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OZET

YUKSEK L ISANS

BULANIK COK KR ITERLT KARAR VERME YONTEMLER 1 VE BiR TAKIM
OYUNU iCiN OYUNCU SECIMi UYGULAMASI

Yener UNAL

Selcuk Universitesi Fen Bilimleri Enstitiisu
Istatistik Anabilim Dali

Danisman: Yrd. Dog. Dr. Nimet YAPICI PEHL iVAN
2011, 146 Sayfa

Jari

Bu tez calgmasinda, bulanik ¢ok kriterli karar verme yonteinigen Bulanik AHP ve Bulanik
TOPSIS yontemleri ele alingtir. Oncelikle, literatirde yer alangdir Bulanik AHP ve Bulanik TOPSIS
yontemleri genel olarak verilmive yontemlerle ilgili temel 6zelliklere ve algariglara yer verilngtir.
Bu calsmada uygulama konusu olarak; Turkiye A Milli Futbiidkimi icin  oyuncu secimi problemi ele
alinmstir. “Championship Manager 2010” adli oyundan alibéigilerden yararlanilarak; kaleci, defans,
orta saha ve forvet oyuncularinin secimi yapsgtmi Bulanik AHP yaklgimlarindan Chang’ in sentetik
derece dgeri hesaplama yontemi ve Bulanik TOPSIS yontemideim yapilmgtir. Her iki yénteme

gore olgan on bir k§ilik kadro hemen hemen aynidir. Sadece kale vargelhdlgesinde birer oyuncuda
degisiklik olmustur.

Anahtar Kelimeler: Bulanik Cok Kriterli Karar Verme, Bulanik AHP, Barlik TOPSIS.
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Jury

In this study, we studied on fuzzy AHP and fuzzyPISIS methods which are two methods of

fuzzy multi-criteria decision making. At first, sengeneral information about other fuzzy AHP andjuz
TOPSIS methods in the literature is given. The ganproperties and algorithms are addressed. The
application of this study consists determinationhtem of candidate players for the Turkish National
Soccer Team. Selection of the goalkeeper, defendeldfielders and strikers were completed by using
the information provided by the computer game “Chemship Manager 2010".
problem was solved by using Chang’s synthetic degedue method which are one of the fuzzy AHP
method and fuzzy TOPSIS. According to the two methsquads are created which are approximately

same. Only selection of the goalkeeper and orendefplayer are different.

Keywords: Fuzzy Multi-criteria Decision Making, Fuzzy AHPuEzy TOPSIS.

The application



ONSOz

Tez suresince beraber gakgim, bana destek veren, bilgi ve deneyimleriyle yol
gosteren dasman hocam Sayin Yrd. Dog. Dr. Nimet YAPICI PEMAN ‘a igten

tesekkdrlerimi sunuyorum.

Ayrica tum bu surecte bana yardim ve dgésteesirgemeyen, sabir gosteren

nisanhm Esra AYDIN’a sevgilerimi sunarim.

Yener UNAL
KONYA-2011

Vi



ICINDEKILER

(@ Y74 = iv
AB ST RA CT Lttt e oo oo e bbbttt a e e e e ra e %
(0] NS @ AR Vi
| (03 1] =1 1= SRR Vi
SIMGELER VE KISALTMALAR .....ooouviieite ettt ete e ete e ete e eae e sne e iX
1. GIRIS VE KAYNAK ARA STIRMASI .....ooviiiiiieitieeieceece e emmae e, 1
R O | PR PP PRSP 1
1.2, KAYNAK AFBLIMMAST ..uuuuiiiieeeeeeeeeeeeeeeeeiieetea s s e e e e e e e e e e e e e eeeeennsnnnnnnnnneneas 3..
2. COK KRITERLT KARAR VERME ........cocooitiiiiieeeece et eeme e 6
2.1, KArar VEIMNE ...coeviiii et emmmmm ettt e e e e e e e e e e e eeemmmn e e e eennes 6
2.1. Cok Kriterli Karar VEIME ........oooi oo mmmm ettt 7
3. BULANIK MANTIK VE BULANIK KUMELER .......ccccoeei et 10
3.1, BUIANTK MANTIK ..ottt e e e eeeanenees 10
3.2. Bulanik Kiimeler Teorisi ve Uyelik FONKSiyonlar..............cccoveevveeveeieeenenne. 11
4. BULANIK COK KR ITERLT KARAR VERME ......ccooviiiiecieeteee e eemeeaeenns 18
4.1. Bulanik Analitik Hiyeragi SUIECI..........ccovveeuiuiiiiiiiiee e s eeeeeerisee e e e e e e eeaes 18
4.1.1. Van Laarhoven ve Pedrycz’ in yakial ..............cooovriiiiiiiiiiiiiiiiieeeeeeee 20
4.1.2. Buckley’ in yaKIBimI.........oooeeeeiiiiieie e 20
4.1.3. Chang’'in gegieme analizi yakIgimi .............ooiiiiiiiiiiiis 20
4.2 BUIANIK TOPSIS ..ottt e e 22
5. UYGULAMA ettt e e e e e e e e e e e e e e e e e st arreaeeaaaesaeenaanns 27

5.1. Bulanik Analitik Hiyeragi Stureci Yontemi ile Oyuncu Secimi...........c.... 28
5.1.1 Bulanik analitik hiyerarsureci yontemi ile kaleci segimi............cc....... 28
5.1.2. Bulanik analitik hiyerairsiireci yontemi ile defans oyuncusu sec¢imi...49.
5.1.3. Bulanik analitik hiyerairsiireci yontemi ile orta saha oyuncusu sec¢imvé...
5.1.4. Bulanik analitik hiyerairsiireci yontemi ile forvet oyuncularinin secim®s6.

5.2. Bulanik TOPSIS Yontemi ile Oyuncu SEeGIMI.........ccocuieiiiiiiiiiiiiieieeeeeeeeeeen 111
5.2.1. Bulanik TOPSIS yontemi ile kaleci SeGimi.............cuuvvviviiiiiiiiiiieeeeee, 111
5.2.2. Bulanik TOPSIS yontemi ile defans oyuncal@segimi........................ 120
5.2.3. Bulanik TOPSIS yontemi ile orta saha oyuacnln secimi .................... 126
5.2.4. Bulanik TOPSIS ydntemi ile forvet oyuncuiami Segimi............cccceeeee.... 132

B-SONUGCLAR . ...t e e e e e s e e e e eas 139

Vil



EKLER ...t 142
OZGECMIS ..o 146

viii



Simgeler

Kisaltmalar

AHP
BCKKV
CKKV
TOPSIS

SIMGELER VE KISALTMALAR

Bulanik kime
A bulanik kiimesinin kuvvetti-seviye kimesi
Bulanik pozitif ideal ¢ozum
Bulanik negatif ideal ¢6zim
Karar kriterleri
Bulanik pozitif ideal ¢c6ziime uzaklhk
Bulanik negatif ideal ¢c6ziime uzaklik
K; karar kriterinin goreli nemigarli g1)
Bir karar matrisindet; alternatifinink kriterine gére performans puani

Uyelik fonksiyonu

Analytical Hierarchy Process (Analitik HiyegaSireci)
Bulanik Cok Kriterli Karar Verme
Cok Kriterli Karar Verme

Technique for Order Performance by Sintyldaa Ideal Solution

(ideal Coziime Benzerlik icin Performans Siralama fgkn



1. GIRIS VE KAYNAK ARA STIRMASI

1.1. Giris

Bulanik ¢ok kriterli karar verme, karar vericilery@argilarini sézel olarak ifade
ettikleri ya da objektif yargilarda bulunamadiklaok kriterli karar problemlerinde
kullanilan bir yaklaimdir. Bu tez cadmasinda, bulanik ¢ok kriterli karar verme
yontemlerinden, Bulanik Analitik Hiyergr Sureci (BAHP) ve Bulanik TOPSIS
(Technique for Order Preference by Similarity tedtSolution), ele alinrgtir.

Cok kriterli karar verme yontemlerinden biri olae ilk olarak Thomas L. Saaty
tarafindan 1980 yilinda gslirilen Analitik Hiyerasi Streci (AHP), hem objektif hem
de subjektif dgerlendirme kriterlerini dikkate alabilen bir yéntdm AHP yonteminde
1 ile 9 arasinda ger verilen oOlcek kullaniimaktadir. Bu olgea kullanimi basit
olmasina rgmen bir takim tutarsizliklar icermektedir. Ayrickarar vericiler genel
olarak dlcekli karar vermeyi sabit glerli karar vermeye gore daha rahat bulmaktadir.
AHP yontemi, karar vericinin kararlari ile belirbgn aciklanmasi ve sayilara
dokulmesi konusunda yetersiz ka&ohdan, insani diilnmeseklini yansitmak amaciyla
BAHP yontemi geltirilmisti. BAHP yontemi, karar vericilerin subjektif
deserlendirmelerini  belirli matematiksel sinirlar ig@ne alarak, daha somut
alternatifler kimesi vermekte ve daha gercek¢ctcbaim sunmaktadir.

TOPSIS yontemi, Hwang ve Yoon tarafindan 1981ngd! gelstirilen cok
kriterli karar verme yontemlerinden birisidir. TORBSyonteminde, ideal ¢dzim igin
gerekli olan yakinlk bulunurken hem pozitif idgdiziime olan uzaklik, hem de negatif
ideal c6zime olan uzakhk birlikte gerlendirilir. Sonugta yapilacak olan tercih
siralamasi, uzakliklarin katastirilmasi sonucu elde edilir. Farkli nicel ve nikeiterleri
birlikte deserlendirmek ve bunlaringaliklarina dayali siralama yapmak istegidde,
cok kriterli bir bulanik karar verme yontemine y&¢ duyulur. Bu gibi durumlarda
sik¢a kullanilan yéntemlerden biri olan Bulanik T®I8 yontemi, hem nicel hem de
nitel kriterlerin puanlanmasini icerir. Bunun yamra ¢ok esnek bir yapiya sahip olan
bulanik TOPSIS yontemi, bulanik ortamda coklu ketelayali, az karar verici ve
alternatif gruplarin bulundiw problemler i¢cin ¢cok uygundur (Eleren ve ErsoyQ20

Bulanik cok kriterli karar verme, tedarik zincirirgblemleri, insan kayria
secimi problemleri, askeri personelsitie arac ve silah secimi problemleri gibi bir cok

alanda uygulanngtir.



“Bulanik Cok Kriterli Karar Verme Yontemleri ve BiTakim Oyunuigin
Oyuncu Sec¢imi UygulamasbBsglikh tez calsmasinin ikinci béliumtnde, karar verme ve
cok kriterli karar verme konulari genel hatlariydaiklanmgtir. Uclincti boélimde,
bulanik mantik ve bulanik kiimeler teorisi genelrakkaele alinmyg ve bulanik sayilar
Uzerinde yapilan aritmetik ve cebirsalemler incelenmitir. Calismanin dérdinci
boluminde, bulanik cok kriterli karar verme, bulkarHP ve bulanik TOPSIS
yontemleri detayl birsekilde ele alinmytir. Calsmanin son bolimia olan uygulama
boliminde, Bulanik AHP ve Bulanik TOPSIS yontemleriTurkiye A Milli Futbol
Takimi icin ideal kadronun ofturulmasi amaclanrgtir.

Tarkiye Milli Futbol Takimi, Turkiye Cumbhuriyeti'nuluslararasi turnuva ve
maclarda temsil eden futbol takimidir. Tarkiye MiFutbol Takimi, uluslararasi
anlamdaki en blyuk turnuva olan Dinya Kupas’’'na0l9®54 ve 2002 yillarinda
katilma hakki kazanmgtir. Fakat 1950 yilinda dizenlenen turnuvaya fiahssrunlar
yuzinden katilamartir.

Tark Milli Futbol Takimr'nin 2002 Dinya Kupasi’ndgenol Giing yonetiminde
aldigi Gctincilik ve Fatih Terim yonetiminde Euro 2008diele ettgi tGcunculuk
tarihindeki en buyudk barilaridir. Ayrica,Senol Gung yonetiminde genclgiriimis
kadrosuyla 2003 FIFA Konfederasyonlar Kupasr’nddeeéttgi Gclnculik dger bir
basarisidir. Diinya Kupasi'na 2 kez katilmasdmasi gostermgi olan Tiark Milli Futbol
Takimr’nda Ermenistan (2009) maci! itibariyle enldamilli formayi giyen oyuncu (119
mag) Rigtl Recgber iken, milli forma altinda en fazla gohratoyuncu (51 gol) Hakan
Sukuardar.

Tarkiye Milli Futbol Takimi 6zellikle 2008 yilindadiizenlenen Avrupa
Kupasi’'nda elde efti Uc¢unculikten sonra karisiz sonuclar almive 2010 Diinya
Kupasr’'na katilma hakki elde edemetini 2012 yilinda dizenlenecek olan Avrupa
Kupasi icin eleme magclarina devam eden A Milli Bltbakimi, oynadit 7 magin
3'Uni kazanip, 2'sinde nglup olurken 1’de beraberlik algtir. Ozellikle Azerbaycan
macini kaybetmesi Milli Takimdaki disiin en dnemli gostergesidir. 2008 yilindan
sonra, yslandiklar icin tecribeli oyuncularini kaybeden ka&droda genclgirmeye
giden milli takimimiz istikrari yakalayamagtir. Bu istikrarsizlik, oyuncu se¢iminde de
gorulmekte ve en dwu kadroya ulgmak icin ¢ok sayida oyuncu denenmektedir.
Teknik direktorler tarafindan belirlenen kadrolarcbk kisi tarafindan elgiriimekte ve
memnuniyetsizlik olsturmaktadir. Oyuncu seciminde hangi kriterlerin gdatinde

bulunduruldgu net dgildir ve kisiden kiiye dezsismektedir. Oyuncular uzmanskerce



degerlendirilirken, yapilan deerlendirmeler objektif olmagindan bir belirsizlik ortaya
ctkmaktadir. Capmanin uygulama boliminde, A Milli Futbol Takimi’mayuncu
secimindeki belirsizfii ortadan kaldirmak icin matematiksel bir yapigilmarak ¢c6zim
elde etmek amaclangtir. Bu amacla, defans, orta saha ve forvet oywarcile kaleci
secim probleminin ¢6zumu igin, bulanik ¢ok kritddirar verme yontemlerinden BAHP
ve Bulanik TOPSIS yontemleri uygulargtm. Oyuncu secimi probleminde kullanilan
kriterlerin  belirlenmesinde ve oyuncularin geeendiriimesinde, “Championship
Manager 2010” adh bir futbol menajerlik similasyooyunundan yararlanilgitir.
Oyundaki oyunculara yonelik @gerlendirmeler, oyuncularin gecggri yonelik
istatistikleri uzmanlarca hesaplanarakstlmuldugu icin daha tutarl bir dgerlendirme
olmustur. Oyunda yer alan 32 kriter g uzmanlarin onerileri dgrultusunda 20’ye
indirilmistir.  Kriterlerin ikili karsilastirmalari profesyonel futbol takimlarinin lisansli
antrendrleri  tarafindan yapilgtir. Her bir kritere gore oyuncularin ikili
kargilastirmalari yapilirken, oyundaki puanlarinin farkngb bulaniklatiriimistir.

1.2. Kaynak Arastirmasi

Bulanik AHP konusunda literatirde yer alan ilk gala, Van Laarhoven ve
Pedrycz (1983) tarafindan yapilan Uc¢gensel bulaaklarla ifade edilen bulanik
oranlarin kiyaslangi calsmadir. Buckley (1985)'in ¢calmasinda yamuksal bulanik
sayllar kullanilarak karlastirma oranlarinin bulanik dncelikleri belirlengtii. Stam ve
ark. (1996), son galirilen yapay zeka tekniklerinin AHP’deki kullaniarini
actklamsglardir (Citli, 2008).

Chang (1996) AHP’ nin ikili kanlastirma olcginde tUcgensel bulanik sayilari
kullanarak ikili kagilastirmalarin sentetik derece gileri icin derece analizi metodunu
kullanarak bulanik AHP icin yeni bir yaklien onermgtir. Cheng (1997), Uyelik
fonksiyonun derece d@erine dayali bulanik AHP yontemi ile donanmada &ulan
taktik flze sistemlerinin derlendirilmesi icin Gyelik fonksiyonun sinif gerine
dayanan bir yakkam gelstirmistir. Weck ve ark. (1997), farkh dretim déngusu
alternatiflerini klasik AHP yontemine bulanik mahti matematiksel temelini ekleyerek
degerlendiren bir yontem gaglirmislerdir.

Kahraman ve ark. (1998) cahalarinda girliklarini AHP’den alan ve bulanik
agirhkh degerlendirme yapan bir bulanik objektif ve subjektifntem kullanmglardir.
Deng (1999) kalitatif cok Ol¢utlt analiz problemierbasit ve dgrudan bir tarzla ele



alan bir bulanik yakkam sunmutur. Lee ve ark. (1999) AHP’nin temelindeki filarl
tekrar ele almylar, ve kagilastirma aralg kavramini ortaya atrglardir. Global
tutarlihgl elde etmek ve kanastirma sdrecinin bulanik gasini yerlgtirmek icin
stokastik optimizasyona dayali bir yontem gi@inislerdir. Cheng ve ark. (1999), silah
sistemlerinin analitik hiyerar sureci ile dgerlendiriimesi icin dilsel dasken
agirhiklarina dayananan bir yontem onegtardir. Zhu ve ark. (1999), bulanik AHP’nin
bazi mertebe analizi yontemlerini ve uygulamalaartismislardir (Citli, 2008).

Leung ve Cao (2000), bulanik AHP’deki alternatifiein bir tolerans sapmasi
varsayimi ile bulanik tutarhilik tanimi onegteirdir. Aslinda, kesin tolerans sapmasina
izin veren bulanik goreli 6nem oranlari, lokal drderin tyelik deserlerinde kisitlar
olarak tanimlanmglardir. Bulanik lokal ve global garliklar gengletme prensibi ile
belirlenerek alternatifler, global galiklara maksimum-minimum kime siralama
yonteminin uygulamasi ile siralanglardir. Chan ve ark. (2000), bulanik ortamdaki
somut ve somut olmayan faydalarl olgmek igin bikntdoji se¢me algoritmasi
sunmuylardir. Chan ve ark. (2000), esnek Uretim sisteimietasarimi icin simulasyon
ve ¢ok dl¢utlt karar verme tekniklerini kullanam butinlgik yaklasim getirmglerdir.

Kuo ve Chen (2002), yeni bir rgaza yerlgim icin bir karar destek sistemi
gelistirmislerdir. Yu (2002), grup karar verme bulanik AHP lgeamlerinin ¢6zumu igin
dogrusallgtirma tekngi ile bulanik siralama ifadesini bigéren bir calsma ortaya
koymustur. Wang ve Lin (2003), tesis yeri secimine yokddir bulanik cok ol¢atlu
grup karar verme yaldani konusunda caimiglardir. Kahraman ve ark. (2003), tesis
yeri secimi problemlerine biri bulanik AHP olmakeie dort farkli bulanik ¢ok 6lcutli
grup karar verme yakjani sunmylardir. Kulak ve Kahraman (2005), bulanik AHP
yontemi ile bulanik ¢ok olcutli aksiyomatik tasaryaklasimini kagilastirmislardir
(Citli, 2008).

Triataphyllou ve Lin (1996), her bir alternatif mgbir bulanik goéreli yakinga
sevk eden bulanik aritmetiklemlere dayali TOPSIS yonteminin bulanik kaklini
gelistirmislerdir. Chen (2000), herhangi iki bulanik say! amdaki kesin Oklid uzakgy
tanimlayarak TOPSIS yontemini bulanik grup karamve durumlarina geghetmistir.

Tsaur ve ark. (2002), bir bulanik ¢ok kriterli kargerme problemini merkezi
netlestirme (centroid defuzzification) yolu ile kesin babonigtirmisler ve bulanik
olmayan cok kriterli karar verme problemini TOPSishtemi kullanarak ¢coznsterdir.
Chu (2002) ve Chu ve Lin (2003), bir bulanik coktddti karar verme (CKKV)
problemini kesin bir probleme dogtirmisler ve TOPSIS yontemini kullanarak



cozmiglerdir. Ik 6nce, bulanik sayilarin aralik aritmgtii kullanarak bir girhkl
normalletiriimi s karar matrisi icindeki buttngalikli oranlarin Gyelik fonksiyonlarini
elde etmgler ve daha sonra siralama yontemini kullanarak inkedeserlere
cevirmislerdir. Chen ve Tzeng (2004), bir bulanik cok ktitkarar verme problemini,
bulanik integrali kullanarak bulanik olmayan cokitédi karar verme problemine
cevirmilerdir. Her bir alternatifin goreli yakirgini tanimlamak igin, uzalgi
kullanmak yerine grey anti derecesini kullanmglardir (Citli, 2008).



2. COK KRITERL I KARAR VERME

Bu bolimde, karar verme, c¢ok kriterli karar verng&KKV) problemi gamalari

ve kullanilan yontemler ele alingar.

2.1. Karar Verme

Karar verme, belirli bir problemi ¢6zmek ve istemlamaca ukmak icin bir
takim kriterler giginda, mevcut tim secenekler arasindan bir ya deadgm secme
islemidir. Karar verme sureci, yamimizin vazgecilmez bir parcasidir ve en basitinde
en karmaigina kadar karmiza ¢ikan her konuda karar verme sorunu ileilarlir.
Insan, hayati boyunca gerekigel gerekse toplumsal ihtiyaclarini kdayabilmek icin
¢esitli alternatifler arasindan secim yapmak zorundark Yapilmasi gereken bu se¢cme
isine, genel olarak “karar verme” denir (Oz, 2007).

Karar problemleri, ¢ggu zaman karmgak ve ¢6zUmu zor olan problemlerdir. Cok
sayida secegen ve deerlendirme kriterinin bulunmasi, her secgine karar vericiye
saladigl faydalarin farkli olmasi, karar verme igin gerdklgilerin ¢cogu zaman kesin
ve tam olarak bilinememesi, bu nedenle yakhrar verme riskinin bulunmasi, karar
verme glemini karmaiklastirmaktadir. Bunun yani sira, karar vericinin p$oit
durumu, gecmnsi tecriibesi, ekonomik, sosyal, siyasi ve cevreddbfeer karar verme
ortamlarini surekli d&stirerek dinamik bir yap1 kazandirmaktadir.

Genel olarak bir karar verme problemi;

» Karar verici(ler)

» Karar ortami (kisitlar)

* Amaglar (kriterler, hedefler)
» Secenekler

bilesenlerinden olgur. Bir karar verme sireci;

* Problemin belirlenmesi ve tanimlanmasi

* Seceneklerin belirlenmesi



* Eniyi secengin belirlenmesi

asamalarindan okur. Bu gamalar yerine getirildikten sonra sirecin sganaasinda
verilen kararin dgerlendiriimesi yapilir. Secilen secgye istenen sonuclari getirip
getirmedgine bakilir (Guiner, 2005).

Karar verme bir sirectir ve bu sureg icinde mevdat alternatifler, faaliyetler,
olasiliklar ve stratejiler icerisinden amac(larga uygun olan bir veya birkaci secilir.
Karar vermede temel unsursKler) oldugundan, problem yalnizca deterministik
olmaktan cok daha otedir. Bir karar; karar veri@ya karar vericilerin genetik,
psikolojik, fizyolojik, sosyolojik, ekonomik, kilti@l vs. Ozellikleri ile yakindan
ilgilidir. Karar, karar vericinin o andaki psikol&jdurumuna, kiisel istek ve stattistine,
cevrenin etkilerine, eldeki olanaklara, 6zellikleevout teknik bilgiye ve sietme
kararlari s6z konusu ol@gunda ekonomik duruma, teknolojiye ve bununu giltk pek
etkene bahdir (Oz, 2007).

2.1. Cok Kriterli Karar Verme

Cok kriterli karar verme, karar vericinin sonlu weysayilamayan sayida
secenekten okan bir kime icerisinden en az iki kriter kullanargptgl secim
islemidir. Diger bir ifadeyle, iki veya daha fazla kritere dayhir deserlendirme
yaparak secim yapilmasi olarak tanimlanabilir.

Bir ¢cok kriterli karar verme probleminin alabilmesi icin, birden fazla ¢gén
kriter ve karara yonelik en az iki alternatif metv@imasi gerekir. Bazi problemlerde
birden fazla kriter olabilir, fakat alternatiflenddirisi buttin kriterlere gére en iyi ¢bziim
olabilir. Bu durumda ortada c¢ok kriterli karar vexnproblemi s6z konusu giélir.
Kriterlerden birinde meydana gelen artligerlerinde azalma meydana getiriyorsa bu
kriterler celgiyor demektir. Butun kriterlerde en iyi olan tek lailternatif yoksa birden
fazla alternatif ¢c6zum var demektir (Kaplan, 2007).

CKKYV yontemleri, karar vermeye yardimci olacak taikim araclarin gerekli
gorulmesiyle 1960’ yillarda gsafliriimeye bglanmstir. CKKV ydntemlerini
kullanmadaki amac, alternatiflerin ve kriter sayran fazla oldgu durumlarda karar
verme mekanizmasini kontrol altinda tutabilmek aeak sonucunu mimkin olgu
kadar kolay ve cabuk elde etmektir. Gunimuizde, okircCKKV yontemi

gelistiriimesine rgmen, karar vericiler karar vermesamasinda bu yontemlerden



hangisini kullanacani belirlemekte zorlanabilmektedir. Duruma uyguanoyontem,
en iyi karar verme yontemi olmayabilir. Bu nedenlarar verici hangi yontemi
uygulayacgina karar verirken,

» Karar probleminin olgturulmasi,

» Onceliklerin siralanmasi,

» Alternatif dezerlendirmelerinin toplanmasi,

« Onerilerin yapiimasi
adimlarini izlemelidir (Karak@glu, 2008).

CKKYV surecinde sik¢a kullanilan kavramlar kisaaaekilde aciklanabilir:
Alternatifler: Bir problemdeki tercih secenekleridir. Ele alinarolgemlerde yerine
gore birkag, yerine gbre cok daha fazla alternal@bilir. Bu alternatifler elenerek
amaca en uygun olani secilir.

Kriter ve 0Oznitelik: Kriter ve 0Oznitelik kavramlari bazi farklar icersk literatirde

siklikla birbirlerine yerine kullaniimaktadir. Ozelikler kriterlerin temel alt gruplaridir.
Kriterler, alternatiflerin temel 6zellikleri, kagteri veya verimlilik parametreleri olarak
tanimlanir ve karar vericinin ger yargilarina bgi olarak élgtiimlenir.

Amaclar: Karar vericilerin istekleri dgrultusunda kriterlerin yonlendirilrgi sekli
olarak tanimlanabilir.

Hedefler: Amaclarin daha da somugkrak belirli dgerlere donmdis seklidir.

Karar _Matrisi: CKKV problemlerinde genellikle dgsik alternatifler, olaylar ve

bunlarin sonuglari bir matris bigiminde gosteri@KKV, ¢oklu ve genellikle birbiri ile
celisen kriterler olmasi durumunda alternatifler araamdecim yapmayi icerir ve karar

problemi matrisi:

K, Ky o K,
AI all all aln
A, |8y ly o Gy
D= ' ; - i
Am _aml am?, e anm a
biciminde ifade edilir.
Burada A;, i=1,2,.,m olasi alternatifleri, K;, j=1,2,..,n alternatiflerin

degerlendiriimesinde kullanilan kriterleri ve; ‘'ler A; alternatifinin K, kriteri altinda

degserlendirme sonuclarini gosterir. Karar matrisindeRtirlar, birbirleri ile rekabet



icerisinde olan alternatifleri, situnlar ise alttifierin dezerlendirilecei kriterleri ifade
etmektedir (Karakgglu, 2008).
Bir CKKV probleminin ¢6zimuinde izlenecekaanalar,

1. Alternatiflerin tanimlanmasi,

2. Kriterlerin belirlenmesi,

3. Kriterlerin kiyaslanmasi ve alternatiflerin letitere gére degerlendirilmesi,
4. Uygun bir CKKV yonteminin kullaniimasi,

5. Optimal ¢6zimin bulunmasi,

6. Nihai ¢6zim uygun dgdse yeni bilgilerin toplanmasi ve adimlarin tekrar

gerceklgtiriimesi,
olarak verilir (Oz, 2007).

Literatirde, CKKV problemlerinin ¢cozimu icin kulldan farkll yontemler olup,
bu yontemlerin hic birisi gierlerine gbre tam dstinlik @ayamamaktadir. Bu
yontemlerin en énemli avantaji nicel ve nitel kiliéei bir arada dgerlendirmeye imkan

sglamalaridir.

Uygulamada siklikla kullanilan CKKV yontemleri,
- Agirlikli Toplam Yontemi (ATY)

- Agirlikli Carpim Yoéntemi (ACY)

- Analitik Hiyerari Sureci (AHP)

- TOPSIS

- PROMETHEE

- ELECTRE

biciminde siralanabilir.
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3. BULANIK MANTIK VE BULANIK KUMELER

Bu bolimde, bulanik mantik, bulanik kimeler ve ikydbnksiyonlari ele

alinmstir.

3.1. Bulanik Mantik

Insan, duyu organlari ile elde egitikisith bilgileri, dosumundan itibaren
cevresinin etkisiyle okturdusu baks ve anlay tarziyla yorumlar ve didiinyaya belli
deger ve anlamlar yikler. Sonug¢ olarak; aslinda gerdékyanin dunda, kendi
bilincinde olyturdusu sanal, kategorik, sinirlari kesin bir gerceklibdelinde 6mrina
surdurdr. Deneyimi ve birikimi arttikgca bilincindelou kategoriler arasinda kesin
sinirlar daha da yumar ve bulaniklgir. Bilim adamlarinin mutlak tutarli ve sinirlari
kesin bilimsel yontem ve yallam kavrami, zamanla matematik ve mantikta meydana
gelen krizler kagyisinda ciddi yaralar algtir. Gundelik ve basit ihtiyaclarimiz igin
Aristoteles yaklaami Uzerindesekillenmis bir mantik ve bundan tiretilen bilimsel ifade
tarzlari yeterli olabilir. Ama dinamik, surekli gigen ve cevresi ile giveriste bulunan,
denge haline uzak sistemlerde Aristoteles ngante buna dayali klasik bilimsel
kavramlar kendini bir kriz ve c¢aki icerisinde bulmaktadir. Bulanik mantik, bati
dinyasinda serpilip geén ve zamanla tim diince boyutunu lgatan Aristoteles
mantgina kagl bir genellgtirme ve geltirme imkani sunmgiur (Baykal ve Beyan,
2004).

Bulanik mantgin temel fikri, bir Gnermenin diwulugunun kesin yangive kesin
dogru arasindaki sonsuz sayidagdduk dezerlerini iceren bir kimedeki gerler ya da
sayisal olarak [0,1] gercel sayl agajla iliskilendiren bir fonksiyon olarak kabul
edilmesidir.

Bulanik mantik yaklgmi ilk defa Amerika Birlgik Devletleri’'nde dizenlenen
bir konferansta 1956 yilinda duyurulgtur. Ancak bu konudaki ilk ciddi adim 1965
yilinda Lotfi A. Zadeh tarafindan yayinlanan “BulariKimeler” adli makalede ortaya
konmuwtur. Zadeh (1965)'in calmasinda insan dincesinin buyidk gaunlugunun
bulanik oldgu, kesin olmady belirtiimistir. Bu nedenle, O ve 1 ile temsil edilen
Boolean manginin bu dgince slemini yeterli bir sekilde ifade edemegji
gOsterilmitir. insan mangy, acik, kapall, sicak, gok, O ve 1 gibi dgiskenlerden

olusan kesin ifadelerin yani sira, az acgik, az kasaiin, ilik gibi ara dgerleri de goz
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onune almaktadir. Bulanik mantik klasik mgntiaksine iki seviyeli d&l, cok seviyel
islemleri kullanmaktadir. Ayrica Zadeh insanlarin em alaninda, mevcut
makinelerden daha iyi ol@gunu ve kesin olmayan dilsel bilgilere ghaolarak etkili
kararlar alabildiklerini savunmgtur. Klasik denetim uygulamalarinda kdasilan
zorluklar nedeniyle, bulanik mantik denetimi alegrhydntem olarak ¢ok hizli gghnis
ve modern denetim alaninda geaygulama alani bulngtur.
Bulanik manigin genel 6zellikleri Zadeh tarafindan,
= Bulanik mantikta, kesin d@erlere dayanan giinme yerine, yakkak distinme
kullantlir,
= Bulanik mantikta hegey [0,1] aralginda belirli bir derece ile gosterilir,
» Bulanik mantikta bilgi buyuk, kictk, cok, az gililisél ifadelerseklindedir,
= Bulanik ¢ikarimglemi dilsel ifadeler arasinda tanimlanana kural&yapilir.
= Her mantiksal sistem bulanik olarak ifade edilepili
= Bulanik mantik matematiksel modeli ¢cok zor eldelexdisistemler icin ¢ok
uygundur,
= Bulanik mantik tam olarak bilinmeyen veya eksikgiizlen bilgilere gore slem
yapma yetengne sahiptir
olarak ifade edilmtir (Elmas, 2003).

3.2. Bulanik Kiimeler Teorisi ve Uyelik Fonksiyonlar

Geleneksel kiime teorisinde, kesin sinirli kiime &awrkullanilir ve bu kavram
bir nesnenin o kiimenin elemani olmasi ya da olmaugibsiki secenekli bir manga
dayanmaktadir.

Bulanik kiime kavrami, 1960’larin ortasinda Zadehklasik sistem kuraminin
matematiksel yontemlerinin gercek dunyadaki Ozkliknsanlar iceren kismen
karmalk sistemlerle grasirken yetersiz kalmasindan, gmut kalmaygindan dgmustur.
Zadeh (1965), niteliklerin ikili Uyelik fonksiyonlgy ifade edildgi klasik kimeler
yerine, dereceli Uyelik fonksiyonuyla ifade edfdibulanik kiimeler tanimlanmasini
onermitir. Cok degerli kiime kurami, belirsizéin bir ¢esit formullestiriimesidir. Fakat
islemleri, klasik kiime kuramina gore farkhliklar ¢gsr. Kimedeki her bir birey,
klasik cift dezerli kiime kuramlarinda olgw gibi “Oye” ya da “Uye d@l” yerine “bir
dereceye kadar uye” olarak gorilur. Bulanik kiimerdeani, duyarlilgin arttiriimasi

acisindan, klasik kimelere gore daha uygun olan penarag olarak gorulebilir.
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Bulanik kiime dgisik tUyelik derecesinde g&leri olan bir topluluktur ve klasik kiime
teorisindeki siyah-beyaz ikili Uyelik kavramini ks tyelik kavramina geneleérir.
Burada “0” dgeri Uye olmamayi, “1” dgeri tam Uye olmayi belirtirken, (0, 1) arasi
degerler de kismi Uyelik kavramina kagelir (Baykal veBeyan, 2004).

U, elemanlarn “x” ile gosterilen bir evrensel kimmkarak tanimlansin. U’ nun

klasik bir alt kiimesi olan A’nin Gyddi olan 1, (x) karakteristik tyelik fonksiyonu,

1 X1 Aise

' . (3.1)
0, dier durumlard:

Ha (X) ={

olarak gosterilmektedir.
Eger kime dgeri [0,1] aralginda olursa, A kimesi “Bulanik Kime” olarak

adlandirilir. p, (x), X’ in A kiimesi igindeki tyelik derecesidift, (x)’ in 1’e yakin

degerleri icin X'in A kimesine olan Uyl artar. A bulanik kiimesi, duzenli ikililer

kiimesi ile karakterize edilir ve
A={ (X, (X)) [xDOX} (3.2)

biciminde gosterilir.
Zadeh (1972), #tlik (3.1) vyerine X sonlu bir kime olgwnda

XX X5 X, ), A bulanik kiimesini

A=A Xy Fent (%) 1% = D1 (%) % (3.3)

biciminde gosternstir (Oz, 2007).

Ucgensel bir bulanik sayA' nin tiyelik fonksiyonu,

0, Xx<a
X—a
Fa, = < I
b 00 =9 " (3.4)
_— b x
c-b
0, X>C

olarak tanimlanir v8ekil 3.1'deki gibi gosterilir.



13

Ucgensel bulanik sayilar, (a, b,seklinde tic parametre ile gosterilirler. Burada
a, en kucuk olasi g@eri; b, en olasi dgeri; c ise en bluyuk olasi geri gostermektedir
(Oz, 2007).

»

pa(x) 4

o=(x—a)/b-a)

0.0

(b-a)ot+a (b-c)ou+c

Sekil 3.1. Uggensel bulanik sayilarin gosterimi

Yamuksal bulanik sayB’ nin tiyelik fonksiyonu,

0, X< a
X—-a
_, & X
b-a
My (X) =41, k x (3.5)
d—x
R < X
d-c
0, X>d

olarak tanimlanir v8ekil 3.2'deki gibi gosterilir.

A (X))

a b C d

Sekil 3.2. Yamuksal bulanik sayilarin gésterimi
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Yamuksal bulanik say1 dort parametre ile tanimlaawe d bulanik kiime
destginin alt ve ust sinir deerlerini, b ve ¢ tam uyelikli sayilar kimesinin slarini

gostermektedir.
3.3. Bulanik Kiimeler ilelgili Tanimlar

Bu kesimde bulanik kiimelerle ilgili bazi temel tatara yer verilmgtir.
Bulanik Kiimenin Destgi: X evrensel kiimesindeki biA bulanik kiimesinin desig

A’ da sifir olmayan (yelik derecelerine sahip x ki bitiin elemanlarini iceren

keskin kiimedir ve
SuppA:{ X0 X‘ My (x)> 0} (3.6)

olarak tanimlanir.

Bulanik Kimenin Yukseklgi: Bulanik kimede herhangi bir eleman tarafindan elde
edilen en yiksek uyelik derecesidir. Bir bulanikmanin normallgtirilebilmesi igin
mimkun olan en yuksek Uyelik derecesine, kimeniazbir elemanina sahip olmasi

gerekmektedir ve
h(A) = supyz; (x) (3.7)
XX

olarak tanimlanir.

Bulanik Kiimenin a -Kesimi: Bir A bulanik kiimesinina -kesimi (A,) elemanlar X

kimesine ait vea Uyelik derecesinden buylk veyasitelyelik derecesine sahip olan

elemanlaridir ve

A, ={xOX|p;(x) 2a}, 0=a<1 (3.8)

olarak tanimlanir.

Duzey kiimesiTum uyelik derecelerinin kiimesine bir kimenin dilkémesi,
A, ={a] g,(x) =0, Ox OX} (3.9)

olarak tanimlanir.
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Skaler Kardinalite: A bulanik kiimesinde X evrensel kiimesinin elemaniariiyelik

derecelerinin toplamidir ve

A= Ha(x) (3.10)

xOX
olarak tanimlanir.

Alt Kiime: Eger A bulanik kiimesinde X evrensel kiimesinin biitiin eldaramn tyelik

dereceleri, bgka bir kimenin elemanlarinin tyelik derecelerinééigiik veya gt ise;

A, B kiimesinin alt kiimesidir ve
Ha(X) S (X)=A OB, Ox0OX (3.11)
olarak tanimlanir (Gulta 2007).

