sekil 4.4. Karinca Sistemi Genel Algoritmasi
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BOLUM 5. SONUCLAR

Asagida 10 giinliik lastik talebi goziikmektedir. Giin giin hazirlik stireleri; Karinca
sistemi algoritmasi, Seckinci Karinca Sistemi ve Tedarik Zinciri departmanindan

gelen siralamaya gore ¢gikan sonuglar Karsilastirilmistir.

Tablo 5.1. 10 giinlik Uretim Talebi

1 2 3 4 5 6 7 8 9 10
Lastik  Kalp Hamur  Sun Mon  Tue Wed Thu Fri Sat Sun Mon  Tue
Kodu  Kodu

S597 RT597M  KT9.. 726 726 726 726 726 726 726 726 726 605
S170  RT172 K43.. 952 952 952 952 952 952 952 1272 906 1190
Q133 RT733K  KB35.. 641 664 222

Q171  RT172 K43.. 124 360 492 492 492 492 372 492 472
Q155 RT172 K43.. 476 100
A826  LT826K  N36.. 166 350 368 368 368 368 368 368 368 368
Q404 RT413C  Ka&3. 100

Q092 RT992E  K16. 1260 1260 1160 1260 1260 1260 1260 860 1260 1260
S162  RT16IL  KTO.

Q591 RT591B  KTO..

Q401 RT404T  K83. 1268 1268 1268 1268 1268 1268 1268 1268 1268 1268
Q593 RT591B  KTO..

Ql72 RT172  K43. 412

Ql56 RT172  K43. 238

Q359 RT359A  KTO..

Q357 RT2540 KTO. 244 244 244 244 244 244 244 244 244 1904
Q355 RT2540  KTO..

Q352 RT352B  KTO..

Q354 RT2540 KT9. 234 234 234 234 234 234 234

A788 RT/87A  KT9..

A729 LT729) KL7. 812 812 8l2 8l2 812 812 812 812 812 812
Q362 RT327B  K93..

Q365 RT365A  K93..

Q368 RT315P  K93. 80 204 204 204 204 204 204 204 204 194
Q471 RT471B  K64. 302 371 371 371 371 371 371 302 371 371
Q790 RT790A  KTO.. 504 604 504 504
Q793 RT793  KTO..

Q791 RT791A  KTO..

Q795 LT796B  KTO.. 508 508 508 508 508 658 508 508
Q798 RT798  KT9. 856 856 856 856 856 856 856 636 860 870
Q796 LT796B  KTO..

Q799 LT799B  KTO..

A877 RT877J  KI7. 304 304 304 304 304 304 304 304 304 304

Q370 RT320D  K93.. 100 100
Q530 RT529 KX4.. 246 452

A827  LT827H  N36.. 50 250 256 364 364
A821  LT921 N36..

A828  LT828E  N36.. 515 515 515 515 356 356 356
U440 RT440B  K35..

U439  RT440B  K35.. 300 300

A850 RT850C K84.. 804 608
A726  LT726C  K54.




Tablo 5.1. (Devami)

A951  RT951H  K93.. 324 486 486 486 486 486 486 455 455 455
U496  LT496 KT9.. 340 340 340 340 340 340 340 340 340 340
A914  LT914A  KT9.. 160 308 336 336 336 336 336 60 60

A744  RT744 KT9.. 260 284 284 284 284 284 284 384 354 354
A632  RT632A  KT9.. 134 134 114 114 114 114 114 114 134 134
A946  LT946A  KI15.. 118 118 108 108 108 108 108 108 118 118
A988  LT988E  KO3.. 420 420 300

A875 LT875B  Kb54.. 560 560 560 100 100
A734  LT731C  K67.. 154 154 202 204 204

A629  LT626 K67.. 200 200 200 100 50
A741  RT741B  KT9.. 100 100
A945  LT945A  KT9..

A944  LT944E  KT9.. 248 248 216 248 248 248 248 248 248 248
A784  RT784A  KT9..

A746  LT739C  KT9.. 324 324 324 324 324 324 324 404 324 324
A769  RT769A  KT9.. 146 146 146 100

A787 RT787A KT9.. 304 304 304 304 304 304 304 304 152 152
A772  RT771A  KI15., 260 324 324 324 324 324 324
U774  RT774A  KI15.

A778 RT778B  KI15.. 108 108 108 108 108 108 108 108 108 108
A852 RT852K K93 376 376 376 184 50

A969  RT969F  KA43. 166 166 126 126 126 146 146 166 166 166
A873  LT873C  K93.. 1260 1260 280

Q560  RT560G  KT9..

Q561  RT561G  KT9..

A922  RT923B  KI17.. 280 280 280 280 280 280 280 280 280 280
Q375  RT375C  KX4. 192 192 192 192 192 50

Q376  RT376D  KXA4.. 100
A771  RT771A  KI15..

A738 RT781A KI15.. 226 226 226 226 226 226 226 226 226 206
A474  LT988E  KO3.. 164 536 536 536 536 836 536 536
A475 LT875B  K54.. 560 560 560 560 560 560 560
A473  LT873C  K93.. 1372 1372 1260 1260 1270 1460 1820 1960

340

320

300

280

260

240

220

200

Tablo 5.2. Farkli metodlara gore hazirliga harcanan giinliik siirelerin dakika cinsinden karsilagtirilmasi

240.3 240.9
235 |

Hazirlik Siirelerine harcanan zaman(dk)

316.9

282.9

1. gln 2.glin

325.8

3. glin

282.8

4. glin

282.8

5.glin

265.5

B Karinca Sistemi Algoritmasi

W Seckinci Karinca Sistemi

243.7 “

6. glin

304.3

250.2

7.gln

259.4

8. glin

W Tedarik Zinciri Departmanindan gelen Siraya gore

3111

9. glin

320.2

259.2

10. glin

31



32

Tedarik zinciri departmanindan gelen liste iiretimdeki en eski iiriinden en yeni iirline
dogru yapilmig bir siralamadir. Hamur tiirleri agisinda ele alinmadigindan bir nevi
rassal bir liretim siras1 gibidir. Zaten bu durum tablodaki sonuglara da yansimistir ve
acik ara en uzun hazirlik siirelerine sahiptir. KSA ve Seckinci Karinca Sistemi,
giinlerin ¢ogunda ayni siirelere sahipken, diger giinlerde az bir farkla Seckinci Karinca

Sistemi daha kisa siireye sahiptir.

Bu ii¢ metodun sonuglar1 arasinda anlamhi bir fark olup olmadiginin anlasilmasi i¢in
sonuglarin, bilinmeyen ve birbirine esit olmayan varyanslara sahip ve normal dagilima

uydugu kabuliiyle uygulanan hipotez testinin sonuglari agagidaki gibidir.

_ N X 51, S22
fo = . b= (nl i nz) _9 to<—Los,v
Si 52 (5.12) (5_1)2 (5_2)2 (5.13) (5.14)
o nl L to<—to1,v

n1+1+n2+1

%, : Karmca Sistemi Algoritmas1 10 giin ortalamasi

%, . Tedarik zinciri departmanindan gelen siraya gore tiretimin 10 giin ortalamasi
s; : Karinca Sistemi Algoritmas1 varyansi

. Tedarik zinciri departmanindan gelen siraya gore tiretimin varyansi

n,; : Karinca Sistemi Algoritmasinin drneklem sayisi

n, : Tedarik zinciri departmanindan gelen siranin 6rneklem sayist

v Serbestlik derecesi

M1:  Karinca Sistemi Algoritmasinin ortalamasi

M2: Tedarik zinciri departmanindan gelen siraya gore liretimin ortalamasi

Yapilan islemlerin sonucunda asagidaki dnermeler degerlendirilir;

Ho: pa=p2

Hi: pi<pe

to: -6,76 & v: 14 ¢ikar ve to—tgs 4 iGN

Esitlik incelendiginde -6,76 < -1,76 oldugundan Ho: pa=p2 6nermesi reddedilir. Yani;
%95 giiven diizeyinde Karinca sisteminin; TZD'dan gelen siraya gore daha farkli/iyi

bir sonu¢ verdigine dair kuvvetli bir delil vardir. Ayn1 degerlendirme %99 giiven
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diizeyi igin yapildiginda -6,76 <-2,62 oldugundan yine Ho: pi=p2 dnermesi reddedilir
ve %99 giiven diizeyinde Karinca sisteminin; TZD'dan gelen siraya gore daha

farkli/iyi bir sonug verdigine dair kuvvetli bir delil oldugu sdylenir.

Karinca Sistemi ile Se¢kinci Karinca’nin sonuglari kiyasladigimizda ise;

Ho: p1=p2

Hi: pi<pe

to. 0,04 & v: 20 gikar

Esitlik incelendiginde 0,04 < -1,725 olmadigindan Ho: pi=p2 Onermesi kabul edilir.
Yani; %95 giiven diizeyinde Karinca sisteminin; Seckinci Karinca’dan farkli bir sonug
verdigine dair kuvvetli bir delil yoktur. Ayni1 degerlendirme %99 giiven diizeyi igin
yapildiginda 0,04 < -2,52 olmadigindan yine Ho: pi=p2 6nermesi kabul edilir ve
%99 giiven diizeyinde Karinca sisteminin; Segkinci Karinca'dan daha farkli/iyi bir

sonug verdigine dair kuvvetli bir delil olmadig: sdylenir.

Bu calisma; tread malzemesinin envanter bilgisinin de sisteme dahil edilmesiyle {iriin
gecis frekanslarinin azaltilmasi suretiyle daha ileriye tasinabilir. Mesela {i¢ giin
ardarda dretimi olan bir Grunin hergln Uretimini gergeklestirmektense ¢ gunlik
Uretimini bir giinde gergeklestirip diger giinler o iiriine gegis yapilmayabilir ve trinler

aras1 gecis siklig1 dolayisiyla hazirlik siirelerine harcanan zaman daha da diisiiriilebilir.



EKLER

EK 1: 1. Giin Ksa Program Ciktilar

Sum of path length lumn | ~

Row Labels e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Grand Total
1 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 4744

263.8 2358 236.6 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 2638 263.8 263.8 263.8 263.8 263.8 263.8 5220.8

3 2488 249.7 249.7 249.7 249.7 249.7 2497 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 249.7 4993.1
4 263.8 2358 236.6 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 2638 263.8 263.8 263.8 263.8 263.8 263.8 5220.8
5 263.2 2491 2362 | 235 235 263.6 263.6 263.6 263.6 263.6 263.6 2636 2636 2636 2636 263.6 263.6 263.6 263.6 263.6 5172.5
6 263.8 2354 2354 2354 2354 264 264 264 264 264 264 264 264 264 264 264 264 264 264 264 5165.4
7 262.9 264 264 264 264 264 264 264 2499 2499 2499 2499 2499 2499 2499 2499 249.9 2499 2499 2499 5109.7
8 263.8 2358 236.6 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 263.8 2638 263.8 263.8 263.8 263.8 263.8 263.8 5220.8
9 263.8 2358 237.8 2366 264.8 265.2 2652 2652 2652 265.2 2652 2652 2652 2652 2652 2652 2652 2652 2652 265.2 5216.8

10 263.8 2358 2358 2358 2358 2358 2358 2707 270.7 270.7 270.7 270.7 270.7 270.7 270.7 270.7 270.7 270.7 270.7 270.7 5197.7
1 263.8 2358 2358 2358 2358 2358 265.2 265.2 2652 2652 2652 2652 2652 2652 2652 2652 265.2 265.2 265.2 265.2 5155.6
12 263.8 237 237.8 236.6 236.6 2652 2652 2652 265.2 265.2 265.2 2652 2652 2652 2652 2652 2652 2652 2652 265.2 5189.8
13 263.3 2351 2376 2364 2364 2652 2652 265.2 2652 2652 2652 2652 2652 2652 2652 2652 265.2 265.2 265.2 2652 5186.8
14 2629 264 264 264 264 264 264 264 2499 2499 249.9 249.9 249.9 2499 2499 2499 2499 2499 2499 249.9 5109.7
15 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 4744

16 263.8 237 237.8 236.6 236.6 2652 2652 2652 265.2 265.2 265.2 265.2 2652 2652 2652 2652 2652 2652 2652 265.2 5189.8
17 2629 264 264 264 264 264 264 264 249.9 249.9 249.9 249.9 2499 2499 2499 2499 2499 2499 2499 2499 5109.7
18 2629 2499 2499 2499 2499 2499 2499 2499 2499 2499 2499 2499 2499 249.9 249.9 249.9 249.9 2499 2499 2499 5011

19 2633 2351 237.6 2364 2364 2652 2652 2652 265.2 265.2 265.2 2652 265.2 2652 2652 2652 2652 2652 2652 265.2 5186.8
20 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
21 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
22 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
23 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
24 2629 2499 2507 264 264 2791 2791 2791 2511 2511 2511 2511 2511 2511 2511 2511 251.1 251.1 251.1 2511 5142

25 2633 2351 237.6 2364 2364 2652 2652 2652 2652 2652 2652 2652 2652 2652 2652 2652 2652 2652 2652 265.2 5186.8
26 262.9 249.9 249.9 2499 2499 249.9 249.9 249.9 249.9 2499 2499 2499 2499 2499 2499 2499 249.9 249.9 249.9 249.9 5011

27 2629 264 2499 2499 2499 249.9 249.9 249.9 249.9 2499 2499 2499 2499 2499 2499 2499 2499 249.9 249.9 249.9 5025.1
28 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
29 263.8 237 237 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 4987.8
30 263.8 2358 2358 250.9 250.9 250.9 250.9 250.9 250.9 250.9 250.9 250.9 250.9 250.9 250.9 2509 250 250 250 250 4997.1
31 263.8 2358 236.6 250.7 250.7 251.1 250.9 250.9 2509 250.9 2509 250.9 250.9 250.9 250.9 250.9 250 250 250 250 4997.7
32 262.9 2499 2499 2499 2499 279.1 279.1 2791 251.1 251.1 251.1 2511 2511 2511 2511 2511 2511 2511 2511 2511 5113

33 263.8 2358 236.6 263.6 2636 264 264 264 264 264 264 264 264 264 264 264 264 264 264 264 5223.4
34 2633 2351 237 2633 263.3 263.7 2637 263.7 263.7 263.7 263.7 263.7 263.7 2637 2637 2637 263.7 263.7 2637 263.7 5217.5
35 263.8 2358 2366 264 264 264 264 264 264 264 264 264 264 264 264 264 264 264 264 264 5224.2
36 2629 264 264 264 264 264 264 264 249.9 249.9 249.9 2499 2499 2499 2499 2499 2499 2499 2499 2499 5109.7

Grand Total 94711 8719.8 8711.4 8985.8 9014 9260.7 9289.9 9324.8 9212.4 9212.4 9212.4 9212.4 9212.4 9212.4 9212.4 9212.4 9210.6 9210.6 9210.6 9210.6 183319.1

1. Giin Yol

X5X34X25X19X13X35X16X12X33XIXBXAX2XEXLE5XIX31X30X29X28X23X22X21 X20X11X10X3X27X26 X18X17X14X7 X36X32X24

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A826 N36.. LT826K A873 K93.. LT873C A988 K93.. LTI988E A951 K93.. RT951H | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A922 K17.. RT923B A877 K17.. RT877] A729 K17.. LT729) A969 K43.. RTI969F Q156 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

Q172 K43.. RT172 Q155 K43.. RT172 S170 K43.. RT172 Q992 K16.. RT992E | Q798 KT9.. RT798
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

S597 KT9.. RT597M A787 KT9.. RT787A | A769 KT9.. RT769A | A746 KT9.. LT739C | A944 KT9.. LT944E
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A632 KT9.. RT632A A744 KT9.. RT744 A914 KT9.. LT914A U496 KT9.. LT496 Q354 KT9.. RT2540
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q357 KT9.. RT2540 Q133 K35.. RT733K A734 K67.. LT731C A875 K54.. LT875B | A850 K84.. RT850C
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

Q530 KX4.. RT529 Q471 K64.. RT471B Q401 K83.. RT404T A738 K15.. RT781A | A778 K15.. RT778B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A946 K15.. LT946A
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EK 2: 1. Giin Seckinci Ksa Program Ciktilar

Sum of path length Column Labels -

Row Labels 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 263.8 2358 2358 2358 2358 2358 2358 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6
2 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2655 2655 265.5 2655 2655 2655 265.5 265.5
3 248.8| 2347 2347 2347 2347 2347 2347 2347 2347 2347 2347 2347 2514 2514 2514 2514 2514 2514 2514 2514
4 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2655 2655 265.5 2655 2655 265.5 265.5 265.5
5 263.2 263.2 263.2 2632 263.2 263.2 263.2 249.1 249.1 249.1 249.1 249.1 2658 265.8 265.8 265.8 265.8 265.8 265.8 265.8
6 263.8 2358 2358 2358 2354 2354 2354 2354 2354 2354 2354 2354 2509 250.9 250.9 250.9 2509 250.9 250.9 250.9
7 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2655 2655 2655 2655 2655 2655 2655 2655
8 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2655 265.5 2655 2655 265.5 265.5 2655 2655
9 263.8 2358 2358 2358 2358 236.6 236.6 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6
10 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 256.2 256.2 256.2 256.2 256.2
11 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
12 263.8 2358 2358 2358 264.8 2648 2648 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
13 2633 2351 2351 2351 2351 2351 2351 237 236.8 236.8 2368 2368 236.8 236.8 236.8 2368 236.8 236.8 236.8 236.8
14 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2655 2655 2655 2655 2655 2655 2655 2655
15 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
16 263.8 2358 2358 2358 264.8 2648 2648 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
17 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2655 2655 2655 2655 265.5 265.5 2655 2655
18 262.9 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2655 2655 265.5 2655 2655 265.5 265.5 265.5
19 2633 2351 2351 2351 2351 2351 2351 237 250.7 250.7 250.7 250.7 237.6 237.6 237.6 237.6 237.6 237.6 2376 2376
20 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
21 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
22 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
23 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
24 262.9 249.9 2499 2499 249.9 2499 2499 2499 249.9 2499 2499 2499 251.7 2517 2517 251.7 251.7 2517 2517 2517
25 263.3 2351 2351 2351 2351 2351 2351 2351 250.7 250.7 250.7 250.7 267.2 267.2 267.2 267.2 267.2 2672 267.2 267.2
26 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2655 2655 2655 2655 2655 2655 2655 265.5
27 262.9 2488 248.8 248.8 2488 2488 2488 2488 2488 2488 2488 2488 2796 279.6 279.6 279.6 279.6 279.6 279.6 279.6
28 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
29 263.8 2358 2358 2358 2358 2358 2358 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7 250.7
30 263.8 2358 2358 2358 2358 2358 2358 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6 2366 236.6 236.6 236.6
31 263.8 2358 2358 2358 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354
32 2629 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 2356 235.6 2356 235.6
33 263.8 2358 2358 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354
34 263.3 2351 2351 2351 2351 2351 2351 2351 2351 2351 2351 2351 2659 2659 2659 2659 2659 2659 2659 265.9
35 263.8 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358 2358
36 262.9 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 2629 265.5 265.5 2655 265.5 265.5 265.5 265.5 265.5
Grand Total 9471.1 8701.8 8701.8 8701.4 8758.6 8759.4 8759.4 8856.6 8885.7 8885.7 8885.7 88857 9106.1 9106.1 9106.1 9111.6 9111.6 9111.6 9111.6 9111.6