3.4. Bulanik Kiimelslemleri

Uyelik fonksiyonu, bulanik kiimelerin énemli bir jgasidir. Bulanik kiimelerde

islemler Gyelik fonksiyonlari yardimiyla tanimlangtr. A ve B iki bulanik kiime
olmak Uzere, Zadeh (1965) tarafindan tanimlanansslslemler gagida verilmitir.

Keskme: A ve B bulanik kimelerinin kesimi A nB ile gosterilir ve Uyelik

fonksiyonu,
Ma,s (%) =1, (%) Opg () = mindpy (x),1 (0}, X0 X (3.12)
esitli gi ile tanimlanur.

Birlesme: A ve B bulanik kimelerinin birlgmi A OB ile gosterilir ve Utyelik

fonksiyonu,

Mace () = Ky () Okt () = max{, (g (x} , X0 X (3.13)
esitli gi ile tanimlanur.

Tumleme: A bulanik kiimesinin timleyerA°® ile gosterilir ve tiyelik fonksiyonu,

e () =141 () (3.14)

esitli gi ile tanimlanur.
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Kapsama: A ve B bulanik kiimelerindéd 0 B ise, tyelik fonksiyonu,

THEVEITHES) (3.15)
esitli gi ile ifade edilir.
Esitlik: A ve B bulanik kiimeleri gt ise A =B biciminde gosterilir ve tyelik

fonksiyonu,

5 () = 5 (X) (3.16)
esitli gi ile ifade edilir.

Cebirsel Carpim:A ve B bulanik kiimelerinin cebirsel carpinii. 8 'nin tyelik
fonksiyonu,

Ma o () = Ky (045 (), X0 X (3.17)
esitli gi ile ifade edilir.

Cebirsel Toplam:A ve B bulanik kiimelerinin cebirsel toplani + B 'nin tyelik
fonksiyonu,

Mi.s (X) =H; (X)-+ Ug(x) —Hi (X)-UB (X)1 xtX (3-18)
esitli gi ile ifade edilir.

Fark: A ve B bulanik kiimelerinin farkA - B =A n B ®’nin tyelik fonksiyonu,

Mg (%) = min{p; (), (O} = min{p, (x),2-pg (), X3 X (3.19)
esitli gi ile ifade edilir.

Sinirh Toplam: A ve B bulanik kiimelerinin sinirli toplamA O B 'nin tyelik

fonksiyonu,

Maos () = min{1, (g ()+p, ()}, X0 X (3.20)
esitli gi ile ifade edilir.

Sinirh Fark: A ve B bulanik kiimelerinin sinirl farkf © B 'nin tiyelik fonksiyonu,

Maes () =max{ 0, (1; (x)-pz ()} , X3 X (3.21)

esitli gi ile ifade edilir (Yapici, 2000).
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3.5 Bulanik Kiimelerde Aritmetik Islemler

Bu kesimde lc¢gensel ve yamuksal bulanik sayilaririge yapilan aritmetik
islemler verilmitir.
Ucgensel bulanik sayilar icin aritmetiksiemler:
A=(a,b,c)veB=(a,,b,,c )iki uggensel bulanik say! olmak tzere,
i) Toplama glemi: A(+)B =(a,+a,,b+ b, ,G+ ¢
i) Cikarma slemi: A(-)B =(a,—c,,b—b,,g- &
iif) Carpma slemi: A(*)B =(a,. a,,b.b,,¢.¢
iv) Bolme ilemi: A()B = (&, 2 Gy
c, b, a
Ucgensel bulanik sayilarda aritmetjleimlerin 6zellikleri:
i) Iki Gcgensel bulanik sayinin toplanmasi ve cikasinia yine bir tiggensel bulanik
say! elde edilir.
i) Carpma, tersini alma ve bolmelamleri sonucu ucgensel bulanik sayl elde
edilemeyebilir.
iii) Maksimum ve minimum glemleri sonucu da bir bulanik tc¢gensel sayl olmak
zorunda dgildir (Citli, 2006).
Yamuksal bulanik sayilar i¢in aritmetikslemler:
A=(a,b,c,d)veB=(a,,b,c ,d ;iki yamuksal bulanik sayi olmak tzere,
i) Toplama glemi: A(+)B =(a,+a,,b+ b,,¢G+ ¢ ,d+ d
ii) Cikarma glemi: A(-)B =(a,-d,,b—c,,g- b ,d- 8
iif) Carpma glemi: A(*)B =(a,. a,,b.b,,¢.¢ ,d d
iv) Bolme klemi: A(+)B :(&i,cﬁ%%)
2 G 0,
Yamuksal bulanik sayilarda aritmetitamlerin ozellikleri:
i) ki yamuksal bulanik sayinin toplanmasi ve ¢ikargmk yine bir ticgensel bulanik
sayl elde edilir.
i) Carpma, tersini alma ve bélmgamleri sonucu yamuksal bulanik sayl vermek
zorunda dgildir.
lii) Maksimum ve minimumglemleri sonucu da bir bulanik yamuksal say! olmak
zorunda dgildir (Citli, 2006).
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4. BULANIK COK KR ITERL I KARAR VERME

Bulanik kiime teorisinin kullanimina en uygun alatéan biri karar analizidir.
Genellikle ¢cok kriterli karar problemleri icerdikiekarmaik, dezerleri sdzel olabilen
ancak cok iyi tanimlanamayan kriterler nedeniyldablk kime teorisi kullanilarak
modellenmeye ¢ok uygundur. Son yillarda bulanik &i@mn cok kriterli karar verme
surecine dahil edilmesiyle, CKKV’nin alani geletiimis ve Bulanik Cok Kriterli Karar
Verme (BCKKYV) ortaya ¢ikngtir.

Klasik CKKV ydntemlerinde, kriterlerin @rliklarinin ve 6nem derecelerinin
kesin olarak bilindii varsaylimaktadir. Fakat kesin veriler gercektersikagsilan
problemleri modellemede yetersiz kalmaktadir. BIKADKKV yontemleri ise kriterleri
ve alternatifleri dgerlendirmede sdzel @gkenleri kullanma olana sunmanin yaninda,
kesin olmayan verileri saygararak etkin sonuclar vermektedir (Aydin, 2009).

Bir karar verme surecinde temel problem, birbie i¢elsen kriterlere gore
degerlendirilen secenekler kiimesinden en iyi segebelirlemektir. Bu amaca yonelik
olarak gelstirilen karar verme yontemlerinin buyuk bir bélunsadece nicel kriterleri
kapsamaktadir. Oysa gercek hayatta karar vermecisireel ya da nitel kriterlerden
onemli dlcude etkilenmektedir. Klasik CKKV yontemitae karar verme, alternatiflerin
belirli bir kritere iliskin degerlendirilmesi onlarin bu kriterlere gkin sahip oldgu gercek
sayllarla veya belirli bir olasilik gerine gore yapilir. Nicel olarak tanimlanan bu tur
kriterlerden farkli olarak sadece s6zel ifade dulién veya belirsizlik iceren, yani kesin
olarak tanimlanamayan nitel kriterlerin s6z konotilugu problemler de mevcuttur. Bu
durumda alternatiflerin bu tdr kriterlere skin aldigi degerler, subjektif olarak
degerlendirilir. Bunun icin nitel kriterlerin 6nce barik kiimelerle temsil edilmesi ve
sonra alternatiflerin bu kimelere Uyelikga@elerinin belirlenmesi ile belirsizlik ortaminda

karar vermeye imkan gkar (Karakgoglu, 2008).

4.1. Bulanik Analitik Hiyerar si Sureci

Analitik Hiyerari Sureci (AHP) yontemi, uzmanlarin bilgilerini ebdsa da,
insani dgunme tarzini yansitamamaktadir. Ayrica, ikili skstirma sirecinde,
belirsizlik ve kararsizlik durumlarini ele almadatsrsiz olmasindan dolayl da
elestirilmektedir. Bu nedenlerden dolayr 6nerilen, Bula Analitik Hiyerasi sureci

(BAHP)'nde kesin dgerlerin kullanildgi AHP’den farkli olarak, kiyaslama oranlari bir
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deger aralginda verilmektedir. Boylece karar verme surecindbg&lirsizligin daha
kolay Ustesinden gelinebilmektedir (Karaagu, 2008).

Literatliirde, cgtli arastirmacilar tarafindan onerilen bircok BAHP yontemi
bulunmaktadir. Bu yontemler, bulanik kiime teoriavdamlarini kullanarak alternatif
secimi ve gerekce problemlerine sistematik ygktdardir. Karar vericiler genellikle
aralik dgerlendirmeleri sabit dgerlendirmelerden daha guvenli bulmaktadirlar. Bunun
nedeni, kagilastirma yonteminin bulanik d@si gergi karar vericilerin tercihleri
hakkinda kesin olmamalaridir (Citli, 2006).

BAHP'de, teorik yapilari onemli farkhliklar icerergssitli yaklasimlar
bulunmaktadir. Bu yakfamlarin temel 6zellikleri ile avantaj-dezavantajl&tizelge

4.1’de verilmitir.

Cizelge 4.1:Bulanik AHP yaklaimlarinin kiyaslanmasi

YONTEMIN TEMEL

i OZELLIKLERI

AVANTAJLARI DEFAVANTAJLARI

I. Saaty'nin AHP yint2mi,

gensel bulanik éag.‘ttaria 1. Lineer denklemlerin her

taman ¢hzimil yokiur.

. i dozrudan uy gulanir, Karsihk malrisie birden TR e i
::ln‘k!am‘fmnn 2, Bulamk asirliklan ve gok karar vericinin E:QU&‘LJJ'}"-_”JF F:::I?ILT o
o e performans puanianm elde fikirleri PR

{1983) : B : : ; gerektirme kiedir,
eimel_c igin Lootsma' min modellensbilmekiedir. ':'; Sadlece Henerieel bolaik
ﬁfﬂﬂgﬁu‘;mﬁhﬂk Bk say ilar ullamlabilmektedir.
I. Saaty'nin AHP ybnlemi,
yamuk bulamik saydarla |- Butanik uyaramas
dozrudan uygulanir, kolavdir, Cok Tiiila Tekiriami
Buckley (1985) | 2. Bulamk assrhiklan ve 2. Karzlik Kivasiama r;er‘ktir.rrk:kt-?j!;r
performans puanlarm elde matrisi igin tek bir goztim | 55 '

etmek icin geometrik oralama | garanti eder,
yintemi kullanilir.

I. Laarlwwen ve Padryce
yvontaminin seliztirilmizidir. Birden gok karar vericinin
2. Yemrel snceliklenn normalize | fikirer

edilmesi icin daha saslam bir | modellenebilmekiedir.
yaklazim sumulur.

Boender ve
digerleri ( 1989}

Cok fazla hesaplama
perekiirme Kiedir,

|. Hesaplama pereksinimi
dizer ytntemlere pline

I. Senteiik derece degerleri. azdir. Sadece Ggpensel bolamk
Chang (1996) 2. Basit sevive siralamas:. 2. Klasik AHP say 1lar
1. Birle;ik toplam siralama yoneminin adimian takip | kullanikabilmeaktedir.
edilir, ek bir izlem
serektirmez.
I. Bulamk standarilar gelisrnir.
2. Performans puankan dyvelik Entropi olasiltk dagilim
Cheng (1996) fonksiyonlan ile psterilir. Hesaplama  gereksinimi | bilindizi zaman kullanilr.
. 3. Birlesik azmliklian gok dezildir. Yiintem olasilik / ofabilirlik
hesaplamak igin entropi tlgtilerine dayanmaktadir.

Kullanhr.




20

4.1.1. Van Laarhoven ve Pedrycz’ in yaklgmi

Laarhoven ve Pedrycz (1983) tarafindan, Saaty'dmerdgi klasik AHP
yonteminin uzantisi olan bir yontem gélilmistir. Bu modelde, Uc¢gensel bulanik
sayllarla ifade edilen bulanik oranlar kiyaslanradkt Hesaplama adimlari AHP
yontemi ile aynidir. Bulanikgrliklar ve bulanik performans gerleri, Lootsma'nin en

kicuk kareler yontemi kullanilarak elde edilmektg#iahraman ve ark., 2004).
4.1.2. Buckley’ in yaklasimi

Buckley (1985), yamuksal bulanik sayilari kullatar yeni bir model
gelistirmistir. Yeni modelde, Saaty’'nin onegi klasik AHP yonteminin bgka bir

uzantisi olanga; bulanik kiyaslama oranlarini kullargtr. Ayrica Laarhoven ve

Pedrycz’ nin yontemindeki sorunlara dikkat cektimni(Kahraman ve ark., 2004).
4.1.3. Chang’in gengleme analizi yaklagimi

Onerilen BAHP yontemlerinden biri de Chang (1996)genileme analizi
yaklasimidir. Chang (1996), ticgensel bulanik sayilariaaan bir yaklggm énermtir.
“Genigleme analizi” yontemi olarak adlandirilan yontehilj karsilastirmalarin sentetik
derece dgerleri icin kullaniimstir. Bu yontemin avantaji, uygulanabilginin diger

BAHP yontemlerine gore daha kolay olmasidir (CRO06).
X ={x,X,,..x,} bir amag¢ kumesi v&J ={u,, u;,..,4y} bir hedef kiimesi olmak
uzere, Chang’ in (1992:1996) ggleme analiz yontemine gore her bir amag alinigyve

derece analizi sirasiyla yerine getirilir. Her ®dmag icin,

M. M2,..Mp =1,2,.., (4.1)

m tane derece analiz gkxi elde edilir. Burada bUtUIh/IgJi (=1,2,..,m) ler Uc¢gensel

bulanik sayilardir.
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Chang’ in gensleme analizi algoritmasi:

Adim I i.amaca gore bulanik sentetik derecgedle

S =Z M, D{ii ML} (4.2)

i=1 j2

m .
olarak tanlmlanlrz M, ' yi elde etmek igin.
j=1

ZMQ Z(ZIJ” Zmi' ZUJ} (4.3)
=L = = =
olacaksekilde 6zel bir matris icin m tane analizgeéeerinin bulanik toplamaslemi

-1
gerceklatirilir ve {ZZMQ} 'yi elde etmek igin, M} (7=1,2,..,m) degerlerinin

EE

bulanik toplami yapilarak,

(4.4)

i=L j=1

olacaksekilde, (Zli, >m, > qj vektorinin tersi hesaplanir.
i=1 i=1 =

Adim 2: M, =(l,m,u,)2M,=(I,m,u,)’ in olasilik derecesi yanM,'nin M,'e
tercih edilme orani,

V(M,2M,) :sygxp[minmw (%), G, ()] (4.5)

olarak tanimlanir ve
V(M,2M,)=hgt(M,nM ) =p,,(d)

1 Jrm, ise
0 3 ,u  ise

- -y, diser durumlard: (4.6)
(mz - uz)_ (ml_ I1)

biciminde ifade edilir. Burada dy,, vep,, arasinda en yiksek kgisn noktasi D’ nin

ordinatidir.
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V(M2 M)

/ :

A " hd uy M ¥

Sekil 4.1. Myve M, nin keskimi

Adim 3: k tanekonveks bulanik sayidan daha buyik bir konveks rbkilaayi icin
olasilik derecesiM, (i=1,2,...,K)

V(M2M,M,.,M,)=V (M =M Ve (M =M Ve.ve(M=M,)]

4.7
= minv 8 N ,i=12,..,k *.7)
olarak tanimlanir.
d'(A)=minV(S = S) olmak tizerek =1,2,...nigin ; k #i agirlik vektori
W =(d'(A,),d(A,),..d(A)) (4.8)

ile verilir.

Adim 4:Normallestirme islemiyle elde edilen normalérilmis agirhk vektorleri,

wW=(d(A,),d(A,),..d(A)) (4.9)
dir. Burada W bulanik olmayan bir sayidir (Kahramarark., 2004).

4.2 Bulanik TOPSIS

Insan yargilari genelde belirsizdir ve sayisaedlierle ifade etmek muimkin
olmayabilir. Daha gercekci bir yaklan, sayisal dgerler yerine dilsel deerlerin
kullaniimasi ile olabilir. Dger bir ifadeyle, problemdeki karar kriterlerinin &m
duzeyleri dilsel dgiskenlerle ifade edilebilir. BCKKV yéntemlerinden balan Bulanik
TOPSIS yontemi, hem nitel hem de nicel karar Ketanin kriter degerleriyle ilgilenen

esnek bir yapiya sahip yontemdir.
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Bulanik TOPSIS yontemi, bulanik ortamlarda grupakawvermeye yardimci
olan bir yontemdir. Yontemin uygulanabilmesi iciar&r vericilere, karar kriterlerine ve
alternatiflere ihtiya¢ duyulur. Karar vericiler, fea kriterleri ve alternatiflerle ilgili
distncelerini sdzel olarak ifade eder. Bulanik TOP$thteminin temelinde, karar
vericilerin alternatifleri dgerlendirirken kullandiklari  karar kriterlerinin  fdr
agirhklara sahip olabilmesi yer alir. Bulanik TOPSMntemi yardimiyla karar
vericilerin karar kriterleri ve alternatifler hakidaki dgerlendirmeleri G¢gensel veya
yamuksal bulanik sayilara ddgirdlerek, her bir alternatifin yakinlik katsayisi
hesaplanir. Hesaplanan yakinlk katsayilari yarglanalternatifler siralanir. Yontem,
alternatiflerin dgerlendiriimesinde ortaya cikan subjekfifh grup karari vermede
ortaya cikardili sorunlari ortadan kaldirmakta ve dahgrdokararlar verme imkani
sgglamaktadir (Ecer, 2007).

Bulanik TOPSIS yontemi, dilsel belirsigin oldugu ve grup karari vermeyi
karar

gerektiren problemlerin ¢6ziminde olduk¢a kulhdir. Karar vericiler,

kriterlerinin  6nem duzeyini ve bu karar kriterlegingdre her bir alternatifi
deserlendirirler.

Bulanik TOPSIS Yonteminde, karar kriterlerininsddendirilmesinde kullanilan
dilsel degerler ve Ucgensel bulanik sayl éklarn Cizelge 4.2'de, alternatiflerin
degerlendiriimesinde kullanilan dilsel gerler ve (cgensel bulanik sayi olarak

karsiliklar1 Cizelge 4.3'de verilnstir.

Cizelge 4.2:Karar kriterlerinin dgerlendiriimesinde kullanilan dilsel gerler ve bulanik sayi kafiklari

Sozel ifade | Bulanik say1 kagilig
Cok disik (0,0,0.2)
Dusuk (0,0.2,0.4)
Orta (0.3,0.5,0.7)
Yiksek (0.6,0.8,1)
Cok yiksek (0.8,1,1)

Cizelge 4.3:Alternatifler deggerlendirilmesinde kullanilan dilsel gerler ve bulanik sayi kaitiklari

Sozel ifade | Bulanik say1 kagilig
Cok di3uk (0,0, 2)
Disuk 0, 2, 4)

Orta (3,5, 7)
Yuksek (6, 8, 10)
Cok yiksek (8, 10, 10)




24

Bulanik TOPSIS y6ntemi algoritmasi:

Adim 1: >~<in: I. alternatifin kriter dgerini gostermek Uzere, K tane karar vericiden
olusan bir grupta, alternatiflerin kriter gerleri,

I o <

%y = [ KK %] (4.10)
esitli ginden hesaplanir.

Adim 2: Wf . J. karar kriterinin 6nemgrligini gostermek tzere, K tane karar vericiden

olusan bir grupta karar kriterlerinin 6énemgidiklart,

J

W, =%[w}(+)wf(+)...(+)\7vﬂ (4.11)

esitli gi kullanilarak hesaplanir.
Bir BCKKYV probleminin matris gosterimi,

K K . K
Al )~(11 212 )~(1n
~ Az le )~(22 )~(2n ~ N 5 5
D= | | it W=[w, W, w, ]
Am_)~(m1 Xm2 )~(mn_

bigimindedir. BuradaX; (i, ]) ve W; j=(1,2,...,n) dilsel dgiskenler olmak iizere
ALA,,. A alternatifleri; K, K ,,..,K | karar kriterlerini; )~(ij, K, karar kriterine

gore A, alternatifinin kriter dgerini ve Wj ise K; kriterinin 6nem @irhgini
gostermektedir. Bu dilsel dskenler X; = (g, ,§ ,¢ ) ve W; =(w,,w;,,w,;) seklinde

iicgensel bulanik sayilara détiirilebilir. D matrisine bulanik karar matrisiv

matrisine ise bulanikgarliklar matrisi adi verilir.
Adim 3:Bulanik karar matrisinden elde edilen normalizéneid bulanik karar matrisi,

4.12
R= [Nru ]mxn e

olarak ifade edilir. Buradd
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Fu :(ajj ’ tij ' qj )’ JDB , C: = maxq ) (413)
G G g '

ya da

@4 § 4 . o

i =(C—]%%) JuC,  aj=ming, (4.14)

esitliklerinden hesaplanmaktadir. B fayda kriter kigimg C ise maliyet kriterini

gostermektedir. Normalize edilgnbulanik karar matrisi, karar kriterinin fayda lent

olmasi durumunda her situndaki elemanlarin, bu nsidkki elemanlarin Gclnci
bilesenleri bazinda en buyik glere bolinmesiyle elde edilir. Maliyet kriteri séarusu

oldugunda ise, her sutundaki ilk elemanlarin minimumgede dikkate alinir.

Normalizasyon glemi, normalize edilngi ti¢cgensel bulanik sayilarin [0,1] agahda

olmasi 6zellgini korur.

Adim 4: Her bir karar kriterinin farkli @arliklari gz 6éninde bulundurularalgidikli

normalize edilmi bulanik karar matrisi,

\Y :[\7ij ]mxn i=1,2,...,m;j=1,2,...,n (4.15)

seklinde olyturulur. Burada,

V=T (OW, (416

esitli ginden hesaplanir. @rlikli normalize edilmg bulanik karar matrisi, normalize

edilmis bulanik karar matrisi ile bulanikgaliklar matrisinin ¢carpimiyla elde edilen

matristir. Agirhikh normalize edilmg bulanik karar matrisine gér@i,j icin Vij nin

elemanlari normalize edilmiicgensel bulanik sayilaridir ve [0,1] agaida yer alirlar.
Adim 5: Bulanik pozitif ideal ¢oziim (BE) ,
A =(V,V,..., V),

(4.17)
ve bulanik negatif ideal ¢6zim (B),

A" =(V],95,...,V), (4.18)

ey Vg

olarak tanimlanir. Burada\7’; =11, )ve v; =(0,0,0)dir. Karar kriteri sayisi kadar

(2,1,1) ve (0,0,0) vardir.
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Her bir alternatifin BEC ve BNIC’ den olan uzakji sirasiyla,

d=3d.Y) | i=1,2,...,m (4.19)
E

ve

d=Ydw.v) . i=1,2,...,m (4.20)

esitliklerinden hesaplanir. Buradad(.,.) iki bulanik sayr arasindaki uzagli

gostermekte ve vertex metodu yardimiyla hesaplaadakt
Adim 6: Yakinlik katsayisi,

CC = *d‘ -
d+d

i=1,2,...,m (4)21

esitli ginden hesaplanir. Yakinsaklik katsayilari O iledsenda bir dger alir ve yakinhk
katsayisi ile alternatiflerin siralamasi yapiliraknlik katsayisinin biyiuk olmasi
alternatifin karar vericiler tarafindan tercih eddsinin bir goOstergesi olarak

tanimlanabilir (Atg ve ark., 2006).
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5. UYGULAMA

Calismanin uygulama bélumtnde, Turkiye A Milli FutbolKienr’ nin ideal 11
Kisilik kadrosunun belirlenmesi amaclargtm. Kale, defans, orta saha ve forvet
mevkileri icin oyuncularin belirlenmesinde BulanilkHP ve Bulanik TOPSIS
yontemleri uygulanmtir. Kaleci igin 20 kriter ve 5 aday oyuncu, defdoiggesi icin 20
kriter ve 11 aday oyuncu, orta saha boélgesi icink@ter ve 10 aday oyuncu, forvet
bdlgesi icin ise 20 kriter ve 7 aday oyuncu yerigim Kullanilacak kriterleri belirleme
konusunda cok farkh gosler ortaya cikmytir. Oyunculari bu net olmayan kriterlere
gore dgerlendirmek c¢ok gercekci sonuclar vermeygaden, kullanilacak kriterler,
“Championship Manager 2010” adl son yillarin epiger oyunu sayilabilen bir futbol
menajerlik similasyonu oyunundan aligtm Bu oyunu olgturansirket, hemen hemen
tum dunyadaki futbol takimlar ve oyuncular haldanoldukga gegibir veritabanina
sahiptir. Her yil glncellenen oyunda tim futbolcliakkinda uzmanlarca ghurrulmus
olan bir¢ok teknik ve fiziksel bilgi mevcuttur.

Uygulamada yer alan alternatifler, 6zellikle 201l gimak tzere, son birkac yil
icerisinde Milli Takim kadrosunda yer alan oyuncudaasindan secilitir. Futbol,
dunyanin bir¢cok yerinde insanlar tarafindan yakmtakip edilen bir oyundur. Fakat
s6z konusu futbol ve oyuncular ofglinda c¢ok farkli dgiinceler goralir.lyi bir
oyuncuda olmasi gereken 6zelliklerin neler @ldikonusunda da bu farkli ggtér
ortaya cikar. Oyunculari kriterlere gotre gddendirirken yapilan dgerlendirmeler
kisisellik ve dilsellik 6zellgini fazlasiyla tair. Ayrica bitiin oyuncular hakkinda, teknik
direktorler ve spor alanindaki akademisyenlerdensami uzmanlarin tutarli bir
degserlendirme yapmasi oldukca zordur. Bu nedenle oylanm kriterlere gore
deserlendirmesi, “Championship Manager 2010” adli ajaki 0-100 arasinda gigen
puanlar bulanikigtinlarak elde edilmgtir. Oyuncularin her bir kriter icin ikili
karsilastirilmalari, oyundaki puanlarin farki alinip tcgehsbulanik sayilara
donisturalmesiyle elde edilngtir. Degerlendirmede 5'li likert 6lggi kullaniimistir. Bu
oyunda yer alan 32 kriter uzmanlardan yardim ahkaonlarin gorgleri dogrultusunda
20’'ye indirilmigtir. Kriterlerin deserlendiriimesi yine profesyonel futbol takimlarinin
lisansh 4 teknik direktérinden glan uzman kadrosu tarafindan yapsimn
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5.1. Bulanik Analitik Hiyerar si Stireci Yontemi ile Oyuncu Secimi

Bu kesimde, A Milli futbol takimina kaleci, defangrta saha ve forvet

oyuncularinin secimi icin BAHP yontemi uygulargbm.

5.1.1 Bulanik analitik hiyerarsi stireci yontemi ile kaleci secimi

A milli futbol takiminin kalesini korumak icin i kaleciyi belirlemek Gzere 5
kaleci adayi; uzmanlarin ortak géleri alinarak belirlenen 20 kritere gore
degerlendirilmistir. Bu kriterleri daha gegianlamda agiklayacak olursak:
1-Defans Yonlendirme

Futbol takiminda defansin dncelikli gérevi, rakiptop kapmak yerine onlari
olabildigine rahatsiz edip hareket alani birakmamaktir. RReiimin hiicum oyunculari
oldukgca hareketlidir ve daima $oalana kacmak isterler, bu durumda defans
oyuncularinin onlarn iyi takip edip koalan birakmamalari gerekir. Fakat oyun
esnasinda cevrelerini 360 derece kontrol edemelgcétin, hem topu hem de defans
arkasina kacan rakip futbolcular takip etmelerdzn. Defans oyuncularina gére oyunu
daha uygun bir acidan izleyen kalecinin onlari dalem gereken yer konusunda
yonlendirmesi olduk¢ca 6nemlidir. Kaleci ile defangunculari arasindaki uyumun
yiksek olmassarttir. Iyi bir kaleci icin 6nemli kriterlerden biri defangnlendirme
ozelligidir.
2-Ortalar (Yan Toplar)

Yan toplar Tark Milli Futbol Takimi en 6nemli sodanindan biridir. Yillardir
bu soruna gerek defans oyunculari gerekse kaled@afindan bir ¢6zim
bulunamamgtir. C6zimsuzIgin kaynginda oncelikle kalecilerin yan toplarda zayif
olmasi yatmaktadir. Yan toplar; kornersgkr, frikik, serbest vury gibi duran top
vuruslari ve d@rudan ceza alanina gave sol kanatlardan yapilan ortalardan
olusmaktadir. Bu vurglar oldukca tehlikelidir ve muhtemel bir goli 6nleknicin
kalecinin rakip takim oyuncularindan 6nce topa nhada etmesi gerekmektedir. Bu
kriter de kaleciler i¢cin olmazsa olmaz kriterlerdsndir.
3-Top Kavrama

Top kavrama kriter, kalecinin rakip takimin vgiarinda topa sahip olabilme
becerisidir. Rakip takimin ataklarinda gelen topurddrup kuvvetli bir sekilde

kavrayabilmesi gerekir, aksi takdirde topu elind@girabilir. Kalecinin kavrayamagli
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ve elinden kacgirgg bu tur toplar, topu takip eden firsat¢ hiicumrayuwlari igin 6nemli
bir gol firsatidir.ilk mudahalede topu kavrayamayarak elinden kagiapisyonunu
yitiren kalecinin ilk pozisyonun akabinde gercealkle vurga midahale etmesi oldukca
zordur. Bu yuzden kalecinin top kavrama kabiliyetigiiksek olmasi kalecinin karisi
icin 6nemli bir unsurdur.
4-Bire-Birler

Bire-bir pozisyonu, kalecinin rakip oyuncuyla kakarsiya kaldgl pozisyondur.
Bu o6zellik kalecide yuksek ise, rakip oyuncuyla skekarsiya kaldginda gol yeme
olasilgl azalir. Bu 0Ozelfiin yuksek olmasi kalecinin sezgi, konsantrasyonkaear
verme becerileriyle dgrudan ilgkilidir. Kalecinin ataktaki oyuncuya konsantre alfar
dikkatli bir sekilde takip edip oyuncunun hamlesini 6nceden ssznene yapagana
karar vermesi ¢cok 6nemlidir. Kaleciler bu ¢ 6zZ@line kadar sahiplerse bire-bir
pozisyonlarinda da o kadarsaalli olur. Bu kriter yoninden kaleciler sikliklatersiz
kalirlar ve iyi bir kaleci olabilmek i¢in kendilemi bu konuda gejtirmeleri gerekir.
5-Sut Durdurma

Sut atmak oyuncularin gol atmak amaciyla topa vuhaweketidir.Sutlar vuran
oyuncunun tekr@ine ve gucine gore gamektedir. Topun gedihizi ve yonu kaleciler
icin bu sutlar durdurabilmeyi zorkirmaktadir. Iyi bir kalecinin topu daima takip
etmesi ve sert gelegutlar durdurabilecek kadar gucli olmasi gerekBu kriter
kalecilerin gol yememeleri agisindan ¢ok énemlidir.
6-Elle Degaj

Futbol maclarinda gol atabilmenin en temel yolldam biri hizli ve kontra atak
yapabilmektir. Rakip takimin karisizlikla sonucglanan ataklari sonrasinda kaleciye
disen en onemli gorevlerden biri hizli Giekilde topu elle oyuna sokabilmektir. Elle
degajin ayakla degaja gore avantaji, topun istemektaya ve istenen oyuncuya
atilabilme olasiginin daha yuksek olmasidir. Yine organize atakldsdlunabilmek
icin de elle degaj onemli faydalargar. Elle degaj, ata balatacak oyuncuya topun
ulasmasini ve at@&n sekillenmesini sglar. Kalecilerin elle degaj becerileri takim
arkadalarinin gol atabilmeleri icin son derece 6nemlidir.
7-Refleksler

Iyi bir refleks kalecide bulunmasi gereken en oneddelliklerden biridir.
Fiziksel ozellikler acisindan bir kalecide aranam a&yirt edici 6zellik, reaksiyon
zamaninin ¢ok kisa olmasi ile gh@ntili genel vicut kitlesini hareket ettirmesindek

cabukluktur (hareket suratiReaksiyon zamani, karar vermenin hizini ve etkisini
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gosteren onemli bir performans o6lcusudrefleksleri iyi olan bir kaleci, ki@ye giden
toplara daha ggam ucup cikarabilir, karambolde (karga ani hareketler yapabilir,
frikiklerde ters cepheye giden toplara uzanakignaltilarda da dahagaeul olurlar.
8-Hareketlilik

Iyi bir kaleci pozisyonlari dikkatli bigekilde takip edip pozisyonlarin ggitnine
ve topun konumuna gore yerini ayarlayabilmelidia izden oyun esnasinda gereken
durumlarda hareket etmelidir. Hareketlilik, ideaktada bulunma, topun tutulmasi ve
yumruklanmasi gibi kalecinin esagevlerini yerine getirmesini kolaygarir. Kalecinin
bazi pozisyonlar gege ileriye ¢ikmasi s6z konusu olabilir. Bu durumdmereketlilik
ise, gereken anda gereken mesafede kaleyi terk athaen! tair. Kalecilerin hareket
kabiliyeti baarilarinda 6nemli yer tutar.
9-Sezgi

Sezgi; altinci his de denilen giztan gelen sonradan kazaniimayan ancak
tecribeyle gedtirilen bir yetenektir. Bir olayl gercekjmeden oOnce hissedebilme
yetisidir. Ozellikle penalti vugliarinda bu kriter 6ne ¢ikar. Sahanin en zor menkisi
kollayan kalecinin en gucli olgu an, penalti vumgudur. Kaleci penaltiy
kurtarabilmek icin oyuncunun topa gatideki ayak hareketleri, yiz mimikleri,
vicudunun aldy sekli iyi analiz etmesi 6nemlidir. Gozlemleri sonucla kaleciler,
oyuncunun topu kalenin hangi alanina agatasezmeye calir, eser dg@ru sezdiyse
penaltl agini engelleyebilir. Cgunlukla penalti aglar1 golle sonuclanir. Bunun nedeni
ise kalecilerin sezgi yeteneklerinin yeterli olmanmalan kaynaklanir. Sezgi kabiliyeti
sadece penalt alari icin desil, oyunun birgcok aninda 6nemlidir. Oyunun gethine
gore durac@ dogru yeri belirlemesinde kalecilerin sezgileri 6newse&nir. Yine bire-
birlerde de bgarili olabilmek icin sezgi 6ne ¢ikan bir 6zelliktir
10-Karar Verebilme

Karar verebilmek, Ustelik ani ve gla karar verebilmek kaleciler igin en zor
gorevlerdendir. Dgisen pozisyonlarda kaleciler ga konumda bulunabilmeli ve ¢cabuk
karar vererek gerekli olan mudahaleyi gercgidenelidir. Reaksiyon zamaninin kisa
olmasi kaleciler icin buyuk bir avantajdir. Oyuraminda gelen ani pozisyonlarda
kaleciler cabuk tepki vermeli ve kendi takimi lehinen dgru davrangl
gerceklgtirmelidir. Reaksiyon zamaninin kigah kalecinin hizli ve dgru karar
verebilme yetengne balidir. Futbol c¢ok hizli oynanan bir oyundur. Bu &z

oyuncularin ve en Bta kalecilerin uyum sdamasi gerekir. Kalecilerin hatalarinin
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genelde telafisi mimkun didir. Bu yuzden kaleciler igcin hizh ve dou karari
verebilmek oldukc¢a dnemlidir.
11-Konsantrasyon

Kalecilerin 90 dakika kalede gam durmasi icin énemli bir 6zelliktir. Son
dakikalarda cok se yarar. Konsantrasyonu etkileyen en 6nemli 0zeligorcunun
dikkat yetengidir. Dikkat ve konsantrasyon, yakin olarak kullamakla beraber
birbirini tamamlayan iki ayri kavramdir. Konsantyas kendini bittintyle dikkatli bir
sekilde maca verebilmektir. Kaleciler saha icerigimgliven verici olmalidirlar. Oyun
alanini, rakip takim oyuncularini ve takim arkgdani en geny acgi ile gérme avantaji
ile takim arkadglarina gerekli uyarilarda bulunmalhdir. Bitin bunkapabilmesi icin
mac¢ boyunca konsantrasyonunu yitirmemelidir. Kofrsesyonunu bir an olsun
kaybeden kaleci kalesinde golu gorebilir.
12-Pozisyon Alabilme

Kalecinin kale onundeki pozisyonlarda, topun bulufud noktaya goére kendi
bulundigu noktay! belirlemesidir. Topun bulunglu yerin dgismesine bgli olarak,
kalecinin de kalesinde bulungiw nokta sulrekli dgsir. Ideal noktada bulunma, topun
tutulmasi ve yumruklanmasi gibi kalecinin esagevierini yerine getirmesini
kolaylastirir. Pozisyon alabilmede temel formasyon, top W& kale dirgiince
olusturulan Ucgenin aci ortaylr Uzerinde bulunmaktir.zi®mn alabilme, oyunun
hareketlilgi aninda ac¢i1 ortay Uzerinde durmayi gerektirirkedoran toplarda (k@
vurusu ve barajli serbest garda) kalecinin yer tutmasi ag¢i ortayda durmayi
gerektirmez. Kalecinin bazi pozisyonlar gereleriye c¢ikmasi s6z konusudur. Bu
durumda, pozisyon alabilme ise, gereken anda gerekesafede kaleyi terk etme
anlami tair.
13-Denge

Denge, kaleciler icin yan toplarda topa sahip dhaek icin ¢cok onemlidir.
Kalabalik ve hareket edebilme alaninin kisith gldeeza sahasi iginde, dengeli hareket
etmek gerekir. Ayaklarinin Ustinde gucli kiekilde durup, vicudun dengesini
koruyabilmeksarttir. Kaleciyesarj oldusu pozisyonlarda dengesini kuramayan kaleciler
topu kolaylikla kaybedebilir. Denge kurabilmek kadangeyi kaybettikten sonra tekrar
dengeyi olgturmaktaki suratte 6nemlidir. Bir pozisyon sonrasinhemen deri igin
hazirlanabilme, toparlanabilme kapasitesi, cabulgdekurabilme 6zeld ile ili skilidir.