1. Giin Yol

X3X27X26X18X17X14X7X36X32X24X5X34X25X19X13X35X16X12X33XIX8XAX2X31X30X29X28X23X22X21X20X15X11X10X1X6

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q133 K35.. RT733K A734 K67.. LT731C A875 K54.. LT875B A850 K84.. RT850C | Q530 KX4.. RT529
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q471 K64.. RT471B Q401 K83.. RT404T A738 K15.. RT781A A778 K15.. RT778B | A946 K15.. LT946A
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A826 N36.. LT826K A873 K93.. LT873C A988 K93.. LT988E A951 K93.. RT951H | Q368 K93.. RT315P
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A922 K17.. RT923B A877 K17.. RT877) AT729 K17.. LT729J) A969 K43.. RT969F Q156 K43.. RT172
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q172 K43.. RT172 Q155 K43.. RT172 S170 K43.. RT172 A787 KT9.. RT787A | A769 KT9.. RT769A
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A746 KT9.. LT739C A944 KT9.. LT944E AB632 KT9.. RT632A | A744 KT9.. RT744 A914 KT9.. LT914A
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

U496 KT9.. LT496 Q798 KT9.. RT798 Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | S597 KT9.. RT597M
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

Q992 K16.. RT992E




EK 3: 2. Giin Ksa Program Ciktilar

Sum of path length ~ Colum ~

Row Labels | -

35
Grand Total

1 2
268.3 254.4
268.3 254.4
2533  254.2
2683 254.4
267.7  253.6
268.3 254
267.4 254.4
268.3 254.4
2683 254.4
2683 255.6
267.8 253.7
267.4 254.4
268.3 254.4
268.3  255.6
267.4 255.6
267.4 254.4
267.8 253.7
2683 254.4
268.3 254.4
268.3 255.6
268.3 255.6
267.4 254.4
267.8 253.7
267.4 254.4
267.4  268.5
268.3  255.6
268.3 255.6
268.3 255.6
2683 254.4
267.4 254.4
2683 254.4
267.8 253.7
268.3 254.4
267.4 | 240.3
267.4 254.4

9363.9 8909.4

3 4 S 6

254.4 254.4 254.4 2544 2544
255.2 255.6 268.3 268.3 268.3
254.2 254.2 254.2 2542 2542
256.4 256.4 256.4 256.4 256.4
254.8 254.8 254.8 254.8 254.8

254 254 254 254

254.4 254.4 254.4 2544 2544
255.2 255.2 255.2 255.2 255.2

254.4 254 254 254

256.4 256.4 256.4 256.4 256.4
256.2 256.2 256.2 256.2 256.2
254.4 254.4 2544 2544 2544

254.4 254 254 254

256.4 256.4 256.4 256.4 256.4
256.4 256.8 269.5 269.5 255.6
254.4 2544 2544 2544 2544
256.2 256.2 256.2 256.2 256.2

254.4 254 254 254

254.4 254.4 254.4 2544 2544
255.2 2552 255.2 255.2 2552
255.2 255.2 255.2 255.2 2552
255.2 269.5 269.5 269.5 269.5
256.2 256.2 256.2 256.2 256.2
254.4 254.4 2544 2544 2544
268.5 268.5 268.5 268.5 268.5
255.2 2552 255.2 255.2 2552
255.2 255.2 255.2 255.2 2552
255.2 255.2 255.2 255.2 2552
255.2 255.2 255.2 255.2 2552
254.4 269.5 269.5 269.5 269.5
255.2 255.2 255.2 255.2 2552
255.6 254.9 2549 254.9 254.9
255.2 255.6 255.6 255.6 255.6
241.1 255.6 2683 268.3 2403
254.4 254.4 2544 2544 2544
8928 8971.2 9009.3 9009.3 8967.4

7

254

254

254

254

8 9
254.4 254.4
268.3 268.3
254.2  254.2
256.4 256.4
254.8 254.8

254 254
254.4 254.4
262.3 262.3
256.8 256.8
256.4 256.4
256.2  256.2
254.4  254.4
256.8 256.8
256.4 256.4
255.6  255.6
254.4 254.4
256.2  256.2
256.8 256.8
254.4 254.4
255.2  255.2
255.2  255.2
269.5 269.5
256.2  256.2
254.4  254.4
268.5 268.5
255.2  255.2
255.2  255.2
255.2  255.2
255.2  255.2
269.5 269.5
2552 255.2
2549 254.9
255.6 255.6
240.3 2403
254.4 254.4

8982.9 8982.9

10 11
254.4 2544
268.3 2683
2542 254.2
256.4 256.4
254.8 254.8

254 254
254.4 254.4
262.3 262.3
256.8 256.8
256.4 256.4
256.2  256.2
254.4 2544
256.8 256.8
256.4 256.4
255.6 255.6
254.4 2544
256.2  256.2
256.8 256.8
254.4 254.4
255.2  255.2
255.2  255.2
269.5 269.5
256.2  256.2
254.4 2544
268.5 268.5
255.2  255.2
255.2  255.2
255.2  255.2
255.2  255.2
269.5 269.5
255.2  255.2
254.9 2549
255.6 255.6
240.3 2403
254.4 2544

8982.9 8982.9

12 13 14 15
2544 2544 2544 2544
268.3 268.3 268.3 268.3
254.2 2542 2542 254.2
256.4 256.4 256.4 256.4
254.8 254.8 254.8 254.8
254 254 254 254
254.4 254.4 2544 2544
262.3 2623 2623 262.3
256.8 256.8 256.8 256.8
256.4 256.4 256.4 256.4
256.2 256.2 256.2 256.2
254.4 2544 2544 2544
256.8 256.8 256.8 256.8
256.4 256.4 256.4 256.4
255.6 255.6 255.6 255.6
254.4 2544 2544 254.4
256.2 256.2 256.2 256.2
256.8 256.8 256.8 256.8
254.4 254.4 2544 2544
2552 255.2 255.2 2552
255.2 255.2 2552 255.2
269.5 269.5 269.5 269.5
256.2 256.2 256.2 256.2
254.4 2544 2544 2544
268.5 268.5 268.5 268.5
2552 255.2 255.2 2552
255.2 255.2 255.2 2552
255.2 255.2 2552 255.2
255.2 255.2 2552 255.2
269.5 269.5 269.5 269.5
255.2 255.2 255.2 2552
2549 2549 2549 254.9
255.6 255.6 255.6 255.6
240.3 240.3 240.3 2403
254.4 2544 2544 254.4
8982.9 8982.9 8982.9 8982.9 8982.9 8982.9 8982.9

16 17 18
2544 2544 2544
268.3 2683 2683
254.2 254.2 254.2
256.4 256.4 256.4
254.8 254.8 254.8

254 254 254
254.4 254.4 254.4
262.3 2623 2623
256.8 256.8 256.8
256.4 256.4 256.4
256.2 256.2 256.2
254.4 2544 2544
256.8 256.8 256.8
256.4 256.4 256.4
255.6 255.6 255.6
254.4 2544 2544
256.2 256.2 256.2
256.8 256.8 256.8
254.4 254.4 254.4
2552 2552 2552
255.2 255.2 2552
269.5 269.5 269.5
256.2 256.2 256.2
254.4 2544 2544
268.5 268.5 268.5
255.2 2552 2552
255.2 255.2 2552
255.2 2552 255.2
255.2 255.2 2552
269.5 269.5 269.5
255.2 255.2 2552
2549 2549 254.9
255.6 255.6 255.6
240.3 240.3 2403
254.4 254.4 254.4
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19 20
254.4 2544
268.3 2683
2542 254.2
256.4 256.4
254.8 254.8

254 254
254.4 254.4
262.3 262.3
256.8 256.8
256.4 256.4
256.2  256.2
254.4 2544
256.8 256.8
256.4 256.4
255.6 255.6
254.4 2544
256.2  256.2
256.8 256.8
254.4 254.4
255.2  255.2
255.2  255.2
269.5 269.5
256.2  256.2
254.4 2544
268.5 268.5
255.2  255.2
255.2 2552
255.2  255.2
255.2  255.2
269.5 269.5
255.2  255.2
254.9 2549
255.6 255.6
240.3 2403
254.4 2544

8982.9 8982.9

2. Giin Yol

X34AX15X2XAX31X33X14X10X29X28X27X26X21X20X1X19X18X13XIXBXEX5X32X23X17X11X3X25X24X16X12X7X35X30X22

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q375 KX4.. RT375C Q530 KX4.. RT529 S170 K43.. RT172 Q171 K43.. RT172 A969 K43.. RT969F
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729] A787 KT9.. RT787A | A769 KT9.. RT769A
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A746 KT9.. LT739C A944 KT9.. LT944E AB632 KT9.. RT632A | A744 KT9.. RT744 S597 KT9.. RT597M
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798 Q354 KT9.. RT2540 | Q357 KT9.. RT2540
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q992 K16.. RT992E A826 N36.. LT826K A873 K93.. LT873C A988 K93.. LT988E | A951 K93.. RT951H
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q368 K93.. RT315P Q133 K35.. RT733K A734 K67.. LT731C A875 K54.. LT875B | A850 K84.. RT850C
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

Q471 K64.. RTA71B Q401 K83.. RT404T A738 K15.. RT781A AT778 K15.. RT778B | A946 K15.. LT946A




EK 4: 2. Gun Segkinci KSA PROGRAM CIKTILARI

Sum of path length Column La ~

Row Labels | -

35
Grand Total

1 2
268.3 254.4
268.3 254.4
253.3 253.3
268.3 254.4
267.7 253.6
268.3 254.4
267.4 253.3
268.3 254.4
268.3 254.4
268.3 254.4
267.8 253.7
267.4 253.3
268.3 254.4
268.3 254.4
267.4 240.3
267.4 253.3
267.8 253.7
268.3 254.4
268.3 254.4
268.3 254.4
268.3 254.4
267.4 254.4

267.8 253.7
267.4 253.3
267.4 267.4
268.3 254.4

268.3 254.4
268.3 254.4
268.3 254.4
267.4 240.1
268.3 254.4
267.8 253.7
268.3 254.4
267.4 240.3
267.4 253.3
9363.9 8864.3

3 4

5 6

254.4 2544 2544 2552
254.4 2544 2544 2544
253.3 253.3 253.3 2533
254.4 2544 2544 2552
253.6 253.6 253.6 253.6

254.4 254

254 254

253.3 253.3 | 240.1 240.1

254.4 254

254 254

254.4 254.4 2544 2552
254.4 254.4 255.2 255.2
253.7 253.7 253.7 255.4
253.3 253.3 254.4 2552
254.4 2544 2544 2552
254.4 254.4 255.2 2552
240.3 2403 2403 2411
253.3 253.3 2544 2552
253.7 253.7 253.7 2552
254.4 2544 2544 2552
254.4 2544 2544 2552
254.4 254.4 254.4 2552
254.4 254.4 2544 2552
254.4 2544 2544 2544
253.7 253.7 253.7 2552
253.3 2533 254.4 2544
267.4 267.4 2685 2685
254.4 254.4 254.4 2552
254.4 2544 2544 2552
254.4 254.4 2544 2552

254.4 254

254 254

240.1 240.1 240.1 240.1

254.4 254

254 254

253.7 253.7 253.7 253.7
254.4 2544 2544 2544
240.3 240.3 240.3 2403
253.3 253.3 240.1 240.1
8864.3 8862.7 8842.3 8858.2

7 8 9
255.2 2552 255.2
254.4 2544 2544
253.3 2533 2533
255.2 2552 255.2
253.6 253.6 253.6

254 254 254
240.1 2533 2533
254 254 254
255.2 2552 255.2
255.2 2552 255.2
255.4 255.4 255.4
255.2 2533 2533
255.2 2552 255.2
255.2 2552 255.2
255.6 255.6 255.6
255.2 2533 253.3
255.2 2552 255.2
255.2 2552 255.2
255.2 2552 255.2
255.2 2552 255.2
255.2 2552 255.2
254.4 2544 254.4
255.2 2552 255.2
254.4 2533 2533
268.5 267.4 267.4
255.2 2552 255.2
255.2 2552 255.2
255.2 2552 255.2
254 254 254
240.1 240.1 240.1
254 254 254
253.7 253.7 253.7
254.4 2544 254.4
240.3 2403 2403
240.1 2533 2533
8872.7 8893.1 8893.1

10 11
255.2  255.2
254.4 254.4
253.3 2533
255.2  255.2
253.6 253.6

254 254
253.3 253.3
254 254
255.2  255.2
255.2  255.2
255.4 255.4
253.3 253.3
255.2  255.2
255.2  255.2
255.6 255.6
253.3 253.3
255.2  255.2
255.2  255.2
255.2  255.2
255.2  255.2
255.2  255.2
254.4 254.4
255.2  255.2
253.3 253.3
267.4 267.4
255.2  255.2
255.2  255.2
255.2  255.2
254 254
240.1 256.4
254 254
253.7 253.7
254.4 254.4
240.3 256.4
253.3 253.3
8893.1 8925.5

12 13

14 15

255.2 255.2 255.2 255.2
254.4 2544 2544 267.4
253.3 2533 253.3 2533
255.2 255.2 255.2 255.2
253.6 253.6 253.6 253.6

254 254

254 254

253.3 2533 253.3 253.3

254 254

254 254

255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.4 255.4 255.4 255.4
253.3 2533 2533 2533
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.6 255.6 255.6 268.6
253.3 2533 253.3 253.3
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
254.4 254.4 2544 2705
255.2 255.2 255.2 255.2
253.3 2533 253.3 253.3
267.4 267.4 267.4 267.4
255.2 255.2 255.2 255.2
255.2 255.2 255.2 255.2
255.2 2552 255.2 255.2

254 254

254 254

256.4 256.4 256.4 256.4

254 254

254 254

253.7 253.7 253.7 253.7
254.4 254.4 2544 2544
256.4 256.4 256.4 256.4
253.3 2533 253.3 253.3
8925.5 8925.5 8925.5 8967.6

37

16 17 18 19 20
255.2 255.2 255.2 255.2 255.2
267.4 267.4 267.4 267.4 267.4
253.3 2533 253.3 2533 2533
255.2 255.2 255.2 255.2 255.2
253.6 253.6 253.6 253.6 253.6
254 254 254 254 254
253.3 253.3 253.3 2533 253.3
254  260.7 260.7 260.7 260.7
255.2 2552 255.2 2552 255.2
255.2 255.2 255.2 2552 255.2
255.4 2554 255.4 255.4 255.4
253.3 2533 253.3 2533 2533
255.2 255.2 255.2 255.2 255.2
255.2 2552 255.2 2552 255.2
268.6 268.6 268.6 268.6 268.6
253.3 2533 253.3 2533 2533
255.2 2552 255.2 2552 255.2
255.2 255.2 255.2 255.2 255.2
255.2 255.2 255.2 2552 255.2
255.2 2552 255.2 2552 255.2
255.2 255.2 255.2 255.2 255.2
270.5 270.5 270.5 270.5 270.5
255.2 2552 255.2 2552 255.2
253.3 253.3 253.3 2533 2533
267.4 267.4 267.4 267.4 267.4
255.2 2552 255.2 2552 255.2
255.2 255.2 255.2 255.2 255.2
255.2 2552 255.2 2552 255.2
254 254 254 254 254
256.4 256.4 256.4 256.4 256.4
254 254 254 254 254
253.7 253.7 253.7 253.7 253.7
254.4 254.4 2544 2544 254.4
256.4 256.4 256.4 256.4 256.4
253.3 2533 253.3 253.3 2533
8967.6 8974.3 8974.3 8974.3 8974.3

2. Giin Yol

X7X35X30X22X3X25X24X16X12X34X15X2X4X31X33X14X10X29X28X27X26X21X20X19X18X13XIXBXIX6X5X32X23X17X11

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q401 K83.. RT404T A738 K15.. RT781A A778 K15.. RT778B A946 K15.. LT946A | Q133 K35.. RT733K
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A734 K67.. LT731C A875 K54.. LT875B AB850 K84.. RT850C Q471 K64.. RT471B | Q375 KX4.. RT375C
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

Q530 KX4.. RT529 S170 K43.. RT172 Q171 K43.. RT172 A969 K43.. RT969F | A922 K17.. RT923B
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A877 K17.. RT877) A729 K17.. LT729] A787 KT9.. RT787A | A769 KT9.. RT769A | A746 KT9.. LT739C
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A944 KT9.. LT944E AB32 KT9.. RT632A | A744 KT9.. RT744 A914 KT9.. LT914A | U496 KT9.. LT496
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q798 KT9.. RT798 Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | S597 KT9.. RT597M | Q992 K16.. RT992E
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A826 N36.. LT826K A873 K93.. LT873C A988 K93.. LT988E A951 K93.. RT951H | Q368 K93.. RT315P
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EK 5: 3. Giin Ksa Program Ciktilar

Sum of path length Column | -

Row Labels -~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 269.1 255.2 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
2 269.1 255.2 255.2 255.2 284.4 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844
3 254.5 254.5/ 2409 | 255 255 255 255 255 255 255 255 255 255 255 255 255 255 255 255 255
4 269.1 255.2 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
5 268.5 254.4 254.4 254.4 254.4 254.4 2544 2544 2544 2544 2544 2544 2544 2544 2544 2544 2544 2544 2544 2544
6 269.1 254.8 254.8 254.8 254.8 2548 254.8 2548 254.8 2548 254.8 2548 254.8 2548 254.8 254.8 254.8 254.8 2548 254.8
7 268.6 254.5 254.5 2552 255.2 255.2 255.2 255.2 255.2 255.2 255.2 2552 255.2 255.2 255.2 2552 255.2 255.2 255.2 2552
8 269.1 255.2 255.2 254.8 254.8 2615 2615 2615 2615 261.5 261.5 261.5 261.5 261.5 261.5 261.5 261.5 261.5 261.5 261.5
9 269.1 255.2 255.2 254.8 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

10 269.1  256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
11 268.6  254.5 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2
12 268.6 2545 256 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 2552 255.2 255.2 255.2
13 269.1 2552 255.2 2548 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
14 269.1 255.2 255.2 2548 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
15 269.1  256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
16 268.6  254.5 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2
17 269.1  255.2 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
18 269.1  255.2 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
19 269.1  255.2 256 256 256 256 256 256 256 256 256 256 256 256 257.2 257.2 257.2 257.2 257.2 257.2
20 269.1 256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
21 2682  255.2 2552 2703 2703 2703 2703 2703 270.3 2703 2703 2703 2703 2703 2703 2703 270.3 270.3 270.3 2703
22 268.6  256.2 256.2 257.4 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 261.7 2617 2617
23 268.6 2545 255.2 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
24 268.6  268.6 269.3 269.3 284.2 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842 2842
25 269.1 256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
26 269.1  256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
27 269.1 256.4 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256
28 269.1  255.2 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
29 268.2  255.2 255.2 270.3 270.3 270.3 270.3 2703 270.3 270.3 270.3 270.3 270.3 270.3 270.3 270.3 270.3 270.3 270.3 270.3
30 268.6  254.5 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2
31 269.1 2552 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
32 268.6  254.5 2545 270.5 261.7 261.7 2617 261.7 2617 2617 2617 261.7 2617 2617 2617 261.7 2617 261.7 2617 2617
33 269.1  255.2 255.2 255.2 255.2 255.2 2552 2552 2552 2552 2552 2552 2552 255.2 255.2 255.2 255.2 255.2 255.2 255.2
34 268.6 2411 241.1 2411 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 2844 284.4
35 268.2  254.5 254.5 255.2 255.2 2552 2552 2552 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 2552 2552 255.2 255.2
36 268.6  254.5 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2 256.2
37 268.6  254.5 2545 254.5 254.5 2545 2545 2545 2545 2545 2545 254.5 2545 2545 254.5 2545 254.5 2545 2545 254.5
Grand Total 9932.8 9441 9437.9 9499.2 9585.7 9592.4 9592.4 9592.4 9592.4 9592.4 9592.4 9592.4 9592.4 9592.4 9593.6 9593.6 9593.6 9593.6 9593.6 9593.6

3. Giin Yol

X3X24X23X12X7X35X29X21X34X2X4X31X33X15X10X28X27X26X25X20X1X19X18X17X14X13XIXB8XEX5X37X32X36X22X30X16X11

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q133 K35.. RT733K A734 K67.. LT731C A875 K54.. LT875B Q471 K64.. RT471B | Q401 K83.. RT404T
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

AT738 K15.. RT781A A778 K15.. RT778B | A946 K15.. LT946A | Q375 KXA4..RT375C | S170 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

Q171 K43.. RT172 A969 K43.. RT969F A922 K17..RT923B | A877 K17.. RT877]) A729 K17.. LT729]
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A787 KT9.. RT787A | A769 KT9.. RT769A | A746 KT9.. LT739C | A944 KT9.. LT944E | A632 KT9.. RT632A
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

S597 KT9.. RT597M | A744 KT9.. RT744 A914 KT9.. LT914A | U496 KT9.. LT496 Q798 KT9.. RT798
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q795 KT9.. LT796B Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | Q992 K16.. RT992E | A826 N36.. LT826K
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A473 K93.. LT873C A873 K93.. LT873C A474 K93.. LT988E A988 K93.. LT988E | A852 K93 RT852K
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A951 K93.. RT951H Q368 K93.. RT315P




EK 6: 3. Gun Segkinci KSA PROGRAM CIKTILARI

Sum of path length Column Lak ~

Row Labels |7 1 2 3 4 5 6 7 8 9 10 11 12
1 269.1 255.2 2552 255.2 255.2 256 256 256 256 256 256 256
2 269.1 255.2 255.2 255.2 255.2 2552 255.2 255.2 2552 255.2 255.2 255.2
3 254.5 254.5 240.9 240.9 240.9 2409 240.9 240.9 2409 240.9 240.9 2409
4 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
5 268.5 254.4 2544 2544 2544 2544 2544 2544 2544 2544 2544 254.4
6 269.1 255.2 255.2 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
7 268.6 254.5 254.5 254.5 2545 2545 254.5 2545 2545 2545 2545 254.5
8 269.1 255.2 255.2 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
9 269.1 255.2 2552 255.2 2552 256 256 256 256 256 256 256
10 269.1 255.2 255.2 2552 256 256 256 256 256 256 256 256
11 268.6 254.5 2545 254.5 2545 256 256 256 256 256 256 256
12 268.6 254.5 255.2 255.2 255.2 256 256 256 256 256 256 256
13 269.1 255.2 2552 255.2 2552 256 256 256 256 256 256 256
14 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
15 269.1 255.2 255.2 255.2 256 256 256 256 256 256 256 256
16 268.6 254.5 254.5 2545 2545 256 256 256 256 256 256 256
17 269.1 255.2 2552 255.2 2552 256 256 256 256 256 256 256
18 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
19 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
20 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
21 268.2 254.1 2552 2552 255.2 2552 255.2 2552 255.2 2552 255.2 255.2
22 268.6 254.5 254.5 254.5 256.2 256.2 256.2 256.2 256.2 256.2 256.2 257.4
23 268.6 254.5 255.2 255.2 255.2 2552 255.2 255.2 2552 255.2 255.2 255.2
24 268.6 268.6 269.3 269.3 269.3 269.3 269.3 269.3 269.3 269.3 269.3 269.3
25 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
26 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
27 269.1 255.2 255.2 255.2 255.2 256 256 256 256 256 256 256
28 269.1 255.2 255.2 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
29 268.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2
30 268.6 254.5 254.5 254.5 2545 256.2 256.2 256.2 256.2 256.2 256.2 256.2
31 269.1 255.2 255.2 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8 254.8
32 268.6 254.5 254.5 254.5 2545 2545 2545 2545 2545 2545 254.5 256.4
33 269.1 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2 255.2
34 268.6 2411 2411 2411 2411 2411 2411 2411 2411 2411 2411 2411
35 268.2 254.5 254.5 240.9 240.9 2409 240.9 240.9 2409 240.9 240.9 2409
36 268.6 254.5 254.5 254.5 2545 256.2 256.2 256.2 256.2 256.2 256.2 256.2
37 268.6 254.5 254.5 254.5 254.5 2545 254.5 254.5 254.5 2545 254.5 254.5
Grand Total 9932.8 9431.4 9421 9405.8 9409.1 9425.9 9425.9 9425.9 9425.9 9425.9 9425.9 9429

13
256
255.2
240.9
256
254.4
254.8
254.5
254.8
256
256
256
256
256
256
256
256
256
256
256
256
255.2
257.4
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
256.4
255.2
241.1
240.9
256.2
254.5
9429

14
256
255.2
240.9
256
254.4
254.8
254.5
254.8
256
256
256
256
256
256
256
256
256
256
256
256
255.2
257.4
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
256.4
255.2
241.1
240.9
256.2
254.5
9429

15
256
255.2
240.9
256
254.4
254.8
254.5
261.5
256
256
256
256
256
256
256
256
256
256
256
256
255.2
257.4
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5
9441

16
256
255.2
240.9
256
254.4
254.8
254.5
261.5
256
256
256
256
256
256
256
256
256
256
256
256
255.2
261.7
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5

9445.3

39

17
256
255.2
240.9
256
254.4
254.8
254.5
261.5
256
256
256
256
256
256
256
256
256
256
256
256
255.2
261.7
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5
9445.3

18
256
255.2
240.9
256
254.4
254.8
254.5
261.5
256
256
256
256
256
256
256
256
256
256
256
256
255.2
261.7
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5
9445.3

19
256
255.2
240.9
256
254.4
254.8
255.2
261.5
256
256
255.8
256
256
256
256
255.8
256
256
256
256
255.2
261.3
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5
9445.2

20
256
255.2
240.9
256
254.4
254.8
255.2
261.5
256
256
255.8
256
256
256
256
255.8
256
256
256
256
255.2
261.3
255.2
269.3
256
256
256
254.8
255.2
256.2
254.8
261.7
255.2
241.1
240.9
256.2
254.5
9445.2

3. Giin Yol

X3X24X23X12X7X35X29X21X34X2X4X31X33X15X10X28X27X26X25X20X1X19X18X17X14X13XIXBXEX5X37X32X36X22X30X16X11

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q133 K35.. RT733K A734 K67.. LT731C A875 K54.. LT875B Q471 K64.. RTA71B | Q401 K83.. RT404T
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A738 K15.. RT781A A778 K15.. RT778B A946 K15.. LT946A Q375 KX4.. RT375C | S170 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

Q171 K43.. RT172 A969 K43.. RT969F A922 K17.. RT923B A877 K17.. RT877J) A729 K17.. LT729]
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A787 KT9.. RT787A A769 KT9.. RT769A | A746 KT9.. LT739C A944 KT9.. LT944E | A632 KT9.. RT632A
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

S597 KT9.. RT597M AT744 KT9.. RT744 A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q795 KT9.. LT796B Q354 KT9.. RT2540 Q357 KT9.. RT2540 Q992 K16.. RT992E | A826 N36.. LT826K
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

A473 K93.. LT873C A873 K93.. LT873C A474 K93.. LT988E A988 K93.. LT988E A852 K93 RT852K
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A951 K93.. RT951H Q368 K93.. RT315P




EK 7: 4. GUn KSA Program Ciktilar

Sum of path length Column L ~

Row Labels | -

36
Grand Total

1 2
258.3 258.3
258.3 258.3
258.3 258.3
257.7 259.9
258.3 258.3
257.8 243.7
258.3 258.3
258.3 258.3
2583 259.5
257.8 259.3
257.8 243.7
258.3 258.3
258.3 258.3
2583 259.5
257.7 258.3
257.8 259.3
258.3 258.3
258.3 258.3
2583 258.3
2583 259.5
257.4 258.3
257.8 243.7
258.3 259.5
258.3 259.5
258.3 259.5
258.3 258.3
257.4 258.3
257.4 258.3
257.8 259.3
258.3 258.3
258.3 258.3
257.8 243.7
257.4 258.3
257.8 259.3
257.8 258.3
257.8 243.7
9289 9238.6

3
259.9
258.3
258.3
259.9
258.3
258.3
258.3
258.3
259.5
259.3
258.3
258.3
258.3
246.4
258.3
259.3
259.9
259.9
259.9
259.9
258.3
258.3
259.9
259.9
259.9
258.7
258.3
258.3
259.3

244
258.3
258.3
258.3
259.3
258.3
243.7
9278

4
259.9
258.3
258.3
259.9
259.5
258.3
258.3
258.3
259.5
259.3
258.3
258.3
258.3
260.7
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3

244
258.3
258.3
258.3
259.3
258.3
243.7

9339.4

259.9
258.3
258.3
259.9
259.5
258.3
258.3
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7
9358.5

6
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

7
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

11
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

8
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

9
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

10
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

12
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

13
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

14
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

15
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

9365.2

16
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

17
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

18
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

40

19
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

20
259.9
258.3
258.3
259.9
259.5
258.3

265
260.7
259.9
259.3
258.3
259.5
259.5
259.9
258.3
259.3
259.9
259.9
259.9
259.9
273.6
258.3
259.9
259.9
259.9
258.7
273.6
273.6
259.3
258.3
258.7
258.3
258.3
259.3
258.3
243.7

9365.2

4. Giin Yol

X36X34X29X16X10X3X2X30X31X14X9X26X25X24X23X20X1X19X18X17X13X12X8X7X5X15X4X35X32X22X11X6X33X28X27X21

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A473 K93.. LT873C A474 K93.. LT988E A852 K93 RT852K A951 K93.. RT951H | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q171 K43.. RT172 S170 K43.. RT172 A969 K43.. RT969F A922 K17.. RT923B | A877 K17.. RT877)]
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A729 K17.. LT729J) A787 KT9.. RT787A | A769 KT9.. RT769A | A746 KT9.. LT739C | A944 KT9.. LT944E
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A632 KT9.. RT632A S597 KT9.. RT597M | A744 KT9.. RT744 A914 KT9.. LT914A | U496 KT9.. LT496
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | Q992 K16.. RT992E
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A828 N36.. LT828E AB826 N36.. LT826K A475 K54.. LT875B Q375 KX4.. RT375C | A734 K67.. LT731C
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

Q471 K64.. RT471B Q401 K83.. RT404T A738 K15.. RT781A | A778 K15.. RT778B | A772 K15.. RT771A
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A946 K15.. LT946A




EK 8: 4. Gin Seckinci KSA Program Ciktilari

Sum of path length Column | ~

Row Labels | - 1 2

1 258.3 258.3
2 258.3 258.3
3 258.3 258.3
4 257.7 257.7
5 258.3 258.3
6 257.8 257.8
7 258.3 258.3
8 258.3 258.3
9 258.3 258.3
10 257.8 257.8
11 257.8 257.8
12 258.3 258.3
13 258.3 258.3
14 258.3 258.3
15 257.7 257.7
16 257.8 257.8
17 258.3 258.3
18 258.3 258.3
19 258.3 258.3
20 258.3 258.3
21 257.4 257.4
22 257.8 257.8
23 258.3 258.3
24 258.3 258.3
25 258.3 258.3
26 258.3 258.3
27 257.4 258.3
28 257.4 258.3
29 257.8 257.8
30 258.3 258.3
31 258.3 258.3
32 257.8 243.7
33 257.4 258.3
34 257.8 257.8
35 257.8 258.3
36 257.8 257.8
Grand Total 9289  9278.1

3 4 5 6 7
2583 258.3 259.5 261.1 261.1
258.3 258.3 2583 2583 2583
258.3 2583 2583 259.3 259.3
257.7 257.7 257.7 2589 260.9
258.3 2583 2583 2583 2583
257.8 257.8 257.8 259.7 259.7
258.3 2583 2583 2587 258.7
258.3 2583 259.5 261.1 261.1
258.3 2583 259.3 259.3 259.3
257.8 257.8 259.3 260.3 260.3
257.8 257.8 257.8 259.7 259.7
258.3 258.3 259.5 261.1 261.1
258.3 258.3 259.5 261.1 261.1
258.3 2583 259.3 259.3 259.3
257.7 2583 2583 259.5 259.5
257.8 257.8 259.3 260.3 260.3
258.3 2583 259.5 2611 261.1
258.3 2583 259.5 2611 261.1
258.3 2583 259.5 261.1 261.1
258.3 2583 259.5 2611 261.1
258.3 2583 2583 2583 2583
257.8 257.8 257.8 259.7 259.7
258.3 258.3 259.5 261.1 261.1
258.3 258.3 259.5 261.1 261.1
258.3 2583 259.5 261.1 261.1
258.3 2583 2583 2587 258.7
258.3 2583 2583 2583 2583
258.3 2583 2583 2583 2583
257.8 257.8 259.3 260.3 260.3
258.3 258.1 2581 2581 258.1
258.3 2583 2583 2583 258.3
243.7 243.7 2437 2456 245.6
258.3 2583 2583 259.3 259.3
257.8 257.8 259.3 260.3 260.3
258.3 258.3 2583 259.3 259.3
257.8 257.8 257.8 259.7 259.7
9279 9279.4 9300.6 9337.9 9339.9

8 9
261.1 261.1
2583 258.3
259.3 259.3
260.9 260.9
258.3 2583
259.7 259.7
258.7 258.7
261.1 261.1
259.3 259.3
260.3 260.3
259.7 259.7
261.1 261.1
261.1 261.1
259.3 259.3
259.5 259.5
260.3 260.3
261.1 261.1
261.1 261.1
261.1 261.1
261.1 261.1
258.3 2583
259.7 259.7
261.1 261.1
261.1 261.1
261.1 261.1
258.7 258.7
258.3 2583
258.3 2583
260.3 260.3
258.1 258.1
258.3 2583
245.6 245.6
259.3 259.3
260.3 260.3
259.3 259.3
259.7 259.7

9339.9 9339.9

10
261.1
258.3
259.3
260.9
258.3
259.7
258.7
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.5
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9339.9

11
261.1
258.3
259.3
260.9
258.3
259.7
258.7
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.5
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9339.9

12
261.1
258.3
259.3
260.9
258.3
259.7
258.7
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.5
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9339.9