Cabuk denge kurabilme yetgne futbolda performansi belirlemede, buydk bir
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Oneme sahiptir. Cabuk denge kurabilme yetenaitin sporlar icin performansi
belirlemede dnemli bir role sahiptir.
14-Ceviklik

Ceviklik, bir noktadan dierine hareket ederken vicudun yéninid mumkdn
oldugunca hizli, akici, kolay ve kontrollgekilde deistirebilme yetengidir. Kisaca
ceviklik, kisinin pozisyonunu da&stirme hizi ile ilgkilidir. Kaleci icin olmasi gereken
temel 6zelliklerin bginda gelir. Kalesini korumak gibi ¢cok zor bir géredan kalecinin
pes pese gelen ataklara kgrdurabilmesi icin son derece cevik olmasi gereBir.
pozisyonda topa mudahale ettikten sonra hemen kietogiarlamasi ve muhtemel yeni
bir pozisyona hazir olmasi gerekir. Birgok gol,dahin ilk gelensutu durdurduktan
sonra ayga kalkip toparlanamaghi icin ikinci vurwta olmaktadir. Bu 6zefli yiksek
olan kaleciler 6n plana c¢ikarlar.
15-Hizlanma

Hizlanabilme 0Ozelfii de futbolda c¢ok oOnemli rol oynar. Kaleci igin hiz
gOstergesi topu oyuna sokmaktaki cabgkiur. Ozellikle korner aglarinda topu
yakaladiktan sonra, takim arkal#aunin kontra atga gecebilmesi icin topu hizla oyuna
sokabilmeli, yine kalesinden ileri ¢iktnda ani geklien bir atakta hizla kalesine
donebilmelidir. Her ne kadar sinirh bir alanda eoralmaktaysa da, sayiniz
nedenlerden dolayi kaleci icin de hizlanma kribélyik dnem tamaktadir.
16-Ziplama

Bu 0zellik hava ustlingu ve boy ile orantilidir. Genellikle korner ve datala
kalecinin topu almak veya yumruklamak icin ilerktgginda etkili olur. Cepheden gelen
ortalarda ve kornerlerde elle mudahale edemegyeckirumlarda kaleci toplari
yumruklama hareketiyle cikarir. Yiksek gelen toplgumruklayabilmek icin iyi
ziplamak gerekir. Kisa boylu kaleciler icin ziplardaelligi daha buylik 6nem ga.
Boylarinin kisa olmasi nedeniyle kaybettikleri abeglarini yiksek mesafeye ziplayarak
kazanabilirler. Ayrica penaltl alarinda ziplama kabiliyeti 6ne cikar. 7 metre bir
kalenin ortasinda duran bir kaleci icingaave sola 3,5m mesafe vardir. Kaleci ne kadar
uzun boylu olursa olsun yuksek mesafede ziplayarsaygol yemesi kaginilmaz olur.
17-Liderlik

Kaleciler saha icerisinde lider ve guven verignalidirlar. Oyun alanini, rakip
takim oyuncularini ve takim arkagdiini en gery acl ile gérme avantaji ile takim
arkadalarina gerekli uyarilarda bulunmahdir. Moralini rhdurumda st seviyede

tutarak takim arkagérina destek olabilmelidir. Oyun alani igerisindskguk kanl



33

hareketleri ile given verici ve takimi eturan oyuncular uyumlu bir iige sahip
olmalidir. Batin bunlar liderlik 6zefiinin bir kaleciye yukledii sorumluluklardir.
Kaleci lider olmalidir. Zira dier 10 kiiyi takip edebilme firsati yalniz kalecidedir.
Dolayisiyla iyi bir kaleci lider vasiflara sahip nohli ve takim arkadéarini
yonlendirebilmelidir.
18-istikrar

Sadece kaleciler icin @& tum sporcular icin istikrar Bariya ulamanin en
temel yoludur.istikrar; yapilan gte devamlilik demektir Devamliik hem yapilagtei
kendini gelgtirmeyi hem de kendine giveni @ar. Bir kaleci istikrarli birsekilde
sahada yer algh takdirde kendisine olan guveni artar ve kalesiddeglven verir. Bir
mac gorev alip bir sonraki macta yedek kalan kalmaral motivasyon acisinda
sikintilar yaayabilir, bu da bgansi Gzerinde olumsuz etki gosterebilistikrar
takimdaki yerini korumak isteyen bir kalecide date ¢cok ¢akma azmi uyandirir.
Istikrar, baari icin en bgta olmasi gereken kriterlerden biridir.
19-Cesaret

Kaleci olmak kgiye blyuk sorumluluklar yikler. Futbolun temeli gaterine
kuruludur. Kazanmak icin oncelikle gol yememek #ereBunun icin en buydk
sorumluluk kaleciye dier. Baarinin arkasinda hak i yeri bulamasa da
basarisizlikta ilk suclanan oyuncudur. Kaleci olmakdgrecede 6zgiven sahibi olmayi
gerektirir. En bgta kaleci olmak bile b#i baslina cesaret gostergesidir. Cesaret;
micadeleyi birakmama acgisindan c¢ok oOnemli bir iell Cesaret 6nemli ve
gelistirmesi en zor Ozelliktir. Bir kaleci cesur olmalatlamaktan, sakatlanmaktan,
sakatlamaktan korkmamalidilleri ¢cikmasi gereken yerlerde risk alabilecek ostsar
sahip olmalidir. Gerek yan toplarda gerekse ikilicadele gerektiren pozisyonlarda
cesurca mudahalelerde bulunabilmelidir. Bununldikbér kaleciler ceza alani icinde
gereksiz cesaret goOsterisi yaparak, rakip hicum naysuna calim atmaya
kalkismamalidirlar.
20-Yetenek

Kaleci olabilmek icin bir takim yeteneklere sahijnak gerekir. Ne kadar ¢ok
calisirsaniz calisin yetegimiz yoksa iyi bir kaleci olmaniz mumkin glilir. Kaleci
olabilmek icin gereken yeteneklerin bellishaalari sunlardir. Kalecinin refleksleri iyi
olmali; aslinda en ¢ok bilineni budur. Kaleci seylara iyi reaksiyon gdsterebilmelidir
ki temel prensipte budur zaten. Kaleci c¢abuk olmalinki refleks sadece kol

uzaklgindaki yerlere giden toplara yapilan ani tepkilerdie sadece iyi refleksi olan
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kaleci en fazla hali sahada oynar. Cunku 7.32'tlelerde kéelere giden toplara hatta
yan toplara ulgmak icin mutlaka bunu cabukluk ile bigtemek gerekir. Cabukluk
insanin kas ve vicut yapisiyla direkglzantili hatta genetik bir 6zellik olgw icin
calismayla en fazla var olan kapasitenin sinirlari zorlaKalecinin fizgi iyi olmali;
bugiin Ust liglere ciktikca kalecilerin boy ortalamea artar. Orrign diinyanin en (st
dizey 20 kalecisi ele alinginda boy ortalamasi 1.88 civaridir. 1.80nin altkadair
kalecinin baarili olmasi ¢ok zordur. Tabi boyunsohda kaleci icin ince ve esnek bir
bele sahip olmak ¢cok dnemlidir. Bunlarin icindeeddik dogustan gelen bir 6zellik olsa
da calgma ile dierlerine nazaran daha kolay artar. Kaleci bazilitleri de sonradan
calisma ile kazanir. Kararlilik, topu oyuna sokma, kalegknigi, 6zgtven, durg

cikislar gibi 6zellikler cok cabma ve magc tecrubesi ile surekli bir gat gosterir.



5.1’ de verilmitir.

HEDEF

[

EN iY1 KALEC ININ SEGIMi

)

K1: Defans Yonlendirme

35

BAHP ile kaleci sec¢imi i¢in kullanilacakiterleri ve adaylari gosteren yapekil
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Sekil 5.1. BAHP yontemi ile kaleci secingemasi
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Cizelge 5.1: Karar kriterlerinin dgerlendiriimesinde kullanilan dilsel gskenler ve bulanik 6lgek
karsiliklar

Sozel Dgisken Bulanik Olgek Karsilik Olcek
Esit derecede 6nem (1,1,1) (271, 1/1, 1/1)
Orta derecede 6nem (1, 3,5) (1/5, 1/3, 1/1)
Kuvvetli derecede 6nem (3,5, 7) (217, 1/5, 1/3)
Cok kuvvetli derecede énem (5,7,9) (1/9, 1/7) 1/5
Mutlak derecede 6nem (7,9,9) /9, 1/9, 1/7)

Karar vericiler tarafindan kriterler ve alternagifl deggerlendirilir. Bu deerlendirme

sonuglarina gore, bulanik karar matrisistdwabilmek igin dgerler

M, =@/N)O(m OaY0..0 i) (5.1)

esitli gi kullanilarak tek bir dgere indirgenir.



Cizelge 5.2:Karar vericilerin kriterlere gore biggrilmis bulanik ikili kagilagtirmalar matrisi
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10

K1 [1.01.010| 162637 192427 213143 2028 | 405565 182425 091543 2142 | 1.31.925
K2 |0.3,04,06| 101010 081830 1.62.63.7 ,106..8 | 557.585 04,0916 254055 11132 | 1.62.6,3.6
K3 |0.3,04,06| 030513 101010 213141 2048 | 507.080 04091f 182838 1B | 112131
K4 [0.2,03,05| 03,0408 020305 1.01.07].0 0046 | 557585 010204 203550 17215 | 1.32.3,3.3
K5 |0.4,050.7| 050917 040507 061128 ,100.0 | 6.0,8.0,85 04,040F 213143 1008 | 1833438
K6 |0.2,02,03] 01,0102 010102 010102 ,000.2| 1.01.0,1.0 01,010 020205 @08 | 0.20.206
K7 |04,0405| 061128 061127 245171 21827 | 587.99.0 101010 3555715 1385 | 2.0,355.0
K8 |0.4,07,1.1] 020304 030406 020305 0805 | 2.04.364 010208 101010 @06 | 0.1,0.2,0.4
K9 |0.2,03,05| 03,0509 020306 040609 0607 | 406179 030408 164161 10010 | 04,0510
K10 | 0.4,0.5,0.7 | 0.3,0.40.6 0.3,050/9 0.3,0.4,0.8 0BD.6 | 1.8456.4 020305 245171 10@5 | 1.0,1.01.0
K11|0.4,050.7| 03,0509 0506009 13,3556 1088 | 426479 030513 245171 17518 | 152327
K12|0.4,04,05| 22,2629 174264 204364 2528 | 537584 050813 497184 GO | 0.4050.7
K13 |0.3,0.4,0.6 | 0.2,0.30.6 0.3,0.406 0.3,0.4,0.6 0BD.4 | 1.33.656/ 020208 122136 GO | 0.2,0.3,05
K14 |0.4,06,1.8| 0.2,03,05 0.2,0304 0.1,02,0.3 0203 | 1.23.354 010102 051026 @B | 0.2,020.3
K15 |0.3,0.4,0.6 | 0.1,02,03 0.,020p 0.1,02,0.3 0®0.3 | 030406 010102 0304710 BN | 020204
K16 | 0.2,0.3,0.5| 0.3,0.40.6 0.2,0208 0.2,0.3,0.4 0BD5 | 040618 020208 0609718 0NB | 03,0304
K17 | 0.2,0.3,0.4| 0.2,02,04 03,0406 0.2,0.3,0.5 0040.6 | 050712 030305 061138 0B | 0.3,0.4,0.6
K18 |0.3,0.3,0.4| 02,0304 02,0204 020204 0@D.4| 030509 020208 030406 BNG | 020304
K19 |05,0.7,1.2| 06,1128 03,0418 06,1128 1088 | 497.184 060917 061136 0406 | 164.16.1
K20|0.3,0509| 02,0306 03,0408 020203 0203| 1.62.4,28 020204 040609 085®B | 02,0304

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20

KL |131924| 182424 162638 06,1626 2668 | 213141 233858 233338 0RO | 112131
K2 |1.1,213.3| 03,0405 183350 203550 5575 1.62.63.8 284358 2338583 0406 | 1.83.35.0
K3 |1.1,1.622| 02,0208 182840 254055 6685 314250 1.62638 284353 BBB | 132335
K4 |0.2,0308| 020205 162740 4060715 6075 | 283845 213141 284353 0040 | 3.34.865
K5 |0.4,091.6| 04,0408 2636483 334860 5570 203550 1.62.638 284358 040 | 3.34.86.3
K6 |0.1,020.2| 01,0102 02,0308 02,0308 218%.0| 06,1626 091421 112133 0L0® | 0.4,0.4,0.6
K7 |08,1.83.0]| 081318 385365 50,7080 8000 | 405565 213138 3.348858 068 | 2.84.35.8
K8 |0.1,02,04| 01,0102 04,0508 04,1018 2510 061117 040915 162636 0406 | 1.1,1623
K9 |06,0607| 131925 142028 304555 35%5| 1.32.84.3 061625 213143 526 | 081318
K10 [0.4040.7| 131925 213143 334350 45%0 | 233338 162630 263643 @NG | 2.33.85.3
K11 [1.0,1.0,1.0| 0.4,04,0.7 183348 3.0507.0 6680 | 456575 213148 183348 &7 | 3.34.86.3
K12 |152.32.7] 1.0,1.01.0 3.85.360 456.58.0 7985 | 405565 182838 385368 16635 | 4.05.57.0
K13 [0.2,0.306| 020203 101010 153045 45%5 | 1.83.34.8 213140 334858 0M®6 | 2.84.36.0
K14 |0.1,0.20.3| 01,0202 020307 101.0,1.0 21080 | 1.03.050 111418 162638 0819 | 09,1525
K15 |0.1,0.20.2| 0.1,0.1,02 02,0204 03,051.0 ,100.0 | 0.6,0.6,0.7] 04,0406 061638 @00 | 0.20.30.6
K16 |0.1,0.20.2| 0.20.203 0.2,0.3,0/6 020310 1758 | 1.01.010 081419 162636 319 | 0.9,1.52.3
K17 |0.2,0.305| 0.3,04,0.6 020305 050712 2628 | 050712 101010 3.05070 161213 | 3.64.64.6
K18 |0.2,0.3,06| 0.1,0.203 02,0208 03,0.4,0.6 ,064.7 | 03,0406 010208 101010 19016 | 2.13.13.6
K19 [0.4,0.61.8| 0.3,04,0.6 162428 050712 585.1| 050712 040608¢ 040507 10010 | 435.86.5
K20 |0.2,0.20.3| 01,0203 020204 040711 410%6.1| 04,0711 020208 030305 @OHR | 101.0.1.0
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Cizelge 5.2'de verilen bulanik ikili kgitastirma matrisinden yararlanarak
Chang’ in (1996) Gegletilmis Analiz Yontemi’ne gore dncelikle sentezgeéeri elde
edilir. Kriterlere ait sentez gerleri Esitlik (4.2)’'den yararlanarak,

S =(33.48,50.07,65.68) (1/1008.68,1/734.,99872.474F (0.033,0.068,0.1<

biciminde hesaplanir. Burada (33.48,50.07,65.6¢ Cizelge 5.2'nin 1. satirinin
toplamindan elde edilstir. (1/1008.68,1/734.998,1/472.47 ise Cizelge 5.2'in tim

satirlari toplamindan elde edilgtir.
Benzersekilde tum kriterler igin hesaplanan sentegetteri,
S, =(32.74,53.77,74.7%) (1/1008.68,1/734.,99872.474F (0.032,0.073,0.1¢

S, = (34.60,53.91,73.38) (1/1008.68,1/734,99472.474) (0.034,0.073,0.1¢
S, = (33.68,50.24,66.32) (1/1008.68,1/734.99472.474) (0.033,0.068,0.14
S, = (34.60,52.21,70.15) (1/1008.68,1/734,99872.474) (0.034,0.071,0.1¢
S, = (7.57,11.81,18.35) (1/1008.68,1/734.99872.474)% (0.008,0.016,0.0%

S, = (48.29,72.55,93.98) (1/1008.68,1/734.99472.474) (0.048,0.099,0.1¢
S, = (10.73,19.20,29.88) (1/1008.68,1/734.99872.474) (0.011,0.026,0.0¢
S, = (23.36,38.19,53.08) (1/1008.68,1/734.99872.474)% (0.023,0.052,0.11
S, = (26.32,42.83,57.32) (1/1008.68,1/734.99472.474) (0.026,0.058,0.1:
S, = (35.86,57.84,78.87) (1/1008.68,1/734.99872.474% (0.036,0.079,0.1€
S, = (50.41,74.27,92.59) (1/1008.68,1/734,39872.474) (0.050,0.101,0.1¢
S, = (20.06,33.32,46.58) (1/1008.68,1/734.99872.474) (0.020,0.045,0.0¢
S, = (10.97,20.05,32.44) (1/1008.68,1/734.99872.474) (0.011,0.027,0.0¢
S, = (5.29,7.51,12.35) (1/1008.68,1/734.99&12.474)% (0.005,0.010,0.02

S, = (10.07,14.25,21.79) (1/1008.68,1/734.99872.474% (0.010,0.019,0.0
S, = (15.37,22.01,31.06) (1/1008.68,1/734.99472.474)% (0.015,0.030,0.0¢
S, = (8.20,11.20,16.37) (1/1008.68,1/734.99872.474) (0.008,0.015,0.0%

S, = (22.61,36.21,53.88) (1/1008.68,1/734.99872.474F (0.022,0.049,0.11
S,, = (8.56,13.55,19.91) (1/1008.68,1/734.99872.474)% (0.008,0.018,0.04

olarak hesaplanrtir.
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Kriterler arasi bulanik ikili karlastirma matrisinden elde edilen bulanik
sentetik derece d@erleri kullanilarak, kitlik (4.6)' e gore kriterlerin 6nemgrliklari

hesaplanir.

VI=V(S,2S) i=23,..,20
V2=V(S,2S) i=13,..,20
V3=V(S,2S) i=12,.,20
V4a=V(S,2S) i=12,..,20
V5=V(S,2S) i=1,2,..,20
V6=V(S,25) i=12,.,20
V7=V(S,2S) i=12,..,20
V8=V(S,2S) i=12,.,20
VI=V(S,2S) i=12,..,20

r~

VI0=V(S,2S) i=1,2,.,20 # 1
VI1=V(S,2S) i=1,2,.,20 # 1
VI2=V(S,2S) i=1,2,.,20 # 1
VI3=V(S,2S§) i=12,.,20 # 1
V14=V(S,2S) i=1,2,.,20 # 1
VI5=V(S,=2§) i=12,.,20 # 1
VI6=V(S,2S) i=12,.,20 # 1
VI7=V(S,2S) i=1,2,.,20 # I
V18=V(S,=S§) i=12,.,20 # 1

VI9=V(S,2S) i=12,..,20 ¥ 1
V20=V(S,,=S) i=12.,20 ¥ 2

olmak Uzere kriterlere gkin hesaplanan V gerleri Cizelge 5.3'te verilngtir.



Cizelge 5.3:Kriterlere iligkin V degerleri
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V1 V2 V3 V4 V5 V6 V7 V8 V9 V10
0.955 1.000 1.000 1.000 1.000 0.098 1.000 0.000 300.8 0.899
0.953 0.999 1.000 0.957 0.982 0.100 1.000 0.000 900.7 0.856
0.998 1.000 1.000 0.955 0.980 0.073 1.000 0.000 850.7 0.852
0.973 1.000 1.000 0.975 1.000 0.099 1.000 0.000 290.8 0.897
1.000 1.000 1.000 1.000 1.000 0.076 1.000 0.000 040.8 0.872
0.749 0.812 0.809 0.753 0.784 0.000 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.737 1.000 0.000 800.5 0.645
1.000 1.000 1.000 1.000 1.000 0.304 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.232 1.000 0.000 320.9 1.000
0.907 0.957 0.957 0.910 0.937 0.050 1.000 0.000 420.7Y 0.808
0.730 0.795 0.792 0.734 0.766 0.000 0.984 0.000 600.5 0.625
1.000 1.000 1.000 1.000 1.000 0.393 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.714 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.897 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.630 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.331 1.000 0.000 001.0 1.000
1.000 1.000 1.000 1.000 1.000 0.927 1.000 0.000 001.0 1.000
V11 V12 V13 V14 V15 V16 V17 V18 V19 V20
1.000 1.000 0.742 0.465 0.000 0.210 0.460 0.027 110.8 0.153
1.000 1.000 0.704 0.441 0.000 0.202 0.485 0.036  730.Y 0.150
1.000 1.000 0.697 0.427 0.000 0.180 0.420 0.006 680.Y 0.125
1.000 1.000 0.740 0.464 0.000 0.210 0.4%9 0.028 090.8 0.154
1.000 1.000 0.714 0.440 0.000 0.186 0.483 0.006 860.7Y 0.130
1.000 1.000 1.000 1.000 0.761 1.000 1.000 0.970 001.0 1.000
0.856 1.000 0.487 0.225 0.000 0.000 0.206 0.000 720.5 0.000
1.000 1.000 1.000 1.020 0.493 0.841 1.000 0.688 001.0 0.804
1.000 1.000 0.919 0.648 0.066 0.413 0.6%9 0.238 710.9 0.361
1.000 1.000 0.849 0.579 0.001 0.340 0.583 0.166 070.9 0.287
0.839 1.000 0.654 0.392 0.000 0.151 0.382 0.000 270.Y 0.099
1.000 1.000 0.466 0.202 0.000 0.000 0.181 0.000 530.5 0.000
1.000 1.000 1.000 0.730 0.151 0.503 0.749 0.329 001.0 0.453
1.000 1.000 1.000 1.000 0.472 0.817 1.000 0.664 001.0 0.779
1.000 1.000 1.000 1.000 0.638 1.000 1.000 1.000 001.0 1.000
1.000 1.000 1.000 0.952 0.356 0.745 1.000 0.856 001.0 0.971
1.000 1.000 1.000 1.000 0.782 1.000 1.000 0.569 001.0 0.700
1.000 1.000 0.951 0.678 0.087 0.442 0.691 0.264 001.0 1.000
1.000 1.000 1.000 1.000 0.682 1.000 1.000 0.891 001.0 0.390




41

Elde edilen V dgerleri yardimiyla Kitlik (4.7) kullanilarak kriterlerin oncelik
deserleri,

d'(K,) =min[V(S, = § )]= 0.730
d'(K,) =min[V(S, =S )]= 0.795
d'(K,) =min[V(S, = § )]= 0.792
d'(K,) =min[V(S, > S )]= 0.734
d'(K) =min[V(S, = S )]= 0.766
d'(K,) =min[V(S, = S )]= 0.000
d'(K,) =min[V(S, = § )]= 0.984
d'(K,) =min[V(S, = S, )]= 0.000
d'(K,) = min[V(S, > S )]= 0.560
d'(K,,) =min[V(S,, 2 § )]= 0.625
d'(K,,) =min[V(S,, = § )]= 0.839
d'(K,,) =min[V(S,, > S )]= 1.000
d'(K.) =min[V(S,2 S )]= 0.466
d'(K,,) =min[V(S,,2 S )]= 0.202
d'(K,s) =min[V(S,, 2 S, )] = 0.000
d'(K,g) =min[V(S,, > S )]= 0.000
d'(K,,) =min[V(S,,> § )]=0.181
d' (K,z) =min[V(S,, 2 § )]= 0.000
d'(K,,) = min[V(S,, > § )]= 0.553
d'(K,,) = min[V(S,, 2 S )]= 0.000

olarak hesaplanir.
Oncelik vektoriiniin hesaplanmasi sonucundgaolwektor,

W' =(0.730,0.795,0.792,0.734,0.766,0.0008%,0.000,0.560,0.625,0.839,1.0
0.466,0.202,0.000,0.000,0.181,0.000,0.553,0.000)

biciminde elde edilirw' vektdriinde yer alan gerlerin normalize edilmesi sonucunda

elde edilen kriterlerin 6ncelik dgerleri Cizelge 5.4’ te verilngtir.



Cizelge 5.4:Kriter agirliklari

Kriter . Kriter
No Kriter agirh gi
K1 Defans Yoénlendirme 0.079
K2 Ortalar(yan top) 0.086
K3 Top Kavrama 0.086
K4 Bire-Birler 0.080
K5 Sut Durdurma 0.083
K6 Elle Degaj 0.000
K7 Refleksler 0.107
K8 Hareketlilik 0.000
K9 Sezgi 0.061
K10 Karar Verebilme 0.068
K11 Konsantrasyon 0.091
K12 Pozisyon Alabilme 0.108
K13 Denge 0.050
K14 Ceviklik 0.022
K15 Hizlanma 0.000
K16 Ziplama 0.000
K17 Yetenek 0.020
K18 Liderlik 0.000
K19 Istikrar 0.060
K20 Cesaret 0.000

Kriterlerin 6nem &irliklarinin siralaryi:
K12> K7> K11> K2= K3> K5> K4> K1> K10> K9> K19> KI8K14> K17

seklindedir.
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Her bir kriter igin, kaleci adaylarinin bulanik likkarsilastirma matrisleri ve

Chang (1996)'In geslietiimis analiz yénteminden yararlanarak hesaplangrmlila

vektorleri Cizelge 5.5-5.24." de verilgtir.

Cizelge 5.5:Defans yonlendirme kriteri altinda adaylarin bukaikili karsilastirma matrisi ve girlik

vektord

Defans Yénlendirme Volkan Ristl Onur Hakan Cenk Ad?ﬁr/:ﬁ(rm
Demirel Regber Kivrak Arikan Gonen agiriix.
vektoru
Volkan Demirel (1,1,1) (1,1,1) (3,5,7 (1,1,1) (BB 0.320
RuUstu Recber (1,1,1) (1,1,1) (3,5,7) (1,3,5) (3 0.394
Onur Kivrak (1/7,1/5,1/3) (1/7,1/5,1/3)| (1,1,1) | (1/5,1/3,1/1) (1,1,1) 0.000
Hakan Arikan (1,1,1) (1/5,1/3,1/1) (1,3,5) (1,1,1) (1,35 0.268
Cenk Go6nen (1/5,1/3,2/1)(1/7,1/5,1/3)] (1,1,1) | (1/5,1/3,2/1) (1,1,1) 0.017

Defans yonlendirme kriterine gbre en uygun altefitisti Recber iken, onu sirasiyla

Volkan Demirel, Hakan Arikan ve Cenk Gdnen izlenedit
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Cizelge 5.6:Ortalar kriteri altinda adaylarin bulanik ikili kdestirma matrisi ve girlik vektori

Ortalar (yan top) Volkgn RUstU Onur Hakan C_gnk VAdayIarlq )
Demirel Recber Kivrak Arikan Gonen| agirlik vektori
Volkan Demirel (1,1,) (1,1,2) (1,35 (1,3,5) (BB 0.322
Riistii Recber (1,1,1) (1,1,2) (1,1,1) (1,1,1) (1,3 0.230
Onur Kivrak (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,11 0.121
Hakan Arikan (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,3, 0.220
Cenk Génen (1/5,1/3,1/1) | (1/5,1/3,1/1)| (1,1,1) | (1/5,1/3,1/1) (1,1, 0.108

Ortalar (yan top) kriterine gbre en uygun alteiffdblkan Demirel iken onu sirasiyla

Risti Recber, Hakan Arikan, Onur Kivrak ve Cenk Gozé&mektedir.

Cizelge 5.7:Top kavrama kriteri altinda adaylarin bulanik ikidirsilastirma matrisi ve @irlik vektort

Top Kavrama Volkgn Rstl Onur Hakan C_gnk VAdayIarlrJ i
Demirel Recber Kivrak SArikan Gonen | agirlik vektori
Volkan Demirel (1,1,2) (1,1,1) (1,3,5) (1,3,5) (Fp 0.388
Ristl Recber (1,1,1) (1,1,1) (1,3,5) (1,3,5) (1,3 0.355
Onur Kivrak (1/5,1/3,1/1) | (1/5,1/3,2/1) (1,1,1) (1,1,1) (1,1,1) 0.095
Hakan Arikan (1/5,1/3,1/1)| (1/5,1/3,1/1) (1,1,1) (1,1,2) (1,1,1) 0.095
Cenk Goénen (1/7,1/5,1/3)  (1/5,1/3,1/1)(1,1,1) (1,1,1) (1,1,1) 0.067

Top kavrama kriterine gore en uygun alternatif \&ilDemirel iken, onu sirasiyla
Rusti Recber, Onur Kivrak, Hakan Arikan ve Cenk Gozémektedir.

Cizelge 5.8:Bire-birler kriteri adaylarin bulanik ikili kanlagtirma matrisi ve girlik vektori

Volkan Rustu Onur Hakan Cenk Adaylarin
Bire-Birler Demirel Recber Kivrak Arikan Gonen | agirlik vektori
Volkan Demirel (1,1,1) (1,1,2) (3,5,7) (1,1,1) (3,5, 0.352
RuUstu Regber (1,1,1) (1,1,1) (3,57 (1,3,5) (3,5 0.388
Onur Kivrak (1/7,1/5,1/3)| (1/7,1/5,1/3 (1,11 Rw/3,1/1) | (1,1,1) 0.000
Hakan Arikan (1,1,1) (1/5,1/3,1/1 (1,35 (1,1,1)] (3,35 0.260
Cenk Go6nen (1/7,1/5,1/3 (1/7,1/5,1/3) (1,1,1) @@m’1/1) | (1,1,1) 0.000

Bire-birler kriterine gére en uygun alternatif §&iil Recber iken onu sirasiyla Volkan

Demirel ve Hakan Arikan izlemektedir.

Cizelge 5.9:Sut durdurma kriteri altinda adaylarin bulanik ilkiisilastirma matrisi ve girlik vektort

sut Durdurma Volk_an Ristl Onur Hakan C__enk Adaylarlrj_ )
Demirel Recber Kivrak SArikan Gonen | agirlik vektori
Volkan Demirel (1,1,1) (1,1,1) (1,3,5) (1,1,1) (3,5,7 0.308
Risti Recher (1,1,1) (1,1,1) (1,35 (1,1,1) (1,3, 0.273
Onur Kivrak (1/5,2/3,1/1) | (1/5,1/3,1/1) (1,1,1) | (1/5,1/3,1/1) (1,1,1) 0.085
Hakan Arikan (1,1,1) (1,1,1) (1,3,5 (1,1,1) (1)3, 0.273
Cenk Génen (1/7,1/5,1/3)  (1/5,1/3,1/1)(1,1,1) | (1/5,1/3,1/1) (1,1,1) 0.060
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Sut durdurma kriterine goére en uygun alternatif \&ikDemirel iken onu sirasiyla
Hakan Arikan, R§ti Recber, Onur Kivrak ve Cenk Gonen izlemektedir.

Cizelge 5.10:Elle degaj kriteri altinda daylarin bulanik ikilakilastirma matrisi ve girlik vektoru

Elle Degaj Volkgn Rustl Onur Hakan C_gnk VAdayIarlq i
Demirel Regber | Kivrak | Arikan Gonen | agirlik vektori
Volkan Demirel (1,1,2) (1,1,2) (3,5,7) (1,3,5) (1,3,5) 0.299
Ristll Regber (1,1,1) (1,1,1) (3,5,7) (1,355 (1,3,5) 0.299
Onur kivrak (1/7,1/5,1/3)| (1/7,1/5,1/8]1,1,1)| (1/5,1/3,1/1) (1/5,1/3,1/1) 0.042
Hakan Arikan (1/5,1/3,1/1)] (1/5,1/3,21/1§1,3,5)| (1,1,1) (1,1,1) 0.180
Cenk Gonen (1/5,1/3,1/1)  (1/5,/3,2/31,3,5)| (1,1,1) (1,1,1) 0.180

Elle degaj kriterine gore en uygun alternatif ValkBemirel ve Rl Recber iken

onlari Hakan Arikan, Cenk Go6nen ve Onur Kivraknzddktedir.

Cizelge 5.11:Refleksler kriteri altindadaylarin bulanik ikili kagslastirma matrisi ve girlik vektoru

Refleksler Volkan Ristl Onur Hakan Cenk Adaylarin
Demirel Recber Kivrak Arikan Gonen agirhk vektoru
Volkan Demirel (1,1,1) (1,1,1) | (1/5,1/3,2/1)(1/5,1/3,1/1)| (1/7,1/5,1/3 0.058
RuUstu Recber (1,1,1) (1,1,1) (1/5,2/3,1{1) (1,1,1) (1/5,1/3,1/1 0.088
Onur kivrak (1,3,5) (1,3,5) (1,1,1) (1,1,1) (1,11 0.286
Hakan Arikan (1,3,5) (1,11 (1,1,1) (1,1,1) (1/3,1/1) 0.209
Cenk Goénen (3,5,7) (1,35 (1,1,1) (1,3,5) (1,11 0.359

Refleksler kriterine gore en uygun alternatif Ce@knen iken onu sirasiyla Onur

Kivrak, Hakan Arikan, Rgii Recber ve Volkan Demirel izlemektedir.

Cizelge 5.12Hareketlilik kriteri altindaadaylarin bulanik ikili kasilastirma matrisi ve girlik vektdru

Hareketlilik Volkgn Rstl Onur Hakan ank Adaylanq i
Demirel Recber Kivrak Arikan Gonen | agirlik vektori
Volkan Demirel (1,1,2) (5,7,9) (3,5,7) (3,5,7) (BB 0.614
Ristl Recber (1/9,1/7,1/5 (1,4,1) (1/5,1/3,2/18/5,1/3,1/1) (1/5,1/3,1/1 0.000
Onur kivrak (1/7,1/5,1/3 (1,3,5 (1,1,1) (1,1,1) 1,1(1) 0.120
Hakan Arikan (1/7,1/5,1/3 (1,35 (1,1,1) (1,1,1y (1,11) 0.120
Cenk Gonen (1/5,1/3,1/1) (1,35 (1,1,1) (11,1 10 0.147

Hareketlilik kriterine goére en uygun alternatif Man Demirel iken onu sirasiyla Cenk

Gonen, Onur Kivrak ve Hakan Arikan, izlemektedir.
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Cizelge 5.13:Sezgi kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girhk vektori

Sezg Volkgn RUstU Onur Hakan C_t_enk VAdayIarlrJ )
Demirel Recber Kivrak Arikan Gonen | agirhk vektorl
Volkan Demirel (1,1,1) (1,1,1) (3,5,7) (1,1,1) (5,7,9 0.220
RuUstu Recber (1,1,1) (1,1,1) (3,5,7) (1,1,1) (5,7, 0.220
Onur kivrak (1/7,1/5,1/3)|  (1/7,1/5,1/3 (1,1,1) §J5w/3,1/1)| (1,1,1) 0.180
Hakan Arikan (1,1,1) (1,1,1) (1,3,5) (1,1,1) (3)5, 0.071
Cenk Goénen (1/9,1/7,1/5 (1/9,1/7,1/9) (4,1, (@Kk1/3)] (1,1,1) 0.309

Sezgi kriterine gore en uygun alternatif Cenk Gomken onu sirasiyla Rtil Recber ve

Volkan Demirel, Onur Kivrak, Hakan Arikan izlemettiie

Cizelge 5.14:Karar verebilme kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlk

vektori
Karar verebilme Volkgn Rustu Onur Hakan C__enk Adaylarlq )
Demirel Recber Kivrak Arikan Gonen | agirlik vektoru
Volkan Demirel (1,1,1) (1,1,1) (3,5,7) (1,3,5) (Fp 0.392
RuUstu Recber (1,1,1) (1,1,1) (1,3,5) (1,1,2) (1,31 0.280
Onur kivrak (1/7,1/5,1/3)| (1/5,2/3,2/1) (1,1,1) | (1/5,1/3,1/1) (1,1,1) 0.028
Hakan Arikan (1/5,1/3,1/1) (1,1,1) (1,35 (1,1,1) (1,3,5) 0.272
Cenk G6nen (1/7,1/5,1/3) (1/5,2/3,11) (1,1,1) | (1/5,1/3,1/1) (1,1,1) 0.028

Karar verebilme kriterine goére en uygun alterngtilkan Demirel iken onu sirasiyla

Rusti Recber, Hakan Arikan, Onur Kivrak ve Cenk Gomeemektedir.

Cizelge 5.15:Konsantrasyon kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlik vektort

Konsantrasyon Volkgn Risti Onur Hakan C_gnk Agga%:ﬁl:m
Demirel Recber Kivrak Arikan Gonen v
vektoru
Volkan Demirel (1,1,1) (1,1,1) (3,5,7) (1,1,1) (3,5,7) 0.347
RuUstu Recber (1,1,1) (1,1,1) (1,3,5) (1,1,1) (35,4 0.305
Onur kivrak (1/7,1/5,1/3)  (1/5,1/3,1/1) (1,1,1) W/5,1/3) (1,1,1) 0.000
Hakan Arikan (1,1,1) (1,1,1) (3,5,7) (1,1,1) (3)5,7 0.347
Cenk Génen (1/7,1/5,21/3) (1/7,1/5,1/8) (1,1,1) (W5,1/3) (1,1,1) 0.000

Konsantrasyon kriterine gore en uygun alternat¥elkan Demirel ve Hakan Arikan

iken onlari sirasiyla Rtil Recgber izlemektedir.
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Cizelge 5.16:Pozisyon alabilme kriteri altinda adaylarin bukaikili karsilastirma matrisi ve girlik

vektoru

Pozisyon alabilme Volkgn Rustl Onur Hakan C__enk Aggx:ﬁ(rln

Demirel Recber Kivrak Arikan Gonen v

vektoru

Volkan Demirel (1,1,2) (1/5,1/3,1/1 (1,3,5) (1B8,5] (3,57) 0.333

Ristl Regber (1,3,5) (1,1,1) (3,5,7) (1,3,5) (5,7, 0.420

Onur kivrak (1/5,1/3,1/1)] (1/7,1/5,1/3 (1,1,1) 5Jw/3,1/1) (1,1,1) 0.005

Hakan Arikan (1/5,1/3,1/1 (1/5,1/3,1/1) (1,3,5 (1) (1,3,5) 0.241

Cenk Gonen (1/7,1/5,1/3 (1/9,1/7,1/%) (1,1,1) (Ws1/1) (1,1,1) 0.000

Karar verebilme kriterine gore en uygun altern&ifsti Recber iken onu sirasiyla

Volkan Demirel, Hakan Arikan ve Onur Kivrak izlenbedir.

Cizelge 5.17:Denge kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve @irlik vektori

Denge Volkan Ristd Onur Hakan Cenk Ad?%:lall(rm
9 Demirel Recber Kivrak Arikan Gonen agiriix.
vektori
Volkan Demirel (1,1,2) (1,1,2) (3,5,7) (1,3,5) (3,5,7 0.282
Ristl Regber (1,1,1) (1,1,1) (3,5,7) (1,3,5) (5,7, 0.305
Onur kivrak (1/7,1/5,1/3) (1/7,1/5,1/3 (1,1,1)) 5w/3,1/1) (1,1,1) 0.000
Hakan Arikan (1/5,1/3,1/1) (1/5,1/3,1/1 (1,35 ,A(1) (1,3,5) 0.200
Cenk Gonen (1/7,1/5,1/3) (5,7,9 (1,11 (1/5,4B,1 (1,1,1) 0.214

Denge kriterine gore en uygun alternatif sRil Recber iken onu sirasiyla Volkan

Demirel, Cenk Gonen ve Hakan Arikan izlemektedir.