13
261.1
258.3
259.3
260.9
258.3
259.7
258.7
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.5
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9339.9

261.1
258.3
259.3
260.9
258.3
259.7
258.7
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7
9339.7

15
261.1
258.3
259.3
260.9
258.3
259.7
266.6
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9347.6

9347.6

16
261.1
258.3
259.3
260.9
258.3
259.7
266.6
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

17
261.1
258.3
259.3
260.9
258.3
259.7
266.6
261.1
259.3
260.3
259.7
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3
259.7
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3
245.6
259.3
260.3
259.3
259.7

9347.6

18
261.1
258.3
259.3
260.9
258.3

259
266.6
261.1
259.3
260.3

259
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3

259
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3

259
259.3
260.3
259.3

259

9358.2

41

19
261.1
258.3
259.3
260.9
258.3

259
266.6
261.1
259.3
260.3

259
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3

259
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3

259
259.3
260.3
259.3

259

9358.2

20
261.1
258.3
259.3
260.9
258.3

259
266.6
261.1
259.3
260.3

259
261.1
261.1
259.3
259.3
260.3
261.1
261.1
261.1
261.1
258.3

259
261.1
261.1
261.1
258.7
258.3
258.3
260.3
258.1
258.3

259
259.3
260.3
259.3

259

9358.2

4. Giin Yol

X32X22X11X6X36X34X29X16X10X3X2X30X31X14X9X26X25X24X23X20X19X18X17X13X12X8X7X1IX5X15X4X35X33X28X27X21

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q375 KX4.. RT375C A734 K67.. LT731C Q471 K64.. RT471B Q401 K83.. RT404T | A473 K93.. LT873C
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A474 K93.. LT988E A852 K93 RT852K A951 K93.. RT951H Q368 K93.. RT315P Q171 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

S170 K43.. RT172 A969 K43.. RTI969F A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729])
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A787 KT9.. RT787A A769 KT9.. RT769A | A746 KT9.. LT739C A944 KT9.. LT944E | A632 KT9.. RT632A
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A744 KT9.. RT744 A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798 Q795 KT9.. LT796B
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q354 KT9.. RT2540 Q357 KT9.. RT2540 S597 KT9.. RT597M Q992 K16.. RT992E | A828 N36.. LT828E
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A826 N36.. LT826K AA475 K54.. LT875B A738 K15.. RT781A A778 K15.. RT778B | A772 K15.. RT771A
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A946 K15.. LT946A




EK 9: 5. Gun KSA Program Ciktilar

Sum of path length Column La ~

Row Labels | ~ 1 2

1 273.6 273.6
2 273.6 273.6
3 273.6 273.6
4 273 275.2
5 273.6 273.6
6 273.1 273.6
7 273.6 273.6
8 273.6 273.6
9 273.6 274.8
10 273.1 274.6
11 273.1 273.6
12 273.6 273.6
13 273.6 273.6
14 273.6 274.8
15 273 273.6
16 259 259.5
17 273.1 274.6
18 273.6 273.6
19 273.6 273.6
20 273.6 274.8
21 273.6 274.8
22 272.7 273.6
23 273.1 273.6
24 273.6 274.8
25 273.6 274.8
26 273.6 273.6
27 272.7 273.6
28 272.7 273.6
29 273.1 274.6
30 273.6 273.6
31 273.6 273.6
32 273.1 273.6
33 272.7 273.6
34 273.1 274.6
35 273.1 273.6
36 273.1 259
Grand Total 9825.2  9833.7

3
275.2
273.6
273.6
275.2
273.6
275.2
273.6
273.6
274.8
274.6
275.2
273.6
273.6
261.7
273.6
261.1
274.6
275.2
275.2
275.2
275.2
273.6
275.2
275.2
275.2

274
273.6
273.6
274.6
259.3
273.6
275.2
2736
274.6
273.6

259

9821.1 10081.9

4 5
289.5 2895
273.6  273.6
273.6  273.6
275.2 2752
274.8 2748
275.2 2752
273.6  273.6
273.6 276
274.8 2748
274.6 274.6
275.2 2752
273.6 274.8
273.6 2748
290.1 290.1
2879 2879
261.1 261.1
2746  274.6
289.5  289.5
289.5 289.5
289.5  289.5
289.5 289.5
2889 2889
289.5 289.5
289.5 289.5
289.5 2895
2883 2883
2889 2889
2889 2889
2746 274.6
273.4 2877
273.6  273.6
275.2 275.2
287.7  287.7
274.6 274.6
273.6  259.5
273.1 273.1

6 7
289.5 289.5
273.6  273.6
273.6 2736
275.2 275.2
274.8  302.8
275.2 275.2
280.3 280.3

276 304
289.5 289.5
2746 2746
275.2 275.2
274.8 2748
2748 2748
289.5 289.5
287.9 287.9
261.1 273.6
2746 2746
289.5 289.5
289.5 290.5
289.5 289.5
289.5 289.5
2889 2889
289.5 289.5
289.5 289.5
289.5 289.5
288.3 288.3
288.9 288.9
288.9 288.9
2746 2746
287.7 287.7
2883 288.3
275.2 275.2
287.7 2877
2746 2746
259.5 259.5
273.1 273.1

8 9
289.5 289.5
273.6 273.6
273.6 273.6
275.2 275.2
302.8 302.8
275.2 275.2
280.3 280.3

304 304
289.5 289.5
274.6 274.6
275.2 275.2
274.8 274.8
274.8 274.8
289.5 289.5
287.9 287.9
273.6 273.6
274.6 274.6
289.5 289.5
290.5 290.5
289.5 289.5
289.5 289.5
288.9 2889
289.5 289.5
289.5 289.5
289.5 289.5
288.3 288.3
288.9 288.9
288.9 288.9
274.6 274.6
287.7 287.7
288.3 2883
289.7 289.7
287.7 287.7
274.6 274.6
259.5 259.5
273.1 273.1

10 11
289.5 289.5
273.6 273.6
273.6 273.6
275.2 275.2
302.8 302.8
275.2 275.2
280.3 280.3

304 304
289.5 289.5
274.6 274.6
275.2 275.2
274.8 274.8
274.8 274.8
289.5 289.5
287.9 287.9
273.6 273.6
274.6 274.6
289.5 289.5
290.5 290.5
289.5 289.5
289.5 289.5
2889 2889
289.5 289.5
289.5 289.5
289.5 289.5
288.3 288.3
288.9 288.9
288.9 288.9
274.6 274.6
287.7 287.7
288.3 288.3
289.7 289.7
287.7 287.7
274.6 274.6
259.5 259.5
273.1 273.1

42

5. Giin Yol

X16X23X36X34X29X17X10X31X14X9IX30X3X2X26X25X24X21X20X19X18X13X12X8X7X1IX5X15X4X35X33X28X27X22X32X11X6

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A951 K35.. RT440B A944 K67.. LT731C A473 K93.. LT873C A474 K93.. LT988E | A852 K93 RT852K
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

U496 K93.. RT951H Q368 K93.. RT315P A922 K17.. RT923B A877 K17.. RT877J A729 K17.. LT729)
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A969 K43.. RT969F Q171 K43.. RT172 S170 K43.. RT172 A787 KT9.. RT787A | A769 KT9.. LT739C
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A746 KT9.. LT944E A946 KT9.. RT632A | A632 KT9.. RT744 A744 KT9.. LT914A | A914 KT9.. LT496
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q354 KT9.. RT2540 Q357 KT9.. RT2540 | S597 KT9.. RT597M
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q992 K16.. RT992E A828 N36.. LT828E A826 N36.. LT826K A475 K54.. LT875B | A738 K15.. RT781A
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A778 K15.. RT778B A772 K15.. RT771A A734 K15.. LT946A Q375 KX4.. RT375C | Q471 K64.. RT471B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

Q401 K83.. RT404T




EK 10: 5. Gin Segkinci KSA Program Ciktilar

Sum of path length Column | ~

Row Labels | - 1 2

1 273.6 273.6
2 273.6 273.6
3 273.6 273.6
4 273 273
5 273.6 273.6
6 273.1 273.6
7 273.6 273.6
8 273.6 273.6
9 273.6 273.6
10 273.1 273.1
11 273.1 273.6
12 273.6 273.6
13 273.6 273.6
14 273.6 273.6
15 273 273
16 259 259.5
17 273.1 273.1
18 273.6 273.6
19 273.6 273.6
20 273.6 273.6
21 273.6 273.6
22 272.7 272.7
23 273.1 273.6
24 273.6 273.6
25 273.6 273.6
26 273.6 273.6
27 272.7 273.6
28 272.7 273.6
29 273.1 273.1
30 273.6 273.6
31 273.6 273.6
32 273.1 273.6
33 272.7 273.6
34 2731 273.1
35 273.1 273.6
36 273.1 273.1
Grand Total 9825.2  9830.9

3
273.6
273.6
273.6

273
273.6
273.6
273.6
273.6
273.6
273.1
273.6
273.6
273.6
273.6

273
259.5
273.1
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.1
273.6
273.6
273.6
273.6
273.1
273.6
273.1

9831.8

4
273.6
273.6
273.6

273
273.6
273.6
273.6
273.6
273.6
273.1
273.6
273.6
273.6
273.6
273.8
259.5
273.1
273.6
2736
273.6
273.6
273.6
2736
273.6
273.6
273.6
2736
273.6
273.1
273.4
2736
273.6
273.6
273.1
273.6
273.1

9832.4

5

275

275

273.6
273.6
274.6
274.2
273.6
273.6
273.6
273.6
274.6
275.6
273.6
273.6
273.6
274.6

259.5
275.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
273.6
275.6
273.4
273.6
273.6
274.6
275.6
274.6

9851.7

6
276.6
273.6
274.6
274.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9897.7

7
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

8
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

9
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

10
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

11
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

12
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

13
276.6
273.6
274.6
276.2
273.6
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
273.6
276.6
276.6
276.6
274.2
273.6
273.6
275.6
273.4
273.6
276.6
274.6
275.6
274.6

275

9899.7

14
276.6
287.7
274.6
276.2
287.7
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6

275
262.3
275.6
276.6
276.6
276.6
276.6
287.7
276.6
276.6
276.6
274.2
287.7
287.7
275.6
273.4
287.7
276.6
274.6
275.6
274.6

275

9984.3

15
276.6
287.7
274.6
276.2
287.7
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6
274.6
262.3
275.6
276.6
276.6
276.6
276.6
287.7
276.6
276.6
276.6
274.2
287.7
287.7
275.6
273.4
287.7
276.6
274.6
275.6
274.6
288.4

9997.3

16
276.6
287.7
274.6
276.2
287.7
276.6
274.2
276.6
274.6
275.6
276.6
276.6
276.6
274.6
274.6
262.3
275.6
276.6
276.6
276.6
276.6
287.7
276.6
276.6
276.6
274.2
287.7
287.7
275.6
273.4
287.7
276.6
274.6
275.6
274.6
288.4

9997.3

43

17 18 19 20
276.6 290.7 290.7  290.7
280.9 295 295 309.1
274.6 2746 2746 2746
276.2 276.2 276.2  276.2
287.7 287.7 287.7 287.7
276.6 276.6 276.6  276.6
282.1 296.2 296.2  296.2
276.6 290.7 290.7  290.7
274.6 2746 2746 2746
275.6 2756 2756 2756
276.6 276.6 276.6  276.6
276.6 290.7 290.7  290.7
276.6 290.7 290.7  290.7
274.6 2746 2746 2746
274.6 303.2 303.2 303.2
262.3 2623 2623  262.3
275.6 2756 2756 2756
276.6 290.7 290.7  290.7
276.6 290.7 290.7  290.7
276.6 290.7 290.7  290.7
276.6 290.7 290.7  290.7
289.9 289.9 2899 2899
276.6 276.6 276.6  276.6
276.6 290.7 290.7  290.7
276.6 290.7 290.7  290.7
2742 2883 2883 3024
289.9 2899 2899 2899
289.9 289.9 2899 2899
275.6 2756 2756 2756
273.4 2734 2734 2734
287.7 287.7 287.7 2877
276.6 276.6 276.6  276.6
274.6 2746 2746 2746
275.6 2756 2756 2756
274.6 2746 2746 2746
2884 288.4 2884 2884
10005 10216.9 10216.9 10245.1

5. Giin Yol

X16X23X36X34X29X17X10X31X14XIX30X3X2X26X25X24X21X20X19X18X13X12X8X7X1IX5X15X4X35X33X28X27X22X32X11X6

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A951 K35.. RT440B A944 K67.. LT731C A473 K93.. LT873C A474 K93.. LT988E | A852 K93 RT852K
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

U496 K93.. RT951H Q368 K93.. RT315P A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729])
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A969 K43.. RT969F Q171 K43.. RT172 S170 K43.. RT172 A787 KT9.. RT787A | A769 KT9.. LT739C
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A746 KT9.. LT944E A946 KT9.. RT632A | A632 KT9.. RT744 AT744 KT9.. LT914A | A914 KT9.. LT496
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | S597 KT9.. RT597M
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q992 K16.. RT992E A828 N36.. LT828E A826 N36.. LT826K A475 K54, LT875B | A738 K15.. RT781A
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A778 K15.. RT778B A772 K15.. RT771A | A734 K15.. LT946A Q375 KX4.. RT375C | Q471 K64.. RTA71B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

Q401 K83.. RT404T




EK 11: 6.

Sum of path length Column -

Row Labels | - 2

1 280.1 280.1
2 280.1 280.1
3 280.1 280.1
4 279.5 281.7
5 280.1 280.1
6 279.6 280.1
7 280.1 280.1
8 280.1 280.1
9 280.1 2813
10 279.6 281.1
11 279.6 280.1
12 280.1 280.1
13 280.1 280.1
14 280.1 2813
15 279.5 281.7
16 279.5 280.1
17 265.5 266
18 279.6 281.1
19 280.1 280.1
20 280.1 2813
21 280.1 2813
22 280.1 2813
23 279.2 280.1
24 279.6 280.1
25 280.1 2813
26 280.1 2813
27 280.1 280.1
28 279.2 280.1
29 279.2 280.1
30 279.6 281.1
31 280.1 280.1
32 280.1 280.1
33 279.6 280.1
34 279.2 280.1
35 279.6 281.1
36 279.6 280.1
37 279.6 265.5

Grand Total 10338.7

4 5
296 296
280.1 280.1
280.1 280.1
281.7 281.7
281.3 281.3
281.7 281.7
280.1 280.1
280.1 282.5
281.3 296
281.1 281.1
281.7 281.7
280.1 281.3
280.1 281.3
296.6 296
281.7 281.7
294.4 2944
267.6  267.6
281.1 281.1
296 296
296 296
296 296
296 296
295.4 2954
296 296
296 296
296 296
294.8 294.8
2954 2954
295.4 2954
281.1 281.1
279.9 294.2
280.1 294.8
281.7 281.7
294.2 294.2
281.1 281.1
280.1 266
279.6  279.6

6 7
296 296
280.1 280.1
280.1 280.1
2817 2817
281.3 309.3
2817 2817
286.8  286.8
282.5 310.5
296 296
281.1 281.1
281.7 281.7
281.3 281.3
281.3 281.3
296 296
281.7 281.7
294.4 2944
267.6  280.1
281.1 281.1
296 296
296 296
296 296
296 296
295.4  295.4
296 296
296 296
296 296
294.8  294.8
2954 2954
295.4  295.4
281.1 281.1
294.2 294.2
294.8  294.8
281.7 281.7
294.2 294.2
281.1 281.1
266 266
279.6  279.6

10350.6 10336.8 10597.6 10631.4 10638.1 10706.6 10722.1

Gin KSA Program Ciktilari

295.4 2954  295.4 295.4

266 266 266 266
279.6  279.6 279.6 279.6

10722.1 10722.1 10722.1 10722.1 10722.1

295.4 295.4 2954  295.4 295.4

297 297
296 296
296 296
296 296
296 296
296 296
296 296

279.6 279.6  279.6 279.6 279.6

17 18
296 296
280.1 280.1
280.1 280.1
281.7 281.7
309.3 309.3
281.7 281.7
286.8 286.8
310.5 310.5
296 296
281.1 281.1
281.7 281.7
281.3 281.3
281.3 281.3
296 296
281.7 281.7
294.4 294.4
280.1 280.1
281.1 281.1
297 297
296 296
296 296
296 296
295.4 295.4
296 296
296 296
296 296
294.8 294.8
295.4 295.4
295.4 295.4
281.1 281.1
294.2 294.2
294.8 294.8
296.2 296.2
294.2 294.2
281.1 281.1
266 266
279.6 279.6

44

19 20
296 296
280.1 280.1
280.1 280.1
281.7 281.7
309.3 309.3
281.7 281.7
286.8 286.8
310.5 310.5
296 296
281.1 281.1
281.7 281.7
2813 281.3
2813 2813
296 296
281.7 281.7
294.4 294.4
280.1 280.1
281.1 281.1
297 297
296 296
296 296
296 296
295.4 295.4
296 296
296 296
296 296
294.8 294.8
295.4 295.4
295.4 295.4
281.1 281.1
294.2 294.2
294.8 294.8
296.2 296.2
294.2 294.2
281.1 281.1
266 266
279.6 279.6

10722.1 10722.1 10722.1 10722.1 10722.1 10722.1 10722.1

6. Giin Yol

X37X35X30X18X10X3X2X31X32X14X9IX27X26X25X22X21X20X1X19X13X12X8X7X5X16X15X4X36X33X24X11X6X34X29X28X23X17

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A473 K93.. LT873C A474 K93.. LT98BE AB852 K93 RT852K A951 K93.. RT951H | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q171 K43.. RT172 S170 K43.. RT172 A969 K43.. RT969F A922 K17..RT923B | A877 K17.. RT877]
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A729 K17.. LT729J) AT787 KT9.. RT787A | A746 KT9.. LT739C A944 KT9.. LT944E | A632 KT9.. RT632A
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A744 KT9.. RT744 A914 KT9.. LT914A S597 KT9.. RT597M U496 KT9.. LT496 Q798 KT9.. RT798
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q795 KT9.. LT796B Q354 KT9.. RT2540 | Q357 KT9.. RT2540 | Q992 K16.. RT992E | A828 N36.. LT828E
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B Q375 KX4.. RT375C | A629 K67.. LT626
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

Q471 K64.. RTA71B Q401 K83.. RT404T A738 K15.. RT781A A778 K15.. RT778B | A772 K15.. RT771A
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A946 K15.. LT946A U439 K35.. RT440B




EK 12: 6. Gin Segkinci KSA Program Ciktilart

Sum of path length Column ~

Row Labels - 1 2

1 280.1 280.1
2 280.1 280.1
3 280.1 280.1
4 279.5 279.5
5 280.1 280.1
6 279.6 280.1
7 280.1 280.1
8 280.1 280.1
9 280.1 280.1
10 279.6 279.6
11 279.6 280.1
12 280.1 280.1
13 280.1 280.1
14 280.1 280.1
15 279.5 279.5
16 279.5 279.5
17 265.5 266
18 279.6 279.6
19 280.1 280.1
20 280.1 280.1
21 280.1 280.1
22 280.1 280.1
23 279.2 279.2
24 279.6 280.1
25 280.1 280.1
26 280.1 280.1
27 280.1 280.1
28 279.2 280.1
29 279.2 280.1
30 279.6 279.6
31 280.1 280.1
32 280.1 280.1
33 279.6 280.1
34 279.2 280.1
35 279.6 279.6
36 279.6 280.1
37 279.6 279.6

Grand Total 10338.7 10344.4 10346.1 10346.7 10366

6. Giin Yol

X17X24X37X35X30X18X10X32X14X9X31IXIX2X27X26X25X22X21X20X19X13X12X8X7X1X5X16X15X4X36X34X29X28X23X33X11X6

6 7
283.1 283.1
280.1  280.1
281.1 281.1
280.7 282.7
280.1 280.1
283.1 283.1
280.7 2807
283.1 283.1
281.1 281.1
282.1 282.1
283.1 283.1
283.1 2831
283.1 283.1
281.1 281.1
282.7 282.7
281.5 281.5
268.8  268.8
282.1 282.1
283.1 283.1
283.1 283.1
283.1 283.1
283.1 2831
280.1 280.1
283.1 283.1
283.1 283.1
283.1 283.1
280.7 2807
280.1 280.1
280.1 280.1
282.1 282.1
2799 2799
280.1  280.1
283.1 283.1
281.1 281.1
282.1 282.1
281.1 2811
2815 2815

8 9
283.1 283.1
280.1  280.1
281.1 281.1
282.7 282.7
280.1 280.1
283.1 283.1
280.7  280.7
283.1 2831
281.1 281.1
282.1 282.1
283.1 283.1
283.1 2831
283.1 2831
281.1 281.1
282.7 282.7
281.5 281.5
268.8  268.8
282.1 282.1
283.1 283.1
283.1 283.1
283.1 283.1
283.1 2831
280.1 280.1
283.1 283.1
283.1 283.1
283.1 283.1
280.7 2807
280.1 280.1
280.1 280.1
282.1 282.1
279.9 2799
280.1  280.1
283.1 283.1
281.1 281.1
282.1 282.1
2811 2811
2815 2815

10 11
283.1 283.1
280.1  280.1
281.1 281.1
282.7 282.7
280.1 280.1
283.1 283.1
280.7  280.7
2831 2831
281.1 281.1
282.1 282.1
283.1 283.1
2831 283.1
283.1 283.1
281.1 281.1
282.7 282.7
281.5 281.5
268.8  268.8
282.1 282.1
283.1 283.1
283.1 283.1
283.1 283.1
2831 2831
280.1 280.1
283.1 283.1
283.1 283.1
283.1 283.1
280.7  280.7
280.1 280.1
280.1 280.1
282.1 282.1
279.9 2799
280.1  280.1
283.1 283.1
281.1 281.1
282.1 282.1
2811 2811
2815 2815

15 16
297.2 297.2
2942 2942
281.1 281.1
282.7 282.7
294.2 294.2
283.1 283.1
2948 294.8
297.2 297.2
281.1 281.1
282.1 282.1
283.1 283.1
2972 2972
297.2 297.2
281.1 281.1
282.7 282.7
309.7 309.7
268.8  268.8
282.1 282.1
297.2 297.2
297.2 297.2
297.2 297.2
297.2 297.2
294.2 294.2
283.1 283.1
297.2 297.2
297.2 297.2
2948 294.8
294.2 294.2
294.2 294.2
282.1 282.1
279.9 2799
294.2 294.2
283.1 283.1
281.1 281.1
282.1 282.1
281.1 2811
2949 2949

45

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

U439 K35.. RT440B A629 K67.. LT626 A473 K93.. LT873C A474 K93.. LT988E | A852 K93 RT852K
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A951 K93.. RT951H Q368 K93.. RT315P A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729)
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A969 K43.. RT969F Q171 K43.. RT172 S170 K43.. RT172 A787 KT9.. RT787A | A746 KT9.. LT739C
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A944 KT9.. LT944E A632 KT9.. RT632A | A744 KT9.. RT744 A914 KT9.. LT914A | U496 KT9.. LT496
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q354 KT9.. RT2540 Q357 KT9.. RT2540 | S597 KT9.. RT597M
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q992 K16.. RT992E AB828 N36.. LT828E AB827 N36.. LT827H AB826 N36.. LT826K | A475 K54.. LT875B
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A738 K15.. RT781A AT778 K15.. RT778B A772 K15.. RT771A A946 K15.. LT946A | Q375 KX4.. RT375C
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

Q471 K64.. RT471B Q401 K83.. RT404T




EK 13: 7. Gln KSA Program Ciktilari

Sum of path length Column ~

Row Labels | - 1 2

1 264.8 264.8
2 264.8 264.8
3 264.8 264.8
4 264.2 266.4
5 264.8  264.8
6 264.3 250.2
7 264.8 264.8
8 264.8 264.8
9 264.8 266
10 264.3 265.8
11 264.3 250.2
12 264.8  264.8
13 264.8 264.8
14 264.8 264.8
15 264.8 266
16 264.2 266.4
17 264.2 264.8
18 264.3 265.8
19 264.8 264.8
20 264.8 266
21 264.8 266
22 264.8 266
23 2639 264.8
24 264.3 250.2
25 264.8 266
26 264.8 266
27 264.8  264.8
28 2639 264.8
29 2639 264.8
30 264.3 265.8
31 264.8  264.8
32 264.8 264.8
33 264.3 250.2
34 263.9 264.8
35 264.3 265.8
36 264.3 264.8
37 264.3 250.2
Grand Total 9787.2 9740.2

3
266.4
264.8
264.8
266.4
264.8
264.8
264.8
264.8

266
265.8
264.8
264.8
264.8
266.4
252.9
266.4
264.8
265.8
266.4
266.4
266.4
266.4
264.8
264.8
266.4
266.4
265.2
264.8
264.8
265.8
250.5
264.8
264.8
264.8
265.8
264.8
250.2

9778.4

4
266.4
264.8
264.8
266.4

266
264.8
264.8
264.8

266
265.8
264.8
264.8
264.8
266.4
267.2
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
250.5
264.8
264.8
264.8
265.8
264.8
250.2

9839.8

26
26
26
26
26!
26
26
26
26
28,
26
26
26
26!
28
28
26!
26:
26!
26
26
26!
26:
25

9858.9

6
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

7
266.4
264.8
264.8
266.4

266
264.8
271.5
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

6.4
6.4
6.4
4.8
5.8
6.4
6.4
6.4
6.4
0.1
4.8
6.4
6.4
5.2
0.1
0.1
5.8
4.8
5.2
4.8
4.8
5.8
4.8
0.2

8
266.4
264.8
264.8
266.4

266
264.8
271.5
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

9
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

10
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

11
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

12
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

13
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

14
266.4
264.8
264.8
266.4

266
264.8
271.5
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

15
266.4
264.8
264.8
266.4

266
264.8
271.5
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

16
266.4
264.8
264.8
266.4

266
264.8
271.5
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

46

17
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

18
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

19
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

20
266.4
264.8
264.8
266.4

266
264.8
2715
267.2
266.4
265.8
264.8

266

266
266.4
266.4
266.4
264.8
265.8
266.4
266.4
266.4
266.4
280.1
264.8
266.4
266.4
265.2
280.1
280.1
265.8
264.8
265.2
264.8
264.8
265.8
264.8
250.2

9865.6

7. Giin Yol

X37X35X30X18X10X3X2X31X32X15X9X27X26X25X22X21X20X1X19X14X13X12X8X7X5X17X16X4X36X33X24X11X6X34X29X28X23

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A473 K93.. LT873C A474 K93.. LT988E A852 K93 RT852K A951 K93.. RT951H | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q171 K43.. RT172 S170 K43.. RT172 A969 K43.. RT969F A922 K17..RT923B | A877 K17.. RT877J)
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A729 K17.. LT729J) A787 KT9.. RT787A | A746 KT9.. LT739C A944 KT9.. LT944E | A632 KT9.. RT632A
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A744 KT9.. RT744 A914 KT9.. LT914A S597 KT9.. RT597M U496 KT9.. LT496 Q798 KT9.. RT798
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

Q795 KT9.. LT796B Q790 KT9.. RT790A | Q354 KT9.. RT2540 Q357 KT9.. RT2540 | Q992 K16.. RT992E
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A828 N36.. LT828E A827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B Q375 KX4.. RT375C
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

A629 K67.. LT626 Q471 K64.. RTA71B Q401 K83.. RT404T A738 K15.. RT781A | A778 K15.. RT778B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

S170 K43.. RT172 A946 K15.. LT946A




EK 14: 7. Gun Seckinci KSA Program Ciktilart

Sum of path length Column ~

Row Labels | ~ 1 2

1 264.8 264.8
2 264.8 264.8
3 264.8 264.8
4 264.2 264.2
5 264.8 264.8
6 264.3 264.3
7 264.8 264.8
8 264.8 264.8
9 264.8 264.8
10 264.3 264.3
11 264.3 264.3
12 264.8 264.8
13 264.8 264.8
14 264.8 264.8
15 264.8 264.8
16 264.2 264.2
17 264.2 264.2
18 264.3 264.3
19 264.8 264.8
20 264.8 264.8
21 264.8 264.8
22 264.8 264.8
23 263.9 263.9
24 264.3 264.3
25 264.8 264.8
26 264.8 264.8
27 264.8 264.8
28 263.9 264.8
29 263.9 264.8
30 264.3 264.3
31 264.8 264.8
32 264.8 264.8
33 264.3 250.2
34 263.9 264.8
35 264.3 264.3
36 264.3 264.8
37 264.3 264.3
Grand Total 9787.2 9776.3

3
264.8
264.8
264.8
264.2
264.8
264.3
264.8
264.8
264.8
264.3
264.3
264.8
264.8
264.8
264.8
264.8
264.2
264.3
264.8
264.8
264.8
264.8
264.8
264.3
264.8
264.8
264.8
264.8
264.8
264.3
264.8
264.8
250.2
264.8
264.3
264.8
264.3

9777.8

4
264.8
264.8
264.8
264.2
264.8
264.3
264.8
264.8
264.8
264.3
264.3
264.8
264.8
264.8
264.8
264.8
264.8
264.3
264.8
264.8
264.8
264.8
264.8
264.3
264.8
264.8
264.8
264.8
264.8
264.3
264.6
264.8
250.2
264.8
264.3
264.8
264.3

9778.2

6
267.6
264.8
265.8
265.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.2

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9839.1

266
264.8
264.8
264.2
264.8
264.3
264.8

266
265.8
265.8
264.3

266

266

266
265.8

266
264.8
265.8

266

266

266

266
264.8
264.3

266

266
264.8
264.8
264.8
265.8
264.6
264.8
250.2
264.8
265.8
264.8
264.3

9800.6

7
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

8
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

9
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

10
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

11
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

12
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

13
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4

266
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.3

14
267.6
264.8
265.8
267.4
264.8
266.2
265.2
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2

9841.1

15
267.6
264.8
265.8
267.4
264.8
266.2
273.1
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2
9849

16
267.6
264.8
265.8
267.4
264.8
266.2
273.1
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2
9849

17
267.6
264.8
265.8
267.4
264.8
266.2
273.1
267.6
265.8
266.8
266.2
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
266.2
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
252.1
265.8
266.8
265.8
266.2
9849

18
267.6
264.8
265.8
267.4
264.8
265.5
273.1
267.6
265.8
266.8
265.5
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
265.5
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
265.5
265.8
266.8
265.8
265.5

9859.6

47

19
267.6
264.8
265.8
267.4
264.8
265.5
273.1
267.6
265.8
266.8
265.5
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
265.5
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
265.5
265.8
266.8
265.8
265.5

9859.6

20
267.6
264.8
265.8
267.4
264.8
265.5
273.1
267.6
265.8
266.8
265.5
267.6
267.6
267.6
265.8
267.4
265.8
266.8
267.6
267.6
267.6
267.6
264.8
265.5
267.6
267.6
265.2
264.8
264.8
266.8
264.6
264.8
265.5
265.8
266.8
265.8
265.5

9859.6

7. Giin Yol

X33X24X11X6X37X35X30X18XL0X3X2X31X32X15X9X27X26X25X22X21X20X19X14X13X12X8X7X1IX5X17X16X4X36X34X29X28X23

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q375 KX4.. RT375C AB629 K67.. LT626 Q471 K64.. RT471B Q401 K83.. RT404T | A473 K93.. LT873C
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A474 K93.. LT988E A852 K93 RT852K A951 K93.. RT951H Q368 K93.. RT315P Q171 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A629 K67.. LT626 A969 K43.. RT969F A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729]
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A787 KT9.. RT787A A746 KT9.. LT739C A944 KT9.. LT944E AB32 KT9.. RT632A | A744 KT9.. RT744
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798 Q795 KT9.. LT796B | Q790 KT9.. RT790A
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q354 KT9.. RT2540 Q357 KT9.. RT2540 | S597 KT9.. RT597M Q992 K16.. RT992E | A828 N36.. LT828E
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B A738 K15.. RT781A | A778 K15.. RT778B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A772 K15.. RT771A A946 K15.. LT946A




EK 15: 8. Gln KSA Program Ciktilari

Sum of path length Column| ~

Row Labels | -

34
Grand Total

1 2
249.6 249.6
249.6 249.6
249.6 249.6

249 251.2
249.6 249.6
249.1 235
249.6 249.6
249.6 250.8
249.1 250.6
249.1 235
249.6 249.6
249.6 249.6
249.6 249.6
249.6 250.8

249 251.2

249 249.6
249.1 250.6
249.6 249.6
249.6 249.6
249.6 250.8
249.6 250.8
248.7 249.6
249.1 235
249.6 250.8
249.6 250.8
249.6 249.6
248.7 249.6
248.7 249.6
249.6 249.6
249.6 249.6
248.7 249.6
249.1 250.6
249.1 235
249.1 235
8477  8426.8

3 4

5

6 7

252.4 252.4 252.4 2524 2524
249.6 249.6 249.6 249.6 249.6
236.5 236.5 236.5 236.5 236.5
238.1 238.1 2381 2381 2381
249.6 250.8 264.6 264.6 264.6
236.5 236.5 236.5 236.5 236.5
249.6 249.6 250.8 250.8 250.8
250.8 250.8 250.8 250.8 250.8
237.5 2375 2375 2375 2375
236.5 236.5 236.5 236.5 236.5
249.6 249.6 250.8 250.8 250.8
249.6 249.6 250.8 250.8 250.8
252.4 2524 252.4 2524 2524
237.7 252 252 252 252

238.1 238.1 2381 2381 2381
250.8 250.8 250.8 250.8 250.8
237.5 237.5 237.5 2375 2375
252.4 2524 252.4 2524 2524
252.4 252.4 252.4 267.7 267.7
252.4 252.4 252.4 2524 2524
252.4 2524 252.4 2524 2524
249.6 249.6 251.8 251.8 251.8
236.5 236.5 236.5 236.5 236.5
252.4 252.4 252.4 252.4 252.4
252.4 252.4 252.4 2524 2524
250 250 250 250 250

249.6 249.6 251.8 251.8 251.8
249.6 249.6 251.8 251.8 251.8
2353 2353 2353 2353 2353
249.6 249.6 249.6 2653 265.3
250.6 250.6 250.6 250.6 250.6
237.5 237.5 237.5 2375 2375
236.5 2365 2365 2365 236.5
236.9 2369 2369 236.9 236.9
8348.9 8364.4 8388.4 8419.4 8419.4

8 9
252.4 252.4
249.6 249.6
236.5 236.5
238.1 2381
264.6 264.6
236.5 236.5
250.8 250.8
250.8 250.8
2375 2375
236.5 236.5
250.8 250.8
250.8 250.8
252.4 252.4

252 252
238.1 238.1
250.8 250.8
237.5 2375
252.4 252.4
267.7 267.7
252.4 252.4
252.4 252.4
251.8 251.8
236.5 236.5
252.4 252.4
252.4 252.4

250 250
251.8 251.8
251.8 251.8
2353 2353
265.3 265.3
250.6 250.6
237.5 2375
236.5 236.5
236.9 236.9

8419.4 8419.4

10 11
252.4 252.4
249.6 249.6
236.5 236.5
2381 2381
264.6 264.6
236.5 236.5
250.8 250.8
250.8  250.8
2375 2375
236.5 236.5
250.8 250.8
250.8 250.8
252.4 252.4

252 252
238.1 238.1
250.8 250.8
237.5 2375
252.4 252.4
267.7 267.7
252.4 252.4
252.4 252.4
251.8 251.8
236.5 2365
252.4 252.4
252.4 252.4