Cizelge 5.18:Ceviklik kriteri altindaadaylarin bulanik ikili kanlastirma matris ve @rlik vektori

Ceviklik Volk_an Ristl Onur Hakan C__enk Adaylarlq }
Demirel Recber Kivrak Arikan Gonen | agirhk vektoru
Volkan Demirel (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,11 0.141
RuUstu Recber (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,31 0.467
Onur Kivrak (1,1,1) (1/5,2/3,2/1) (1,1,1) (1,1,1) (1,1,1) 0.126
Hakan Arikan (1,1,1) (1,1,1) (1,1,1) (1,1,3) (1)1,] 0.141
Cenk Go6nen (1,1,1) (1/5,2/3,1/1) (1,1,1) (1,1,1) (1,1,1) 0.126

Ceviklik kriterine gore en uygun alternatif Rl Recber iken onu sirasiyla Volkan

Demirel, Hakan Arikan ,Onur Kivrak ve Cenk Gondenzektedir.
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Cizelge 5.19:Hizlanma kriteri altindadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Hizlanma Volkgn Rstl Onur Hakan C_gnk VAdayIarlq )
Demirel Recber Kivrak Arikan Gonen | agirlik vektoru
Volkan Demirel (1,1,1) (1,3,5) (1,3,5) (1,3,5) (BB 0.478
RuUstu Recber (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1) 1(1) 0.130
Onur kivrak (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1, 1,161 0.130
Hakan Arikan (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1)] (1,1,1) 0.130
Cenk Goénen (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,11 ) 0.130

Hizlanma kriterine gbre en uygun alternatif Volk@emirel iken, onu Rl Recber,

Onur Kivrak, Hakan Arikan ve Cenk Gonen izlemektedi

Cizelge 5.20:Ziplama kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Ziplama Volkgn RUstl Onur Hakan C_gnk VAdayIarlq i
Demirel Recgber Kivrak Arikan Gonen agirlik vektori
Volkan Demirel (1,1,1) (1,1,2) (1,3,5) (1,3,5) (1,1,1) 0.312
Ristl Recber (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.140
Onur kivrak (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1)| 1/5,1/3,1/1) 0.118
Hakan Arikan | (1/5,1/3,1/1 (1,1,1) (1,1,2) (1,1,1)| (1/5,1/3,1/1) 0.118
Cenk Goénen (1,1,2) (1,1,1) (1,3,5) (1,3,5) (1,1,1 0.312

Ziplama kriterine gore en uygun alternatifler Cei@&bnen ve Volkan Demirel iken

onlari Rt Recgber, Onur Kivrak ve Hakan Arikan izlemektedir

Cizelge 5.21:Yetenek kriteri altindadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Yetenek Volkgn Rstl Onur Hakan C_gnk Adaylanq i
Demirel Recber Kivrak Arikan Gonen | agirlik vektori
Volkan Demirel|  (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1) 0.254
Ristl Recber (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1) 0.254
Onur kivrak (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.141
Hakan Arikan | (1/5,1/3,1/1)(1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/ 0.097
Cenk Génen (1,1,1) (1,1,2) (1,1,1) (1,3,5) (1,11 0.254

Yetenek kriterine gore en uygun alternatif Volkaenbrel, Rigti Recber ve Cenk

Gonen iken onlari Onur Kivrak ve Hakan Arikan izé&kiedir.

Cizelge 5.22:Liderlik kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Liderlik Volkgn Ristd Onur Hakan ank Agg)r/:ﬁfm

Demirel Recber Kivrak Arikan Gonen o

vektorl

Volkan Demirel (1,1,1) (1,1,2) (5,7,9) (5,7,9) (7,9,9 0.500
Risti Regber (1,1,1) (1,1,1) (5,7,9) (5,7,9) (7,9 0.500
Onur kivrak (1/9,1/7,1/5) (1/9,1/7,1/5) (1,1,1) 1) (1,3,5) 0.000
Hakan Arikan (1/9,1/7,1/5) (1/9,1/7,1/5) (1,1,1) ,1(1) (1,3,5) 0.000
Cenk GOnen (1/9,1/9,1/7 (1/9,1/9,1/7)  (1/5,1/3,1(1/5,1/3,1/1) (1,1,1) 0.000
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Liderlik kriterine gdre en uygun alternatifler Valk Demirel ve R§il Recber’dir.

Gizelge 5.23istikrar kriteri altindaadaylarin bulanik ikili kasilastirma matrisi ve girlik vektori

istikrar Volkgn Ristd Onur Hakan C_gnk Agg)r/:ﬁfm

Demirel Recber Kivrak Arikan Gonen .

vektori

Volkan Demirel (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1)| (1/5,1/3,1/1) (1/5,1/3,1/1) 0.093
RuUstl Regber (1,3,5) (1,1,2) (1,1,2) (1,1,1) (1,1,1) 0.227
Onur kivrak (1,3,5) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.227
Hakan Arikan (1,3,5) (1,1,1) (1,1,1) (1,1,1) (11,1 0.227
Cenk Gonen (1,3,5) (1,1,1) (1,1,1) (1,1,1) (1,11 0.227

Istikrar kriterine gore en uygun alternatiflersRiiRecber, Onur Kivrak, Hakan Arikan,

Cenk Gonen iken onlar1 Volkan Demirel onlari izlddeslir.

Cizelge 5.24:Cesaret kriteri altindadaylarin bulanik ikili kaglastirma matrisi ve girlik vektori

Cesaret Volk_an Rustu Onur Hakan C__enk Adaylarlrj_ )
Demirel Recber Kivrak | Arikan Gonen | agirlik vektori
Volkan Demirel (1,1,1) (1/5,1/3,1/1) (3,5,7) (3,5,7 (3,57 0.193
RuUstu Recber (1,3,5) (1,1,1) (7,9,9 (5,7,9) (7,9,9 0.328
Onur kivrak (1/7,1/5,1/3) (1/9,1/9,1/7 (4,1,  161) (1,1,1) 0.160
Hakan Arikan (1/7,1/5,1/3) (1/9,1/7,1/5 (1,1,1) ,11) (1,1,1) 0.160
Cenk Go6nen (1/7,1/5,1/3 (1/9,1/9,1/7 (1,1, @M1 (1,11 0.160

Cesaret kriterine gore en uygun adaytliRecber iken, onu sirasiyla Volkan Demirel,
Onur Kivrak, Hakan Arikan ve Cenk Gonen izlemektedi

Tum adaylarin 20 kriter altinda gkrlendirmeleri sonucunda elde edilen
alternatif Gstunluk @rhklari ile her kritere ilskin agirlik degerleri garpilip toplanir.
Boylece her adaya skin toplam dgerlendirmeye ulglir. Bu deserler adaylarin

astunluk girlik degerlerini vermektedir.
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Cizelge 5.25Kriter dncelik &irliklari

Kriterler K1 K2 K3 K4 K5 K6 K7 K8 K9 K10

Kriter A girh g1 | 0.079 | 0.086 | 0.086 | 0.080 | 0.083 | 0.000 | 0.107 | 0.000| 0.061 | 0.068

Volkan Demirell 0.320| 0.322] 0.38§ 0.352 0.308 0.299 0,058 0.514 200.20.392

RuUstu Recber 0.394 0.230 0.355 0.388 0.273 0.299 0,08800| 0.220| 0.28(

Onur Kivrak 0.000] 0.121 0.095 0.000 0.085 0.042 86,2 0.120| 0.180| 0.028

Hakan Arikan 0.268 0.220 0.095 0.260 0.273 0.18020®, 0.120| 0.071] 0.272
7

Cenk GOnen 0.017 0.10B 0.04 0.0p0 0.060 0.p.80 90}36.147| 0.309| 0.028

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20 | toplam
0.091 | 0.108 | 0.050 | 0.022 | 0.000 | 0.000 | 0.020 | 0.000 | 0.060 | 0.000
0.347 | 0.333| 0.282] 0.141 0.47 0.312 0.254 0.500 930.0 0.193| 0.290
0.305 | 0.420| 0.305 0.467 0.13 0.140 0.254 0.500 2/0.p 0.328 | 0.303
0.000 | 0.005| 0.000] 0.12¢ 0.13 0.118 0.141 0.0o0 2/0.p 0.160| 0.078
0.347 | 0.241| 0.200F 0.141 0.13 0.118 0.097 0.000 2/0.p 0.160| 0.235
0.000 | 0.000| 0.214 0.124 0.13 0.312 0.254 0.000 2702 0.160| 0.094

[el e}l el

Cizelge 5.26:Adaylarin ustunlik @rhklan

Kaleci Adayi Alternatif Gstinlak a girh g1
Volkan Demirel 0.290
Ristl Recber 0.303
Onur Kivrak 0.078
Hakan Arikan 0.235
Cenk Gonen 0.094

Alternatif Ustunlik girhklarina gére Turkiye A Milli futbol takimindadteci olarak

gorev yapabilecek en iyi oyuncu fii Recber’ dir. BAHP yontemi ile kaleci adaylari,

1.Rith Regber, 2.Volkan Demirel, 3.Hakan Arikan, 4.C@dken, 5. Onur Kivrak

olarak siralannstir.

5.1.2. Bulanik analitik hiyerarsi stireci yontemi ile defans oyuncusu segimi

Bu kesimde oncelikle defans oyuncu seciminde goéidnénalinan 20 kriter
aciklanacaktir.

1-ilk Dokunus
Her oyuncunun ihtiya¢ duygu ve sahip olmasi gereken bir 6zelliktir. Oyuncu
topla bulgtugunda ilk topa dokurgunun ne kadar kaliteli olgw 6nemlidir.

Oyuncunun topu havalandirmadan veya kontrolini détmybden durdurabilmesi
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disinda, topa yapilan ilk temas ile topu etki yarakagare dgru yonlendirebilmesi de
g0z oOnidnde tutulur. Defans oyunculari alan ve adsaunmasini iyi yapabilen
oyunculardan secilmelidir. Rakip takimin ileri udangdrev yapan oyuncularin marke
edilmesi ve ceza sahasina atilan toplara ilk midebéabirinci derecede sorumludurlar.
Ik dokuny rakip at@in sonlandiriimasinda ¢ok 6nemlidir. Yapilamayayavéatali
yapilan ilk mudahale sonucunda oOnemli tehlikelegayabilirsiniz. Rakip atan
sonlandirilabilmesi icin zamaninda ve uygun ilk &ésngok etkilidir.
2-Pas Verme

Pas vermek; topu bir oyuncudangeline gecirmektir. Futbolun temelini
olusturan bir kriterdir. Her ne kadar gorevi savunmaniyeopu ceza sahasli sthda
tutmak olan defans oyuncular icin ¢cok gerekli @dudisinilmese de aksine pas
vermek gerekli ve dnemli kriterlerdendir. Bu yantdiisiince ile milli takimimiz defans
oyunculari bgarisiz olmyglardir. Defans boélgesinde gorev alan oyuncularireadece
topu uzaklatirmay! diginup ceza sahasina gelen topu pas vermigndési olmadan en
uzgza atma fikrini benimsediler, yillarca bunu uyguladive baarisiz oldular. Cunku
sisirdikleri topun yeniden ceza sahasina gelede donen her topun bariz gghnsi
oldugunu ve mag icinde surekli topsirerek 90 dakikay! geciremeyeceklerini bilseler de
hata yapmaktan korktuklari i¢cin bu yamluygulamaya devam ettiler. Defans oyuncusu
aldigi topu en yakinindaki oyuncuya gta bir sekilde pas verebilmelidir. Bu alanda
gorev yapan oyuncular gr oyuncular gibi topu oyuna dahil edebilmeli ve pas bir
atak potansiyeli tayabilmelidir.
3-Kafa Topu

Toplara kafa vurgu yapabilmek, her mevki oyuncusu icin 6nemlidir.k&ia
defans oyunculari icin daha fazla 6nemirtakafa topuna cikabilmek ve g vurusu
yapabilmek oyuncularin mutlaka sahip olmasi gerekenozelliktir. Rakip takimin
havadan yapsi ataklari kesmek ve gol olmasini engellemek iggfads oyunculari
oncelikle d@ru yerde durup, topa kafasi ile midahale ederek mgmkin oldgu
kadar ceza sahasininsitia gonderebilmelidir. Oyuncu g vurwsu yapabilmek icin
cok iyi konsantre olmali ve topun havada kaliresini ve gejiacisini kestirebilmelidir.
Kafa vurwu yapabilmek icin zamanlamayi iyi yapabilmgcttir. Boylece kontrolll bir
kafa vurgu yaparak top istenen noktaya gonderilebilir.
4-Markaj

Markaj futbol oyununda rakibin en énemli oyuncusag alinan 6zel 6nlemi

ifade eder. Eer rakibinizin oyun plani bir futbolcu tzerine kiuyorsa, ya da rakip
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takimda c¢ok oOzel vyetenekleri olan bir oyuncu mevadse bu futbolcuyu
etkisizlestirebilmek icin bir futbolcu onu savunmakla gorewrilir. Oyuncu, marke
etmekle gorevli oldgu oyuncunun pgnden ayrilmayaga igin takiminin hicumlarinda
da bir katkisi olmaz. Ama burada dnemli olan rakipildizini etkisiz hale getirmektir.
Ancak gunumuzin @alss futbolunda adam adama savunma aglag pek yer yoktur.
Adam adama savunma anlgyirakibin kaliteli futbolcularn tarafindan kolayle&k
asllabilmekte ve en kotiusu takim icinde yardignte ve dayasmayi yok ederek takim
ruhuna darbe vurmaktadir.
5-Top Kapma

Top kapma, oyuncunun rakip oyuncuya pres (baskpamgk onu hataya
zorlamasi ve boylece topa sahip olmasidir. Bunimdguncu hizli ve ¢evik olmalidir.
Rakip oyuncuyu ve topu miumkin ofglu kadar dikkatli takip etmeli ve firsatini
buldusu an topu alabilmelidir. Bu 6ze#e sahip olan oyuncu gér oyunculardan bir
adim 6ndedir. Her oyuncunun yeteri kadar iyi olnfau beceri defans oyunculari igin
cok énemlidir.
6-Hareketlilik

Defans bolgesinde yer alan oyuncularin ¢ok fazlewydvardir. Bu oyuncular
alan markaji yaparlar ve savunmanin gerisinde estingglarlar. Defans oyunculari
sahanin tamamini ve tim oyunculari izleyebilme tajam kendi takimi lehine olumlu
kullanabilmelidir. Savunmanin arakasina atilan grasimidahale edebilecek aciyi
mutlaka sg@lamali ve takim arkad&rina gerekli uyarilari yapabilmelidirler. Ayrica
kalecisi ile surekli olarak ilegim icinde olmali ve onun uyarilarini dikkate alnoia
Batdn bunlar yapabilmek icin defans oyunculari h@man hareket halinde olmalidir.
Tek bir alanda sabit kalmamall ve oyununsaia gore yer déstirmelidir. Hareketlilik
fiziki yapiyla dazrudan ilskilidir. Fiziken agir olan oyuncular kisith hareket imkanina
sahiptir. Bu da onlarin iyi bir defans oyuncusu alanina engel olmaktadir.
7-Sezgi

Sezgi; altinci his de denilen gistan gelen sonradan kazaniimayan ancak
tecriibeyle gedtirilen bir yetenektir. Bir olayl gercekjmeden oOnce hissedebilme
yetisidir. Oyunun birgok aninda gereklidir, oyungelisimine gore duraga dogru yeri
belirlemesinde dnceden sezmesine etkilidir. Detgnscularinin dier oyunculara gore
daha zor sorumluluklari vardir. Bu oyuncular oyuiyu takip etmeli ve rakibin
ataklarini  6nceden sezmelidir. Topun (gidebifgceve rakip oyuncunun

hareketlenebilegg alanlari tahmin edebilmelidir. Pozisyonunu bundregalmali ve
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rakibin savunma bkunun arkasina kagmasina engel olmalidir. Sezgerkrdefans
oyunculari icin avantaj geayan bir 6zelliktir.
8-Caliskanlik

Bu kriter oyuncularin kendilerini getirebilmesi icin mutlak sahip olmalari
gereken bir 6zelliktir. Oncelikle oyuncu antrennsania diizenli katiimali ve kendini
gelistirmek icin cok cakmalidir. Hem fiziksel hem de teknik ggini icin cok
calismay! kendine prensip edinmelidir. Ayrica oyun i@nde bgarili olabilmesi ve
kendini gosterebilmesi icin daima ¢ok gadalidir.
9-Karar Verebilme

Futbol hizli oynanan bir oyundur. Oyunun sonucurlegien genellikle basit
hatalardir. Oyuncular bu hatalari yapmamak icin aamda ve dgru kararlar
verebilmelidir. Defans bolgesinde gorev yapan owleg kaleciden ©nceki son
adamlardir. Rakip oyuncularin kaleciyle §akariya kalmamasi icin son midahale
sansi bu oyunculardadir. Defans oyunculari duracekigerleri ve yapacaklari
midahalenirgekline, glctne, hizina iyi karar verebilmelidir. \kakdirde rakiplerini
engelleyemezler veya penaltt olmasina neden alebpili Karar verebilme kriteri
oyuncularin bgarisi tzerinde dgudan etkilidir.
10- Konsantrasyon

Konsantrasyon kriterini kaleci secimi icin aciklatrk. Benzersekilde defans
oyuncularinin sorumluluklarini en igekilde yapabilmeleri icin 90 dakika boyunca
dikkatli olmalaridir.
11-Pozisyon Alabilme

Savunma blgunu olgturan defan oyuncularinin rakibi engellemek icin
durmalari gereken vyerleri iyi belirlemeleridir. Birleriyle koordineli bir sekilde
savunmada yer almalari gerekir. Arkgldainin yer dgistirmelerini takip etmeli ve
savunma blgunda beluk birakmayacakekilde pozisyon almalari gerekir. En dnemlisi
rakip hiicum oyuncularina gore pozisyonlarini betirélidirler. Pozisyon hatasi yapan
oyuncular topa mudahalede yetersiz kalabilirler.
12-Denge

Defans oyunculari, kalabalik ve hareket edebilnamiain kisitlgi oldusu ceza
sahasi icinde dengeli hareket etmelidir. Ayaklaridstiinde gucli bisekilde durup,
viicudun dengesini koruyabilmel@arttir. Defans oyunculari ayni zamanda dengelerini
iyi korumali ve omuz omuza miucadelelerde ayaktankatirlar. Defans oyunculari

genellikle fiziksel yapilari gl oyunculardir. Byuncular hizli oyunculara gére daha
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dengelidir. Defans oyuncularinin dengeli olmaslaon istemeden bir hata yapmalarini
engeller. Ceza sahasi alaninda hizlisgalipozisyonlarda dengesiz bakilde oyuncuya
ya da topa mudahale eden oyuncular muhtemel balpetusmasina neden olabilir.
13-Ceviklik

Ceviklik, bir noktadan derine hareket ederken vicudun yodnund mumkin
oldugunca hizli, akici, kolay ve kontrollgekilde deistirebilme yetengidir. Kisaca
ceviklik, kisinin pozisyonunu dastirme hizi ile ilgkilidir. Defans oyuncularinin ¢ok
hizli pozisyon dgisikli gi yapabilmeleri gereklidir. Rakip takimin atakladtenatgin ve
rakip oyuncularin yonleri her an glgebilir. Bu durumda defans oyunculasiestikleri
oyuncuya veya topa goére pozisyon almalgarttir. Bunun icin de oldukga cevik
olmalari gereklidir. Cevik olmak hizli olmakla gtodan bglantiidir. Futbol hizh bir
oyundur ve oOzellikle defans oyuncularininsdall olabilmeleri icin oldukca hizli
hareket edebilmeleri gereklidir.
14-Sirat

Ideal bir bek oyuncusu siratli olmalidir ve macdeiruzun sire kabilmelidir.
Cunkd oyunun temposu bu futbolcularin performareeriiiden ayarlanmalidir. Bu
futbolcular rakipten topu kapma konusundadodi olmalidir. Zira kapilarinda suratli
futbolcular oynayacak ve bu futbolcularin bileklele hizli olacaktir. Hizli bileklere
sahip futbolculara faul yapmadan midahale etmeg&ngkt gerektirir. Bu nedenle bekler
rakibe muidahale yapmadan topu kapmalidir. Kayarékiatiale gibi durumlarda da
rakibe faul yapmamak icin bu ozellikleri iyi olmair. Ayni zamanda atletik bir vicut
yapisina sahip olmahdir. Zira hantal defans oylaroun stratli kanat oyunculari
karsisinda higanslari yoktur.
15-Ziplama

Ziplama kriteri, oyuncunun hava toplarindaki bdeeini ifade eder. Yan
toplarda veya dgrudan gelen yiiksek toplara, rakip oyuncudan dncabimeleri icin
Iyi derecede ziplamalari yani yukselmeleri gerekir.
16-Dayanikhlik

90 dakika boyunca yiiksek tempoda oynanan mag iigeeis surekli hareket
halinde ve kgan oyuncularinpu yorucu tempoda ayakta kalabilmeleri i¢in oldukca
dayanikli olmasi gerekir. Dayanikfiii yeterli olmayan oyuncular, performansiarini
istenen dl¢cliide gosteremez ve oyundan erkgerii. Oyuncular kendilerine iyi bakip

gelistirmeleri ve dayaniklihklarini artirmalidir.
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17-Guclilik

Gugclulik, bazi insanlar tarafindan dayaniklilikéariyle 6zdglestirilebilir. Fakat
guclaluk dayaniklihktan farkli olarak oyuncunurziksel yapisiyla ikilidir. Defans
oyunculari gibi omuz omuza micadele veren oyunoulayakta kalabilmeleri icin
oldukca guiclt olmalari gerekir. Bu bolgede gentdligucli yapilan olan yere @am
basan oyuncular tercih edilir.
18-Yetenek

Yetenek kriterini kaleciler icin acgiklagtik. Defans oyunculari icin de yetenek,
bir oyuncunun agiklagimiz diger kriterlere belirli oranda sahip olmasidir.
19-istikrar
Istikrar, bir oyuncu icin ikisekilde agiklanabilir. Birincisi oyuncunun kadrodarekli
yer almasidir. Oderi ise oyunda yer algi sire icerisinde ayni performansi
gOsterebilmesidir.istikrarsizlik ise oyuncunun zaman zaman kadrodadikenyer
bulabilmesidir. Oyuncunu igli c¢ikisli grafiginin olmasi da istikrarsizliktiristikrar,
oyuncuya tecribe kazandirir. Geliinde d@rudan etkilidir. Hem teknik acidan
gelismesi icin hem de psikolojik yonden rahat olmasikiatina b&lidir. Basarili
oyuncular incelenginde, futbol hayatlarinin biyuk bir béliminde istikgosterdikleri
gorulebilir.
20-Cesaret

Defans bolgesinde yer alan oyuncular kritik hamlgpmak zorundadir ve bu
hamleler zaman zaman cesaret gerektirir. Cesargyynconun gerek omuz
micadelelerinde, gerekse kritik karar vermesi game&inlarda cesurca davranmasidir.
Futbolda 06zellikle defans oyunculari icin sdylendekmeye kafa uzatmak” soézi
cesaret kriterini 6zetlemektedir.

BAHP yontemi ile defans oyuncularinin isgc¢icin kullanilan kriterler ve

adaylari gosteren yafekil 5.2'de verilmgtir.
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Sekil 5.2: BAHP yontemi ile defans oyuncularinin seg¢im yapisi
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Kriterler ve alternatifler, karar vericiler tarafian dgerlendirilmistir. Bu deserlendirme

sonugclari ile bulanik karar matrisi gturularak dgerler Eitlik (5.1) e gbére tek bir

degere indirgenmtir.

Cizelge 5.27:Karar vericilerin kriterlere gore birggrilmi s bulanik ikili kasilastirmalar matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Ki |1.01.0,1.0  3.05.0,79 152535 0.3040.5 ,106.6] 4.06.07% 254565 141925 BHEH| 14,1924
K2 1010203 1.01.0190 16,2126 0.2030.6 ,10®.1| 16,2740 0.61.6,27 0.2,03,1.0 01618| 0.2,0.2,0.5
K3 10.3,04,0.7] 04,0506 1.01.0,20 0.2,030.8,010.2| 08,1828 1.1,2.1,32 11,2183 18}%5| 0.4,04,0.9
K4 1212629 1640601 133556 1.01.01.0,155.0f 233.85% 204.06/0 213245 13%3B| 1.3,2.84.5
K5 |0.60918 050712 436484 050.7/1.0,1100.0/f 3.55.06.0 355575 23385b5 HB/BHG| 1.1,2.1,3.3
K6 |0.1,0.2,0.3 030406 04,0613 0.20304,0003 101010 162230 04108 0O418| 0.1,0.2,0.3
K7 10.2,02,04| 04,0618 0.30509 0.2030.5,0®@0.3| 030506 1.01.0140 0.61.1,1.8 13438| 0.1,0.2,0.5
K8 |0.4,05,0.7, 1.0,3.05¢0 0.3,0509 0.2030.5,080.4| 061126 0.60917 1.01.0,,.0 13%HD| 0.4,0.5,0.8
K9 |0.2,03,04] 05091y 0.2,04,08 0.2,0.30.6,0@0.2| 051.02.6 0.2,03,006 0.2,0.3,0.6 100110| 0.9,1.4,2.]
K10 | 0.4,05,0.7f 2.0436.4 16,2428 0.204/0.8 ,060.9| 335474 214667 1221p6 05®| 1.0,1.0,1.0
K11 | 2.0,25,2.8| 23,409,741 245171 16,17/1.8 ,0B64€.8| 58,799.0 4.06.1,79 1.725p.8 410/0| 0.4,0.5,0.6
K12 | 0.3,0.5,0.9| 0.6,0.9,1.y 0.5,0.9,4.7 0.2,0.3/0.5,0B80.4| 0.4,06,09 0.3,04,06 0.6,009,1.8 040%| 0.2,0.3,0.5
K13 | 0.4,0.5,0.6| 25,2830 05,1026 0.2,0.2)0.4 ,0®10.3| 1.2,1.3,1.3 05,0.8,143 0.2,03,0.7 6GHP®| 0.2,0.3,0.1
K14 | 0.2,0.3,0.6/ 0.5,0.7,1.2 0.4,0.6,48 0.2,0.2)0.4 ,0064..7| 0.6,09,1.7 0.6,1.1,216 0.4,06,1.7 GI®| 0.2,0.3,04
K15 | 0.2,0.2,0.2| 0.2,0.3,04 0.3,0.3,05 0.2,0.2)0.3 ,0®0.2| 0.2,0204 0.2,03,04 0.1,0.2,0.3 @NB| 0.1,0.2,0.
K16 | 0.4,0.6,0.9| 0.4,06,1.8 05,0917 0.2,03)0.6 ,0®10.3| 1.2,212.6 1.6,24,28 0.4,06,0.9 074101| 0.2,0.3,0.7
K17 | 0.4,0.6,0.9] 12,2126 1.2,16,47 0.3,05)0.9 ,0@0.4| 1.03.05.0 1.64.06{1 0.4,0.6,0.9 0GBL00| 0.3,0.5,1.1
K18 | 0.2,0.3,0.6| 0.3,04,0.6 0.3,0509 0.1,0.2)0.3,0®0.3| 0.3,04,0.8 04,0.6,17 03,0509 BNH®| 0.3,0.4,0.6
K19 | 06,1.1,28 0.7,1.129 0.7,1129 0.3,04)0.6 040.6| 2.24.76.7 2146,6{7 03,0509 28B06#4| 0.4,0.5,0.1
K20 | 04,06,1.8/ 1.2,16,1fy 06,1128 0.2,030.5 ,0@04| 050.712 123354 03,0406 0BH0KB| 0.2,0.2,04
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
K1 | 04,0405 112235 16,2128 183348 58%5| 111623 111623 183348 ®B4K| 0.61.62.4
K2 1010204 061118 03,0404 091421 420%.0/ 06,16,27 04,0508 18,2838 ®3®| 0.6,0.60.8
K3 10.1,0.204 061118 04,1018 0.616,2.6 320%.0] 06,1118 0.6,0.6,08 112181 3% | 0.4,0.9,1.4
K4 |0.6,06,06] 2.04.06.0 254565 2843558 56065 1.83.35. 112235 3.8536.8 166327 | 2.0,3.55.0
K5 1131823 233345 4.06.0,45 0.6,16,2.8 6638.0) 35557% 254565 385368 16632/ 2.8,4.36.C
K6 |0.1,01,0.2 11,1628 08,0808 0.6,1.1,1.8 48%.5 04,0508 0.20310 132383 @0®| 0.9,14.2.1
K7 1010203 18,2838 08,1320 0.4,009,1.8 ,38%.3| 04,0406 020306 06,1628 @0®| 0.2,0.3,0.8
K8 | 04,0406 06111y 153585 0.6,16,28 5%¥.0] 11,1623 11,1623 112181 N3 | 1.6,2.63.8
K9 1010203 182838 11,2132 1.1,2133 ,53%.0] 09,1523 14,2028 2338p3 @NB| 16,2.1,2.4
K10 | 1.6,2.1,2.8 2.0,3.55.0 153.045 23,3.85.3 ,600/.5| 153.045% 1.02.0.3]0 1.82.88.8 105| 2.8,4.3,5.§
Ki1 | 1.0,1.0,1.0f 254.055 284360 18,334.8,668B.5 28436.0 284360 2338p3 =BHPH| 3.85.3,6.3
Ki2 | 0.2,0.3,04| 1.0,1.0,1.0 0.8,1.3,1.8 0.4,09/1.6 ,40%6.0| 04,1.01.8 04,0918 132383 0400 | 1.4,2.0,2.§
K13 | 0.2,0.2,0.4| 0.6,08,1.83 1.0,1.0,10 1.1,2.13.3 ,50¢/.0| 0.6,1.22.0 0.61.1,1{8 0.6,1.1,1.8 111321 | 1.6,2.6,3.§
K14 | 0.2,0.3,0.6/| 0.6,1.1,28 03,0509 1.0,1.01.0,53%.0| 2.33.33.8 23,2828 21,2628 ®H0/| 2.1,3.1,3.§
K15 | 0.1,0.2,0.2] 0.2,0.3,05 0.1,0.2,03 0.2,0.2,0.3 ,11001.0/ 0.1,0.2,04 0.1,0.2,044 0.2,0.2,0.6 (OLJ0®| 0.1,0.2,0.4
K16 | 0.2,0.2,04| 0.6,1.1,26 05,0917 0.2,0304 524.1| 1.0,1.0,1. 131825 13,2843 04006 1.1,2.2,3.5
K17 | 0.2,0.2,04| 0.6,1.12.6 0.6,09,1.7 04,0404 524.1| 04,0508 1.01.010 11,1623 0618| 1.1,2.2,3.5
K18 | 0.2,0.3,0.4] 0.3,0.4,0.8 0.6,0.9,1.7 0.4,04,0.5 ,455%.4| 0.2,04,0.8 0.4,0.6,09 1.01.0,1.0 04RO | 2.6,3.6,4.§
K19 | 0.2,0.3,0.4] 2.0,25,2.8 03,0509 0.6,1.12.7 ,7540.0| 16,2428 0.6,0917 0.50.7,1.2 100110| 2.3,3.8,5.3
K20 | 0.2,0.2,0.3] 0.4,050.y 03,0406 0.3,030.5 ,493%.1| 03,0509 0.305,09 0.20304 GBHH®¥| 1.0,1.0,1.0
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Cizelge 5.27°'de verilen bulanik ikili kafastirma matrisinden yararlanarak Chang
(1996)'in Gengletilmis Analiz Yontemi'ne gore kriterlere gkin sentez dgerleri Esitlik

(4.2)'den hesaplanmve

S =(31.911,50.946,69.989) (1/972.902,1/688,1/417.331F (0.033,0.076,0.1¢
S, = (14.929,24.376,36.070) (1/972.902,1/688,1/417.331F (0.015,0.036,0.0¢
S, =(13.154,24.104,37.358) (1/972.902,1/688,1/417.331F (0.014,0.036,0.0¢
S, = (38.548,65.442,92.328) (1/972.902,1/ 688,1/417.331F (0.040,0.097,0.2.
S, =(48.571,74.102,99.750) (1/972.902,1/688,1/417.331F (0.050,0.110,0.2¢
S, = (12.802,19.518,29.077) (1/972.902,1/688,1/417.331F (0.013,0.029,0.0°
S, = (11.804,19.695,31.151) (1/972.902,1/688,1/417.331F (0.012,0.029,0.0°
S, =(18.788,33.492,51.058) (1/972.902,1/688,1/417.331F (0.019,0.050,0.1:
S, =(17.903,27.684,40.598) (1/972.902,1/688,1/417.331F (0.018,0.041,0.0¢
S, = (32.557,54.318,75.228) (1/972.902,1/ 68B8,1/417.331F (0.033,0.081,0.1¢
S, =(51.062,78.553,102.732) (1/972.902,1/688,1/417.331F (0.052,0.116,0.2
S,=(11.623,19.287,30.571) (1/972.902,1/688,1/417.331F (0.012,0.029,0.0°
S; = (16.310,25.027,37.146) (1/972.902,1/688,1/417.331F (0.017,0.037,0.0¢
S, = (18.604,26.808,39.258) (1/972.902,1/688,1/417.331F (0.019,0.040,0.0¢
S;=(3.978,4.878,7.56T7) (1/972.902,1/674.38817.331F (0.004,0.007,0.01

S, = (14.467,24.517,37.468) (1/972.902,1/688,1/417.331F (0.015,0.036,0.0!
S, =(15.158,27.715,41.972) (1/972.902,1/688,1/417.331F (0.016,0.041,0.1(
S = (10.766,17.136,26.371) (1/972.902,1/688,1/417.331F (0.011,0.025,0.0¢
S, =(24.035,39.277,59.110) (1/972.902,1/688,1/417.331F (0.025,0.058,0.1-
S,, = (10.361,17.714,28.120) (1/972.902,1/6B8,1/417.331F (0.011,0.026,0.0¢

elde edilmgtir.