250 250
251.8 251.8
251.8 251.8
2353 2353
265.3 265.3
250.6 250.6
237.5 2375
236.5 2365
236.9 236.9
8419.4 8419.4

12 13 14

15

252.4 252.4 252.4 252.4
249.6 249.6 249.6 249.6
2365 2365 236.5 236.5
238.1 2381 2381 2381
264.6 264.6 264.6 264.6
236.5 236.5 236.5 236.5
250.8 250.8 250.8 250.8
250.8 250.8 250.8 250.8
237.5 2375 2375 2375
236.5 236.5 236.5 236.5
250.8 250.8 250.8 250.8
250.8 250.8 250.8 250.8
252.4 2524 252.4 252.4
252 252 252 252
238.1 238.1 238.1 238.1
250.8 250.8 250.8 250.8
237.5 2375 2375 2375
252.4 252.4 252.4 252.4
267.7 267.7 267.7 267.7
252.4 252.4 252.4 252.4
252.4 2524 252.4 252.4
251.8 251.8 251.8 251.8
236.5 2365 236.5 236.5
252.4 252.4 2524 2524
252.4 252.4 252.4 252.4
250 250 250 250
251.8 251.8 251.8 251.8
251.8 251.8 251.8 251.8
2353 2353 2353 2353
265.3 2653 265.3 265.3
250.6 250.6 250.6 250.6
2375 2375 2375 2375
236.5 2365 236.5 236.5
236.9 2369 2369 236.9
8419.4 8419.4 8419.4 8419.4 8419.4 8419.4 8420.6

16
252.4
249.6
236.5
238.1
264.6
236.5
250.8
250.8
237.5
236.5
250.8
250.8
252.4

252
238.1
250.8
237.5
252.4
267.7
252.4
252.4
251.8
236.5
252.4
252.4

250
251.8
251.8
235.3
265.3
250.6
237.5
236.5
236.9

17 18
252.4 252.4
249.6  250.8
236.5 236.5
238.1 2381
264.6 264.6
236.5 236.5
250.8 250.8
250.8 250.8
2375 2375
236.5 236.5
250.8 250.8
250.8 250.8
252.4 252.4

252 252
238.1 238.1
250.8 250.8
237.5 2375
252.4 252.4
267.7 267.7
252.4 252.4
252.4 252.4
251.8 251.8
236.5 236.5
252.4 252.4
252.4 252.4

250 250
251.8 251.8
251.8 251.8
2353 2353
265.3 265.3
250.6 250.6
237.5 2375
236.5 236.5
236.9 236.9

48

19 20
252.4 252.4
250.8 250.8
236.5 236.5
238.1 2381
264.6 264.6
236.5 236.5
250.8 250.8
250.8 250.8
237.5 2375
236.5 236.5
250.8 250.8
250.8 250.8
252.4 252.4

252 252
238.1 238.1
250.8 250.8
237.5 2375
252.4 252.4
267.7 267.7
252.4 252.4
252.4 252.4
251.8 251.8
236.5 236.5
252.4 252.4
252.4 252.4

250 250
251.8 251.8
251.8 251.8
2353 2353
265.3 265.3
250.6 250.6
237.5 2375
236.5 236.5
236.9 236.9

8420.6 8420.6

8. Giin Yol

XB6X34X32X17XIKIX2X29X30X14X8X26X25X24X21X20X1X19X18X13X12X11X7X5X16X15X4X33X23X10X31X28X27X22

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q401 K83.. RT404T A473 K93.. LT873C A474 K93.. LT98BE A951 K93.. RT951H | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q171 K43.. RT172 S170 K43.. RT172 A969 K43.. RT969F A922 K17.. RT923B | A877 K17.. RT877J
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

AT729 K17.. LT729J) A787 KT9.. RT787A | A746 KT9.. LT739C A944 KT9.. LT944E | A632 KT9.. RT632A
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A744 KT9.. RT744 S597 KT9.. RT597M A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q795 KT9.. LT796B Q790 KT9.. RT790A | Q357 KT9.. RT2540 | Q992 K16.. RT992E | A828 N36.. LT828E
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B A629 K67.. LT626 Q471 K64.. RT471B
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

A738 K15.. RT781A AT778 K15.. RT778B AT772 K15.. RT771A A946 K15.. LT946A




EK 16: 8. Gin Seckinci KSA Program Ciktilart

Sum of path length Column| ~

Row Labels | -

34
Grand Total

1 2
249.6  249.6
249.6  249.6
249.6  249.6

249 249
249.6  249.6
249.1 249.1
249.6  249.6
249.6  249.6
249.1 249.1
249.1 249.1
249.6  249.6
249.6  249.6
249.6  249.6
249.6  249.6

249 249

249 249
249.1 249.1
249.6  249.6
249.6  249.6
249.6  249.6
249.6  249.6
248.7 2487
249.1 235
249.6  249.6
249.6  249.6
249.6  249.6
248.7  249.6
248.7  249.6
249.6  249.6
249.6  249.6
248.7 2487
249.1 249.1
249.1 248.7
249.1 249.1
8477 84643

3 4

6 7

249.6 249.6 250.8 252.4 252.4
249.6 249.6 249.6 249.6 249.6
249.6 249.6 249.6 250.6 250.6

249 249 249

250.2  252.2

249.6 249.6 249.6 249.6 249.6
249.1 249.1 249.1 251 251
249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 250.8 250.8
249.1 249.1 250.6 251.6 251.6
249.1 249.1 249.1 251 251
249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 252.4 252.4
249.6 249.6 251.8 251.8 251.8
249.6 249.6 250.8 252 252.2
249 249.6 249.6 250.8 250.8
249.1 249.1 250.6 251.6 251.6
249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 252.4 2524
249.6 249.6 250.8 252.4 252.4
249.6 249.6 249.6 249.6 249.6

235 235 235

2369 236.9

249.6 249.6 250.8 252.4 252.4
249.6 249.6 250.8 252.4 2524
249.6 249.6 249.6 250 250
249.6 249.6 249.6 249.6 249.6
249.6 249.6 249.6 249.6 249.6
249.6 249.4 249.4 249.4 249.4
249.6 249.6 249.6 249.6 249.6
249.1 249.1 249.1 251 251
249.1 249.1 250.6 251.6 251.6
2353 2353 2353 2369 236.9
249.1 249.1 249.1 251 251
8452.8 8453.2 8475.5 8512.2 8514.4

8 9
252.4 2524
249.6 249.6
250.6 250.6
252.2 252.2
249.6  249.6

251 251
252.4 252.4
250.8 250.8
2516 251.6

251 251
252.4 252.4
252.4 252.4
252.4 2524
251.8 251.8
2522 252.2
250.8 250.8
2516 251.6
252.4 2524
252.4 2524
252.4 2524
252.4 252.4
249.6 249.6
2369 236.9
252.4 2524
252.4 2524

250 250
249.6 249.6
249.6 249.6
249.4 249.4
249.6 249.6

251 251
2516 251.6
2369 236.9

251 251

8514.4 8514.4

10 11
252.4 2524
249.6 249.6
250.6 250.6
252.2 252.2
249.6  249.6

251 251
252.4 2524
250.8 250.8
2516 2516

251 251
252.4 252.4
252.4 2524
252.4 2524
251.8 251.8
2522 252.2
250.8 250.8
2516 2516
252.4 2524
252.4 2524
252.4 2524
252.4 252.4
249.6 249.6
2369 236.9
252.4 2524
252.4 2524

250 250
249.6 249.6
249.6 249.6
249.4 2494
249.6 249.6

251 251
2516 2516
2369 236.9

251 251

8514.4 8514.4

12 13

14 15

252.4 2524 252.4 252.4
249.6 249.6 249.6 249.6
250.6 250.6 250.6 250.6
252.2 2522 2522 252.2
249.6 249.6 249.6 249.6
251 251 251 251
252.4 252.4 252.4 252.4
250.8 250.8 250.8 250.8
2516 2516 2516 2516
251 251 251 251
252.4 252.4 252.4 252.4
252.4 252.4 252.4 252.4
252.4 2524 2524 252.4
251.8 251.8 251.8 2518
2522 2522 2522 252.2
250.8 250.8 250.6 250.6
2516 251.6 251.6 2516
252.4 2524 252.4 252.4
252.4 2524 2524 252.4
252.4 252.4 252.4 252.4
252.4 2524 252.4 2524
249.6 249.6 249.6 249.6
2369 2369 2369 2369
252.4 2524 2524 252.4
252.4 252.4 252.4 252.4
250 250 250 250
249.6 249.6 249.6 249.6
249.6 249.6 249.6 249.6
249.4 2494 2494 249.4
249.6 249.6 249.6 249.6
251 251 251 251
251.6 2516 251.6 251.6
2369 2369 2369 2369
251 251 251 251
8514.4 8514.4 8514.2 8514.2 8514.2 8514.2 8562.9

16

17 18

252.4 252.4 252.4
249.6 249.6 256.7
250.6 250.6 250.6
2522 2522 252.2
249.6 249.6 249.6

251

251 251

252.4 252.4 252.4
250.8 250.8 257.9
251.6 251.6 2516

251

251 251

252.4 252.4 252.4
252.4 2524 252.4
252.4 2524 2524
251.8 251.8 2579
2522 2522 252.2
250.6 250.6 250.6
251.6 251.6 2516
252.4 2524 2524
252.4 2524 2524
252.4 252.4 252.4
252.4 252.4 252.4
249.6 2496 256.7
236.9 2369 2369
252.4 2524 2524
252.4 252.4 252.4

250

250 250

249.6 2496 256.7
249.6 249.6 256.7
249.4 2494 2494
249.6 2496 256.7

251

251 251

251.6 251.6 251.6
2369 2369 236.9

251

251 251

49

19 20
2524 2524
256.7 256.7
250.6 250.6
2522 252.2
249.6 255.1

251 251
252.4 2524
257.9 2579
251.6 251.6

251 251
252.4 2524
252.4 2524
252.4 2524
257.9 2579
2522 252.2
250.6 250.6
251.6 251.6
252.4 252.4
252.4 2524
252.4 2524
252.4 2524
256.7 256.7
236.9 236.9
252.4 2524
252.4 2524

250 250
256.7 256.7
256.7 256.7
249.4 2494
256.7 256.7

251 251
251.6 251.6
236.9 236.9

251 251
8562.9 8568.4

8. Giin Yol

X23X10X6X34X32X17XIXIX2X29X30X14X8X26X25X24X21X20X19X18X13X12X11X7X1IX5X16X15X4X33X31X28X27X22

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A629 K67.. LT626 Q471 K64.. RT471B Q401 K83.. RT404T A473 K93.. LT873C | A474 K93.. LT988E
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A951 K93.. RT951H Q368 K93.. RT315P Q171 K43..RT172 AB629 K67.. LT626 A969 K43.. RT969F
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729] A787 KT9.. RT787A | A746 KT9.. LT739C
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A944 KT9.. LT944E AB632 KT9.. RT632A | A744 KT9.. RT744 A914 KT9.. LT914A | U496 KT9.. LT496
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q790 KT9.. RT790A | Q357 KT9.. RT2540 | S597 KT9.. RT597M
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q992 K16.. RT992E A828 N36.. LT828E A827 N36.. LT827H A826 N36.. LT826K | A475 K54.. LT875B
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A738 K15.. RT781A AT778 K15.. RT778B A772 K15.. RT771A | A946 K15.. LT946A




EK 17: 9. Gln KSA Program Ciktilari

Sum of path length Column ~

Row Labels | -

WO~V A WN R
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37
Grand Total

1 2
263.6 263.6
263.6 263.6
263.6 263.6

263 265.2
263.6 263.6
263.1] 249
263.6 263.6
263.6 264.8
263.1 264.6
263.1 249
263.6 263.6
263.6 263.6
263.6 263.6
263.6 264.8
263.1 264.6

263 265.2

263 263.6
263.1 264.6
263.6 263.6
263.6 264.8
263.6 264.8
263.6 264.8
262.7 263.6
263.1 263.6
263.1 249
263.6 264.8
263.6 264.8
263.6 264.8
263.6 263.6
262.7 263.6
262.7 263.6
263.6 263.6
263.6 263.6
262.7 263.6
263.1 264.6
263.1 249
263.1 249

9742.8 9697

3 4 5
265.2 265.2 265.2
263.6 263.6 263.6
263.6 263.6 263.6
265.2 265.2 265.2
263.6 264.8 264.8
263.6 263.6 263.6
263.6 263.6 264.8
264.8 264.8 265.2
264.6 264.6 264.6
263.6 263.6 263.6
263.6 263.6 264.8
263.6 263.6 264.8
265.2 265.2 265.2
251.7 266 265.2
264.6 264.6 264.6
265.2 265.2 265.2
263.6 263.6 263.6
264.6 264.6 264.6
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2
263.6 263.6 278.9
263.6 263.6 270.3
263.6 263.6 263.6
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2

264 264 264
263.6 263.6 278.9
263.6 263.6 278.9
249.3 2493 263.6
263.6 263.6 264
263.6 263.6 263.6
264.6 264.6 264.6
249.5 249.5 249.5

249 249 249

6 7
265.2  265.2
263.6 263.6
263.6 263.6
265.2  265.2
264.8 264.8
263.6 263.6
264.8 264.8
265.2  265.2
264.6 264.6
263.6 263.6
264.8 264.8
264.8 264.8
265.2  265.2
265.2  265.2
264.6 264.6
265.2 265.2
263.6 263.6
264.6 264.6
265.2  265.2
265.2 265.2
265.2  265.2
265.2  265.2
278.9 2789
270.3 270.3
263.6 263.6
2652 265.2
265.2  265.2
265.2  265.2

264 264
2789 2789
278.9 2789
263.6 263.6

264 264
263.6 263.6
264.6 264.6
249.5 249.5

249 249

8 9
265.2  265.2
263.6 263.6
263.6 263.6
265.2  265.2
264.8 264.8
263.6 263.6
264.8 264.8
265.2  265.2
264.6 264.6
263.6 263.6
264.8 264.8
264.8 264.8
265.2  265.2
265.2  265.2
264.6 264.6
265.2  265.2
263.6 263.6
264.6 264.6
265.2  265.2
265.2  265.2
265.2  265.2
265.2  265.2
278.9 2789
270.3 270.3
263.6 263.6
265.2  265.2
265.2  265.2
265.2  265.2

264 264
2789 2789
278.9 2789
263.6 263.6

264 264
263.6 263.6
264.6 264.6
249.5 249.5

249 249

10 11
265.2  265.2
263.6 263.6
263.6 263.6
265.2  265.2
264.8 264.8
263.6 263.6
264.8 264.8
265.2  265.2
264.6 264.6
263.6 263.6
264.8 264.8
264.8 264.8
265.2  265.2
265.2 265.2
264.6 264.6
265.2 2652
263.6 263.6
264.6 264.6
265.2 265.2
265.2 265.2
265.2 2652
265.2  265.2
2789 2789
270.3 270.3
263.6 263.6
265.2 2652
265.2  265.2
265.2  265.2

264 264
2789 2789
2789 2789
263.6 263.6

264 264
263.6 263.6
264.6 264.6
249.5 249.5

249 249

12 13

14 15

265.2 265.2 2652 265.2
263.6 263.6 263.6 263.6
263.6 263.6 263.6 263.6
265.2 265.2 265.2 265.2
264.8 264.8 264.8 264.8
263.6 263.6 263.6 263.6
264.8 264.8 264.8 264.8
265.2 265.2 265.2 2652
264.6 264.6 264.6 264.6
263.6 263.6 263.6 263.6
264.8 264.8 264.8 264.8
264.8 264.8 264.8 264.8
265.2 265.2 2652 2652
265.2 265.2 265.2 265.2
264.6 264.6 264.6 264.6
265.2 265.2 265.2 265.2
263.6 263.6 263.6 263.6
264.6 264.6 264.6 264.6
265.2 265.2 265.2 265.2
265.2 265.2 2652 265.2
265.2 265.2 265.2 265.2
265.2 265.2 2652 2652
2789 2789 2789 2789
270.3 2703 2703 2703
263.6 263.6 263.6 263.6
265.2 265.2 265.2 265.2
265.2 265.2 2652 2652
265.2 265.2 265.2 2652

264 264 264 264
2789 2789 2789 2789
2789 2789 2789 2789
263.6 263.6 263.6 263.6

264 264 264 264
263.6 263.6 263.6 263.6
264.6 264.6 264.6 264.6
249.5 249.5 249.5 2495

249 249 249 249
9721.5 9737 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5 9807.5

16 17 18
265.2 265.2 265.2
263.6 263.6 263.6
263.6 263.6 263.6
265.2 265.2 265.2
264.8 264.8 264.8
263.6 263.6 263.6
264.8 264.8 264.8
265.2 265.2 265.2
264.6 264.6 264.6
263.6 263.6 263.6
264.8 264.8 264.8
264.8 264.8 264.8
265.2 265.2 265.2
265.2 265.2 265.2
264.6 264.6 264.6
265.2 265.2 265.2
263.6 263.6 263.6
264.6 264.6 264.6
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2
2789 2789 2789
270.3 270.3 270.3
263.6 263.6 263.6
265.2 265.2 265.2
265.2 265.2 265.2
265.2 265.2 265.2

264 264 264
2789 2789 2789
2789 2789 2789
263.6 263.6 263.6

264 264 264
263.6 263.6 263.6
264.6 264.6 264.6
249.5 249.5 249.5

249 249 249

50

19 20
265.2  265.2
263.6 263.6
263.6 263.6
265.2  265.2
264.8 264.8
263.6 263.6
264.8 264.8
265.2  265.2
264.6 264.6
263.6 263.6
264.8 264.8
264.8 264.8
265.2  265.2
265.2 265.2
264.6 264.6
265.2 265.2
263.6 263.6
264.6 264.6
265.2  265.2
265.2 265.2
265.2 265.2
265.2  265.2
2789 2789
270.3 270.3
263.6 263.6
265.2 265.2
265.2  265.2
265.2  265.2