Kriterler arasi bulanik ikili kaulastirma matrisinden elde edilen bulanik sentetik
derece dgerleri kullanarak, Kitlik (4.6)’e gore hesaplanan kriterlerin dnegraklari

Cizelge 5.28'de verilngtir.
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(A V2 V3 V4 V5 V6 V7 V8 V9 V10
1.000 0.577 0.588 1.00(0 1.000 0.442 0.4Y5 0.776 520.6 1.000
1.000 1.000 0.995 1.000 1.000 0.883 0.895 1.J00 001.0 1.000
0.856 0.435 0.449 1.000 1.000 0.892 0.903 1.J00 001.0 1.000
0.774 0.331 0.348 0.930 1.000 0.306 0.341 0.636  070.5 0.895
1.000 1.000 1.000 1.000 1.000 0.196 0.285 0.546 080.4 0.816
1.000 1.000 1.000 1.000 1.000 0.995 1.000 1.J00 001.0 1.000
1.000 0.832 0.835 1.00(0 1.000 0.709 0.780 1.00 001.0 1.000
1.000 0.933 0.931 1.000 1.000 0.809 0.826 1.J00 010.9 1.000
0.964 0.544 0.556 1.000 1.000 0.432 0.445 0.742 180.6 1.000
0.738 0.297 0.314 0.897 0.966 0.164 0.203 0.911 730.3 0.781
1.000 1.000 1.000 1.000 1.000 1.040 1.000 1.J00 001.0 1.000
1.000 0.986 0.982 1.000 1.000 0.866 0.880 1.J00 001.0 1.000
1.000 0.949 0.946 1.00(0 1.000 0.824 0.840 1.00 001.0 1.000
1.000 1.000 1.000 1.000 1.000 1.090 1.000 1.J00 001.0 1.000
1.000 0.997 0.992 1.000 1.000 0.881 0.893 1.J00 001.0 1.000
1.000 0.935 0.932 1.00(Q 1.000 0.817 0.882 1.000 990.9 1.000
1.000 1.000 1.000 1.000 1.000 1.090 1.000 1.J00 001.0 1.000
1.000 0.736 0.742 1.000 1.000 0.606 0.682 0.919 09.8 1.000
1.000 1.000 1.000 1.00(0 1.000 1.000 1.000 1.000 001.0 1.000
V11 V12 V13 V14 V15 V16 V17 V18 V19 V20
1.000 0.463 0.594 0.631 0.000 0.593 0.663 0.377 630.8 0.412
1.000 0.885 1.000 1.00(Q 0.088 1.000 1.000 0.817 001.0 0.840
1.000 0.893 1.000 1.000 0.139 1.040 1.000 0.§28 001.0 0.850
0.895 0.330 0.452 0.487 0.000 0.453 0.522 0.248 250.y 0.282
0.816 0.223 0.349 0.386 0.000 0.352 0.424 0.136  400.6 0.173
1.000 0.994 1.000 1.00(Q 0.186 1.000 1.000 0.934 001.0 0.953
1.000 0.990 1.000 1.000 0.215 1.090 1.000 0.931 001.0 0.950
1.000 0.719 0.847 0.883 0.000 0.841 0.905 0.644 001.0 0.673
1.000 0.815 0.947 0.983 0.000 0.938 1.000 0.741 001.0 0.768
1.000 0.434 0.561 0.598 0.000 0.560 0.680 0.350 290.8 0.385
1.000 0.191 0.315 0.357 0.000 0.318 0.390 0.105 050.6 0.142
1.000 0.869 1.000 1.000 0.225 1.090 1.000 0.941 001.0 0.960
1.000 0.829 0.964 1.00(0 0.044 0.990 1.000 0.799 001.0 0.824
1.000 1.000 1.000 1.00(Q 0.000 0.954 1.000 0.755 001.0 0.782
1.000 0.883 1.010 1.000 0.101 1.090 1.000 1.J00 001.0 1.000
1.000 0.822 0.949 0.983 0.070 0.940 1.000 0.§15 001.0 0.839
1.000 1.000 1.000 1.00Q 0.280 1.000 1.000 0.752 001.0 0.777
1.000 0.621 0.753 0.790 0.000 0.748 0.816 0.540 001.0 1.000
1.000 1.000 1.000 1.000 0.282 1.090 1.000 0.984 001.0 0.572
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Elde edilen V dgerler yardimiyla Kitlik (4.7) kullanilarak kriterlerin 6ncelik dgrleri

d'(K,) =min[V(S, > S )]= 0.738
d'(K,) =min[V(S, > S )]= 0.297
d'(K;) =min[V(S, = § )]= 0.314
d'(K,) =min[V(S, > S )]= 0.897
d'(K,) =min[V(S, > § )]= 0.966
d'(Kg) =min[V(S, = S )]= 0.164
d'(K,) =min[V(S, = S )]= 0.203
d'(Kg) =min[V(S,=S,)]=0.511
d'(K,) =min[V(S, 2 S )]= 0.373
d'(K,,) =min[V(S,,= S )]= 0.781
d'(K,,) =min[V(S,,> § )]= 0.816
d'(K,,) =min[V(S,2 S )]= 0.191
d'(K,5) =min[V(S,;= § )]= 0.315
d'(K,,) =min[V(S,, 2 § )]= 0.352
d'(K,) =min[V(S,; = S )]= 0.000
d'(K,) =min[V(S,, > § )]= 0.318
d'(K,;) =min[V(S,,= S )]= 0.390
d'(K,s) =min[V(S,;= S )]= 0.105
d'(K,) =min[V(S,, 2 § )]= 0.605
d'(K,) =min[V(S,,2 S )]= 0.142

olarak hesaplanmtir. Oncelik vektoriiniin hesaplanmasi ilesal vektor,

W' =(0.738,0.297,0.314,0.897,0.966,0.16208,0.511,0.373,0.78
0.816,0.191,0.315,0.352,0.0,0.318,0.390%, 0.605,0.142)

biciminde elde edilnstir. Bu dezerlerin normalizasyonu sonucunda, kriterlerin oikcel
degerleri elde edilerek Cizelge 5.29'da veriktm.
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Cizelge 5.29Kriterlerin gzirhiklan

Kriter Kriter
No Kriter agirli g1
K1 Ilk Dokunug 0.087
K2 Pas Verme 0.035
K3 Kafa Topu 0.0370
K4 Markaj 0.106
K5 Top Kapma 0.114
K6 Hareketlilik 0.019
K7 Sezgi 0.024
K8 Calskanlhk 0.060
K9 Karar Verebilme 0.044
K10 Konsantrasyon 0.092
K11 Pozisyon Alabilme 0.096
K12 Denge 0.023
K13 Ceviklilik 0.0371
K14 Sirat 0.041
K15 Ziplama 0.000
K16 Dayaniklilik 0.0374
K17 Gugluluk 0.046
K18 Yetenek 0.012
K19 Istikrar 0.071
K20 Cesaret 0.017

Kriterlerin 6nem &irliklarinin siralaryt;

K5> K4> K11> K10> K1> K19> K8> K17> K9> K14> K16> 13> K3> K2> K7>
K12> K6> K20> K18
bicimindedir.
Her bir kriter icin, defans oyuncusu adaylarininlaibuk ikili karsilastirma
matrisleri ve Chang (1996)'in gafetilmis analiz yonteminden yararlanarak hesaplanan

agirhk vektorleri Cizelge 5.30-5.49’ da verilgtir.
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Cizelge 5.30:lk dokunu kriteri altinda adaylarin bulanik ikili ketastirma matrisi ve girlik vektori

ilk Dokunus Al A2 A3 A4 A5 A6

Gokhan Goniil (A1) (1,1,1) (3,5,7) (1,1,1) (1,1,1) 1,3(5) (1,3,5)
Sabri Sariglu (A2) (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3 (1/B81/3) (1,1,1) (1/5,1/3,1/1)
Servet Cetin (A3) (1,1,1) (3,5,7) (1,1,1) (1,1,1) 3,57) (1,3,5)
Hakan K.Balta (A4) (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1,3,5) (1,1,1)
Omer Erdgan (A5) (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3 (1/3,1/1) (1,1,1) (1,1,1)
ibrahim Toraman (A6) (1/5,1/3,1/1 (1,3,5) (1/5,1/3) (1,1,1) (1,1,1) (1,1,1)
ismail Kéybai (A7) (1/5,1/3,1/1) (1,3,5) (1/5,1/3,1/1 (1/5,1AL) (1,1,1) (1,1,1)
Ceyhun Gilselam (A8) (1/9,1/7,1/5 (1/5,1/3,1/1)  /9(1/7,1/5) (1/9,1/7,1/5) (1/7,1/5,1/3 (1/7,1/30/
Gokhan Zan (A9) (1/5,1/3,1/1 (1,3,5) (1/7,1/5,1/8) (1/5,1/3,1/1) (1,1,1) (1,1,1)
Onder Turaci (A10) (1/5,1/3,1/1 (1,3,5) (1/5,1/3)1 (1,1,1) (1,1,1) (1,1,1)
Ugur Boral (A11) (1,1,1) (3,5,7) (1,1,1) (1,1,1) (BB (1,3,5)

ilk Dokunus A7 A8 A9 Al10 All Agirhk vektorl
Gokhan Goénul (1,3,5) (5,7,9) (1,3,5) (1,3,5) H11 0.155
Sabri Sariglu (1/5,1/3,1/1) (1,3,5) (1/5,1/3,1/1) (1/5,1/30/1  (1/7,1/5,1/3) 0.023
Servet Cetin (1,3,5) (5,7,9) (3,5,7) (1,3,5) n11 0.167
Hakan K.Balta (1,3,5) (5,7,9) (1,3,5) (1,1,1) (1)1, 0.140
Omer Erdgan (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1/5,1/3,1/1 0.053
Ibrahim Toraman (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1/3,1/1) 0.079
Ismail Kéybal (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1/5,1/3,1/1] 0.077
Ceyhun Giilselam (3,5,7) (1,1,1) (1/7,1/5,1/3) we,1/3) (1/9,1/7,1/5) 0.014
Gokhan Zan (1,1,1) (3,57 (1,1,1) (1,1,1) (/5B 0.074
Onder Turacl (1,1,1) (3,5,7) (1,1,1) (1,1,1) 1,1 0.080
Ugur Boral (1/5,1/3,1/1) (5,7,9) (1,3,5) (1,1,1) (1n 0.138

IIk dokunu kriterine gore alternatiflerin siralam

A3>A1>A4>A11>A10>A6>A7>A9>A5>A2>A8

Cizelge 5.31:Pas verme kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlik vektori

Pas Verme Al A2 A3 A4 A5 A6
Gokhan Goniil (1,1,1) (1/5,1/3,1/1 (1,1,1) (1/5,1/8) (3,5,7) (1,3,5)
Sabri Sariglu (1,3,5) (1,1,1) (1,3,5) (1,1,1) (3,5,7) (3,5,7)

Servet Cetin (1,1,1) 1/5,1/3,1/1 (1,1,2) (1/5,1/8) (1,3,5) (1,1,1)
Hakan K.Balta (1,3,5) (1,1,1) (1,3,5) (1,1,1) (3)5, (3,5,7)
Omer Erdgan (1/7,1/5,1/3) (1/7,1/5,1/3) (1/5,1/3,1/1 (1/3,1/3) (1,1,1) (1,1,1)

ibrahim Toraman (1/5,1/3,1/1) (1/7,1/5,1/3 (1,1,1) | (1/7,1/5,1/3) (1,1,1) (1,1,1)
ismail Koybal (1,1,1) (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3 (58, (1,1,1)
Ceyhun Giilselam (1/7,1/5,1/3) (1/7,1/5,1/3) (1/3,0/1) (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1)

Gokhan Zan (1,1,1) (1/7,1/5,1/3 (1,1,1) (/7,181 (1,3,5) (1,1,1)
Onder Turacl (1,1,1) (1/5,1/3,1/1 (1,1,1) (1/5,1/8) (1,3,5) (1,1,1)

Ugur Boral (1,1,1) (1/5,1/3,1/1) (1,1,1) (/5,131 (3,5,7) (1,3,5)




Cizelge 5.31(devami)
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Pas Verme A7 A8 A9 A0 All Agirlik vektoru
Gokhan Gonil (1,1,1) (3,5,7) (1,1,1) (1,1,1) M1 0.123
Sabri Sanglu (1,3,5) (3,5.7) (3,5.7) (1,3.5) (1,3.,5) 0.203
Servet Cetin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (011 0.078
Hakan K.Balta (3,5.7) (3,5.7) (3,5.7) (1,3,5) (5)3, 0.208
Omer Erdgan (1/5,1/3,1/1) (1,1,1) (1/5,4/3,41) (U531 (1/7,1/5,1/3) 0.000
Ibrahim Toraman (1,1,1) (1,3,5) (1,1,1) (1,1,1) (A3,1/1) 0.040
ismail Koybai (1,1,1) (1,3,5) (1,1,1) (1,1,1) 1,1,1) 0.075
Ceyhun Giilselam | (1/5,1/3,1/1) (1,1,1) 1/5,1/3,101) (1/51/3,1/1) | (1/7,1/5,1/3) 0.000
Gokhan Zan (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1) 0.071
Onder Turac (1,1,1) (1,3,5) (1,1,1) (1,1,1) @®m1 0.078
Ugur Boral 1,1,1) (35.7) (1,1,1) (1,1,1) (1,1,1) 0.123

Pas verme kriterine goére alternatiflerin siradani

A4>A2>A11=A1>A10=A3>A7>A9>A6

Cizelge 5.32:Kafa topu kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlik vektori

Kafa Topu Al A2 A3 A4 A5 A6
Gokhan Goénul (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) | (1/5,1/3,1/1) (1/5,1/3,1/1)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (1/7,1/50/3 (1/7,1/5,1/3) (1/7,1/5,1/3)
Servet Cetin (1,3,5) (3,5,7) (1,1,1) (1,1,1) n11 (1,1,1)
Hakan K.Balta (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1)1, (1,1,1)
Omer Erdgan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,1,1) M1 (1,1,1)
ismail Koybai (1,3,5) (1,1,1) (1/7,1/5,1/3) (1/7,1/5,1/3 (WB,1/3) | (1/7,1/5,1/3)
Ceyhun Gulselam (1,1,1) (3,5,7) (1,1,1) (1,1,1) 1), (1,1,1)
Gokhan Zan (1,3,5) (3,57 (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Onder Turaci (1,1,1) (3,5,7) (1,1,1) (1,1,1) H11 (1,1,1)
Ugur Boral (1,1,1) (1,3,5) (1/7,1/5,1/3) (1/5,1/30/1 (1/5,1/3,1/1) | (1/7,1/5,1/3)

Kafa Topu A7 A8 A9 A10 A1l Agirlik vektoru
Gokhan Gonill (1,3,5) (1,1,1) (1/5,1/3,1/1L) (1,1, (1,1,1) 0.073
Sabri Sariglu (1,1,1) (1/7,1/5,1/3) (1/7,1/5,1/3)  (1/7,1/5)0/8(1/5,1/3,1/1) 0.000
Servet Cetin (3,5,7) (1,1,1) (1,1,1) (1,1,1) (35,7 0.134
Hakan K.Balta (3,5,7) (1,1,1) (1,1,1) (1,1,1) (5)3, 0.116
Omer Erdgan (3,5,7) (1,1,1) (1,1,1) (1,1,1) (1,3,5) 0.126
Ibrahim Toraman (3,5,7) (1,1,1) (1,1,1) (1,1,1) (B\5 0.134
Ismail Kéybal (1,1,1) (1/7,1/5,1/3) (1/7,1/5,1/3) (1/7,1/5,1B) (1,1,1) 0.017
Ceyhun Gulselam (3,5,7) (1,1,1) (1,1,1) (1,1,1) 38) 0.116
Gokhan Zan (3,5.7) (1,1,1) (1,1,1) (1,1,1) (1,35 0.126
Onder Turaci (3,5,7) (1,1,1) (1,1,1) (1,1,1) (13,5 0.116
Ugur Boral (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1) (18A/1) (1,1,1) 0.041

Kafa topu kriterine gore alternatiflerin siralgni

A6=A3>A9=A5>A10=A8=A4>A1>A11>A7
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Cizelge 5.33:Markaj kriteri altindeadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Markaj Al A2 A3 A4 A5 A6
Gokhan Gonul (1,1,1) (1,3,5) (1,1,1) (1,1,1) (13,5 (1,1,1)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (/513071 (1,1,1) (1/7,1/5,1/3)
Servet Cetin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (13,5 (1,1,1)
Hakan K.Balta (1,1,1) (1,3,5) (1,1,1) (1,1,1) (5)3, (1,1,1)
Omer Erdgan (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1/5,1/3)1/1 (1,1,1) (1/7,1/5,1/3)
Ibrahim Toraman (1,1,1) (3,5,7) (1,1,1) (1,1,1) (B\5 (1,1,1)
Ismail Kéybal (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1/7,1/5,1/3)  (1,1,1) (1/7,1/5,1/3)
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3
Gokhan Zan (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1) ,1(1) (1/5,1/3,1/1)
Onder Turacl (1,1,1) (1,3,5) (1,1,1) (1,1,1) (3,5 (1,1,1)
Ugur Boral (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1 (1re113) (1,1,1) (1/7,1/5,1/3)

Markaj A7 A8 A9 A10 All Agirlik vektorl
Gokhan Gonul (1,3,5) (1,3,5) (1,1,1) (1,1,1) (13,5 0.128
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) 0.007
Servet Cetin (1,3,5) (1,3,5) (1,1,1) (1,1,1) (13,5 0.128
Hakan K.Balta (3,5,7) (3,5,7) (1,3,5) (1,1,1) (3)5, 0.161
Omer Erdgan (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.161
Ibrahim Toraman (3,5,7) (3,5,7) (1,3,5) (1,1,1) (B\5 0.174
Ismail Kéybal (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) 0.000
Ceyhun Giilselam (1,1,1) (1,1,1) (1/5,1/3,1/1 /®,1/1) (1,1,1) 0.000
Gokhan Zan (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,3,5) 0.074
Onder Turacl (1,3,5) (1,3,5) (1,1,1) (1,1,1) (3)5,7 0.136
Ugur Boral (1,1,1) (1,1,1) (1,3,5) (1/7,1/5,1/3) (an 0.031

Markaj kriterine gore alternatiflerin siralani

A6>A5=A4>A10>A3=A1>A9>A11>A2

Cizelge 5.34Top kapma kriteri altinda adaylarin bulanik ikiiklastirma matrisi ve girlik vektori

Top Kapma Al A2 A3 A4 A5 A6
Gokhan Gonill (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,3,5) (1/5,1/3,1/1)
Sabri Sariglu (1,1,1) (1,1,1) (1/5,1/3,1/1)|  (1/5,1/3,1/1 (L (1/5,1/3,1/1)
Servet Cetin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (35,7 (1,1,1)
Hakan K.Balta (1,3,5) (1,3,5) (1,1,1) (1,1,1) (3)5, (1,1,1)
Omer Erdgan (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3 (17,1518  (1,1,1) (1/7,1/5,1/3)
Ibrahim Toraman (1,3,5) (1,3,5) (1,1,1) (1,1,1) (B)5 (1,1,1)
ismail Koybal (1/5,1/3,1/1) (1,1,1) W7,1/51/3) @71513) (@1,11) (1/7,1/5,1/3)
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/8) (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3
Gokhan Zan (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1)  ,3@) (1,1,1)
Onder Turacl (1,1,1) (1,1,1) (1/5,1/3,1/1 (1/5,1/B) (1,1,1) (1/5,1/3,1/1)
Ugur Boral (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3 (1/B,1/3) (1,1,1) (1/7,1/5,1/3)
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64

Top Kapma A7 A8 A9 A10 All Agirlik vektorl
Gokhan Goniil (1,3,5) (1,3,5) (1,1,1) (1,1,1) (13,5 0.135
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.024
Servet Cetin (3,5,7) (3,5,7) (1,1,1) (1,3,5) (3)5.7 0.204
Hakan K.Balta (3,5,7) (3,5,7) (1,3,5) (1,3,5) (3)5, 0.220
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,11 0.001
Ibrahim Toraman (3,5,7) (3,5,7) (1,1,1) (1,3,5) (B5 0.213
ismail Koybai (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) 0.001
Ceyhun Gllselam (1,1,1) (1,1,1) (1/5,1/3,1/1 (s,1/1) (1,1,1) 0.001
Gokhan Zan (1,3,5) (1,3,5) (1,1,1) (1,1,1) (1,3,5 0.137
Onder Turaci (1,1,1) (1,3,5) (1,1,1) (1,1,1) (11,1 0.061
Ugur Boral (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1n 0.001

Top kapma kriterine goére alternatiflerin sirakani

A4>A6>A3>A9>A1>A10>A2>A11>A7=A5=A8

Cizelge 5.35Hareketlilik kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve g@rlik vektori

Hareketlilik Al A2 A3 A4 A5 A6
Gokhan Gonill (1,1,1) (1,3,5) (7,9,9) (1,3,5) (5)7,9 (3,5,7)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (5,7,9) (1,1,1) (3,5.7) ,35)

Servet Cetin (1/9,1/9,1/7) (1/9,1/7,1/5 (1,1,1) o@/7,1/5) | (U7,1/51/3)]  (1/9,1/7,1/5
Hakan K.Balta (1/5,1/3,1/1) (1,1,1) (5,7,9) (1,1,1) (3,5.7) (1,3,5)
Omer Erdgan (1/9,1/7,1/5) (1/7,1/5,1/3) (3,5,7) (171518  (1,1,1) (1/5,1/3,1/1)

ibrahim Toraman (1/7,1/5,1/3) (1/5,1/3,1/1 (5,7,9) | (1/5,1/3,1/1) (1,3,5) (1,1,1)
Ismail Kéybal (1/7,1/5,1/3) (1/5,1/3,1/1) (3,5,7) (1/5,1/3,1/1) (1,1,1) (1,1,1)
Ceyhun Giilselam (1/9,1/7,1/5) (1/7,1/5,1/3 (1,3,5) | (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1

Gokhan Zan (1/7,1/5,1/3) (1,1,1) (5,7,9) (1,1,1) ,3(8) (1,1,1)
Onder Turaci (1/7,1/5,1/3) (1,1,1) (5,7,9) (1,1,1) (3,5,7) (1,1,1)

Ugur Boral (1/5,1/3,1/1) (1,1,1) (7,9,9) (1,1,1) (IPp (1,3,5)
Hareketlilik A7 A8 A9 A10 All Agirlik vektorl

Gokhan Gonill (3,5.7) (5,7,9) (3,5,7) (3,5,7) (3,5 0.196
Sabri Sariglu (1,3,5) (3,5.7) (1,1,1) (1,1,1) (1,1,1) 0.142
Servet Cetin (1/7,1/5,1/3) (1/5,1/3,1/1 (1/9,U8)1 | (1/9,1/7,1/5)|  (1/9,1/9,1/7) 0.000
Hakan K.Balta (1,3,5) (3,5.7) (1,1,1) (1,1,1) (11, 0.142
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1)  (1/7,1/51/8)  (1/3,1/3) 0.012
Ibrahim Toraman (1,1,1) (1,3,5) (1,1,1) (1,1,1) (A/3,1/1) 0.090
ismail Koybai (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1] (1/7,1/3)01/ 0.054
Ceyhun Giilselam|  (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/8) (1/7,1/5,1/3) | (1/7,1/5,1/3) 0.000
Gokhan Zan (1,1,1) (3,5.7) (1,1,1) (1,1,1) (1/5,B) 0.103
Onder Turacl (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1 0.129
Ugur Boral (3,5,7) (3,5,7) (1,3,5) (1,1,1) (1,1,1) 0.130

Hareketlilik kriterine gore alternatiflerin siralan

A1>A4=A2>A11>A10>A9>A6>A7>A5




Cizelge 5.36:Sezgi kriteri altindaadaylarin bulanik sayilarla ifade edinikili karsilagtirma matrisi

Sezgi Al A2 A3 A4 A5 A6
Gokhan Gonill (1,1,1) (3,5,7) (1,1,1) (1,1,1) (35,7 (1,1,1)
Sabri Sariglu (1/7,1/5,1/3) (1,1,1) (U7,1/513)  (Ws,130/1  (1,1,1) (1/7,1/5,1/3)
Servet Cetin (1,1,1) (3,5,7) (1,1,1) (1,3,5) (35,7 (1,1,1)
Hakan K.Balta (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) (1,3,5) (1/5,1/3,1/1)
Omer Erdgan (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3 (1/5,1/3)1/L  (1,1,1) (1/7,1/5,1/3)
Ibrahim Toraman (1,1,1) (3,5,7) (1,1,1) (1,3,5) (B)5 (1,1,1)
ismail Koybai (1/7,1/5,1/3) (1,1,1) (1/9,17,1/5) (15,1/3,1/1) (1,1,1) (1/7,1/5,1/3)
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/8) (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3
Gokhan Zan (1,1,1) (3,5,7) (1,1,1) (1,1,1) (3,5,7) (1,1,1)
Onder Turacl (1,1,1) (3,5,7) (1/5,1/3,1/1 (1,1,1) (3,5,7) (1,1,1)
Ugur Boral (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,1,1) (58 (1/5,1/3,1/1)

Sezgi A7 A8 A9 Al0 All Agirlik vektori
Gokhan Gonill (3,5,7) (1,3,5) (1,1,1) (1,1,1) (11,1 0.139
Sabri Sariglu (1,1,1) (1,1,1) W7,1513) |  (@7,1/513)  (WB,1/1) 0.000
Servet Cetin (5,7,9) (3,5,7) (1,1,1) (1,3,5) (13,5 0.179
Hakan K.Balta (1,3,5) (1,3,5) (1,1,1) (1,1,1) (11, 0.107
Omer Erdgan (1,1,1) (1,1,1) (1/7,15,13)|  (@7,1/51/8)  (1/8,1/1) 0.000
Ibrahim Toraman (3,5,7) (3,5,7) (1,1,1) (1,1,1) 8)3 0.166
ismail Kéybai (1,1,1) (1,1,1) (U7,1/51/3) |  (U7,15,13)  (1B,1/3) 0.000
Ceyhun Giilselan (1,1,1) (1,1,1) (1/7.1/5,1/3)  @FL/3) | (1/5,1/3,1/1) 0.000
Gokhan Zan (3,5,7) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.148
Onder Turacl (3,5,7) (3,5,7) (1,1,1) (1,1,1) (1,1 0.146
Ugur Boral (3,5,7) (1,3,5) (1,1,1) (1,1,1) (1,1,1) 0.116

Sezgi kriterine gore alternatiflerin siralgini

A3>A6>A9>A10>A1>A11>A4

Cizelge 5.37:Caliskanlik kriteri altindaadaylarin bulanik ikili kagnlastirma matrisi ve girlik vektor

Caliskanhk Al A2 A3 A A5 A6
Gokhan Gonul (1,1,1) (1,1,1) (1,1,1) (1,3,5) (13,5 (1,1,1)
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,3,5) (1,1,1)

Servet Cetin (1,1,1) (1,1,1) (1,1,1) (1,3,5) (13,5 (1,1,1)
Hakan K.Balta (1/5,1/3,1/1) (1/5,1/3,1/1 (1/5,113) (1,1,1) (1,1,1) (1,1,1)
Omer Erdgan (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1 (11,1 (1,1,1) (1/5,1/3,1/1)

ibrahim Toraman (1,1,1) (1,1,1) (1,1,1) (1,1,1) 8)3 (1,1,1)
Ismail Kéybal (1/7,1/5,1/3) (1/7,1/5,1/3) (1/7,1/5,1/3) (1,1,1) (1,1,1) (1/5,1/3,1/1)
Ceyhun Gllselan (1/7,1/5,1/3) (1/7,1/5,1/3) (1/B5) (1/7,1/5,1/3) (1/5,1/3,1/1 (1/7,1/5,1/3

Gokhan Zan (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) ,1(1) (1,1,1)
Onder Turaci (1,1,1) (1,1,1) (1,1,1) (1,3,5) (13,5 (1,1,1)

Ugur Boral (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) A1)
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Cizelge 5.37(devami)

Caliskanlik A7 A8 A9 A10 ALl Agirlik vektoru
Gokhan Goniil (3,5,7) (3,5,7) (1,1,1) (1,1,1) n11 0.133
Sabri Sariglu (3,5.7) (35,7) (1,1,1) (1,1,1) (1,1,1) 0.133
Servet Cetin (3,5,7) (5,7.9) (1,3,5) (1,1,1) H11 0.149
Hakan K.Balta (1,1,1) (35,7) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.068
Omer Erdgan (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1 (1,11 0.052
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,1,1) o1 0.111
ismail Koybat (1,1,1) (1,3,5) 151341  (U7,1/51/3)  (18,1/1) 0.033
Ceyhun Giilselam  (1/5,1/3,1/1) (1,1,1) (U7,1/5,1/3)  (1/7,1/5,1/3) 1R 1/5,1/3) 0.000
Gokhan Zan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,11 0.094
Onder Turacl (3,5,7) (3,5,7) (1,1,1) (1,1,1) H11 0.133
Ugur Boral (1,3,5) (3,5.7) (1,1,1) (1,1,1) (1,1,1) 0.096

Caligkanlik kriterine gore alternatiflerin siralani
A3>A10=A2=A1>A6>A11>A9>A4>A5>A7

Cizelge 5.38:Karar verebilme kriteri altinda adaylarin bulankdii karsilastirma matrisi ve g@rhk
vektori

Karar Verebilme Al A2 A3 A4 A5 A6 A7
Gokhan Gonill (1,1,1) (3,5,7) (1,3,5) (1,1,1) (13,5 (1,1,1) (1,3,5)
Sabri Sariglu (1/7,15,13)| (1,1,1) (1/51/3,1/1) (/51301 (1,1,1) (1/5,1/3,1/1) (1,1,1)
Servet Cetin (1/5,1/3,1/1)  (1,3.5) (1,1,1) 1,11 1,11 (1,1,1) (1,1,1)
Hakan K.Balta (1,1,1) (1,35 (1,1,1) (1,1,1) (11, (1,1,1) (1,3,5)
Omer Erdgan (1/5,1/3,1/1)| (1,11 (1,1,1) (1,1,1) (1,1,1) (1) (1,1,1)
Ibrahim Toraman (1,1,1) (1,3,%) (1,1,1) (1,1,1) M1 (1,1,1) (1,3,5)
ismail Koybal (1/5,1/3,1/1) | (1,1,1 (1,1,1) (1/5,1/3,1/1) @y, | @Ws,1/3,1/1) (1,1,1)
Ceyhun Giilselam @W71513) (41 @W7A543\U7,41513) | (151311 (1/71/513)  (1/5,13)
Gokhan Zan (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1,35) (@@11) (1,3,5)
Onder Turacl (1,1,1) (3,5,7) (1,3,5) (1,1,1) (13,5 (1,1,1) (1,3,5)
Ugur Boral (1/5,1/3,1/1)| (1,3,5 (1,1,1) (1,1,1) (1n (1,1,1) (1,1,1)
Karar Verebilme A7 A8 A9 A10 A1l Agirlik vektori
Gokhan Gonill (1,3,5) (3,5,7) (1,1,1) (1,1,1) (13,5 0.152
Sabri Sariglu (1,1,1) (1,1,1) (1/7,1/5,1/3) (U7,1/51/3)  (B,1/1) 0.016
Servet Cetin (1,1,1) (3,5,7) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.097
Hakan K.Balta (1,3,5) (3,5.7) (1,1,1) (1,1,1) (11, 0.116
Omer Erdgan (1,1,1) (1,3,5) (1/5,1/3,1/1) (1/5,1/3,1/1] (1 0.063
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,1,1) M1 0.116
ismail Kéybal (1,1,1) (1,3,5) (1/5,1/3,1/1) (1/5,1/3,1/1 (an, 0.060
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (L7,1/51/3) | (1/7,1/5,1/3 0.000
Gokhan Zan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,1 0.136
Onder Turacl (1,3,5) (3,5,7) (1,1,1) (1,1,1) D11 0.145
Ugur Boral (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.099




Karar verebilme kriterine gore alternatiflerinadansi:
A1>A10>A9>A6>A4>A11>A3>A5>A7>A2

67

Cizelge 5.39:Konsantrasyon kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve g@irlik vektort

Konsantrasyon Al A2 A3 A4 A5 A6
Gokhan Gonill (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1)
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Servet Cetin (1,3,5) (1,1,1) (1,1,1) (1,3,5) (13,5 (1,3,5)
Hakan K.Balta (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1)
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1)
Ibrahim Toraman (1,1,1) (1,1,1) (1/5,1/3,1/1 (H1,1 (1,1,1) (1,1,1)
ismail Kéybal (1/5,1/3,1/1) (1/7,1/5,1/3) (1/7,1/5,1/3) (1/3,1) (1/5,1/3,1/1) |  (1/5,1/3,1/1
Ceyhun Giilselan (1/7,1/5,1/3) (1/7,1/5,1/3 (1/B,15) (1/7,1/5,1/3) /7,4/513)  (1/7,1/5,1/3)
Gokhan Zan (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) (1) (1,1,1)
Onder Turacl (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1)
Ugur Boral (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (an (1,1,1)

Konsantrasyon A7 A8 A9 A10 All Agirlik vektorl
Gokhan Gonill (1,3,5) (3,5.7) (1,1,1) (1,1,1) (11,1 0.093
Sabri Sariglu (3,5,7) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.108
Servet Cetin (3,5,7) (5,7,9) (1,3,5) (1,3,5) (13,5 0.193
Hakan K.Balta (1,3,5) (3,5.7) (1,1,1) (1,1,1) (1)1, 0.093
Omer Erdgan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,2) 0.093
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,1,1) M1 0.093
ismail Koybal (1,1,1) (1,3,5) (1/5,1/3,1/1) (U7,1/51/3)  (WB,1/1) 0.034
Ceyhun Gilselam | (1/5,1/3,1/1) (1,1,1) /7,1/5,13)| (U7,1/5,1/3) | (1/7,1/5,1/3 0.000
Gokhan Zan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,1 0.093
Onder Turacl (3,5,7) (3,5,7) (1,1,1) (1,1,1) D11 0.106
Ugur Boral (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.093

Konsantrasyon kriterine gore alternatiflerin saragi:

A3>A2>A10>A11=A9=A6=A5=A4=A1>A7

Cizelge 5.40:Pozisyon alabilme kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlik

vektoru

Pozisyon Alabilme Al A2 A3 A4 A5 A6
Gokhan Gonill (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) (1,1,1) (1/5,1/3,1/1)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) 1/7,1513) (/51301 (1/51/3,1/1) |  (1/7,1/5,1/3)
Servet Cetin (1,3,5) (3,5,7) (1,1,1) (1,3,5) (1)3,5 (1,1,1)
Hakan K.Balta (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) (1,1,1) (1/5,1/3,1/1)
Omer Erdgan (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,1,1) (1,1,1) /5(1/3,1/1)
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,3,5) A)3 (1,1,1)
ismail Koybal (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (1,1,1) (ay, (1/7,1/5,1/3)
Ceyhun Giilselam (1/5,1/3,1/1 (1,11 (1/7,1/5,1/B) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/7,1/5,1/3
Gokhan Zan (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) J1(1) (1/5,1/3,1/1)
Onder Turacl (1,1,1) (3,5,7) (1,1,1) (1,3,5) (13,5 (1,1,1)
Ugur Boral (1,1,1) (1,3,5) (1/5,1/3,1/1 (1,1,1) (an (1/5,1/3,1/1)
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Pozisyon Alabilme A7 A8 A9 A10 All AR
Gokhan Gonill (1,3,5) (1,3,5) (1,1,1) (1,1,1) 11,1 0.101
Sabri Sariglu (1,1,1) (1,10 | @s13,11) (1/7,1/5,1/3) (W8,1/1) 0.018
Servet Cetin (3,5,7) (3,5,7) (1,3,5) 1,1,1) (13,5 0.167
Hakan K.Balta (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1) | (1,1,1) 0.084
Omer Erdgan (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.084
Ibrahim Toraman (3,5,7) (3,5,7 (1,3,5) (1,1,1) 8)3 0.167
ismail Kéyba (1,1,1) (1,1,1) | (1/51/3,11) (1/7,1/5,1/3) (ay, 0.020
Ceyhun Giilselam (1,1, (1,1,1 (1/5,1/3,1/1] WE,1/1) (1/5,1/3,1/1 0.024
Gokhan Zan (1,3,5) (1,3,5) (1,1,1) (1,1,1) 1,11 0.101
Onder Turacl (3,5,7) (1,3,5) (1,1,1) (1,1,1) (13,5 0.150
Usur Boral (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1) (L 0.084

Pozisyon alabilme kriterine gore alternatifleriratansi:

A6=A3>A10>A9=A1>A11>A5=A4>A8>A7>A2

Cizelge 5.41:Denge kriteri altinda adaylarin bulanik ikili kdastirma matrisi ve girlik vektori

Denge Al A2 A3 A4 A5 A6
Gokhan Gonul (1,1,1) (1,3,5) (1/5,1/3,1/1) (11,1) (357 (1,1,1)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (111 (BB (1,1,1)
Servet Cetin (1,3,5) (3,57 (1,1,1) (1,35 57,9 (1,3,5)
Hakan K.Balta (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (3,5,7) (1,1,1)
Omer Erdgan (1/7,1/5,1/3) (1/5,1/3,1/1) (1/9,1/7,1/5) (1/3,1/3) (1,1,1) (1/5,1/3,1/1
Ibrahim Toraman (1,1,1) (1,1,1) (1/5,1/3,1/1 (H1,1 (1,3,5) (1,1,1)
Ismail Kéybal (1,1,1) (1,1,1) (1/7,1/5,1/3) (11,1) (1,35 (1)
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (1/5,1/3,1/1) (11,1) (1,1,2)
Gokhan Zan (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,1,1) ,5(8) (1,1,1)
Onder Turaci (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,1,1) (3,5,7) (1,1,1)
Ugur Boral (1,1,1) (1,1,1) (1/7,1/5,1/3) (1,1,1) ()] (1,1,1)

Agirlik

Denge A7 A8 A9 Al0 All vektori
Gokhan Gonul (1,1,1) (1,3,5 (1,1,1) (1,1,1) 11,1 0.133
Sabri Sariglu (1,1,1) (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1 (L 0.036
Servet Cetin (3,57 (357 (1,35 (1,35 (35,7 0.295
Hakan K.Balta (1,1,1) (1,35 (11,1) (1,1,1) (1)1, 0.103
Omer Erdgan (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (1/7,1/5)1/3 (1/5,1/3,1/1) 0.000
Ibrahim Toraman (1,1,1) (1,1,1) (1,1,1) (1,1,1) M1 0.045
Ismail Kéybal (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) 0.037
Ceyhun Giilselam (11,1) (1,1,1) (1/5,1/3,1/1] (Ws1/1) (1,1,1) 0.000
Gokhan Zan (1,3,5) (1,35 (1,1,1) (1,1,1) (1,35 0.180
Onder Turacl (1,1,1) (1,3,5) (1,1,1) (1,1,1) (H1,1 0.133
Ugur Boral (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (an 0.037

Pozisyon alabilme kriterine gore alternatifleriratansi:

A3>A9>A10=A1>A4>A6>A11=A7>A2
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Cizelge 5.42:Ceviklik kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve girlik vektora

Ceviklik Al A2 A3 A4 A5
Gokhan Gonill (1,1,1) (1,1,1) (5,7,9) (1,3,5) (35,7
Sabri Sariglu (1,1,1) (1,1,1) (5,7,9) (1,3,5) (3,5,7)
Servet Cetin (1/9,1/7,1/5) (1/9,1/7,1/5) (1,1,1) 17(1/5,1/3) (1,1,1)
Hakan K.Balta (1/5,1/3,1/1) (1/5,1/3,1/1) (3,5,7) 1,1(1) (1,3,5)
Omer Erdgan (1/7,1/5,1/3) (1/7,1/5,1/3) (1,1,1) (1/5,1/3)1/1 (1,1,1)
Ibrahim Toraman (1/5,1/3,1/1) (1/5,1/3,1/1) (3,5,7) (1,1,1) (1,3,5)
ismail Koybal (1/5,1/3,1/1) (1/7,1/5,1/3) (3,5,7) (1,1,1) (58,
Ceyhun Giilselam (1/5,1/3,1/1) (1/5,1/3,1/1) (3,5,7) (1,1,1) (1,3,5)
Gokhan Zan (1/7,1/5,1/3) (1/9,1/7,1/5) (1,1,1) (13,1/3) (1,1,1)
Onder Turacl (1,1,1) (1,1,1) (5,7,9) (1,3,5) (3)5,7
Ugur Boral (1,1,1) (1/5,1/3,1/1) (3,5.7) (1,1,1) 3P

Ceviklilik A7 A8 A9 A10 All Agirlik vektorl
Gokhan Gonill (1,3,5) (1,3,5) (3,5,7) (1,1,1) (11,1 0.159
Sabri Sariglu (3,5,7) (1,3,5) (5,7,9) (1,1,1) (1,3,5) 0.176
Servet Cetin (1/7,1/5,1/3) (1/7,1/5,1/3 (1,1,1 9@/7,1/5) | (1/7,1/5,1/3) 0.000
Hakan K.Balta (1,1,1) (1,1,1) (3,5.7) 1/5,1/3,1/1)  (1,1,1) 0.098
Omer Erdgan (1/5,1/3,1/1) (1/5,1/3,1/1) (1,1,1) (1/7,1/5)1/3 (1/7,1/5,1/3) 0.000
Ibrahim Toraman (1,1,1) (1,1,1) (3,5,7) (1/5,1/3,1/1 (1,1,1) 0.098
ismail Koybal (1,1,1) (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,1,1) 0.086
Ceyhun Giilselam (1,1,1) (1,1,1) (3,5,7) (3,5,7) 1), 0.122
Gokhan Zan (1/5,1/3,1/1) (1/7,1/5,1/3 (1,1,1 Wws,13) | (1/7,1/5,1/3) 0.000
Onder Turacl (1,3,5) (1/7,1/5,1/3 (3,5,7) (1,1,1) (1,1,1) 0.149
Ugur Boral (1,1,1) (1,1,1) (3,5,7) (1,1,1) (1,1,1) 0.111

Ceviklik kriterine gore alternatiflerin siralgmi

A2>A1>A10>A8>A11>A6=A4>A7

Cizelge 5.43:Sirat kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve girlik vektori

Sirat AL A2 A3 A4 A5 AG
Gokhan Gonill (1,1,1) (1,1,1) (1,1,1) (1,1,1) (35,7 (1,3,5)
Sabri Saniglu (1,1,1) (1,1,1) (1,3,5) (1,3,5) (5,7,9) (1,3,5)
Servet Cetin (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (3,5,7) (1,1,1)
Hakan K.Balta (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (3,5,7) (1,1,1)
Omer Erdgan (1/7,1/5,1/3) (1/9,1/7,1/5) (1/7,1/5,1/3) (1/3,1/3) (1,1,1) (1/5,1/3,1/1)
ibrahim Toraman (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,3,5) (1,1,1)
ismail Kéybai (1/5,1/3,1/1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (58, (1,1,1)
Ceyhun Gillselam|  (1/7,1/5,1/3) (1/7,1/5,1/3 (15,18) (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1
Gokhan Zan (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) @1 (1,3.,5) (1,1,1)
Onder Turac (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) 1(1) (3,5,7) (1,1,1)
Usgur Boral (1,1,1) (1,1,1) (1,1,1) (1,1,1) (3,5,7) A5)
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Sirat A7 A8 A9 A10 All Agirlik vektorl
Gokhan Géniil (1,3,5) (3,5,7) (1,3,5) (1,3,5) 11,1 0.151
Sabri Sariglu (1,3,5) (3,5,7) (1,3,5) (1,3,5) (1,1,2) 0.169
Servet Cetin (1,1,2) (3,5,7) (1,1,1) (1,1,2) 11,1 0.105
Hakan K.Balta (1,1,1) (3,5.7) (1,1,2) (1,1,1) , 0.105
Omer Erdgan (1/5,1/3,1/1) (1,1,2) (1/5,1/3,1/1)  (U7,1/5143 (1/7,1/5,1/3) 0.000
Ibrahim Toraman (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1/5,1/1) 0.079
ismail Koybal (1,1,1) (1,3,5) (1,1,2) (1,1,1) (1/5,1/3,1/1 0.079
Ceyhun Giilselam  (1/5,1/3,1/1) (1,1,) (1/5,1/3,1/1)|  (1/5,1/3,1/1) 1A 1/5,1/3) 0.000
Gokhan Zan (1,1,2) (1,3,5) (1,1,2) (1,1,1) (1518 0.079
Onder Turacl (1,1,2) (1,3,5) (1,1,2) (1,1,2) (13,1/1) 0.091
Ugur Boral (1,3,5) (3,5,7) (1/5,1/3,1/1) (1,3,5) (an 0.141