264 264
278.9 2789
2789 2789
263.6 263.6

264 264
263.6 263.6
264.6 264.6
249.5 249.5

249 249

9. Giin Yol

X37X35X18X15X9X3X2X32X33X14X8X29X28X27X26X22X21X20X1X19X13X12X11X7X5X17X16X4X36X24X25X10X6X34X31X30X23

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A473 K93.. LT873C A474 K93.. LT98BE A951 K93.. RT951H Q370 K93.. RT320D | Q368 K93.. RT315P
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

Q171 K43.. RT172 S170 K43.. RT172 A969 K43.. RT969F A922 K17..RT923B | A877 K17.. RT877)
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A729 K17.. LT729J) A787 KT9.. RT787A | A746 KT9.. LT739C A944 KT9.. LT944E | A741 KT9.. RT741B
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A632 KT9.. RT632A AT744 KT9.. RT744 A914 KT9.. LT914A S597 KT9.. RT597M | U496 KT9.. LT496
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

Q798 KT9.. RT798 Q795 KT9.. LT796B Q790 KT9.. RT790A Q357 KT9.. RT2540 | Q992 K16.. RT992E
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

A828 N36.. LT828E A827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B A875 K54.. LT875B
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

A629 K67.. LT626 Q471 K64.. RTA71B Q401 K83.. RT404T A738 K15.. RT781A | A778 K15.. RT778B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A772 K15.. RT771A A946 K15.. LT946A




EK 18: 9. Giin Seckinci KSA PROGRAM CIKTILARI

Sum of path length Column ~

Row Labels -

37
Grand Total

1 2
263.6  263.6
263.6  263.6
263.6  263.6

263 263
263.6  263.6
263.1  263.1
263.6  263.6
263.6  263.6
263.1  263.1
263.1  263.1
263.6  263.6
263.6  263.6
263.6  263.6
263.6  263.6
263.1  263.1

263 263

263 263
263.1  263.1
263.6  263.6
263.6  263.6
263.6  263.6
263.6  263.6
262.7  262.7
263.1 263.6
263.1 249
263.6  263.6
263.6  263.6
263.6  263.6
263.6  263.6
262.7  263.6
262.7 263.6
263.6  263.6
263.6  263.6
262.7  262.7
263.1  263.1
263.1  262.7
263.1  263.1

9742.8 9730.6

3 4 5
263.6 263.6 264.8
263.6 263.6 263.6
263.6 263.6 263.6

263 263 263
263.6 263.6 263.6
263.1 263.1 263.1
263.6 263.6 264.8
263.6 263.6 264.6
263.1 263.1 264.6
263.1 2631 263.1
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 264.6
263.1 263.1 264.6
263.6 263.6 264.8

263 263.6 263.6
263.1 263.1 264.6
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 263.6
263.6 263.6 263.6

249 249 249
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 264.8
263.6 263.6 263.6
263.6 263.6 263.6
263.6 263.6 263.6
263.6 2634 263.4
263.6 263.6 263.6
263.1 263.1 263.1
263.1 263.1 264.6
249.3 2493 2493
263.1 263.1 263.1
9719.1 9719.5 9743.1

266
263.6
264.6
264.2
263.6

265

266
264.6
265.6

265

266

266

266
264.6
265.6

266
264.8
265.6

266

266

266

266
263.6
263.6
250.9

266

266

266
263.6
264.6
264.6
263.4
263.6

265
265.6
250.9

265

9779.2

266
263.6
264.6
266.2
263.6

265

266
264.6
265.6

265

266

266

266
264.6
265.6
266.2
264.8
265.6

266

266

266

266
263.6
263.6
250.9

266

266

266
263.6
264.6
264.6
263.4
263.6

265
265.6
250.9

265

9781.4

8 9
266.4 266.4
263.6 263.6
264.6 264.6
266.2 266.2
263.6 263.6

265 265
266.4 266.4
264.6 264.6
265.6 265.6

265 265
266.4 266.4
266.4 266.4
266.4 266.4
264.6 264.6
265.6 265.6
266.2 266.2
264.8 264.8
265.6 265.6
266.4 266.4
266.4 266.4
266.4 266.4
266.4 266.4
263.6 263.6
263.6 263.6
250.9 250.9
266.4 266.4
266.4 266.4
266.4 266.4

264 264
264.6 264.6
264.6 264.6
263.4 2634
263.6 263.6

265 265
265.6 265.6
250.9 250.9

265 265

10 11
266.4 266.4
263.6 263.6
264.6 264.6
266.2  266.2
263.6 263.6

265 265
266.4 266.4
264.6 264.6
265.6 265.6

265 265
266.4 266.4
266.4 266.4
266.4 266.4
264.6 264.6
265.6 265.6
266.2  266.2
264.8 264.8
265.6 265.6
266.4 266.4
266.4 266.4
266.4 266.4
266.4 266.4
263.6 263.6
263.6 263.6
250.9 250.9
266.4 266.4
266.4 266.4
266.4 266.4

264 264
264.6 264.6
264.6 264.6
263.4 263.4
263.6 263.6

265 265
265.6 265.6
250.9 250.9

265 265

9786.6 9786.6 9786.6 9786.6

12 13 14 15

266.4 266.4 266.4 266.4 266.4
263.6 263.6 263.6 263.6 263.6
264.6 264.6 264.6 264.6 264.6
266.2 266.2 266.2 266.2 266.2
263.6 263.6 263.6 263.6 263.6

265 265 265 265

266.4 266.4 266.4 2664 266.4
264.6 264.6 2646 2646 264.6
265.6 265.6 265.6 265.6 265.6

265 265 265 265

266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
264.6 2646 264.6 264.6 264.6
265.6 265.6 265.6 265.6 265.6
266.2 266.2 266.2 266.2 266.2
264.8 264.8 264.8 264.6 264.6
265.6 265.6 265.6 265.6 265.6
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
263.6 263.6 263.6 263.6 263.6
263.6 263.6 263.6 263.6 263.6
250.9 250.9 2509 250.9 250.9
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4 266.4

264 264 264 264

264.6 264.6 264.6 264.6 264.6
264.6 264.6 264.6 264.6 264.6
263.4 263.4 263.4 2634 263.4
263.6 263.6 263.6 263.6 263.6

265 265 265 265

265.6 265.6 265.6 265.6 265.6
250.9 250.9 2509 250.9 250.9

265 265 265 265

16

265

265

264

265

265

17 18

51

19 20

266.4 266.4 266.4 266.4

263.6 263.
264.6 264.
266.2  266.
263.6 263.

6 263.6 263.6
6 264.6 264.6
2 266.2 266.2
6 263.6 263.6

265 265 265 265
266.4 266.4 266.4 266.4

264.6 264.
265.6  265.

6 264.6 264.6
6 265.6 265.6

265 265 265 265
266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4

264.6 264.
265.6 265.
266.2  266.
264.6 264.
265.6  265.

6 264.6 264.6
6 265.6 265.6
2 266.2 266.2
6 264.6 264.6
6 2656 265.6

266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4
266.4 266.4 266.4 266.4

263.6 263.
271.7 271
250.9 250.

6 263.6 263.6
7 2717 2717
9 2509 2509

266.4 266.4 266.4 266.4

266.4 266.4 266.4 266.4

266.4 266.4 266.4 266.4
264 264 264 264

264.6  264.
264.6  264.

6 2646 264.6
6 264.6 264.6

263.4 263.4 263.4 263.4

263.6 263.

6 263.6 263.6

265 265 265 265

265.6  265.
250.9 250.

6 265.6 265.6
9 2509 2509

265 265 265 265
9786.6 9786.6 9786.6 9786.4 9786.4 9794.5 9794

.5 9794.5 9794.5

9. Giin Yol

X25X10X6X37X35X18X15X9X3X2X32X33X14X8X29X28X27X26X22X21X20X19X13X12X11X7X1X5X17X16X4X36X24X34X31X30X23

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

A629 K67.. LT626 Q471 K64.. RT471B Q401 K83.. RT404T A473 K93.. LT873C | A474 K93.. LT988E
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A951 K93.. RT951H Q370 K93.. RT320D Q368 K93.. RT315P Q171 K43.. RT172 S170 K43.. RT172
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A969 K43.. RT969F A922 K17.. RT923B A877 K17.. RT877) A729 K17.. LT729] AT787 KT9.. RT787A
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A746 KT9.. LT739C A944 KT9.. LT944E A741 KT9.. RT741B A632 KT9.. RT632A | A744 KT9.. RT744
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A914 KT9.. LT914A U496 KT9.. LT496 Q798 KT9.. RT798 Q795 KT9.. LT796B | Q790 KT9.. RT790A
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q357 KT9.. RT2540 S597 KT9.. RT597M Q992 K16.. RT992E A828 N36.. LT828E A827 N36.. LT827H
31. Sira 32. Sira 33. Sira 34. Sira 35. Sira

A826 N36.. LT826K A475 K54.. LT875B A875 K54.. LT875B A738 K15.. RT781A | A778 K15.. RT778B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A772 K15.. RT771A A946 K15.. LT946A




EK 19: 10. Gin KSA Program Ciktilar1

sum of path length Column ~
Row Labels | - 1 2 3 4 5 6 7 8 9

10 2723 273.5 260.4 260.4 275.7 275.7 275.7 275.7 275.7
11 271.8 260.2 260.2 260.2 260.2 260.2 260.2 275.1 275.1
12 2718 259.6 259.2 259.2 259.2 259.2 259.2 259.2  259.2
13 2723 2723 2741 2741 2604 260.4 260.4 260.4 260.4
14 2723 2723 2741 2741 260.4 260.4 260.4 260.4 260.4
15 2723 2723 2741 2741 2741 274.1 274.1 274.1 274.1
16 2723 2735 2604 260.4 2757 2757 2757 2757 2757
17 271.8  260.2 260.2 260.2 260.2 260.2 260.2 2751 275.1
18 271.7 260.8 260.8 260.8 260.8 260.8 260.8 260.8 260.8
19 271.7 273.5 273.7 273.7 2737 273.7 273.7 273.7 273.7
20 271.8 260.2 260.2 260.2 260.2 260.2 260.2 275.1 275.1
21 2723 2735 2741 2741 2741 274.1 274.1 274.1 274.1
22 2723 2735 2741 2741 2741 2741 2741 2741 2741
23 2723 2735 2741 2741 2741 274.1 274.1 274.1 274.1
24 271.4 2733 2733 2745 2745 274.5 274.5 274.5 274.5
25 271.8 273.3 2733 2733 280 280 280 280 280
26 271.8  259.6 259.2 259.2 259.2 259.2 259.2 259.2 259.2
27 2723 2735 2741 2741 2741 274.1 274.1 274.1 274.1
28 2723 2735 2741 2741 2741 2741 2741 2741 2741
29 2723 2735 2741 2741 2741 274.1 274.1 274.1 274.1
30 2723 2739 2741 2741 2741 274.1 274.1 274.1 274.1
31 271.4 2733 2733 2745 2745 274.5 274.5 274.5 274.5
32 271.4 2733 2733 2745 2745 274.5 274.5 274.5 274.5
33 2723 259.2 259.2 259.2 259.2 259.2 259.2 259.2 259.2
34 2723 259.2 259.2 259.2 259.2 259.2 259.2 259.2  259.2
35 2718 259.6 259.2 259.2 259.2 259.2 259.2 259.2  259.2
36 271.4 2733 2733 2733 2733 2733 2733 2733 2733
37 271.8 260.2 260.2 260.2 260.2 260.2 260.2 275.1 275.1
38 271.8 2733 2733 2733 2733 2733 2733 2733 2733
39 271.8  259.6 259.6 259.6 259.6 259.6 259.6  259.6  259.6

10 11
274.1 274.1
259.2  259.2
259.2  259.2
274.5 274.5
260.8  260.8
2604  260.4
287.4 287.4
259.2  259.2
260.4 260.4
275.7 275.7
2751 2751
259.2  259.2
260.4 260.4
260.4 260.4
274.1 274.1
2757  275.7
275.1 275.1
260.8 260.8
273.7 273.7
275.1 275.1
274.1 274.1
2741 2741
274.1 274.1
274.5 274.5

280 280
259.2  259.2
274.1 274.1
2741 2741
274.1 274.1
274.1 274.1
274.5 274.5
274.5 274.5
259.2  259.2
259.2  259.2
259.2  259.2
2733 2733
275.1 275.1
2733 2733
259.6  259.6

13 14
274.1 274.1
259.2  259.2
259.2  259.2
274.5 274.5
260.8  260.8
2604  260.4
287.4 287.4
259.2  259.2
260.4 260.4
275.7 275.7
275.1  275.1
259.2  259.2
260.4 260.4
260.4 260.4
274.1 274.1
275.7  275.7
275.1 275.1
260.8 260.8
273.7 273.7
275.1 275.1
274.1 274.1
2741 2741
274.1 274.1
274.5 274.5

280 280
259.2  259.2
2741 2741
274.1 274.1
274.1 274.1
274.1 274.1
274.5 274.5
274.5 274.5
259.2  259.2
259.2  259.2
259.2  259.2
2733 2733
275.1 275.1
2733 2733
259.6  259.6

15 16
274.1 274.1
259.2  259.2
259.2  259.2
274.5 274.5
260.8  260.8
2604 260.4
287.4 287.4
259.2  259.2
260.4 260.4
275.7 275.7
2751 2751
259.2  259.2
260.4 260.4
260.4 260.4
274.1 274.1
2757 275.7
275.1 275.1
260.8 260.8
273.7 273.7
275.1 275.1
274.1 274.1
2741 2741
274.1 274.1
274.5 274.5

280 280
259.2  259.2
274.1 274.1
2741 2741
274.1 274.1
274.1 274.1
274.5 274.5
274.5 274.5
259.2  259.2
259.2  259.2
259.2  259.2
2733 2733
275.1 275.1
2733 2733
259.6  259.6

17 18
274.1 274.1
259.2  259.2
259.2  259.2
274.5 274.5
260.8  260.8
260.4  260.4
287.4 287.4
259.2  259.2
260.4 260.4
275.7 275.7
275.1  275.1
259.2  259.2
260.4 260.4
260.4 260.4
274.1 274.1
275.7  275.7
275.1 275.1
260.8 260.8
273.7 273.7
275.1 275.1
274.1 274.1
2741 2741
274.1 274.1
274.5 274.5

280 280
259.2  259.2
274.1 274.1
2741 2741
274.1 274.1
274.1 274.1
274.5 274.5
274.5 274.5
259.2  259.2
259.2  259.2
259.2  259.2
2733 2733
275.1 275.1
2733 2733
259.6  259.6

52

19 20
274.1 274.1
259.2  259.2
259.2  259.2
274.5 274.5
260.8  260.8
260.4  260.4
287.4 287.4
259.2  259.2
260.4 260.4
275.7 275.7
275.1  275.1
259.2  259.2
260.4 260.4
260.4 260.4
274.1 274.1
275.7  275.7
275.1 275.1
260.8 260.8
273.7 273.7
275.1 275.1
274.1 274.1
2741 2741
274.1 274.1
274.5 274.5

280 280
259.2  259.2
2741 2741
274.1 274.1
274.1 274.1
274.1 274.1
274.5 274.5
274.5 274.5
259.2  259.2
259.2  259.2
259.2  259.2
2733 273.3
275.1 275.1
2733 2733
259.6  259.6

Grand Total ~ 10608.3 10425 10413.4 10445 10441.2 10441.2 10441.2 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8 10500.8

10. Giin Yol

X2X3XAX33X34X16X10X30X29X28X27X23X22X21X1X7X19X18X5X39X37X20X17X11X15X14X13X9X38X25X35X26X12X8X6X36X32X31X24

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

S170 K43.. RT172 Q171 K43.. RT172 Q155 K43.. RT172 A969 K43.. RT969F | A922 K17.. RT923B
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A877 K17.. RT877) A729 K17.. LT729] A787 KT9.. RT787A | A746 KT9.. LT739C | A944 KT9.. LT944E
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

A741 KT9.. RT741B AB632 KT9.. RT632A | A744 KT9.. RT744 U496 KT9.. LT496 S597 KT9.. RT597M
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

Q992 K16.. RT992E A828 N36.. LT828E A827 N36.. LT827H AB826 N36.. LT826K | A473 K93.. LT873C
21. Sira 22. Sira 23. Sira 24, Sira 25. Sira

A474 K93.. LT988E A951 K93.. RT951H Q370 K93.. RT320D Q368 K93.. RT315P Q798 KT9.. RT798
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q795 KT9.. LT796B Q790 KT9.. RT790A | Q357 KT9.. RT2540 | A475K54.. LT875B | A875 Kb4.. LT875B
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

Q376 KX4.. RT376D | A629 K67.. LT626 Q471 K64.. RT471B Q401 K83.. RT404T | Q404 K83.. RT413C
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A738 K15.. RT781A A778 K15.. RT778B A772 K15.. RT771A A946 K15.. LT946A




EK 20: 10. Giin Segkinci KSA Program Ciktilari

Sum of path length Column ~

Row Labels | - 1 2

1 272.3 272.3
2 2723 2723
3 2723 272.3
4 2723 2723
5 2717 2717
6 271.8 271.8
7 2723 2723
8 271.8 271.8
9 2723 272.3
10 2723 2723
11 271.8 271.8
12 271.8 271.8
13 2723 2723
14 2723 2723
15 2723 2723
16 2723 2723
17 271.8 271.8
18 2717 2717
19 271.7 271.7
20 271.8 271.8
21 2723 2723
22 272.3 272.3
23 2723 2723
24 271.4 271.4
25 271.8 272.3
26 271.8 271.8
27 2723 2723
28 2723 2723
29 2723 2723
30 2723 2723
31 271.4 2723
32 271.4 2723
33 2723 2723
34 2723 2723
35 271.8 257.7
36 271.4 272.3
37 271.8 271.8
38 271.8 272.3
39 271.8 271.8