Surat kriterine gore alternatiflerin siralgini

A2>A1>A11>A4=A3>A10>A9=A7=A6

Cizelge 5.44:Ziplama kriteri altindadaylarin bulanik ikili kaslastirma matrisi ve girlik vektoru

Ziplama Al A2 A3 A4 A5 A6 A7
Gokhan Gontil (1,1,1) (1,1,1) (1/7,1/5,1/3) 111 (@@11) (1/5,1/3,1/1 (1,1,1)
Sabri Sariglu (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) A1) (1,1,1)
Servet Cetin (3,5,7) (1,3,5) (1,1,1) (1,3,5) (13,5 (1,1,1) (3,5,7)
Hakan K.Balta (1,1,1) (1,1,1) (1/5,1/3,1/1) 111 (@11 (1/5,1/3,1/1 (1,1,1)
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) (1,1,1) A1) (1,1,1)
Ibrahim Toraman (1,3,5) (1,1,1) (1,1,1) (1,3,5) o1 (1,1,1) (1,3,5)
Ismail Kéybal (1,1,1) (1,1,1) (1/7,1/5,1/3) (1,1,1) (1,1,1) 51/3,1/1) (1,1,1)
Ceyhun Gllselam (1/5,1/3,1/1) (1/5,1/3,1/1) (1/7,1/5,1/3 (1/5,18) | (1/5,1/3,1/1)| (1/7,1/5,1/3 (1,1,1)
Gokhan Zan (1,3,5) (1,1,1) (1,1,1) (1,3,5) (1,11 @111 (1,3,5)
Onder Turaci (1,3,5) (1,3,5) (1,1,1) (1,3,5) 35| (@11) (1,3,5)
Ugur Boral (1,1,1) (1,1,1) (1/5,1/3,1/1 (1,1,1) an | (1/5,1/3,1/1) (1,1,1)

Ziplama A7 A8 A9 A10 All Agirlik vektori
Gokhan Goénul (1,1,1) (1,3,5) (1/5,1/3,1/1 (1/5,1/8) (1,1,1) 0.060
Sabri Sariglu (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.067
Servet Cetin (3,5,7) (3,5,7) (1,1,1) (1,1,1) (1)3,5 0.179
Hakan K.Balta (1,1,2) (1,3,5) (1/5,1/3,1/1) (1/3,1/1) (1,1,2) 0.064
Omer Erdgan (1,1,1) (1,3,5) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.067
Ibrahim Toraman (1,3,5) (3,5,7) (1,1,1) (1,1,1) A)3 0.149
Ismail Kéybal (1,1,1) (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1) (au, 0.028
Ceyhun Giilselam (1,1, (1,1,1) (1/7,1/5,1/13 ws,1/3) (1/5,1/3,1/1) 0.007
Gokhan Zan (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,3,5) 0.149
Onder Turaci (1,3,5) (3,5,7) (1,1,1) (1,1,1) (13,5 0.166
Ugur Boral (1,1,1) (1,3,5) (1/5,1/3,1/1) (1/5,1/3)1/1 (1,1,1) 0.064

Ziplama kriterine gore alternatiflerin siralgni

A3>A10>A9=A6>A5=A2>A11>A4>A1>A7>A8
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Cizelge 5.45:Dayaniklilik kriteri altinda adaylarin bulanik ikiarsilastirma matrisi ve girlik vektoru

Dayaniklilk Al A2 A3 A4 A5 A6
Gokhan Gontil (1,1,1) (1,1,1) (1,1,1) (1,1,1) (13,5 (1,1,1)
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1)
Servet Cetin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (3,5 (1,1,1)
Hakan K.Balta (1,1,1) (1,1,1) (1,1,1) (1,1,1) (5)3, (1,1,1)
Omer Erdgan (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1 (1/3,1/1) (1,1,1) (1/5,1/3,1/1)
Ibrahim Toraman (1,1,1) (1,1,1) (1,1,1) (1,1,1) A)3 (1,1,1)
ismail Koybal (1,1,) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) 1)
Ceyhun Giilselam (1/7,1/5,1/3) (1/7,1/5,1/3) (15,18) (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3
Gokhan Zan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1)
Onder Turaci (1,1,1) (1,1,1) (1,1,1) (1,1,1) (13,5 (1,1,1)
Ugur Boral (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1)

Dayaniklilik A7 A8 A9 A10 All Agirlik vektori
Gokhan Gontil (1,1,1) (3,5,7) (1,1,1) (1,1,1) (11,1 0.112
Sabri Sariglu (1,3,5) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.125
Servet Cetin (1,1,1) (3,5,7) (1,1,1) (1,1,1) 111 0.112
Hakan K.Balta (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1, 0.112
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1 (1/5,1/3,1/1 (1/8,1/1) 0.031
Ibrahim Toraman (1,1,1) (3,5,7) (1,1,1) (1,1,1) o1 0.112
ismail Koybal (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1) 0.074
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,1) (1/7,1/5,143) (1/7,1/5,1/3) (1/5,1/3,1/1) 0.000
Gokhan Zan (1,1,1) (3,5,7) (1,1,1) (1,1,1) (1,1,1) 0.112
Onder Turaci (1,1,1) (3,5,7) (1,1,1) (1,1,1) 11,1 0.112
Ugur Boral (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1) 0.098

Dayanikllik kriterine gore alternatiflerin siralan

A2>A10=A9=A6=A4=A3=A1>A11>A7

Cizelge 5.46:Gucluluk kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Gugluluk Al A2 A3 A4 A5 A6
Gokhan Gonul (1,1,2) (1,3,5) (1/7,1/5,1/3) (1,1,1) (1,1,2) (1,1,
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (1/9,1/7,1/5) (/7,1550/3] (1/5,1/3,1/1) (1/7,1/5,1/3)
Servet Cetin (3,5,7) (5,7,9) (1,1,1) (1,3,5) (3)5,7 (1,3,5)
Hakan K.Balta (1,1,1) (3,5,7) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1)
Omer Erd@an (1,1,1) (1,3,5) (1/7,1/5,1/3) (1,1,1) (1,1,1) (1)
Ibrahim Toraman (1,1,1) (3,5,7) (1/5,1/3,1/1 (H1,1 (1,1,1) (1,1,1)
Ismail Kéybal (1,1,2) (1,3,5) (1/7,1/5,1/3) (1/5,1/3,1/1 1y, (1/5,1/3,1/1)
Ceyhun Gillselan] (1,1,1) (1,3,5) (1/7,1/5,1/3 m,1, (1,1,1) (1,1,1)
Gokhan Zan (1,3,5) (3,5,7) (1/5,1/3,1/1) (1,1,1) ,3(8) (1,1,1)
Onder Turaci (1,3,5) (3,5,7) (1/5,1/3,1/1) (1,1,1) (1,3,5) (1,1,1)
Ugur Boral (1,1,1) (1,3,5) (1/7,1/5,1/3) (1/5,1/3)1/1 (1,1, (1,1,2)




Cizelge 5.46devami)

72

Giigliilik A7 A8 A9 Al10 All Agirlik vektori
Gokhan Gonill (1,1,1) (1,1,1) (1/5,1/3,1/1 (1/5,1/8) (1,1,1) 0.033
Sabri Sariglu (1/5,1/3,1/1) | (1/5,1/3,1/1 (1/7,1/5,1/3) (1/BLI3) | (1/5,1/3,1/1 0.000
Servet Cetin (3,5,7) (3,5,7) (1,3,5) (1,3,5) (35,7 0.269
Hakan K.Balta (1,3,5) (1,1,1) (1,1,1) (1,1,1) (8)3, 0.119
Omer Erdgan (1,1,1) (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1 (11 0.033
Ibrahim Toraman (1,3,5) (1,1,1) (1,1,1) (1,1,1) o1 0.092
ismail Koybal (1,1,1) (1,1,1) (1/7,1/5,1/3) (1/5,1/3,1/1 (L, 0.026
Ceyhun Gllselam (1,1, (1,1,) (1/5,1/3,1/1 (is,1/1) (1,1,1) 0.033
Gokhan Zan (3,5,7) (1,3,5) (1,1,1) (1,1,1) (1,35 0.187
Onder Turacl (1,3,5) (1,3,5) (1,1,1) (1,1,1) (13,5 0.176
Ugur Boral (1,1,1) (1,1,1) (1/5,1/3,1/1) /5,131 (1,1,1) 0.033

Guclulik kriterine gore alternatiflerin siralani

A3>A9>A10>A4>A6>A8=A5=A1>A11>A7

Cizelge 5.47Yetenek kriterialtindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Yetenek Al A2 A3 A4 A5 A6
Gokhan Goniil (1,1,1) (1,1,1) (1,1,1) (3,5,7) (79,9 (3,5,7)
Sabri Sariglu (1,1,1) (1,1,1) (1,1,1) (1,3,5) (5,7,9) (1,3,5)
Servet Cetin (1,1,1) (1,1,1) (1,1,1) (1,3,5) (57,9 (1,3,5)
Hakan K.Balta (1/7,1/5,1/3) (1/5,1/3,1/1) (1/5,113) (1,1,1) (3,5,7) (1,1,1)
Omer Erdgan (1/9,1/9,1/7) (1/9,1/7,1/5) (1/9,1/7,1/5) (1/8,1/3) (1,1,1) (1/7,1/5,1/3)
ibrahim Toraman (1/7,1/5,1/3) (1/5,1/3,1/1 (1/5,1/8) (1,1,1) (3,5,7) (1,1,1)
ismail Kéybal (1/9,1/7,1/5) (1/7,1/5,1/3) (1/7,1/5,1/3) (1/m.01) (1,3,5) (1/5,1/3,1/1)
Ceyhun Gillselan] (1/9,1/7,1/5) (1/9,1/7,1/5 (1/B,15) (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3
Gokhan Zan (1/9,1/9,1/7) (1/9,1/7,1/5 (1/9,1/71/58  (1/7,1/5,1/3) (1,1,1) (1/7,1/5,1/3)
Onder Turacl (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,3,5) (5,7,9) (1,3,5)
Ugur Boral (1,1,1) (1,1,1) (1,1,1) (3,5,7) (7,9,9) 53)
Yetenek A7 A8 A9 A10 All Agirlik vektoru
Gokhan Goniil (5,7,9) (5,7,9) (7,9,9) (1,3,5) (n1,1 0.145
Sabri Sariglu (3,5.7) (5,7,9) (5,7,9) (1,1,1) (1,1,1) 0.165
Servet Cetin (3,5,7) (5,7,9) (5,7,9) (1,1,1) (H1,1 0.165
Hakan K.Balta (1,3,5) (3,5,7) (3,5.7) (1/5,1/3,1/1)  (1/7,1/5,1/3) 0.107
Omer Erdgan (1/5,1/3,11) (1,1,1) (1,1,1) (1/9,1/7,1/5 (1/9,1/7) 0.000
ibrahim Toraman (1,3,5) (3,5.7) (3,5,7) (1/5,1/13114  (1/7,1/5,1/3) 0.107
ismail Kéybal (1,1,1) (1,1,1) (1,3,5) (1/7,1/5,1/3) (1/9,1/B)L/ 0.024
Ceyhun Gulselam (1,1,1) (1,1,1) (1,1,1) (1,1,1) 9My7,1/5) 0.000
Gokhan Zan (1/5,1/3,1/1 (1,1,1) (1,1,1) (1/9,15)1 (1/9,1/9,1/7) 0.000
Onder Turacl (3,5.7) (1,1,1) (5,7,9) (1,1,1) (U3,1/1) 0.141
Ugur Boral (5,7,9) (5,7,9) (7,9,9) (1,3,5) (1,1,1) 0.145

Yetenek kriterine gore alternatiflerin siralgni

A2=A3>A1=A11>A10>A6=A4>A7
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Cizelge 5.481stikrar kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

istikrar Al A2 A3 A4 A5 A6

Gokhan Géniil (1,1,2) (1,3,5) (1,1,1) (1,1,1) (35,7 (1,1,1)
Sabri Sariglu (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,1,1) (B8 (1/5,1/3,1/1)
Servet Cetin (1,1,2) (1,3,5) (1,1,1) (1,3,5) (35,7 (1,1,2)
Hakan K.Balta (1,1,2) (1,1,2) (1/5,1/3,1/1) (1,1,1) (3,5,7) (1,1,2)
Omer Erdgan (1/7,1/5,1/3) (1,3,5) (1/7,1/5,1/3) (1/7,1/5)1/3 (1,1,2) (1/7,1/5,1/3)
Ibrahim Toraman (1,1,1) (1,3,5) (1,1,1) (1,1,1) (B\5 (1,1,1)
ismail Kdybat (1/7,1/5,1/3) (1,1,2) (1/7,1/5,1/3) 1/5,1/3,1/1) (1,1, (1/7,1/5,1/3)
Ceyhun Giilselam (1/7,1/5,1/3) (1/5,1/3,1/1 (18,1B) (1/7,1/5,1/3) (1,1,) (1/7,1/5,1/3
Gékhan Zan (1,1,2) (1,1,2) (1/5,1/3,1/1) (1,1,2) ,5(8) (1/5,1/3,1/1)
Onder Turacl (1/5,1/3,1/1) (1,1,2) (1/5,1/3,1/1 A1) (1,3,5) (1/5,1/3,1/1)
Ugur Boral (1,1,) (1,1,1) (1/5,1/3,1/1) (1,1,1) 3B (1,1,)

istikrar A7 A8 A9 A10 All Agirlik vektorl
Gokhan Géniil (3,5,7) (3,5,7) (1,1,1) (1,3,5) (111 0.142
Sabri Sariglu (1,1,2) (1,3,5) (1,1,2) (1,1,2) (1,1,2) 0.075
Servet Cetin (3,5,7) (3,5,7) (1,3,5) (1,3,5) (13,5 0.160
Hakan K.Balta (1,3,5) (3,5,7) (1,1,2) (1,1,2) 1, 0.113
Omer Erdgan (1,1,1) (1,1,2) (1/7,1/5,1/3) (1/5,1/3,1/1) (1/3,1/3) 0.027
Ibrahim Toraman (3,5,7) (3,5,7) (1,3,5) (1,3,5) M1 0.149
ismail Kdybat (1,1,2) (1,1,2) (1/5,1/3,1/1) (1/5,1/3,1/1) (B,1/1) 0.011
Ceyhun Giilselam (1,1,2) (1,1,2) (1/7,1/5,1/3) ws1/3) (1/7,1/5,1/3) 0.000
Gokhan Zan (1,3,5) (3,5,7) (1,1,1) (1,1,2) (1,1,2) 0.111
Onder Turacl (1,3,5) (3,5,7) (1,1,1) (1,1,1) D11 0.101
Ugur Boral (1,3,5) (3,5,7) (1,1,1) (1,1,2) (1,1,2) 0.113
Istikrar kriterine gore alternatiflerin siralani
A3>A6>A1>A4=A11>A9>A10>A2>A5>A7
Cizelge 5.49:Cesaret kriteri altindadaylarin bulanik kadastirma matrisi ve girlik vektori

Cesaret Al A2 A3 A4 A5 A6
Gokhan Géniil (1,1,2) (1,1,2) (1/7,1/5,1/3) (1,3,5) (3,5,7) (1/5,1/3,1/1)
Sabri Sariglu (1,1,2) (1,1,2) (1/7,1/5,1/3) (1,3,5) (3,5,7) 151/3,1/1)
Servet Cetin (3,5,7) (3,5,7) (1,1,2) (3,5,7) (57,9 (1,1,1)
Hakan K.Balta (1/5,1/3,1/1) (1/5,1/3,1/1) (1/7,1/8) (1,1,2) (1,3,5) (1/7,1/5,1/3)
Omer Erdgan (1/7,1/5,1/3) (1/7,1/5,1/3) (1/9,1/7,1/5) (1/8,1/1) (1,1,2) (1/9,1/7,1/5)
Ibrahim Toraman (1,3,5) (1,3,5) (1,1,1) (3,5,7) )7 (1,1,1)
ismail Koybal (1/5,1/3,1/1) (1/5,1/3,1/1) (1/9,1/7,1/5) (1,1,1) (1,1,1) (1/7,1/5,1/3)
Ceyhun Giilselam (1/5,1/3,1/1) (1,1,2) @7am/03) (1,11 (1,3,5) (1/7,1/5,1/3)
Gokhan Zan (1,1,2) (1,1,2) (1/5,1/3,1/1) (1,3,5) 5(8) (1/5,1/3,1/1)
Onder Turacl (1,1,2) (1,1,2) (1/7,1/5,1/3) (1,3,5) (3,5,7) (1/5,1/3,1/1)
Ugur Boral (1,1,2) (1,1,1) (1/7,1/5,1/3) (1,1,2) (58 (1/7,1/5,1/3)
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Cesaret A7 A8 A9 A10 All Agirlik vektorl
Gokhan Gonill (1,3,5) (1,3,5) (1,1,1) (1,1,1) (11,1 0.120
Sabri Sariglu (1,3,5) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.095
Servet Cetin (5,7,9) (3,5,7) (1,3,5) (3,5,7) (35,7 0.272
Hakan K.Balta (1,1,1) (1,1,1) (1/5,1/3,1/1) (1/3,1/1) (1,1,1) 0.000
Omer Erdgan (1,1,1) (1/5,1/3,1/1) (1/7,1/5,1/3) (1/7,1/5)1/8(1/5,1/3,1/1) 0.000
Ibrahim Toraman (3,5,7) (3,5,7) (1,3,5) (1,3,5) (B5 0.245
ismail Koybal (1,1,1) (1,1,2) (1/7,1/5,1/3) 1/5,1/3,11)  (uB,1/1) 0.000
Ceyhun Giilselam (1,1,1) (1,1,1) (1/5,1/3,1/1) WE,1/1) (1,1,1) 0.000
Gokhan Zan (3,5,7) (1/5,1/3,1/1) (1,1,1) (1,1,2) ,3(8) 0.135
Onder Turacl (1,3,5) (1/5,1/3,1/1) (1,1,1) (1,1, @11 0.094
Ugur Boral (1,3,5) (1,1,1) (1/5,1/3,1/1) (1,1,1) (1n 0.040

Cesaret kriterine gore alternatiflerin sirakagu sekildedir:

A3>A6>A9>A1>A2>A10>Al11l

Adaylarin 20 kriter altinda gerlendirmeleri sonucunda elde edilergeider, her

kritere iliskin agirliklarla carpilip toplanir. Béylece tim adaylaligkin tstunlik girlik

degerleri elde edilir..

Cizelge 5.50: Kriter 6ncelik girhiklar

Kriterler K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Kriter A girliklari | 0.087 | 0.035| 0.037| 0.106| 0.114| 0.019| 0.024 | 0.060| 0.044 | 0.092
Adaylar
Gokhan Gonil 0.155 0.128 0.073 0.1p8 0.135 0.1961390} 0.133] 0.152 0.098
Sabri Sariglu 0.023| 0.203] 0.000 0.007f 0.024 0.142 0.000 0.183016| 0.108
Servet Cetin 0.167 0.078 0.134 0.1p8 0.204 0.p00L790} 0.149| 0.097 0.198
Hakan K.Balta 0.140 0.208 0.116 0.161 0.220 0.142100| 0.068| 0.116 0.098
Omer Erdgan 0.053| 0.000 0.12¢ 0.161 0.0p1 0.012 0.p00 0j08D63| 0.093
ibrahim Toraman| 0.079 0.040 0.134 0.174 0.213 0/000l66| 0.111] 0.116 0.0983
Ismail Koybal 0.077| 0.075/ 0.017 0.000 0.001 0.064 0.000 0.03360| 0.034
Ceyhun Gilselam 0.014 0.000 0.116 0.000 0.p01 0/00MO0| 0.000] 0.000 0.000
Gokhan Zan 0.074 0.074 0.126 0.0f4 0.137 0.103 80{1@.094| 0.136] 0.093
Onder Turaci 0.080 0.07B 0.116 0.136 0.061 0.1294@6} 0.133] 0.145 0.106
Ugur Boral 0.138| 0.123 0.041 0.031 0.0p1 0.130 O0.116096| 0.099] 0.093
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Cizelge 5.50(devami)

Kriterler K1l | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
Kriter A girhklar | 0.096 | 0.023 | 0.037 | 0.041| 0.000| 0.037| 0.046 | 0.012 | 0.071| 0.017
Adaylar
Gokhan Gonll 0.101 0.138 0.159 0.1p1 0.060 0.112033} 0.145| 0.142 0.120
Sabri Sariglu 0.018| 0.036/ 0.176 0.169 0.067 0.15 0.000 0.165075| 0.095

Servet Cetin 0.167 0.295 0.0d 0.1p5 0.179 O0.11269| 0.165| 0.16Q0 0.272

Hakan K.Balta 0.084 0.108 0.09 0.1p5 0.064 0.112119| 0.107] 0.11§ 0.00p

0

8
Omer Erdgan 0.084| 0.000 0.00p 0.000 0.067 0.031 0.p33 0j00M27| 0.000
ibrahim Toraman| 0.167 0.045 0.098 0.079 0.149 0/102092| 0.107| 0.149 0.24p

Ismail Kéybal 0.020| 0.037| 0.086 0.079 0.028 0.0/4 0.026 0.0240110] 0.000

Ceyhun Gilselam 0.024 0.000 0.122 0.000 0.p07 0j00®33| 0.000[ 0.000 0.000
Gokhan Zan 0.101 0.180 0.000 0.0/9 0.149 0.112 70{18.000| 0.111 0.13%
Onder Turaci 0.150 0.138 0.149 0.0p1 0.166 0.0121760} 0.141| 0.103 0.094
Ugur Boral 0.084] 0.037 0.118 0.141 0.0p4 0.098 0.p3B145| 0.113] 0.04(

Cizelge 5.51:Adaylarin Gstunluk @rli g

Defans oyuncu adaylari Alternatjf Us‘tUnIUk
Agirh g1
Al: Gokhan Gondil 0.124
A2: Sabri Sariglu 0.064
A3: Servet Cetin 0.156
A4: Hakan K.Balta 0.126
A5: Omer Erdgan 0.054
A6: ibrahim Toraman 0.131
A7: ismail Kéybal 0.033
A8: Ceyhun Gulselam 0.014
A9: Gokhan Zan 0.103
A10: Onder Turaci 0.115
Al11: Ugur Boral 0.080

Elde edilen tim @rhklar gbz 6nitine alinginda, defans bolgesinde goérev
yapacak ilk dort futbolcu sirasiyla Servet Cefimahim Toraman, H. Kadir Balta ve
Gokhan Gonul’ dur. Genel siralama:

1.Servet Cetin Zorahim Toraman 3.H.Kadir Balta 4.G6khan Gonul 5.@nduraci
6.Gokhan Zan 7.5ur Boral 8. Sabri Sariglu 9.0mer Erdgan 10/smail Koybal
11.Ceyhun Gilselam

olarak elde edilnstir.
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5.1.3. Bulanik analitik hiyerarsi streci yontemi ile orta saha oyuncusu sec¢imi

BAHP ile orta saha oyuncusu secimi icin kullaniladaiterleri ve adaylari

gosteren yapgekil 5.3.” de verilmgtir.

HEDEF

[ ORTA SAHA OYUNCULARININ SEC iMi ]

K1: Uzaktan Sutlar K2: Orta Agcma

K4: ilk Dokunus

K3: Top Surme

K5: Pas Verme K6: Top Kapma

K7: Yaraticilik K8: Hareketlilik

K9: Takim Oyunu

K10: Caliskanlik

K11: Karar Verebilme K12: Konsantrasyon

K14: Surat

K13: Pozisyon Alabilme

K15: Gilglulak K16: Yetenek

K17: Cok Yonliilik K18: istikrar

— J . J . . J . J . J J
— M rY S r Y r Y
b J L J CJ CJ CJ J J J CJ

e B e N e N e N e B ce N cae N e N c N G

K19: Agresiflik K20: Ol Toplar

[ SECENEKLER ]
( Arda Turan ) f Selcukinan )
( Nuri Sahin ) ( Emre Bel6za@lu )
( SelcukSahin ) f Mehmet Aurelio )
( Hamit Altintop ) ( GoOkdeniz Karadeniz
( Mehmet Topuz ) ( ibrahim Akin )

Sekil 5.3: BAHP yéntemi ile orta saha oyuncularinin segim yapisi



Kriterlere iliskin bulanik ikili kagilastirma matrisi Cizelge 5.52’de verilgtir.

1

Cizelge 5.52Karar vericilerin kriterlere gore biggrilmis bulanik ikili kagilastirmalar matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
K1 11.01.0,1.0{ 1.6,26,3.8 0.20.2,05 15,2585 ,0®0.3| 0.2,0.3,0.8 0.1,02,04 0.61.1,1.8 @N®B| 0.4,0.4,0.6
K2 10.304,06/ 10,1010 0.304,05 132845 ,0®@10.3| 0.6,0.6,04 0.203,06 132843 0418 0.8,1.8,2,8
K3 1204364 212629 101010 4.06.08.0,1B&.0| 132335 04,1.0,2/0 3.05.0,y.0 418 | 3.0,4.05,(0
K4 10.3,04,0.7{ 0.2,04,08 0.1,0.203 1.0,1.0,1.0,0®0.2| 0.6,0.6,04 0.1,02,03 162280 @B | 0.4,05,1.0
K5 14.06.1,79| 3556,74 050813 4.3,6.4,8.4,11000.0| 3.05.0,7.0 0.6,0.7,1/0 4.06.0,y.5 171215| 2.3,3.34.5
K6 1123354 151718 030408 151.7,.8,010.3| 1.0,1.0,1.0 0.4,04,0{7 132845 @BAN®B| 0.6,1.7,3.9
K7 12553,75/ 16,4.06.1 051025 3354,).4,150.7| 152327 1.0,1.0,10 456.58.0 1815 | 3.8,5.3,6.5
K8 10.6,0.9,1.7| 0.2,04,08 0.1,0.2,03 0.3,05,0.6 ,010.3| 0.2,04,0. 0.1,02,02 1.0,1.0,1.0 @004 | 0.4,0.5,1.0
K9 |11.7446.4| 06,1126 051026 3354,).4,0640.9 133556 04,0508 245.1,.1 10010 | 4.0,5.5,6.5
K10 |1.6,2.4,2.8| 0.4,06,1.3 0.2,03,03 1.0,2.0p.5,080.4| 0.3,06,1.7 0.2,0.2,03 1.0,2025 @1B| 1.0,1.0,1.0
K11 | 0.4,0.6,1.8| 0.3,0.5,0.9 0.3,0.3,05 0.1,09,1.7 ,080.4| 0.3,05,0.9 0.1,0.2,03 0.5,1.02.6 @108 | 0.2,0.4,0.8
K12 | 0.6,1.1,2.8| 0.2,04,08 0.2,0.3,05 0.4,0.6,1.3 ,0®0.3| 0.2,03,05 0.1,02,03 04,0711 @108 ]| 0.2,0.3,0.5
K13 | 0.5,09,1.7| 0.3,04,0.6 0.2,0.2,03 0.3,0.6,1.7 ,010.2| 0.2,0.2,0.3 0.1,0.2,02 0.4,0.6,0.8 (®1003| 0.3,0.4,0.8
K14 [1.3,2.2,2.6| 05,0917 0.2,03,06 1.2,2.1p.6,080.6| 051.0,2.6 0.20.304 152327 @®N¥]| 04,0.7,1.7
K15 [ 0.3,04,1.3| 0.2,0.3,0.6 0.2,0.3,04 0.3,050.6 ,000.3| 0.2,03,04 0.1,0.102 04,06,1.7 @NB| 0.2,0.4,0.8
K16 |3.8,5.8,7.9| 2.1466.Y 071129 3.858,)9,175.8| 3.85.8,7.9 05,09,1|7 49,7184 ®50/| 3.85.8,7.9
K17 |2.55.3,75| 1.7426.4 06,1128 3.354,.4,064.3| 06,1.1,2.8 04,0609 4.06.1,7.9 0B0®| 2.1,4.6,6.7
K18 [1.2,3.3,5.4| 0.6,09,1.y 0.3,04,06 1.2,2.1p.6,080.4| 0.2,03,0.6 0.20203 123354 GBN®B| 1.0,1.51.7
K19 | 0.5,0.8,1.3| 0.2,04,0.8 0.2,0.2,03 0.3,0.3,0.5,0®]0.3| 0.2,0.3,04 0.1,0.102 0.3,05,1.3 @XNB| 0.2,0.3,0.5
K20 |0.3,04,0.7| 0.2,0.3,0% 0.2,02,03 0.2,0.20.4,00110.2| 0.1,0.2,0.3 0.1,0.2,02 1.5,09,1.7 @108 | 0.2,0.3,0.5
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
K1 10.61.6,26] 04,0916 0.61.118 0.4,050.8,288.0/ 0.1,0.2,03 0.1,02,04 0.2,03,0.8 BRI | 1.52.5,35
K2 1112131 132843 182840 06,1.1/1.8,313%.0] 0.1,0.2,05 0.2,02,06 0.61.1,1.8 18%3| 2.0,3.5,5.0
K3 ]12.03.04.0f 204.06.0 334865 1.833p.0,38%5| 03,0915 04,0916 1626,88 3BXH| 3.55.0,6.G
K4 106,1.1,1.8] 08,1828 0.61730 04,050.8,226.0| 0.1,0.2,03 0.1,02,03 0.4,05,0.8 21430 | 2.8,4.3,5.3
K5 |1254.055 3.05.0,70 4358,70 1.8,33p.0,438%.0| 0.606,07 0.8,18,28 254.055 4076 | 5.0,7.0,85
K6 1112235/ 2.04.06.0 305065 04,1018, 37645 01,0203 04,0916 183350 2DHH| 3.555,7.0
K7 14.06.0,8.0f 4.06.0,7.% 4358,70 233.8p5,7%8B5| 061118 1.1,16,23 3.04555 508D | 4.5,6.5:8.(
K8 104,1.0,1.8/ 09,152% 131823 04,040.7,16&.8| 0.1,0.1,02 0.1,02,03 0.2,03,0.8 B30 | 0.6,1.2,2.G
K9 1355.5,75 35557% 4.06.0,75 25456.5,50%6.5| 061118 0.1,1.725 2.03.0,4.0 3006%H| 4.0,6.0,7.5
K10 |1.3,2.84.3| 2.04.06.0 132335 0.9,15p3,284.5| 0.1,0.20.3 0.1,0.2,05 0.6,07,1.0 256D | 2.0,4.0,6.0
K11 {1.0,1.0,1.0/ 1.8,28,4.0 233343 1.1,218.3,1X.5| 0.1,0.20.3 0.1,0.2,0]2 0.6,06,0.8 BFBIO| 1.3,2.8,4.5
K12 1 0.3,04,0.6/| 1.0,1.0,1.0 0.8,1.3,20 0.4,09,.7 ,0B6.0| 0.1,01,02 0.1,02,03 0.8,1.3,2.0 1540 | 1.6,2.7,4.0
K13 | 0.2,0.3,0.4| 05,0818 1.0,1.0,1.0 0.4,09,4.7 ,064€.8| 0.1,01,02 0.1,0203 1.1,1.6,23 15RO | 1.3,2.3,3.5
K14 1 0.3,05,09| 06,112y 0.6,1.1,27 1.0,1.0.0,21663.8| 0.1,0.2,04 0.1,0.2,05 23,3855 IHHAH| 3.0,5.0,6.5
K15 | 0.4,0.7,11| 1.0,202% 122126 0.3,040.6,1100.0/ 0.1,0.1,02 0.1,0.2,03 0.4,051.0 B%B1O]| 1.8,2.8,4.0
K16 | 3.5,5.6,7.4| 46,6.784 29,7184 2349,).1,74%8.4| 1.0,1.0,1.0 28,3850 355575 HHAH| 55,7585
K17 14.3,6.48.4| 3556,74 4.06.1,719 21466.7 ,5%%.4| 02,0304 1.0,101/0 3.05.0,6.5 406 ]| 5.0,7.0,8.5
K18 |1.2,1.6,1.7| 05,038,183 04,06,09 0.20.3p.4,210®.5| 0.1,0.20.3 0.2,02,03 1.0,1.0,1.0 13%HD| 3.0,5.0,7.9
K19 1 0.3,05,1.3| 0.3,04,1.0 0.5,0.7,1.0 0.2,0.20.3,0®3.3| 0.1,0.1,02 0.1,0.2,03 0.2,03,0.6 100M10| 1.3,1.8,2.5
K20 0.2,0.4,0.8 0.3,04,06 0.3,04,08 0.20.2p0.3,040.6/ 0.1,0.1,02 0.1,0.102 0.1,02,0.3 ®40®8| 1.0,1.0,1.79
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Cizelge 5.52’'de verilen bulanik ikili kafastirma matrisinden yararlanarak Chang
(1996)'in Gengletilmis Analiz Yontemi'ne gotre oOncelikle kriterlere gkin sentez
degerleri Esitlik (4.2)’den hesaplanir ve

S =(11.22,19.70,31.22) (1/1080.80,1/767198,78.80F (0.010,0.026,0.0€

S, = (16.91,31.20,47.57) (1/1080.80,1/767198,78.80)= (0.016,0.041,0.09
S, = (38.23,61.45,85.02) (1/1080.80,1/76719878.80)= (0.035,0.080,0.17
S, = (14.08,21.24,30.42) (1/1080.80,1/76719878.80)= (0.013,0.028,0.06
S, = (52.02,78.96,104.02) (1/1080.80,1/76719878.80)= (0.048,0.103,0.21
S, = (25.45,43.24,61.70) (1/1080.80,1/76719%,78.80)= (0.024,0.056,0.12
S, = (55.29,84.04,108.10) (1/1080.80,1/76719878.80) (0.051,0.109,0.22
S, = (8.64,14.22,23.59) (1/1080.80,1/767.9818.80)= (0.008,0.019,0.04
S, = (42.77,71.37,98.85) (1/1080.80,1/76719878.80)= (0.040,0.093,0.2C
S, = (17.65,31.46,46.38) (1/1080.80,1/76719878.80)= (0.016,0.041,0.0¢
S, = (13.01,21.18,34.16) (1/1080.80,1/76719878.80)= (0.012,0.028,0.07
S, =(8.98,14.91,25.0) (1/1080.80,1/767.9%18.80)= (0.008,0.019,0.05
S, =(8.69,12.96,20.31) (1/1080.80,1/767.9%,18.80)= (0.008,0.017,0.04
S, = (18.88,30.35,44.86) (1/1080.80,1/767198,78.80)= (0.017,0.040,0.0¢
S, = (9.36,14.94,22.87) (1/1080.80,1/767.98,18.80)= (0.009,0.019,0.04
S, = (63.80,96.38,125.10) (1/1080.80,1/76719878.80)= (0.059,0.126,0.2¢
S, = (46.63,77.11,106.48) (1/1080.80,1/76719878.80)= (0.043,0.100,0.22

S, = (15.63,27.61,39.68) (1/1080.80,1/76719878.80)= (0.014,0.036,0.0¢
S, = (6.61,9.03,15.09) (1/1080.80,1/767.9%,18.80)= (0.006,0.012,0.03

S,,=(4.97,6.60,10.47) (1/1080.80,1/767.9%18.80)= (0.005,0.009,0.02

elde edilir.

Kriterler arasi bulanik ikili katastirma matrisinden elde edilen bulanik sentetik
derece dgerleri kullanilarak, kitlik (4.6)’'den hesaplanan kriterlerin 6nergidiklarini

Cizelge 5.53'te verilnsir.



Cizelge 5.53Kriterlere iliskin VV degerleri
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V1 V2 V3 V4 V5 V6 V7 V8 V9 V10
0.768 1.000 1.000 1.000 1.00( 1.000 1.000 0.845 001.0 1.000
0.354 0.619 1.000 0.787 1.00( 1.000 1.000 0.603 001.0 1.000
0.963 1.000 1.000 0.350 1.00( 0.798 1.000 0.184 001.0 0.612
0.181 0.452 0.850 0.170 1.00( 1.000 1.000 0.799 001.0 1.000
0.576 0.829 1.000 0.583 1.00( 0.634 1.000 0.013 410.9 0.441
0.144 0.412 0.811 0.131 0.962 0.59%4 1.000 0.405 001.0 0.827
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 0.000 040.9 0.400
0.276 0.533 0.914 0.268 1.00( 0.709 1.000 0.115 001.0 1.000
0.761 0.996 1.000 0.780 1.00( 1.000 1.000 0.595 001.0 0.524
0.965 1.000 1.000 1.000 1.00( 1.000 1.000 0.804 001.0 1.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 0.978 001.0 1.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 1.000 001.9 1.000
0.775 1.000 1.000 0.795 1.00( 1.000 1.000 0.602 001.0 1.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 0.977 001.0 1.000
0.058 0.322 0.723 0.044 0.87% 0.502 0.912 0.000 190.8 0.309
0.228 0.485 0.868 0.219 1.00( 0.660 1.000 0.070 560.9 0.475
0.831 1.000 1.000 0.855 1.00( 1.000 1.000 0.666 001.0 1.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 1.000 001.9 1.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 1.000 001.9 1.000
V11 V12 V13 V14 V15 V16 V17 V18 V19 V20
1.000 0.870 0.785 1.000 0.858 1.000 1.000 1.000 030.6 0.403
0.810 0.633 0.530 0.986 0.603 1.000 1.000 0.935 5%0.3 0.163
0.407 0.218 0.100 0.590 0.17(¢ 1.000 1.000 0.518 000.0 0.000
0.999 0.826 0.732 1.000 0.809 1.000 1.000 1.000 38.% 0.317
0.236 0.047 0.000 0.419 0.00( 1.000 0.986 0.341 000.0 0.000
0.625 0.437 0.324 0.807 0.397 1.000 1.000 0.744 520.1 0.000
0.198 0.012 0.000 0.378 0.00( 1.000 0.95%0 0.301 000.0 0.000
1.000 1.000 0.954 1.000 1.00( 1.000 1.000 1.000 77.7 0.583
0.327 0.147 0.036 0.503 0.10( 1.000 1.000 0.431 000.0 0.000
0.804 0.625 0.520 0.982 0.594 1.000 1.000 0.930 420.3 0.146
1.000 0.831 0.739 1.000 0.81% 1.000 1.000 1.000 520.% 0.341
1.000 1.000 0.931 1.000 1.00( 1.000 1.000 1.000 520.7 0.556
0.819 0.634 0.524 1.000 1.00( 1.000 1.000 1.000 210.8 0.626
1.000 0.999 0.929 1.000 0.602 1.000 1.000 0.948 360.3 0.125
0.112 0.000 0.000 0.287 0.00( 1.000 1.000 1.000 480.7 0.549
0.279 0.101 0.000 0.454 0.054 1.000 0.867 0.209 000.0 0.000
0.872 0.695 0.594 1.000 0.669 1.000 1.000 0.381 000.0 0.000
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 1.000 130.4 0.213
1.000 1.000 1.000 1.000 1.00( 1.000 1.000 1.000 001.9) 0.833
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Elde edilen V dgerleri yardimiyla Kitlik (4.7) kullanilarak dncelik dgerleri

d'(K,) =min[V(S, = § )]= 0.058
d'(K,) =min[V(S, > S )]= 0.322
d'(K,) =min[V(S, > § )]= 0.723
d'(K,) =min[V(S, = § )]= 0.044
d'(K;) =min[V(S, = § )]= 0.875
d'(Kg) =min[V(S, = S )]= 0.502
d'(K,) =min[V(S, = S )]= 0.912
d'(K,) =min[V(S, = S, )] = 0.000
d'(K,) =min[V(S, = S )]= 0.819
d'(K,,) =min[V(S,,> S )]= 0.309
d'(K,,) =min[V(S,,> § )]= 0.112
d'(K,,) =min[V(S,,2 S )]= 0.000
d'(K,;) =min[V(S,;= S )]= 0.000
d'(K,,) =min[V(S,, 2 § )]= 0.287
d'(K,5) = min[V(S,, > S )]= 0.000
d'(K,g) =min[V(S,, = S )]= 1.000
d'(K,;) =min[V(S,, = S )]= 0.867
d'(K,s) =min[V(S,;= S )]= 0.209
d'(K,) =min[V(S,, 2 § )]= 0.000
d'(K,) =min[V(S,,= S )]= 0.000

olarak hesaplanir. Oncelik vektoriiniin hesaplans@sucunda okan vektor,

W' =(0.058,0.322,0.723,0.044,0.875,0.50812,0.000,0.819,0.30
0.112,0.000,0.000,0.287,0.000,1.000,7.86209,0.000,0.00C

olarak elde edilir. Bu dgrlerin normalizasyonu sonucunda elde edilen Heitier
oncelik deggerleri Cizelge 5.54’'de verilngiir.



Cizelge 5.54Kriterlerin gzirliklan

Kriter Kriter
No Kriter agirli g1
K1 UzaktanSutlar 0.008
K2 Orta Acma 0.046
K3 Top Surme 0.103
K4 Ilk Dokunug 0.006
K5 Pas Verme 0.124
K6 Top Kapma 0.071
K7 Yaraticihk 0.130
K8 Hareketlilik 0.000
K9 Takim Oyunu 0.116
K10 Calskanlik 0.044
K11 Karar Verebilme 0.016
K12 Konsantrasyon 0.000
K13 Pozisyon Alabilme 0.000
K14 Sirat 0.041
K15 Gigluluk 0.000
K16 Yetenek 0.142
K17 Cok Yonlilik 0.123
K18 istikrar 0.030
K19 Agresiflik 0.000
K20 Olii Toplar 0.000

Kriterlerin 6nem &irliklarinin siralarg

K16> K7> K5> K17> K9> K3> K6> K2> K10> K14> K18> KII> K1> K4

seklindedir.
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Her bir kriter icin, orta saha oyuncusu adaylaribuanik ikili kasgilastirma

matrisleri ve Chang (1996)'in gafetiimis analiz yonteminden yararlanarak hesaplanan

agirhk vektorleri Cizelge 5.55-5.74’de verilgtir.

Cizelge 5.55:Uzaktangutlar kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve g@irlik vektori

Uzaktan Sutlar Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,1,1) (1,11 (1,1,1) (1,1,1)
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,11 (1,1,1)
Emre Bel6zoglu (1,1,1) (1,1,1) (1,11 (1,1,1) (1/8,1/1)
SelcukSahin (1,1,1) (1,3,5 (1,1,1) (1,35 (1,1,1)
Mehmet Aurelio (1/5,1/3,1/1) (1,1,1) (1,11 (LR,L (1/5,1/3,1/1)
Hamit Altintop (1,3,5) (1,3,5) (1,3,5) (1,3,5) (ny
GoOkdeniz Karadenig (1,1,2) (1,3,5) (1,1,1) (1,35 (1,1,2)
Mehmet Topuz (1,1,1) (1,3,5) (1,35 (1,3,5) (D11
ibrahim Akin (1,1,1) (1,1,1) (1,1,2) (1,39 (1,1,1)




Cizelge 5.55devami)
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UzaktanSutlar | A6 A7 A8 A9 AL0 | PRI
Arda Turan (1,3,5)] (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) 0.092
Selgukinan (1,1,1)| (1/5,1/3,1/1)(1/5,1/3,1/1)| (1/5,1/3,1/1) (1,1,1) 0.056
Nuri Sahin (1,1,1)] (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.060
Emre Belzoglu (1,1,1) (1/5,1/3,1/1§1/5,1/3,1/1)| (1/5,1/3,1/1)| (1/5,1/3,1/1 0.054
SelgukSahin (1,3,5) (1,1,1) (1,1,1) (1,1,1) (1,1,1)] 0.132
Mehmet Aurelio (1,1,1) (1/5,1/3,1/1)1/5,1/3,1/1)| (1/5,1/3,1/1)| (1/5,1/3,1/] 0.052
Hamit Altintop (1,3,5) (1,1,1) (1,1,1) (1,1,1) (1) 0.153
GoOkdeniz Karadeniz (1,3,5) (1,1,2) (1,1,2) (1,1,2) (1,2,1)| 0.142
Mehmet Topuz (1,35 (1,1,1) (1,1,1) (1,1,1) (1,2 0.144
Ibrahim Akin (1,3,5) (1,1,1) (1,1,1) (1,1,1) (14,1,1)) 0.116

Uzaktansutlar kriterine gore alternatiflerin siralani

A7>A9>A8>A5>A10>A1>A3>A2>A4>A6

Cizelge 5.56 Orta agma kriteri altindadaylarin bulanik ikili kasilastirma matrisi ve girlik vektoru

Orta A¢cma Al A2 A3 A4 A5
Arda Turan (1,1,1) (5,7,9) (3,5,7) (3,5,7) (3,5,7)
Selcukinan (1/9,1/7,1/5) (1,1,1) (1/5,1/3,1/1)  (1/5,1/3)  (1,1,1)
Nuri Sahin (1/7,1/5,1/3) (1,3,5) (1,1,1) (1,1,1) (1,3,5)
Emre Bel6zoglu (1/7,1/5,1/3 (1,3,5) (1,1,1) (11,1 (1,3,5)
SelcukSahin (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1)  (1/5,1/3)1 (1,1,1)
Mehmet Aurelio (1/7,1/5,1/3) (1,3,5) (1,1,1) (an1 (1,1,1)
Hamit Altintop (1,1,1) (3,5,7) (1,3,5) (1/5,1/3)/1  (3,5,7)
Gokdeniz Karadeniz (1/5,1/3,1/1) (1,3,5) (1,1,1) (1,1,1) (1,3,5)
Mehmet Topuz (1/5,1/3,1/1 (1/7,1/5,1/3) (1,3,5)| /5(1/3,1/1) (3,5,7)
ibrahim Akin (1/7,1/5,1/3) (1,3,5) (1,1,1) (1,1,1) 1,3,5)
Agirlik
Orta Agma A6 A7 A8 A9 A10 vegktbru
Arda Turan (3,5,7) (1,1,1) (1,3,5) (1,3,5) (3,5,7) 0.258
Selcukinan (1/5,1/3,1/1)(1/7,1/5,1/3) (1/5,1/3,1/1) (1/7,1/5,1/3) (1/5,1/3,1/1)  0.094
Nuri Sahin (1,11 | (/513,11 ((1,1,1) | (1/51/3,1/1) (1,1,1) 0.000
Emre Bel6zoglu (111 | (15,143,100 (1,1,1) | (1/51/3,1/1) (1,1,1) 0.077
SelgukSahin (1,1,1) | (1/7,1/5,1/3)1/5,1/3,1/1) (1/7,1/5,1/3) (1/5,1/3,1/1)  0.000
Mehmet Aurelio (1,1,1) | (1/7,1/5,1/8§1/5,1/3,1/1) (1/5,1/3,1/1)  (1,1,1) 0.032
Hamit Altintop (3,5,7) (1,1,1) (1,3,5) (1,1,1) (53 0.205
Gokdeniz Karadeniz  (1,3,5) | (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) 0.113
Mehmet Topuz (1,3,5) (1,1,1) (1,1,1) (1,11 (13,5 0.145
ibrahim Akin (1,11 | 1/513,11) (1,11 | @5131/1) (1,1,1) 0.077

Orta agma kriterine gore alternatiflerin siratani

A1>A7>A9>A8>A2>A10>A4>A6
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Cizelge 5.57:Top surme kriteri altindadaylarin bulanik ikili kaglastirma matrisi ve girlik vektoru

Top Sirme Al A2 A3 A4 A5
Arda Turan (1,1,1) (3,5,7) (1,1,1) (1,1,1) (3,57
Selgukinan (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1 (1/5,1/3)1 (1,1,1)
Nuri Sahin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,3,5)
Emre Bel6ézoglu (1,1,2) (1,3,5) (1,1,1) (1,1,1) (B)3
SelcukSahin (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1 (1/5,1/31 (1,1,1)
Mehmet Aurelio (1/5,1/3,1/1) (1,3,5) (1,1,1) (1n,1 (1,3,5)
Hamit Altintop (1/5,1/3,1/1) (1,3,5) (1,1,1) (1,11 (1,1,1)
GoOkdeniz Karadenig (1,1,2) (1,3,5) (1,1,2) (1,1,2) (1,3,5)
Mehmet Topuz (1,1,1) (1,3,5) (1,1,1) (1,1,1) (13,5
ibrahim Akin (1/5,1/3,1/1) (1,3,5 (1,1,1) (1,1,1) 1,3,5)

Top Siirme AG A7 A8 A9 A10 AR

vektori
Arda Turan (1,3,5) (1,3,5) (1,1,1) (1,1,1) (1,35 0.188
Selgukinan (1/5,1/3,2/1)(1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1 0.026
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (4,1,1)) 0.114
Emre Bel6zoglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) 11 0.114
SelcukSahin (1/5,2/3,1/1) (1,1,1) (1/5,1/3,1/1)(1/5,1/3,1/1) (1/5,1/3,1/1 0.026
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,1) (n 0.111
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,1) (nx 0.082
GOkdeniz Karadeniz  (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.114
Mehmet Topuz (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1 o0.114
ibrahim Akin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.111

Top surme kriterine gore alternatiflerin sirakani

A1>A9=A8=A4=A3>A10=A6>A7>A5=A2

Cizelge 5.58ilk dokunu kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

ilk Dokunus Al A2 A3 Ad A5
Arda Turan (1,1,1) (1,3,5) (1,1,1) (1,3,5) (1,3,5)
Selgukinan (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,1,1) 1(1)
Nuri Sahin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,3,5
Emre Beltzoglu (1/5,1/3,1/1 (1,1,1) (1,1,1) 111 (1,1,1)
SelgukSahin (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,1,1) , (1)
Mehmet Aurelio (1/5,1/3,1/1) (1,3,5) (1,1,1) (an1 (1,1,1)
Hamit Altintop (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,11 (1,1,1)
Gokdeniz Karadeniz (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Mehmet Topuz (1,1,1) (1,3,5) (1,1,1) (1,1,2) (13,5
ibrahim Akin (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) ) (1,1,1)
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Cizelge 5.58devami)

Agirhk

ilk Dokunus A6 A7 A8 A9 A10 vektori
Arda Turan (1,3,5) (1,3,5) (1,3,5) (1,1,1) (1,34 0.230
Selgukinan (1/5,2/3,2/1) (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1) 0.056
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,38 0.167
Emre Bel6zoglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) (11 0.062
SelcukSahin (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1)1,1,1) 0.058
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,1) (an 0.105
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,1) (ny 0.062
GoOkdeniz Karadeniz  (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1, 0.062
Mehmet Topuz (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1) 0.141
ibrahim Akin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,2,17 0.060

IIk dokunu kriterine gore alternatiflerin siralam
A1>A3>A9>A6>A8=A7=A4>A10>A5>A2

Cizelge 5.59:Pas verme kriteri altindadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Pas Verme Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1)
Selgukinan (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,1,1) 1(1)
Nuri Sahin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1)
Emre Bel6zoglu (1,1,2) (1,1,1) (1,1,1) (1,1,2) (11
SelcukSahin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Mehmet Aurelio (1,1,2) (1,3,5) (1,1,1) (1,1,2) (an
Hamit Altintop (1,1,1) (1,3,5) (1,1,1) (1,3,5) (ny
Gokdeniz Karadeniz (1/5,1/3,1/1 (1,1,1) (1/5,14/B)1 (1,1,1) (1/5,1/3,1/1)
Mehmet Topuz (1,1,2) (1,3,5) (1,1,1) (1,3,5) (13,5
ibrahim Akin (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) 1n) (1/5,1/3,1/1)

Agirhk

Pas Verme A6 A7 A8 A9 ALO | o8t
Arda Turan (1,1,1) (1,1,1) (1,3,5 (1,1,1) (1,3, 0.131
Selgukinan (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,)  (1/5,1/3)1) (1,1,1) | 0.048
Nuri Sahin (1,1,1) (1,1,1) (1,3,5 (1,1,1) (1,34 0.131
Emre Bel6zoglu (1,1,1) (1/5,1/3,1/1 1,1,1) (1/8,11)| (1,1,1)| 0.053
SelgukSahin (1,1,1) (1,1,1) (1,3,5 (1/5,1/3,2/1) (1,3, 0.111
Mehmet Aurelio (1,1,1) (1,1,1) (1,3,5 (1,1,1) (5B| 0.131
Hamit Altintop (1,1,1) (1,1,1) (1,3,5 (1,1,1) (B3| 0.144
Gokdeniz Karadeniz (1/5,1/3,1/1) (1/5,1/3,1/1) (1,11 (1/5,1/3,1/1) 1,1(1) | 0.047
Mehmet Topuz (1,1,1) (1,1,1) (1,3,9) (1,1,1) (35| 0.163
Ibrahim Akin (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) 7{wn5,1/3) | (1,1,1)] 0.041

Pas verme kriterine goére alternatiflerin siradani

A9>A7>A1=A3=A6>A5>A4>A2>A8>A10
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Cizelge 5.60:Top kapma kriteri altindadaylarin bulanik ikili kaglastirma matrisi ve gurlik vektori

Top Kapma Al A2 A3 A4 A5
Arda Turan (1,1,1) (1/9,1/7,1/5 (1/7,1/5,1/3)  (119,1/5) (1/9,1/9,1/7)
Selgukinan (5,7,9 (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1
Nuri Sahin (3,5,7) (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1
Emre Beltzoglu (5,7,9) (1,1,1) (1,1,1) (1,1,1) (1/8,1/1)
SelcukSahin (7,9,9) (1,3,5) (1,3,5) (1,3,5) (1,1,1)
Mehmet Aurelio (7,9,9) (1,3,5) (1,3,5) (1,3,5) (ay
Hamit Altintop (5,7,9) (1,1,1) (1,3,5) (1,1,1) (1¥83,1/1)
Gokdeniz Karadeniz ~ (3,5,7) (1/5,1/3,1/1)| (1/5,1/3,1/1 (1/5,1/3,2/1) 1/%,1/5,1/3)
Mehmet Topuz (5,7,9) (1,1,1) (1,3,5) (1,1,1) (D11
ibrahim Akin (1,3,5 (1/7,1/5,1/3 (1/7,1/5,1/3) {W/5,1/3) (1/9,1/7,1/5)

Top Kapma A6 A7 A8 A9 A10 AR

vektori

Arda Turan (1/9,1/9,4/7) (1/9,1/7,1/801/7,1/5,1/3) (1/9,1/7,1/5) (1/5,1/3,1/1)  0.000
Selgukinan (1/5,1/3,1/1 (1,1,1) (1,3,5) (1,1,1) (3,5,7] 0.113
Nuri Sahin (1/5,2/3,2/1) (1/5,1/3,1/1) (1,3,5) (1/5,1/3,1/1) (3,5,7) 0.100
Emre Beltzoglu (1/5,1/3,1/1) (1,1,1) (1,3,5) 111 (357 0.113
SelcukSahin (1,1,1) (1,3,5 (3,57 (1,1,1) (5,7,9| 0.175
Mehmet Aurelio (1,1,1) (1,3,5) (3,57 (1,1,1) By 0.175
Hamit Altintop (1/5,1/3,1/1 (1,1,1) (1,3,5 (1,11 (3,57 0.126
Gokdeniz Karadeniz (1/7,1/5,1/3)| (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) (1,3,5) 0.061
Mehmet Topuz (1,1,1) (1,1,1) (1,3,5) (1,11 (57,9 0.138
ibrahim Akin (1/9,1/7,1/5) (1/7,1/5,1/3§1/5,1/3,1/1) (1/9,1/7,1/5) (1,1,1) 0.000

Top kapma kriterine goére alternatiflerin sirakani

A6=A5>A9>A7>A4=A2>A3>A8

Cizelge 5.61:Yaraticilik kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Yaraticilik Al A2 A3 A4 A5
Arda Turan (1,1,1) (3,5,7) (1,3,5) (1,1,1) (3,5,7
Selgukinan (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1 (1/7,1/8)1 (1,1,1)
Nuri Sahin (1/5,1/3,1/1) (1,3,5) (1,1,1) (1/5,2/3,1/1)  ,3%p)
Emre Bel6zoglu (1,1,1) (3,5,7) (1,3,5) (1,1,2) (1)3
SelcukSahin (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1 (1/5,1731 (1,1,1)
Mehmet Aurelio (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1,1,1)
Hamit Altintop (1/5,1/3,1/1) (1,3,5) (1,1,1) (1,11 (1,3,5)
Gokdeniz Karadeniz (1/9,1/7,1/5) (1/5,1/3,1/1) (1/7,1/5,1/3 (1/9,48) | (1/7,1/5,1/3
Mehmet Topuz (1,1,1) (1,3,5) (1,1,1) (1,1,2) (13,5
ibrahim Akin (1/5,1/3,1/1) (1,3,5) (1,1,1) (1,1,1) 1,3,5)

~
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Agirhk

Yaraticilik A6 A7 A8 A9 A10 Vegkwru
Arda Turan (3,5,7) (1,3,5) (5,7,9) (1,1,1) (1,3,5)] 0.185
Selgukinan (1,1,1) (1/5,1/3,1/1) (1,3,5) | (1/5,1/3,1/1) (1/5,1/3,1/1)|] 0.039
Nuri Sahin (1,3,5) (1,1,1) (3,5,7 (1,1,1) (1,1,1) 0.125
Emre Bel6zoglu (1,3,5) (1,1,1) (5,7,9) 1,11 (11 0.157
SelcukSahin (1,1,1) (1/5,1/3,1/1) (3,5,7) | (1/5,1/3,1/1) (1/5,1/3,1/1)] 0.059
Mehmet Aurelio (1,1,1) (1/5,1/3,1/1)(1,3,5) | (1/5,1/3,1/1) (1/5,1/3,1/1)| 0.044
Hamit Altintop (1,3,5) (1,1,1) (3,5,7 (1,1,1) (ny 0.127
Gokdeniz Karadenig(1/5,1/3,1/1)| (1/7,1/5,1/3) (1,1,1) | (1/9,1/7,1/5) (1/7,1/5,1/3)] 0.000
Mehmet Topuz (1,3,5) (1,1,1) (5,7,9) (1,11 (1,1 0.138
Ibrahim Akin (1,3,5) (1,1,1) (3,5,7 (1,1,1) (1,1,1)] 0.127

Yaraticilik kriterine gére alternatiflerin siralani

A1>A4>A9>A10=A7>A3>A5>A6>A2

Cizelge 5.62:Hareketlilik kriteri altindaadaylarin bulanik ikili kamlastirma matrisi ve girlik vektori

Hareketlilik Al A2 A3 Ad A5
Arda Turan (1,1,1) (1,3,5) (1,1,1) (1,3,5) (3,5,7)
Selgukinan (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,3,5)
Emre Bel6zoglu (1/5,1/3,1/1 (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1)
SelcukSahin (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1)) (1,1,1) ,1(1)
Mehmet Aurelio (1/5,1/3,1/1) (1,1,1) (1,1,1) (i1 (1,3,5)
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,3,5) (B3
GOkdeniz Karadeniz ~ (1,1,1) (1,1,2) (1,1,2) (1,3,5) (1,3,5)
Mehmet Topuz (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Ibrahim Akin (1/7,1/5,1/3) (1,1,1) (1/5,1/3,1/1) ) (1,1,1)

Hareketlilik A6 A7 A8 A9 Al0 | BB
Arda Turan (1,3,5) (1,1,1) (1,1,1) (1,3,9) (3,5,7] 0.232
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1,1,1 (1,1,1) 0.041
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,11 (1,35 0.155
Emre Bel6zoglu (1,1,1) (1/5,1/3,1/191/5,1/3,1/1) (1,1,1) (1,1,1) 0.038
SelgukSahin (1/5,1/3,1/1) (1/5,1/3,1/1)| (1/5,1/3,1/1) (1,1,1) (1,11) 0.028
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,1) (BB 0.125
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (11,1 (B3 0.155
Gokdeniz Karadeniz  (1,1,1) (1,1,1) (1,1,1) 11,1 (1,3,5)| 0.155
Mehmet Topuz (1,1,1) (1,1,1) (1,1,1) (1,1,1) (11,4 0.041
Ibrahim Akin (1/5,1/3,1/1) (1/5,1/3,1/1)( (1/5,1/3,1/1) (1,1,1) (1,1,1) 0.028

Hareketlilik kriterine gore alternatiflerin siralan

A1>A8=A7=A3>A6>A9=A2>A4>A10=A5
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Cizelge 5.63Takim oyunu kriteri altinda adaylarin bulanikiikifrsilastirma matrisi ve girlik vektort

Takim Oyunu Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,3,5) (1,3,5 (1,1,1) (1,1,1)
Selgukinan (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/1) 1(1)
Nuri Sahin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/1) ,1(1)
Emre Bel6ézoglu (1,1,1) (1,3,5) (1,3,5) (1,1,2) (D1
SelcukSahin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Mehmet Aurelio (1,1,1) (1,3,5) (1,3,5) (1,1,2) (BB
Hamit Altintop (1,1,1) (1,3,5) (1,3,5) (1,1,2) (B3
Gokdeniz Karadeniz (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,2/3,1/71)  (1/8,41)
Mehmet Topuz (1,3,5) (3,5,7) (3,5,7) (1,3,5) (13,5
ibrahim Akin (1/7,1/5,1/3) (1,1,1) (1,1,1) (117, 03) (1,1,1)

Takim Oyunu A6 A7 A8 A9 Alp | Agrik

vektori
Arda Turan (1,1,1) (1,1,1) (1,3,5) (1/5,1/3,21§3,5,7) 0.155
Selgukinan (1/5,1/3,1/1)(1/5,1/3,1/2y (1,1,1) (1/7,1/5,1/3) (1,1,1) 0.008
Nuri Sahin (1/5,1/3,2/1) (1/5,1/3,1/1) (1,1,1) (1/7,1/5,1/3) (1,1,1) 0.008
Emre Beltzoglu (1,1,1) (1,1,1) (1,3,5) (1/5,1/13)1/1(3,5,7) 0.155
SelcukSahin (1/5,1/3,1/1) (1/5,1/3,1/1)  (1,3,5) (1/5,1/3,1/1) (1,1,1) 0.058
Mehmet Aurelio (1,1,1) (1,1,1) (3,5,7) (1/5,1/31y1(3,5,7) 0.183
Hamit Altintop (1,1,1) (1,1,1) (3,5,7) (1/5,1/3,1411(3,5,7) 0.183
Gokdeniz Karadeniz(1/7,1/5,1/3)| (1/7,1/5,1/3)  (1,1,1) (1/7,1/5,1/3) (1,1,1) 0.000
Mehmet Topuz (1,3,5) (1,3,5) (3,57 (1,1,1) (57| 0.250
ibrahim Akin (1/7,1/5,1/3) (1/7,1/5,1/3)  (1,1,1) (1/9,2/7,1/5) (1,1,1) 0.000

Takim oyunu kriterine gore alternatiflerin sirakagu sekildedir:

A9>A7=A6>A4=A1>A5>A3=A2

Cizelge 5.64Caliskanlik kriteri altindaadaylarin bulanik ikili kasnlastirma matrisi ve girlik vektor

Caliskanlik Al A2 A3 Ad A5
Arda Turan (1.1.1) (1.1.1) (1.3.5) (1.1.1) (1.1.1)
Selgukinan (1.1.1) (1.1.1) (1.3.5) (1.1.1) (1.1.1)
Nuri Sahin (1/5.1/3.1/1) (1/5.1/3.1/1 (1.1.1) (L/7.4/81| (1/7.1/5.1/3)
Emre Bel6zoglu (1.1.2) (1.1.2) (3.5.7) (1.1.2) (1)1
SelcukSahin (1.1.1) (1.1.1) (3.5.7) (1.1.1) (1.1.1)
Mehmet Aurelio (1.1.1) (1.1.1) (3.5.7) (1.1.2) (In
Hamit Altintop (1.1.1) (1.1.1) (1.3.5) (1.1.1) (1183.1/1)
Gokdeniz Karadeniz (1/5.1/3.1/1) (1/5.1/3.1/1) (1.1.1) (1/5.1/3.1/1) 1/5.1/3.1/1)
Mehmet Topuz (1.1.1) (1.1.1) (1.3.5) (1/5.1/3.1/1)(1/5.1/3.1/1)
ibrahim Akin (1/5.1/3.1/1) (1/5.1/3.1/1 (1.1.1) R/3.1/1) | (1/7.1/5.1/3)




Cizelge 5.64(devami)

88

Caliskanlik A6 A7 A8 A9 A0 \’,*egk'tr(!j":u
Arda Turan 11 L1 (13.5) 1D (13 0424
Selcukinan (1,1.1) (1,1.1) (1,3.5) 111 (134 0124
Nuri Sahin (W7A5.173) (15,1311 (LL1) | (1U51/3.1/1) (L11) 0.020
Emre Belozoglu (L.11) (1.11) (1.3.5) (135) (33| 0148
Selcuksahin (L11) (1.3.5) (1.3.5) (135)| (351  0.165
Mehmet Aurelio (1,1.1) (1,1.1) (1.3.5) (1.35) (58| 0148
Hamit Altintop (L1,1) (L1.1) (1,3.5) (111)| (BB | 04122
Gokdeniz Karadenip(1/5,1/3,1/1)| (1/5,1/3,1/1) _ (1.1,1) 111) | (LLD| 0040
Mehmet Topuz /51311 (1.1.1) (1.1.1) 111 | (1141] 0076
ibrahim Akin (1/5.1/3.11) 1/5.1/3.11) (L11) 11D | (L1 0034

Caligkanlik kriterine gore alternatiflerin siralani

A5>A6=A4>A2=A1>A7>A9>A8>A10>A3

Cizelge 5.65:Karar verebilme kriteri altinda adaylarin bularikliiikarsilastirma matrisi ve girlik

vektori

Karar Verebilme Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,1,2) (1,1,2) (1,1,1) (1,1,1)
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,1,1)
Nuri Sahin (1,1,1) (1,1,2) (1,1,2) (1/5,1/3,1/1) (1,1,2)
Emre Bel6zoglu (1,1,1) (1,3,5) (1,3,5) (1,1,1) (3)3
Sel¢cukSahin (1,1,1) (1,1,2) (1,1,2) (1/5,1/3,1/1) (1,1,2)
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (2/5,1/30/1  (1,1,1)
Hamit Altintop (1,1,1) (1,1,2) (1,1,2) (1,1,1) (ny
GOkdeniz Karadeniz ~ (1,1,1) (1,3,5) (1,1,1) (1,1,2) (1,3,5)
Mehmet Topuz (1,1,1) (1,3,5) (1,3,5) (1,1,1) (13,5
Ibrahim Akin (1/9,1/7,1/5) (1/7,1/5,1/3 (a/7,1/80/| (1/9,1/7,1/5)| (1/7,1/5,1/3

. Agirlik

Karar Verebilme A6 A7 A8 A9 Al10 vegktéru
Arda Turan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (5,74 0.104
Selgukinan (1,1,1) (1,1,1) (1/5,1/3,1/101/5,1/3,1/1) (3,5,7) 0.079
Nuri Sahin (1,1,1) (1,1,1) (1,1,2) (1/5,1/3,1/1)3,5,7) 0.081
Emre Bel6ézoglu (1,3,5) (1,1,1) (1,1,2) (1,1,1 (9)7 0.165
SelgukSahin (1,1,1) (1,1,1) (1/5,1/3,1/1§1/5,1/3,1/1) (3,5,7) 0.079
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1/5,1/3)1y1(3,5,7) 0.081
Hamit Altintop (1,1,1) (1,1,1) (1,1,2) (1,1,1) (Y 0.104
GoOkdeniz Karadeniz  (1,1,1) (1,1,2) (1,1,1) (1,1,2) (5,7,9 0.142
Mehmet Topuz (1,3,5) (1,1,1) (1,1,1) (1,1,1 (57 0.165
Ibrahim Akin (1/7,1/5,1/3)(1/9,1/7,1/5) (1/9,1/7,1/5) (1/9,1/7,1/5) (1,1,1) 0.000

Karar verebilme kriterine gore alternatiflerin $arasi su sekildedir:

A9=A4>A8>A7=A1>A6=A3>A5=A2
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Cizelge 5.66:Konsantrasyon kriteri altindadaylarin bulanik ikili kaslastirma matrisi girlik vektort

Konsantrasyon Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,3,5) (3,5,7) (1,1,1) (1,35
Selgukinan (1/5,1/3,1/1) (1,1,1) (1,3,5) (1/5,1/3,1/1) 1(1)
Nuri Sahin (1/7,1/5,1/3) (1/5,1/3,1/1 (1,1,1) (1/7,2/31 | (1/5,1/3,1/1
Emre Bel6ézoglu (1,1,1) (1,3,5) (3,5,7) (1,1,2) (B)3
SelcukSahin (1/5,1/3,1/1) (1,1,1) (1,3,5) (1/5,2/3,1/1) ,11)
Mehmet Aurelio (1,1,1) (1,3,5) (3,5,7) (1,1,2) (ay
Hamit Altintop (1/5,1/3,1/1) (1,1,1) (1,3,5) (1/81/1) (1,1,1)
Gokdeniz Karadeniz (1/7,1/5,1/3) (1,1,1) (1,1,1) (1/7,1/5,1/3) (1/3,41)
Mehmet Topuz (1/5,1/3,1/1) (1,1,1) (1,3,5) (1/5,1/8) (1,1,1)
ibrahim Akin (1/9,1/7,1/5) (1/7,1/5,1/3 (1,1,1) qu/7,1/5) | (1/7,1/5,1/3)

Konsantrasyon A6 A7 A8 A9 A10 Ag'r.l.'k..

vektori
Arda Turan (1,1,1) (1,3,5) (3,57 (1,3,5) (5,74 0.185
Selgukinan (1/5,2/3,2/71) (1,1,1) (1,1,1) (1,1,1) (3,5,70 0.097
Nuri Sahin (1/7,1/5,1/3) (1/5,1/3,2/1) (1,1,1) (1/5,2/3,1/1) (1,1,1) 0.003
Emre Bel6zoglu (1,1,1) (1,3,5) (3,5,7) (1,3,5) (9)7 0.185
SelcukSahin (1,1,1) (1,1,1) (1,3,5 (1,1,1) (3,51 0.116
Mehmet Aurelio (1,1,1) (1,1,1) (1,3,5) (1,3,5) 3P 0.155
Hamit Altintop (1,1,1) (1,1,1) (1,3,5 (1,1,1) (E4) 0.116
Gokdeniz Karadeniz(1/5,1/3,1/1) (1/5,1/3,1/1)  (1,1,1) (1,1,1) (1,3,5)] 0.046
Mehmet Topuz (1/5,1/3,21/1) (1,1,1) (1,1,1) (1,1,1) (3,577 0.097
ibrahim Akin (1/7,1/5,1/3) (1/7,1/5,1/3) (1/5,1/3,1/1) (1/7,1/5,1/3) (1,1,1) 0.000

Konsantrasyon kriterine gore alternatiflerin sinaga

A4=A1>A6>A7=A5>A9=A2>A8>A3

Cizelge 5.67:Pozisyon alabilme kriteri altindedaylarin bulanik ikili kanlastirma matrisi ve girlik

vektori

Pozisyon Alabilme Al A2 A3 A4 A5

Arda Turan (1,1,2) (1/5,1/3,1/1 (1/5,1/3,1/1) (1/9,1/7) (1/9,1/9,1/7)
Selgukinan (1,3,5) (1,1,1) (1,1,1) (1/7,1/5,1/3 (1/7,1/8)
Nuri Sahin (1,3,5) (1,1,1) (1,1,1) (1/7,1/5,1/3 (1/7,1/8)
Emre Bel6ézoglu (7,9,9) (3,5,7) (3,5,7) (1,1,1) (1)1
SelcukSahin (7,9,9) (3,5,7) (3,5,7) (1,1,1) (1,1,1)
Mehmet Aurelio (7,9,9) (3,5,7) (3,5,7) (1,1,1) (L
Hamit Altintop (3,5,7) (1,3,5) (1,3,5) (1/5,1/3,1/1] (1/5,1/3,1/1)
Gokdeniz Karadeniz ~ (3,5,7) (1,3,5) (1,3,5) (1/5,1/3,1/1 (1/7,1/5,1/8)
Mehmet Topuz (1,1,2) (1/5,1/3,1/1)  (1/7,1/5,1/3) /9(1/9,1/7) (1/9,1/9,1/7)
Ibrahim Akin (1,1,1) (1/5,1/3,1/1 (1/5,1/3,2/1)  qu/9,1/7) (1/9,1/9,1/7)
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. . Agirhk
Pozisyon Alabilme A6 A7 A8 A9 A10 Vegkwru
Arda Turan (1/9,1/9,1/7) (1/7,1/5,1/801/7,1/5,1/3) (1,1,1) | (1,1,1) 0.000
Selcukinan (1/7,1/5,1/3) (1/5,1/3,1/1§1/5,1/3,1/1) (1,3,5) (1,3,5) 0.020
Nuri Sahin (1/7,1/5,1/3)| (1/5,1/3,1/1)1/5,1/3,1/1) (3,5,7) (1,3,5) 0.036
Emre Bel6zoglu (1,1,1) (1,3,5) (1,3,5) (7,9,9 (9)9 0.222
SelcukSahin (1,1,1) (1,3,5) (3,5,7) (799 (7949 0.230
Mehmet Aurelio (1,1,1) (1,3,5) (3,5,7) (7,99 (2P 0.230
Hamit Altintop (1/5,1/3,1/1)  (1,1,1) (1,1,1) (5,Y.9| (57,9 0.144
Gokdeniz Karadenig (1/7,1/5,1/3)|  (1,1,1) (1,1,1) (3,5,7) (3,51 0.117
Mehmet Topuz (1/9,1/9,1/7) (1/9,1/7,1/%1/7,1/51/3) (1,1,1) | (1,1,1) 0.000
ibrahim Akin (1/9,1/9,1/7) (1/9,1/7,1/5§1/7,1/5,1/3) (1,1,1) | (1,1,1) 0.000

Pozisyon alabilme kriterine gore alternatifleriratansi:

A6=A5>A4>A7>A8>A3>A2

Cizelge 5.68:Surat kriteri altindadaylarin bulanik ikili kaglastirma matrisi ve girlik vektori

Sdirat Al A2 A3 Ad A5
Arda Turan (1,1,1) (1,3,5) (1,1,1) (1,3,5) (1,3,5
Selgukinan (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1 (1,1,1) 1(1)
Nuri Sahin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1)
Emre Beltzoglu (1/5,1/3,1/1) (1,1,1) (1,1,1) (111 (1,1,1)
SelcukSahin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Mehmet Aurelio (1,1,2) (1,1,1) (1,1,1) (1,1,1) (an
Hamit Altintop (1,1,2) (1,3,5) (1,1,1) (1,1,1) (nx
GoOkdeniz Karadenig (1,1,2) (1,3,5) (1,1,2) (1,1,2) (1,1,1)
Mehmet Topuz (1/5,1/3,1/1) (1,1,1) (1/5,1/3,1/1) /5(1/3,1/1) (1,1,1)
ibrahim Akin (1,1,1) (1,3,5 (1,1,1) (1,1,1) (1,3,5)
Strat A6 A7 A8 A9 A10 Agirik
vektori
Arda Turan (1,1,1) (1,1,1) (1,1,1) (1,35 (1,11 0.000
Selgukinan (1,1,1) (1/5,1/3,1/1)1/5,1/3,2/1), (1,1,1) | (1/5,1/3,1/1] 0.020
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,3,5 (4,1,1)] 0.036
Emre Bel6zoglu (1,1,1) (1,1,1) (1,1,1) (1,3,5 11 0.222
SelcukSahin (1,1,1) (1,1,1) (1,1,1) (1,1,1)] (1/5,1/3,1 0.230
Mehmet Aurelio (1,1,2) (1,1,1) (1,1,2) (1,35 (Ln 0.230
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,3,5) (Bx 0.144
GOkdeniz Karadeniz  (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1) 0.117
Mehmet Topuz (1/5,1/3,1/1)(1/5,1/3,1/1) (1/5,1/3,1/1) (1,1,1) | (1/5,1/3,1/1] 0.000
ibrahim Akin (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,1,1)) 0.000

Surat kriterine gore alternatiflerin siralgini

AS5=A6>A4>A7>A8>A3>A2
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Cizelge 5.69 Gucluluk kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Guglaluk Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,1,1)
Selgukinan (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,1,1)
Nuri Sahin (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) (1/5,2/3)1| (1/5,1/3,1/1)
Emre Bel6zoglu (1,1,2) (1,1,1) (1,3,5) (1,1,1) (1)1
SelcukSahin (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,1,1)
Mehmet Aurelio (1,1,2) (1,1,1) (1,3,5) (1,3,5) (In
Hamit Altintop (1,1,2) (1,1,1) (1,3,5) (1,1,1) (nx
GoOkdeniz Karadeniy (1,1,2) (1,1,2) (1,3,5) (1,1,2) (1,1,1)
Mehmet Topuz (1,1,1) (1,1,1) (1,3,5) (1,1,1) D11
ibrahim Akin (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,1,1)

Giiclilik A6 A7 A8 A9 A10 o
Arda Turan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,11 0.107
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.107
Nuri Sahin (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1 0.039
Emre Belzoglu (1/5,1/3,2/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.101
SelcukSahin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (14,1,1)) 0.107
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,1) (an 0.107
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,1) (Bx 0.107
Gokdeniz Karadeniz  (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.107
Mehmet Topuz (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1 o0.107
ibrahim Akin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.107

Guclulik kriterine gore alternatiflerin siralani

A10=A9=A8=A7=A6=A5=A2=A1>A4>A3

Cizelge 5.70:Yetenek kriteri altindadaylarin bulanik ikili kaslastirma matrisi ve grhk vektoru