Grand Total 10608.3 10597.9 10599.4 10599.8 10625.6 10630.4 10633 10633

3 4
2723 2723
2723 2723
2723 2723
2723 2723
2717 2717
271.8 2718
2723 2723
271.8 2718
2723 2723
2723 2723
271.8 2718
271.8 2718
2723 2723
2723 2723
2723 2723
2723 2723
271.8 2718
2723 2723
2717 2723
271.8 2718
2723 2723
2723 2723
2723 2723
2723 2723
2723 2723
271.8 2718
2723 2723
2723 2723
2723 2723
2723 2723
2723 2723
2723 2723
2723 2721
2723 2723
257.7  257.7
2723 2723
271.8 2718
2723 2723
271.8 2718

5
273.5
2723
272.3
273.3
271.7
271.8
272.3
271.8
273.5
274.5
273.3
271.8
273.5
273.5
273.5
274.5
273.3
273.5
272.3
273.3
273.5
273.5
273.5
272.3
272.3
271.8
273.5
273.5
273.5
272.3
2723
272.3
272.1
272.3
257.7
2723
273.3
272.3
271.8

6
273.9
2723
272.3
273.3
271.7
271.8
2723
271.8
273.9
274.5
273.3
271.8
273.9
273.9
273.9
274.5
273.3
273.5
272.3
2733
273.9
273.9
273.9
272.3
272.3
271.8
273.9
273.9
273.9
272.7
2723
272.3
272.1
272.3
257.7
2723
273.3
272.3
271.8

7 8 9
273.9 273.9 273.9
272.3 272.3 272.3
272.3 272.3 272.3
273.3 273.3 2733
273.9 273.9 2739
271.8 271.8 271.8
272.3 272.3 272.3
271.8 271.8 271.8
273.9 273.9 273.9
274.5 2745 2745
273.3 273.3 2733
271.8 271.8 271.8
273.9 273.9 2739
273.9 273.9 273.9
273.9 273.9 2739
274.5 274.5 274.5
273.3 2733 2733
273.9 273.9 2739
272.3 272.3 272.3
273.3 273.3 2733
273.9 273.9 2739
273.9 273.9 273.9
273.9 273.9 2739
272.3 272.3 272.3
272.3 272.3 2723
271.8 271.8 271.8
273.9 273.9 273.9
273.9 273.9 2739
273.9 273.9 2739
272.7 272.7 272.7
272.3 272.3 272.3
272.3 272.3 272.3
272.1 272.1 272.1
272.3 272.3 272.3
257.7 257.7 257.7
272.3 272.3 272.3
273.3 273.3 273.3
272.3 272.3 272.3
271.8 271.8 271.8

10 1
273.9 273.9
272.3 2723
272.3 272.3
273.3 2733
273.9 273.9
271.8 271.8
272.3 2723
271.8 271.8
273.9 273.9
274.5 274.5
273.3 2733
271.8 271.8
273.9 273.9
273.9 273.9
273.9 273.9
274.5 274.5
273.3 2733
273.9 273.9
272.3 272.3
273.3 2733
273.9 273.9
273.9 273.9
273.9 273.9
272.3 272.3
272.3 2723
271.8 271.8
273.9 273.9
273.9 273.9
273.9 273.9
272.7 272.7
272.3 2723
272.3 272.3
272.1 272.1
272.3 272.3
257.7 257.7
272.3 2723
273.3 273.3
272.3 272.3
271.8 271.8

12 13 14
273.9 273.9 273.9
272.3 272.3 272.3
272.3 272.3 272.3
273.3 273.3 2733
273.9 273.9 2739
271.8 271.8 271.8
272.3 272.3 272.3
271.8 271.8 271.8
273.9 273.9 273.9
274.5 2745 2745
273.3 2733 2733
271.8 271.8 271.8
273.9 273.9 2739
273.9 273.9 2739
273.9 273.9 273.9
274.5 274.5 274.5
273.3 2733 2733
273.9 273.9 2739
272.3 272.3 272.3
273.3 273.3 2733
273.9 2739 2739
273.9 273.9 2739
273.9 273.9 2739
272.3 272.3 272.3
2723 272.3 2723
271.8 271.8 271.8
273.9 273.9 2739
273.9 273.9 2739
273.9 273.9 2739
272.7 272.7 272.7
272.3 272.3 272.3
272.3 272.3 272.3
272.1 272.1 272.1
272.3 272.3 272.3
257.7 257.7 257.7
272.3 272.3 272.3
273.3 2733 2733
272.3 272.3 272.3
271.8 271.8 271.8

10633 10633 10633 10633 10633 10633

15 16
273.9 2739
272.3 2723
2723 2723
2733 2733
273.9 273.9
271.8 2718
272.3 2723
271.8 2718
273.9 2739
2745 274.5
2733 2733
271.8 2718
273.9 273.9
273.9 273.9
273.9 273.9
2745 274.5
2733 2733
273.9 273.9
2723 2723
273.3 2733
273.9 2739
273.9 2739
273.9 273.9
2723 2723
2723 279
271.8 2718
273.9 273.9
273.9 273.9
273.9 273.9
272.7 2727
272.3 2723
2723 2723
2721 272.1
272.3 2723
257.7 257.7
272.3 2723
2733 2733
2723 2723
271.8 271.8

17 18
2739 2739
2723 2723
2723 2723
2733 2733
2739 2739
271.8 2718
2723 2723
271.8 2718
2739 2739
2745 2745
2733 2733
271.8 2718
2739 2739
2739 2739
2739 2739
2745 2745
2733 2733
2739 2739
2723 2723
2733 2733
2739 2739
2739 2739
2739 2739
2723 2723

279 279
271.8 2718
2739 2739
2739 2739
2739 2739
272.7 2727
2723 2723
2723 2723
2721 2721
2723 2723
257.7  257.7
2723 2723
2733 2733
2723 2723
271.8 2718
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19 20
273.9 2739
2723 2723
2723 2723
2733 2733
2739 2739
271.8 2718
2723 2723
271.8 2718
273.9 2739
2745 2745
2733 2733
2718 2718
2739 2739
273.9 2739
273.9 2739
2745 2745
2733 2733
2739 2739
2723 2723
2733 2733
2739 2739
2739 2739
273.9 2739
2723 2723

279 279
271.8 2718
273.9 2739
273.9 2739
2739 2739
272.7 2727
2723 2723
2723 2723
2721 2721
2723 2723
257.7  257.7
2723 2723
2733 2733
2723 2723
271.8 2718

10633 10639.7 10639.7 10639.7 10639.7 10639.7

10. Giin Yol

X35X26X12X8X6X39X37X20X17X11X3X2X4X33X34X16X10X30X29X28X27X23X22X21X15X14X13X9X1IX7X19X18X5X38X25X36X32X31X24

1. Sira 2. Sira 3. Sira 4. Sira 5. Sira

Q376 KX4.. RT376D | A629 K67.. LT626 Q471 K64.. RTA71B Q401 K83.. RT404T | Q404 K83.. RT413C
6. Sira 7. Sira 8. Sira 9. Sira 10. Sira

A473 K93.. LT873C A474 K93.. LT988E A951 K93.. RT951H Q370 K93.. RT320D | Q368 K93.. RT315P
11. Sira 12. Sira 13. Sira 14. Sira 15. Sira

Q171 K43.. RT172 S170 K43.. RT172 Q155 K43.. RT172 A969 K43.. RT969F | A922 K17.. RT923B
16. Sira 17. Sira 18. Sira 19. Sira 20. Sira

A877 K17.. RT877) A729 K17.. LT729] A787 KT9.. RT787A | A746 KT9.. LT739C | A944 KT9.. LT944E
21. Sira 22. Sira 23. Sira 24. Sira 25. Sira

A741 KT9.. RT741B A632 KT9.. RT632A | A744 KT9.. RT744 U496 KT9.. LT496 Q798 KT9.. RT798
26. Sira 27. Sira 28. Sira 29. Sira 30. Sira

Q795 KT9.. LT796B Q790 KT9.. RT790A | Q357 KT9.. RT2540 | S597 KT9.. RT597M | Q992 K16.. RT992E
31. Sira 32. Sira 33. Sira 34, Sira 35. Sira

A828 N36.. LT828E AB827 N36.. LT827H A826 N36.. LT826K A475 K54.. LT875B | A875 K54.. LT875B
36. Sira 37. Sira 38. Sira 39. Sira 40. Sira

A738 K15.. RT781A AT778 K15.. RT778B AT772 K15.. RT771A | A946 K15.. LT946A




EK 21: Kodlar

Ilgili kiitiiphanenin c¢agrilmasi, o giiniin iiretim planinda olan hamurlar aras1 gegcis
stirelerinin okunmasi ve bu siirelerin matrise yazdirilmasi1 ve baslangic feromon
miktart 1 oldugu i¢in 1’lerden olusan o giin iiretime giren hamurlarin sayis1 kadar

boyuta sahip olan matris yazdirilir

import numpy as np
import pandas as pd
import matplotlib as plt

uzaklikpd = pd.read excel ('uzakliklar72.xlsx',sheet name = 'Sayfa

")

for i in range(len(uzaklikpd.columns)) :
uzaklikpd.rename (index={i:str (uzaklikpd.columns[i])}, inplace

=True)

pheremonmat np.ones ((len(uzaklikpd.columns)) * (len(uzaklikpd.col
umns) ) )
pheremonmat = np.reshape (pheremonmat, (len (uzaklikpd.columns), len (
uzaklikpd.columns)))
pheremonmatpd = pd.DataFrame (pheremonmat)
for i1 in range (len (pheremonmatpd.columns)) :
for j in range (len (pheremonmatpd.index)) :

pheremonmatpd.rename (index={i:str (uzaklikpd.index[i])}, 1
nplace=True)

pheremonmatpd.rename (columns={i:str (uzaklikpd.columns[i])
}, inplace=True)

if i==73:

pheremonmatpd.iat[i,J] = O

display(uzaklikpd)
display (pheremonmatpd)

Formiilden ¢ikan hesaplamalarin yazdirilabilmesi i¢in bos tablo olusturulur.

tablo = [[""', "', ",y ]

rowadd = np.zeros((len(uzaklikpd.columns)-2)*9)

rowadd = np.reshape (rowadd, (len(uzaklikpd.columns)-2,9))

tablo = np.vstack ((tablo, rowadd))

tablopd = pd.DataFrame (tablo,columns = ['edge', 'pheremon', 'pherem
on*alfa','d(ij) "', '1/d(ij)"',"'1/d(i]j) "beta', ' (pheremon®alfa)* (1/d (i
j)"beta) ', 'SUM (pheremon”alfa)* (1/d(ij) "beta)','ihtimal'])
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for i in range(9):
for j in range (len (tablopd.index)) :
tablopd.iat[j,1i] = "'
Alfa ve Beta degerleri tanimlanir ve delta feromon i¢in 0’lardan olusan bir matris

olusturulur.

alfa = 0.7 #alfa degeri

beta = 0.7 #beta degeri

qg=1 #q degeri n= g/d = 1/d
p = 0.5 #buharlastirma orani

fkarincalarin ilk uzakliklari farkli olmali
topsure = 0
topsurel =
topsure2 =
topsurel3 =
topsured =

Ssw N OO

topsureb =
yol = "X1"
ivalue = "X1"

global SonucListesi

SonucListesi = pd.DataFrame ({'iteration':[], 'Ant number':[], 'Ant
path':[], '"path length':[]})

#giincel feremon tablosu baslangicta sifir verilir heniiz islem yap
1lmaigi ig¢in

deltaferemon = np.zeros (len(pheremonmatpd.columns) *len (pheremonma
tpd.index))

deltaferemon = np.reshape (deltaferemon, (len (pheremonmatpd.column

s), len (pheremonmatpd.index)))
deltaferemon = pd.DataFrame (deltaferemon)
for i in range(len(deltaferemon.index)) :
for j in range (len(deltaferemon.columns)) :
deltaferemon.rename (index={i:str (pheremonmatpd.index[i]) }
, inplace=True)
deltaferemon.rename (columns={i:str (pheremonmatpd.columns [
il)}, inplace=True)
tablopdnew = tablopd
pheremonmatpdnew = pheremonmatpd
iterasyon = 1
deltaferemon

Hamurlarin isimleri sirasina gore x1, x2, x3 ... seklinde anilir. Bos tablonun ilk

siitununa hamurlarin isimleri yani x’ler yazdirilir.
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def calistir(sayiii):
global SonucListesi
for iterasyon in range(l,sayiii):
if iterasyon != 1:
for k in range (len (pheremonmatpdnew.index)) :
for m in range (len (pheremonmatpdnew.columns)) :
if (k !'=m):
#bir sonraki iterasyonda feremon matris
inin glncellenmesi
pheremonmatpdnew.iat[k,m] = (0.5)* (pher
emonmatpdnew.iat[k,m]) + deltaferemon.iat[k,m]
#print ("Fereomon matrisi")
#display (pheremonmatpdnew)
for karinca in range(len(uzaklikpd.index)) :
print (karinca+1,".karinca")
tablopdnew = tablopd
count =0
topsure = 0
for k in range(len(uzaklikpd.index)) :
if count==karinca

yol = uzaklikpd.index[count]
ivalue = uzaklikpd.index[count]

count = count+1l
if count !=len(uzaklikpd.index) :
tablopdnew.iat [k, 0] = uzaklikpd.index[count]

count= count+1

Formiildeki olasilik degeri hesaplanip daha 6nce olusturulmus olan bos matrise
yazdirlir. En yiiksek olasilik degerine sahip olan hamur/karinca secilir ve artik diigiim

listesinden ¢ikartilir. Ardindan yeni delta feromon hesaplanir ve tabloya yazdirilir.

for adimlar in range(len(uzaklikpd.index)-1):
#display (tablopdnew)
for sehir in range (len (tablopdnew.columns)) : #tab
lo doldurma islemleri
for doldur in range (len (tablopdnew.index)) :

if sehir == 1: #ilgili hesaplamalari yap
1p tabloyu doldurmak
tablopdnew.iat [doldur, sehir] = pheremon
matpdnew.at[ivalue, tablopdnew.iat [doldur,0]]
elif sehir ==



tablopdnew.iat [doldur, sehir]
new.iat[doldur,1])** (alfa)
elif sehir ==
tablopdnew.iat [doldur, sehir] =
d.at[ivalue, tablopdnew.iat[doldur,0]]
elif sehir ==
tablopdnew.iat [doldur, sehir] =
dnew.iat [doldur, 3]
elif sehir == 5:
tablopdnew.iat [doldur, sehir] =
ew.ilat [doldur, 4] **beta
elif sehir == 6:
tablopdnew.iat [doldur, sehir] =
ew.lat[doldur, 2] *tablopdnew.iat [doldur, 5]
elif sehir ==
tablopdnew.iat [doldur, sehir] =
ew[' (pheremon®alfa)* (1/d(ij)"beta) '].sum()
elif sehir == 8:
tablopdnew.iat [doldur, sehir] =
ew.lat [doldur, 6] /tablopdnew.iat [doldur, 7]
fprint (adimlar+2, " .noktanin secimi")
#display (tablopdnew)
for find in range (len (tablopdnew.index)) :
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(tablopd

uzaklikp

1/tablop

tablopdn

tablopdn

tablopdn

tablopdn

#max olas

11131 bulup 2.noktayi secmek ve o noktayi tablodan cikarmak

if (tablopdnew.iat[find, 8] == tablopdnew['ihtim
al']l.max()) :
maxvalue = tablopdnew.iat[find, 0]
dropvalue = find
topsure = topsure + uzaklikpd.at[ivalue,maxvalue]
yol = yol + maxvalue
ivalue = maxvalue
tablopdnew = tablopdnew.drop (tablopdnew.index [dropv
aluel])

#display (tablopdnew)
for 1 in range(len(deltaferemon.index)) :
for 3 in range(len(deltaferemon.columns)) :

if 1 !'= J:
if yol.find(deltaferemon.index[i]+deltafere
mon.columns[j]) != -1
deltaferemon.iat[i,j] = deltaferemon.i
at[i,j] + (g/topsure)
print (karinca+1l,".karincanin yolu: ",yol)
print (".toplam sure: ",topsure)
print("----7----—--—-————— - ———— ")
SonucListesi = SonucListesi.append({'iteration':iterasy

on, '"Ant number':karinca+l, 'Ant path': yol, 'path length':
, lgnore index=True)

topsure}
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#display (deltaferemon)

#iterasyon = iterasyon + 1
Iterasyon sayis1 belirlenir
calistir(21)

Sonug listesi excel’e yazdirilir.

SonuclListesi.to excel ('output.xlsx', sheet name='sheetl',6 index=F
alse)

Seckinci karinca kodlarinin diger koddan farkli olan kismi: 5 adetlik bir for dongiisii
olusturulur. Minimumdan maksimuma olasilik degerleri siralanir. Ilk 5 sirada ¢ikan

karincalara gore delta feromon gilincellemesi yapilir.

Diger kodlamadan farkli olarak bu kodlamada ilave edilecek delta feromon en iyi

olasiliga sahip 5 karinca tarafindan yapilir.

or indiss in range (5) :
indis.append (AntsDuration.index (sorted(sets) [indiss]))
#indis = AntsDuration.index (min (AntsDuration))
for finding in indis:
for i in range(len(deltaferemon.index)) :
for j in range(len(deltaferemon.columns)) :

if i !'= 3:
if AntsPath[finding].find(deltaferemon.in
dex[i]+deltaferemon.columns[j]) != -1
deltaferemon.iat[i,j] = deltaferemon

.iat[i,j] + (g/topsure)
fiterasyon = iterasyon + 1
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