Yetenek Al A2 A3 Ad A5
Arda Turan (1,1,1) (7,9,9) (1,3,5) (1,3,5) (3,5,7)
Selgukinan (1/9,1/9,1/7) (1,1,1) (1/7,1/5,1/3)  (1/9,1/%) (1/7,1/5,1/3)
Nuri Sahin (1/5,1/3,1/1) (3,5,7) (1,1,1) (1,1,1) (1,1,1)
Emre Beltzoglu (1/5,1/3,1/1) (5,7,9) (1,1,1) (111 (1,1,1)
SelcukSahin (1/7,1/5,1/3) (3,5,7) (1,1,1) (1,1,1) (1,1,1)
Mehmet Aurelio (1/7,1/5,1/3) (3,5,7) (1,1,1) (1181/1) (1,1,1)
Hamit Altintop (1,1,1) (5,7,9) (1,3,5) (1,1,1) (B3
GoOkdeniz Karadeniz (1/5,1/3,1/1) (3,5,7) (1,1,2) (1,1,2) (1,1,1)
Mehmet Topuz (1/7,1/5,1/3) (3,5,7) (1,1,1) (1/5,1/8) (1,1,1)
ibrahim Akin (1/5,1/3,1/1) (5,7,9 (1,1,1) (1,1,1) 1,3,5)




Cizelge 5.70(devami)
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Agirhk

Yetenek A6 A7 A8 A9 A10 Vegktbru
Arda Turan (3,5,7) (1,1,1) (1,3,5) (3,5,7) (1,35 0.250
Selgukinan (1/7,1/5,1/3)(1/9,1/7,1/5) (1/7,1/5,1/3) (1/7,1/5,1/3) (1/9,1/7,1/5 0.000
Nuri Sahin (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) 0.058
Emre Bel6zoglu (1,3,5) (1,1,1) (1,1,2) (1,3,5) (11 0.136
SelcukSahin (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/1  0.050
Mehmet Aurelio (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/1  0.049
Hamit Altintop (1,3,5) (1,1,1) (1,3,5) (1,3,5) (ny 0.192
Gokdeniz Karadeniz  (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) 0.058
Mehmet Topuz (1,1,1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1/5,1/3,1/1 0.049
Ibrahim Akin (1,3,5) (1,1,1) (1,1,1) (1,3,5) (1,1,1)) 0.157

Yetenek kriterine gore alternatiflerin siralgni

A1>A7>A10>A4>A8=A3>A5>A9=A6

Cizelge 5.71:Cok yonlulik kriteri altindadaylarin bulanik ikili kasilastirma matrisi ve girlik vektéri

Cok Yonluluk Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,1,1) (1,3,5) (1,1,1) (3,5,7
Selcukinan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,35
Nuri Sahin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,3,5
Emre Belézoglu (1,1,1) (1,1,1) (1,1,1) (1,1,1) (5)3
SelcukSahin (1/7,1/5,1/3) (1/5,1/3,1/1 (1/5,1/3,1/1)  (11B,1/1) (1,1,1)
Mehmet Aurelio (1/5,1/3,1/1)|  (1/5,1/3,1/1 (1,1,1) | (1/5,1/3,1/1)| (1,1,1)
Hamit Altintop (1,1,2) (1,3,5) (1,3,5) (1,3,5) (3B
GoOkdeniz Karadenig (1,1,2) (1,1,2) (1,1,1) (1,1,2) (1,3,5)
Mehmet Topuz (1/7,1/5,1/3)|  (1/5,1/3,1/1)  (1/5,UB)1| (1/5,1/3,1/1)| (1,1,1)
ibrahim Akin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,11 | 1.35)

Cok Yénlilik A6 A7 A8 A9 Al0 | PETIK
Arda Turan (1,3,5) (1,1,1) (1,1,1) (3,5,7) (1,3,5] 0.169
Selcukinan (1,35) | (/513,11 (1,1,1) (1,3,5) (1,11) | 0.122
Nuri Sahin (1,11 | (1/51/3,1/1) (1,1,1) (1,3,5) (1,1,1) | 0.101
Emre Belézoglu (1,35 | (1/5,1/3,1/1) (1,1,1) (1,3,5) (1,1,1) 0.122
SelcukSahin (1,1,2) (1/7,1/5,1/3)(1/5,1/3,1/1) (1,1,1) | (1/5,1/3,1/1] 0.028
Mehmet Aurelio (1,1,1) | (1/5,1/3,1/1(1/5,1/3,1/1) (1,1,1) (1,1,1) 0.041
Hamit Altintop (1,3,5) (1,1,1) (1,3,5) (3,5,7 (153 0.191
Gokdeniz Karadeniz  (1,3,5) | (1/5,1/3,1/1) (1,1,1) (1,3,5) (1,11) | 0.122
Mehmet Topuz (1,1,1) | (1/7,1/5,1/8)1/5,1/3,1/1) (1,1,1) (1,1,1) 0.029
ibrahim Akin (1,1,1) | (/513,11 (1,1,1) (1,1,1) (1,1,1) 0.076

Cok yonlulik kriterine gore alternatiflerin siralgn

A7>A1>A8=A4=A2>A3>A10>A6>A9>A5
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Cizelge 5.72:stikrar kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve girlik vektori

istikrar Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,3,5) (1,3,5) (1,3,5) (1,3,5)
Selgukinan (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Nuri Sahin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Emre Bel6zoglu (1/5,1/3,1/1 (1,1,1) (1,1,1) (D11 (1,1,1)
SelcukSahin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1)
Mehmet Aurelio (1,1,1) (1,3,5) (1,3,5) (1,3,5) (BB
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,2) (153
GoOkdeniz Karadenig  (1,1,1) (1,1,2) (1,1,2) (1,1,1) (1,1,2)
Mehmet Topuz (1/5,1/3,1/1 (1,1,1) (1,1,1) (1,1,2) (1,1,1)
Ibrahim Akin (1,1,2) (1,1,2) (1,1,2) (1,1,1) (1,1,1)
istikrar A6 A7 A8 A9 Ao | Agrk
vektoru
Arda Turan (1,1,1) (1,1,1) (1,1,2) (1,35 (1,1,] 0.212
Selgukinan (1/5,1/3,2/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.062
Nuri Sahin (1/5,1/3,2/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.062
Emre Bel6zoglu (1/5,1/3,2/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.062
SelcukSahin (1/5,1/3,2/1) (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1)| 0.060
Mehmet Aurelio (1,1,2) (1,1,1) (1,3,5) (1,3,5 (BB 0.239
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,1) (ny 0.112
Gokdeniz Karadeniz(1/5,1/3,1/1)] (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.064
Mehmet Topuz (1/5,2/3,2/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.062
Ibrahim Akin (1/5,1/3,1/1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.064

Istikrar kriterine gore alternatiflerin siralani

A6>A1>A7>A10=A8>A9=A3=A4=A2>A5

Cizelge 5.73:Agresiflik kriteri altinda adaylarin bulanik ikikarsilastirma matrisi ve girlik vektoru

)

)

Agresiflik Al A2 A3 A4 A5

Arda Turan (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1/5,1/3)
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1/5,1/3,1/
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1/5,1/3,1/
Emre Belzoglu (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3) (1,1,1) (1/7,1/5,1/3)
SelcukSahin (1,3,5) (1,3,5) (1,3,5) (3,5,7) (1,1,1)
Mehmet Aurelio (1,3,5) (1,3,5) (1,3,5) (3,5,7) (In
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1¥83,1/1)
Gokdeniz Karadeniz (1,3,5) (3,5,7) (1,3,5) (3,5,7) (1,1,1)
Mehmet Topuz (1,3,5) (3,5,7) (1,3,5) (3,5,7) (H1,1
ibrahim Akin (1,3,5) (1,3,5 (1,3,5 (3,57 (1,1,1)
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Agirhk

Agresiflik A6 AT A8 A9 ALO vegktt')ru
Arda Turan (1/5,1/3,2/1) (1,1,1) (1/5,1/3,1/1)(1/5,1/3,1/1) (1/5,1/3,1/1 0.070
Selgukinan (1/5,1/3,2/1) (1,1,1) (1/7,1/5,1/3)(1/7,1/5,1/3) (1/5,1/3,1/1 0.063
Nuri Sahin (1/5,1/3,2/1) (1,1,1) (1/5,1/3,1/1)(1/5,1/3,1/1) (1/5,1/3,1/1 0.070
Emre Bel6ézoglu (1/7,1/5,1/3Y1/5,1/3,1/1) (1/7,1/5,1/3) (1/7,1/5,1/3) (1/7,1/5,1/3 0.010
SelcukSahin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1)] 0.142
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,1) (L 0.134
Hamit Altintop (1,1,1) (1,1,1) (1/5,1/3,2/191/5,1/3,1/1) (1/5,1/3,1/1 0.072
Gokdeniz Karadeniz  (1,1,1) (1,3,5) (1,1,1) (1,1,2) (1,1,2) 0.149
Mehmet Topuz (1,1,1) (1,3,5) (1,1,1) (1,1,1) ()1,1] 0.149
Ibrahim Akin (1,1,1) (1,3,5) (1,1,1) (1,1,1) (1,1,1)) 0.142

Agresiflik kriterine gore alternatiflerin siralam
A9=A8>A10=A5>A6>A7>A3=A1>A2>A4

Gizelge 5.74:0lu toplar kriteri altindadaylarin bulanik ikili kaglastirma matrisi ve girlik vektori

Olii Toplar Al A2 A3 A4 A5
Arda Turan (1,1,1) (1,1,1) (1,1,1) (1/5,2/3,2/1)  ,3(B)
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1/5,1/3,1/1) (1,3,5
Nuri Sahin (1,1,1) (1,1,1) (1,1,1) (1/7,1/5,1/3) (1,11
Emre Bel6ézoglu (1,3,5) (1,3,5) (3,5,7) (1,1,1) (3)5
SelgukSahin (1/5,1/3,1/1) (1/5,1/3,1/1 (1,1,1) (A7 a3 (1,1,1)
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1/5,2/30/1  (1,3,5)
Hamit Altintop (1,1,1) (1,1,1) (1,3,5) (1/5,2/3,1/1  (1,3,5)
GoOkdeniz Karadenig (1,1,1) (1,1,2) (1,3,5) (1/5,1/3,1/1] (1,35
Mehmet Topuz (1,1,1) (1,1,1) (1,3,5) (1/5,1/3,1/1) (1,3,5)
ibrahim Akin (1,1,1) (1,1,1) (1,3,5 (1/5,2/3,2/1) 1,3,5)

Olii Toplar A6 A7 A8 A9 Alp | Adiiik

vektor
Arda Turan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.082
Selgukinan (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.082
Nuri Sahin (1,1,1) (1/5,1/3,1/1Y1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) 0.032
Emre Bel6zoglu (1,3,5) (1,3,5) (1,3,5) (1,3,5 (1)3 0.240
SelcukSahin (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) (1/5,1/3,1/1) 0.029
Mehmet Aurelio (1,1,1) (1,1,1) (1,1,1) (1,1,2) (In 0.082
Hamit Altintop (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1) 0.113
GoOkdeniz Karadeniz  (1,1,1) (1,1,2) (1,1,2) (1,1,1) (1,2,2)| 0.113
Mehmet Topuz (1,1,1) (1,1,1) (1,1,1) (1,11 (1,2 0.113
ibrahim Akin (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) 0.113

Olu toplar kriterine gore alternatiflerin siralgini
A4>A10=A9=A8=A7>A6=A2=A1>A3>A5

Adaylarin 20 kriter altinda gerlendirmeleri sonucunda elde edilergeider, her

kritere iliskin agirliklarla carpilip toplanir. Béylece tim adaylaligkin tstunlik girlik

degerleri elde edilir.




Cizelge 5.75:Kriter dncelik girliklari
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Kriterler K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Kriter A girliklari 0.008| 0.046| 0.103| 0.006| 0.124| 0.071| 0.130| 0.000| 0.116| 0.044
Adaylar
Arda Turan 0.092 0.258 0.188 0.280 0.131 0.p00 $J18.232| 0.155 0.124
Selgukinan 0.056] 0.094 0.026 0.0%6 0.048 0.113 0.039 0j0%008| 0.124
Nuri Sahin 0.060/ 0.000 0.114 0.167 0.1B1 0.100 0.125 5{16.008| 0.02Q
Emre Belzoglu 0.054 0.077 0.114 0.062 0.053 0.10357| 0.038 0.15% 0.148
SelcukSahin 0.132] 0.000 0.02p 0.038 0.1p1 0.175 0.059 80{02.058| 0.165
Mehmet Aurelio 0.052 0.032 0.171 0.105 0.131 0.175044| 0.125 0.183 0.148
Hamit Altintop 0.153] 0.205 0.082 0.062 0.144 0.128127| 0.155| 0.183 0.122
Gokdeniz Karadeniz 0.14p 0.113 0.114 0.062 0.p4061| 0.000{ 0.155 0.00p 0.040
Mehmet Topuz 0.144 0.145 0.114 0.141 0.163 0.13838} 0.041] 0.250 0.07p
ibrahim Akin 0.116/ 0.077 0.111 0.060 0.041 0.000 2D.10.028| 0.000 0.034
Kriterler K11 | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
Kriter A girliklari 0.016| 0.000| 0.000| 0.041| 0.000| 0.142| 0.123| 0.030| 0.000| 0.000
Adaylar
Arda Turan 0.104 0.185 0.000 0.152 0.J07 0.250 ®J16.212] 0.070 0.082
Selgukinan 0.079] 0.097 0.02p 0.0%53 0.1p7 0.000 0.122 0/0BR63| 0.082
Nuri Sahin 0.081] 0.003 0.036 0.123 0.089 0.058 0.101 20j08.070| 0.032
Emre Beltzoglu 0.165 0.185 0.222 0.097 0.101 0.[486122| 0.062] 0.010 0.240
SelgukSahin 0.079] 0.116 0.23Dp 0.060 0.1p7 0.050 0.p28 (0j06.142| 0.029
Mehmet Aurelio 0.081 0.155 0.230 0.100 0.107 0.049041| 0.239 0.134 0.082
Hamit Altintop 0.104| 0.116 0.144 0.100 0.1p7 0.192191| 0.112] 0.072 0.113
Gokdeniz Karadeniz 0.14p 0.046 0.147 0.123 0.10058%} 0.122| 0.064 0.149p 0.113
Mehmet Topuz 0.165 0.097 0.000 0.050 0.107 0.04929D, 0.062] 0.149 0.118
ibrahim Akin 0.000 0.000 0.000 0.140 0.107 0.157 76.00.064| 0.142 0.118

Cizelge 5.76:Adaylarin astunluk garh g

Aday Alternatjf Us:tUnluk
Agirh g
Al:Arda Turan 0.167
A2:Selcukinan 0.053
A3:Nuri Sahin 0.083
A4:Emre Belb6zoglu 0.118
A5:SelcukSahin 0.068
A6:Mehmet Aurelio 0.101
A7:Hamit Altintop 0.149
A8:GOkdeniz Karadeniz 0.063
A9:Mehmet Topuz 0.118
A10:ibrahim Akin 0.079

Defans bolgesinde gorev yapacak oyuncular sirgsAda Turan, Hamit Altintop,

Emre Bel6z@lu ve Mehmet Topuz’ dur. Genel siralama id4eArda Turan 2.Hamit
Altintop 3.Emre Beltzdu 4.Mehmet Topuz 5.Mehmet Aurelio 6.Ngahin 7/brahim
Akin 8.Selcul§ahin 9.Gokdeniz Karadeniz 10.Selgnknbicimindedir
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5.1.4. Bulanik analitik hiyerarsi stireci yontemi ile forvet oyuncularinin segimi

BAHP ile forvet oyuncularinin secimi icin kullanciak kriterleri ve adaylari

gosteren yapgekil 5.4."” de verilmgtir.

HEDEF

[ FORVET OYUNCULARININ SEC iMi ]

K1: Bitiricilik

K2: Uzaktan Sutlar

K3: Orta Agma K4: Top Surme

K5: ilk Dokunus K6: Pas Verme

K7: Kafa Topu K8: Yaraticilik

K9: Hareketlilik

K10: Sezgi

K11: Caliskanlk K12: Karar Verebilme

K13: Konsantrasyon K14: Pozisyon Alabilme

K15: Ceviklik

K16: Surat

K17: Glglulak K18: Yetenek

) J . J J J . J J L J
— MM r Y rYCr M

_ J J J J CJ CJ J JJ CJ

K19: Cok Yonlaluk K20: Agresiflik

[ SECENEKLER ]
( Nihat Kahveci ) [ Tuncay Sanh )
( SemihSenturk ) [ Umut Bulut )
( Gokhan Unal ) f Mevlit Erding )
[ Sercan Yildirim )

(& J

Sekil 5.4: BAHP ydntemi ile forvet oyuncularinin se¢im yapisi



Kriterlere iliskin bulanik ikili kagilastirma matrisi Cizelge 5.77'de verilgtir.

Cizelge 5.77Karar vericilerin kriterlere gore biggrilmi s bulanik ikili kagilastirmalar matrisi
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
K1 [1.0,1.0,1.0f 3.55.5,7p5 5.0,7.09.0 3.0,5.0y7.0,5%%.5| 2545,6.% 2.04.0,60 3.3,43p.0 407/6| 3.0,5.0,7.0
K2 01,0203 10,1010 153045 04,1.01.8,21113.2| 0.8,1.8,2.8 0.4,04,06 0.61.7,3.0 0410| 0.2,0.2,0.5
K3 (0.1,0.1,0.2f 0.2030.Fy 10,1010 0.1,0.20.3,16&.6| 0.1,0.2,0.3 0.1,0.2,05 0.2,03,1.0 0410 0.1,0.2,04
K4 10.1,0.2,0.3 05,1026 3.05040 1.01.01.0,313%.0 15,2535 0.6,1.6,28 2.3,3.8p.5 13HID| 1.1,2.1,3.3
K5 10.1,0.2,0.3] 03,0509 04,0.6,18 0.2,0.3/0.6,1100.0/ 0.6,1.1,1.7 0.6,1.1,118 1.6,2.6,3.8 11133| 0.9,1.4,2.Q
K6 |0.2,0.2,04/ 04,0618 335444 0.3,04)0.7,006.8/ 1.01.0,1.0 1.1,16,22 0.8,2.33.8 0/6310| 0.4,0.9,1.1
K7 [0.2,0.3,05 172528 224747 0.4,0.6)1.7,003.7 05,0609 1.0,1.0,10 1.3,2335 1504D0| 0.6,1.7,3.0
K8 |0.2,0.2,0.3] 03,061y 1.0,3.050 0.2,0.3/0.4,0040.6| 0.3,04,1.3 03,0408 101.0,1.0 13630| 2.1,3.1,4.]
K9 [0.1,0.2,0.3] 05,1.02p5 0.5,0.7,3.2 0.2,0.3/0.6,063%.9| 0.3,0.6,1.7 0.3,04,10 0.2,0.3,0.6 100110| 1.3,1.9,2.5
K10 {0.1,0.2,03 2.0436.4 2.7,6.248 0.3,05)0.9,00/5.2| 0.6,1.1,27 0.3,0.6,1,7 0.2,03,0.5 00/| 1.0,1.0,1.Q
K11 {0.1,0.1,0.2 0.2,0.3,0fy 0.5,1.0,45 0.2,0.2)0.4,0040.8| 0.2,0.3,0.% 0.2,0.2,04 0.2,03,0.5 B3XD| 0.2,0.2,0.3
K12 {0.2,0.3,04) 051026 0.6,1.1,748 0.5,09,1.7,102.8| 0.4,0.7,1.1 0.4,0.6,09 0.4,05,0.7 0/4101| 0.3,0.4,0.9
K13 {0.1,0.1,0.2] 0.5,09,1.y 0.6,0.9,3.7 0.2,0.3)0.6,11621.7| 0.2,0.4,0.8 0.2,0.3,06 0.2,0.3,0.5 04310| 0.2,0.2,0.4
K14 [ 0.2,0.3,05 0.7,1.12% 0.6,1.1,74.8 0.4,05)0.6,4293%.1] 0.6,09,1.8 0.6,0.8,1,3 0.6,09,1.8 1ZXXH| 0.6,0.9,1.§
K15 {0.1,0.2,0.3] 04,0.7,1.1 0.6,1.1,2.8 0.2,04)0.8,063.3| 03,0509 04,0.6,17 0.3,05,1.3 120113| 0.2,0.3,0.9
K16 [ 0.2,0.2,04| 2.1,46,6.y 224747 0.203)04,24¢.8| 132226 153858 0.6,09,[1.7 12¥F| 1.3,3.55.9
K17 {0.1,0.2,0.3] 05,09,1.y 0.5,1.0,4.6 0.2,0.3)0.6,00640.9| 0.3,0.6,1.7 0.2,0.3,0,7 0.2,04,0.8 0007| 0.2,0.3,04
K18 [ 0.2,0.2,0.3] 0.6,09,1.8 16,4041 0.5,0.8,1.3,0630.9|] 0.4,0.6,1.7 03,0509 0.4,0.6,0.8 0430%| 0.4,0.4,0.9
K19 {0.1,0.2,0.3] 0.3,04,1.83 0.5,0.8,3.3 0.2,0.3)0.5,0630.9| 0.2,0.3,04 0.2,0.2,04 0.2,03,0.4 04038| 0.2,0.2,04
K20 {0.1,0.2,0.2 03,0406 05,1.045 0.2,0.3)0.6,063.7] 0.3,04,1.0 0.2,03,05 0.1,02,0.3 BOH| 0.1,0.2,0.3
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
K1 |5.0,7.0,8.5| 254.05.% 5.07085 2.0,35/5.0,5%%.0] 2.84.3,6.0 4.06.0,80 3.853p5 H5%H| 4.56.5,7.5
K2 1153555 04,1018 0.6,1.1,18 0.3,09/1.5,162.5 0.1,0.2,05% 0.61.1,18 0.6,1.1,1.6 BBB| 1.8,2.8,3.9
K3 104,1.0,20 04,0916 0.6,1.1,18 04,09/1.6,00041.6| 0.1,0.2,0.% 0.4,1.0,18 0.2,0.3,0.6 (8818 0.4,1.0,2.0
K4 1254565 06,1118 183350 1.6,212.6,218%.3| 23,3853 1.8,3.350 0.8,1.32.0 200640 1.8,3.3,5.0
K5 13,2845 04,0915 0.60.6,08 0.1,0.2/0.4,188.0| 04,0406 1.1,16,23 11,2182 1133| 0.6,1.7,3.4
K6 [2.0,4.06.0 09,1528 132845 0.6,1.1/1.7,21213.5| 04,05,0.8 0.61.7,3l0 0.6,1.6,2.8 20%HH| 1.0,2.54.(
K7 1254565 111628 183348 0.8,1.3/1.8,16&.8| 0.2,0.3,0.7 153.045 112183 ZBHB| 2.0,4.0,6.0
K8 12.0,3550 14192y 213143 06,1.1/1.6,188.0{ 06,1.1,1.8 132845 13183 BHFB| 3.0,5.0,7.0
K9 11.0,2.0,3.0f 09,1528 08,2340 0.4,05/0.8,088.0{ 04,0508 152025 16,26B.7 18%5| 2.54.05.5
K10 [3.3,485.8 1.6,2.6,3.8 28,4358 0.6,1.1)1.6,32}4.3| 0.2,0.3,0.8 23,3345 19,245 2BHL| 3.555,7.0
K11 [1.0,1.0,1.0f 0.2,0.2,05 04,04,0.7 0.1,0.2/0.4,104.8| 0.1,0.2,0% 09,1523 0.6,1.1,0.6 BHB| 1.1,1.7,2.9
K12 [2.0436.4| 101.0,1p 153045 06,11)1.7,38%.3] 1.1,2.13.2 183348 1.6,2.63.6 5%HH| 4.0,6.0,8.0
K13 [15,2.3,27] 0.2,03,0y 1.0,1.0,3.0 0.2,0.3/0.7,21113.2| 0.3,04,04 16,2128 09,1421 1I7640| 1.8,3.3,5.Q
K14 [2.3,49,7.1] 0.6,009,18 15,3858 1.0,1.0j1.0,218%4.5| 04,1.0,1.8 355575 1.6,2.63.8 5%H| 4.0,6.0,7.9
K15 [0.5,1.0,2.6] 0.2,0.3,04 0.3,05,0.9 0.2,04)0.8,11001.0f 0.4,04,0.8 1.6,22,310 1.1,2.18.2 10%3%| 3.0455.5
K16 [2.1,4.6,6.7] 03,0509 23,2729 05,1.026,2326| 1.0,1.0,1.0 33,4860 213143 ZHH| 5.0,7.0,8.0
K17 [0.4,0.71.1] 0.2,03,06 04,05,0.6 0.1,0.2/0.3,0630.6/ 0.2,0.2,0.3 1.0,1.0,1,0 0.3,04,0.5 11323| 2.0,3.5,5.Q
K18 [0.6,0.9,1.8| 0.3,0.4,0.6 0.5,0.7,3.2 0.3,0.4)0.6 ,0630.9| 0.2,03,0% 2.1,2.6,29 1.0,1.0,,.0 3BH4| 4.5,6.58.9
K19 [1.2,3.354| 0.2,0.2,04 0.3,04,0.6 0.2,0.2)0.4,080.7 0.2,0.2,04 0.3,05,09 0.2,0.2,0.3 100110| 2.8,3.8,4.9
K20 | 0.4,0.6,0.9 0.1,0.2,03 0.2,03,0.6 0.1,0.2/0.3,08%0.3| 0.1,0.1,0.2 0.2,0.3,005 0.1,0.2,0.3 BHH®#| 1.0,1.0,1.Q
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Cizelge 5.77'de verilen bulanik ikili kafastirma matrisinden yararlanarak Chang
(1996)'in Gengletiimis Analiz Yontemi'ne gotre oncelikle kriterlere gskin sentez

degerleri Esitlik (4.2)’den hesaplanir ve

S, = (67.400,102.500,134.000) (1/996.678,12@77,1/401.75% (0.068,0.152,0.3;
S, = (13.960,27.846,44.384) (1/996.678,1/ @72,1/401.751F (0.014,0.041,0.1
S, = (7.419,14.105,24.290) (1/996.678,1/ 6724/ 401.751F (0.007,0.021,0.0¢
S, = (30.174,53.638,79.736) (1/996.678,1/ &7Z,1/401.751F (0.030,0.080,0.1¢
S, = (14.101,25.344,39.948) (1/996.678,1/ @72,1/401.751F (0.014,0.038,0.0¢
S, = (19.480,36.800,57.352) (1/996.678,1/&7Z,1/401.751F (0.020,0.055,0.1
S, = (23.574,43.120,64.486) (1/996.678,1/ @7Z,1/401.751F (0.024,0.064,0.1I
S, = (22.647,38.772,57.768) (1/996.678,1/ @72,1/401.751F (0.023,0.058,0.1:
S, = (15.894,25.828,40.221) (1/996.678,1/ @72,1/401.751F (0.016,0.038,0.1(
S, = (29.138,47.127,65.716) (1/996.678,1/&7Z,1/401.751F (0.029,0.070,0.1
S, = (7.130,11.022,19.392) (1/996.678,1/ 6724/ 401.751F (0.007,0.016,0.0
S, = (22.766,47.127,65.716) (1/996.678,1/ @7Z,1/401.751F (0.023,0.058,0.1
S, = (13.848,21.344,31.868) (1/996.678,1/ &7Z,1/401.751F (0.014,0.032,0.0°
S, = (26.471,46.574,70.448) (1/996.678,1/ &72,1/401.751F (0.027,0.069,0.1
S, = (13.742,21.316,34.460) (1/996.678,1/ @72,1/401.751F (0.014,0.032,0.0¢
S, = (32.873,56.105,76.157) (1/996.678,1/ @72,1/401.751F (0.033,0.083,0.1!
S, = (9.293,14.383,23.519) (1/996.678,1/67Z,A/401.751F (0.009,0.021,0.0¢
S, = (18.040,26.856,39.287) (1/996.678,1/ @7Z,1/401.751F (0.018,0.040,0.0¢
S, = (8.785,13.675,21.168) (1/996.678,1/67Z,A/401.751F (0.009,0.020,0.0!
S,, = (5.017,6.992,12.601) (1/996.678,1/672.A7 401.751F (0.005,0.010,0.0:

elde edilir.

Kriterler arasi bulanik ikili kewtastirma matrisinden elde edilen bulanik sentetik
derece dgerleri kullanilarak, kitlik (4.6)’'den hesaplanan kriterlerin dnengiduklar
Cizelge 5.78'de verilngtir.



Cizelge 5.78Kriterlere iliskin VV degerleri
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V1 V2 V3 V4 V5 V6 V7 V8 V9 V10
1.000 0.278 0.000 0.643 0.217 0.435 0.513 0.445 220.2 0.538
1.000 1.000 0.694 1.000 0.958 1.000 1.000 1.000 660.9 1.000
1.000 0.676 0.339 1.000 1.000 1.000 1.000 1.000 001.0 1.000
1.000 1.000 0.735 1.000Q 0.622 0.818 0.893 0.837 280.6 0.932
1.000 0.872 0.548 1.000 0.824 1.000 1.000 1.000 001.0 1.000
1.000 0.793 0.460 1.000 0.741 0.927 1.000 1.000 320.8 1.000
1.000 0.844 0.507 1.000Q 0.798 0.976 1.000 0.949 480.Y 1.000
1.000 1.000 0.719 1.000 0.991 1.000 1.000 1.000 010.8 1.000
1.000 0.739 0.389 1.000 0.684 0.881 0.9%7 0.902 910.6 1.000
1.000 1.000 1.000 1.000Q 1.000 1.000 1.000 1.000 001.0 1.000
1.000 0.842 0.505 1.000 0.791 0.974 1.000 0.998 990.7 1.000
1.000 1.000 0.812 1.000 1.000 1.000 1.000 1.000 001.0 1.000
1.000 0.751 0.412 1.000Q 0.698 0.889 0.963 0.910 040.Y 1.000
1.000 1.000 0.813 1.000 1.000 1.000 1.000 1.000 001.0 1.000
1.000 0.648 0.305 0.978 0.592 0.793 0.868 0.811 99.5 0.907
1.000 1.000 0.992 1.000Q 1.000 1.000 1.000 1.000 001.0 1.000
1.000 1.000 0.691 1.000 0.973 1.000 1.000 1.000 820.9 1.000
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 001.0 1.000
1.000 1.000 1.000 1.000Q 1.000 1.000 1.000 1.000 001.0 1.000
V11 V12 V13 V14 V15 V16 V17 V18 V19 V20
0.000 0.463 0.088 0.564 0.131 0.639 0.000 0.211 000.0 0.000
0.578 1.000 0.871 1.000 0.881 1.000 0.690 0.983 47.6 0.359
0.899 1.000 1.000 1.000Q 1.000 1.000 1.000 1.000 860.9 0.693
0.221 0.844 0.505 0.932 0.536 1.000 0.326 0.629 740.2 0.015
0.616 1.000 0.916 1.000 0.923 1.000 0.731 1.000 890.6 0.387
0.428 1.000 0.722 1.000 0.742 1.000 0.589 0.841 910.4 0.210
0.340 0.953 0.632 1.000Q 0.657 1.000 0.449 0.754 990.3 0.126
0.382 1.000 0.686 1.000Q 0.708 1.000 0.497 0.809 45.4 0.155
0.595 1.000 0.905 1.000 0.912 1.000 0.714 1.000 700.6 0.355
0.262 0.908 0.566 0.994 0.596 1.000 0.376 0.695 200.83 0.034
0.380 1.000 1.000 1.000Q 1.000 1.000 1.000 1.000 001.0 0.802
0.691 1.000 0.683 1.000Q 0.706 1.000 0.494 0.807 430.4 0.152
0.291 0.915 0.584 1.000 0.999 1.000 0.812 1.000 730.Y 0.450
0.692 1.000 1.000 1.000 0.612 1.000 0.400 0.708 480.8 0.075
0.186 0.820 0.473 0.909 0.50% 1.000 0.813 1.000 740.Y 0.452
0.886 1.000 1.000 1.000Q 1.000 1.000 0.292 0.598 380.2 0.000
0.562 1.000 0.882 1.000 0.891 1.000 0.686 1.000 760.9 0.667
0.909 1.000 1.000 1.000 1.000 1.000 1.000 1.000 380.¢ 0.310
1.000 1.000 1.000 1.000Q 1.000 1.000 1.000 1.000 001.0 0.694
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Elde edilen V dgerleri yardimiyla Kitlik (4.7) kullanilarak kriterlerin dncelik dgrleri

d'(K,) =min[V(S, = S )]= 1.000
d'(K,) =min[V(S, > S )]= 0.278
d'(K,) =min[V(S, = § )]= 0.000
d'(K,) =min[V(S, > S )]= 0.643
d'(Kg) =min[V(S, > § )]= 0.217
d'(Kg) =min[V(S, = S )]= 0.435
d'(K,) =min[V(S, > S )]= 0.513
d'(K,) =min[V(S, = S, )] = 0.445
d'(K,) =min[V(S, = S )]= 0.222
d'(K,,) =min[V(S,,> S )]= 0.538
d'(K,,) =min[V(S,,= S )]= 0.000
d'(K,,) =min[V(S,2 S )]= 0.463
d'(K,,) =min[V(S,;> § )]= 0.088
d'(K,,) =min[V(S,, 2 § )]= 0.564
d'(Ky) =min[V(S,; =S )]=0.131
d'(K,s) =min[V(S,, = S )]= 0.639
d'(K,;) =min[V(S,,= S )]= 0.000
d'(Kys) =min[V(S,;= S )]= 0.211
d'(K,) =min[V(S,, 2 § )]= 0.000
d'(K,) =min[V(S,,= S )]= 0.000

elde edilir.

Oncelik vektoriniin hesaplanmasi sonucundgaolwektor,

W' =(1.000,0.278,0.000,0.643,0.217,0.43518,0.445,0.222,0.53
0.000,0.463,0.088,0.564,0.131,0.639, 0.0211,0.000,0.00C

bicimindedir.
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Bu deserlerin normalizasyonu sonucunda elde edilen keiter oncelik dgerleri ve
Cizelge 5.79'da verilngtir.

Cizelge 5.79:Kriterlerin ggirliklari

Kriter Kriter
No Kriter agirli g1
K1 Bitiricilik 0.157
K2 UzaktanSutlar 0.044
K3 Orta Acma 0.000
K4 Top Surme 0.101
K5 Ilk Dokunug 0.034
K6 Pas Verme 0.068
K7 Kafa Topu 0.080
K8 Yaraticilik 0.070
K9 Hareketlilik 0.035

K10 Sezgi 0.084
K11 Calskanlik 0.000
K12 Karar Verebilme 0.072
K13 Konsantrasyon 0.014
K14 Pozisyon alabilme 0.088
K15 Ceviklik 0.020
K16 Sirat 0.100
K17 Gugluluk 0.000
K18 Yetenek 0.033
K19 Cok Yonluluk 0.000
K20 Agresiflik 0.000

Kriterlerin 6nem &irliklarinin siralaryi:
K1> K4> K16> K14> K10> K7> K12> K8> K6> K2> K9> K5K18> K15>K13

olarak belirlenmytir.

Her bir kriter icin, forvet oyuncusu adaylarinin lduk ikili karsilastirma
matrisleri ve Chang (1996)'in gafetiimis analiz yonteminden yararlanarak hesaplanan
agirhk vektorleri Cizelge 5.80-5.99'da verilgtir.
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Cizelge 5.80mBitiricilik kriteri altinda adaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Bitiricilik Al A2 A3 A4 A5 A6 A7 5eg|!:g:(u
Nihat Kahveci | (1.11) | (1,35) (L14)]  (1,35) (L] (1L35) (1.35)| 0425
Tuncaysanh | (1/5.1/3./1) (1,1.1) | (L11) | @@11)] (114 @,11) (11 0094
Semihsentirk| (1.11) | @LAn]  (Lil @il @aad) il @11 | 0.100
Umut Bulut | (151/311) 111) | 1) | (aa41)] 111 @il @aid 0094
Gokhan Unal | (1.11)| (L11)  (1L11) (L1l @ipii)| @1)| 0.100
Meviat Erdinc | 151300 1.1.1) | @11) | @i1)] @i @il @id 0.094
Sercan Vildin(1/5.1/3.1/1) (1,1,1) | 1.11) | 111)] w11 @il @id 0.094

Bitiricilik kriterine gore alternatiflerin siralagic

A1>A3=A5>A7=A6=A4=A2

Cizelge 5.81:Uzaktansutlar kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektdr

UzaktanSutlar| Al A2 A3 A4 A5 A6 | A7 \f;gk'{(')"r‘u
Nihat Kahveci | (1,1,1) (1,1,1) (1,1,1) (1,1,1 ay, |(1,3,5) (1,3,5)| 0.188
TuncaySanli (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1)3,68.,3,5)] 0.188
Semihsentirk | (1,1,1) (1,1,1) 1,11 Wsu3dy@ay | @35 (@11 0.138
Umut Bulut (1,1,1) (1,1,1) (1,3,5) (1,1,1) (1,1,1)(3,5,7) (1,3,5)| 0.238
Gokhan Unal (1,1,1) (1,1,1) (1,1,1) (1,1,1 (1,1,1Y1,3,5) (1,1,1)| 0.144
Mevlit Erding | (1/5,1/3,1/1§1/5,1/3,1/1)1/5,1/3,1/1)1/7,1/5,1/3(1/5,1/3,1/1)(1,1,1) (1,1,1)| 0.043
Sercan Yildinn|(1/5,1/3,1/1(1/5,1/3,1/1) (1,1,1) |(1/5,1/3,1/1) (1,1,1) | (1,1,1) (1,1,1)] 0.062

Uzaktansutlar kriterine gore alternatiflerin siralani

A4>A2=A1>A5>A3>A7>A6

Cizelge 5.82:0rta agma kriteri altindadaylarin bulanik ikili kaglagtirma matrisi ve girlik vektora

Orta Agma Al A2 A3 A4 A5 A6 A7 [Aak
vektori

Nihat Kahveci|  (1,1,1) (1,3,5) (1,3,5) 1,11 (3%, (1,35 (1,1,1) |0.228
TuncaySanli |(1/5,1/3,1/1) (1,1,1) (1,1,1) 1,1,1) | 1,3b) (1,1,1) |@5,1/3,1/10.125
SemihSentirk | (1/5,1/3,1/1) (1,1,1) (1,1,1) 1,1,1) | 1,35) (1,1,1) [@1/5,1/3,1/10.125
Umut Bulut (1,1,1) (1,1,1) (1,1,1) 1,1,1) (1,3,5(1,1,1) (1,1,1) |0.133
Gokhan Unal | (1/7,1/5,1/8)/5,1/3,1/1)1/5,1/3,1/1)1/5,1/3,1/1)1,1,1)(1/5,1/3,1/1)(1/7,1/5,1/3 0.037
Mevlit Erding | (1/5,1/3,1/1) (1,1,1) (1,1,1) 1,1,1) | 1,3b) (1,1,1) |@/5,1/3,1/10.125
Sercan Yildirnm (1,1,1) (1,3,5) (1,3,5) (1,1,1)| (3,5,7)(1,3,5) (1,1,1) |0.228

Orta agcma kriterine gore alternatiflerin siratani

A7=A1>A4>A6=A3=A2>A5
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Cizelge 5.83:Top sirme kriteri altinda adaylarin bulanik ikidirklastirma matrisi ve girlik vektori

Top Sirme | Al A2 A3 | A4 | A5 | A6 A7 \’I*egk'tr(!j'l'r‘u
Nihat Kahveci| (L11) | (LL1)| (L1d) (L3EL3.5)| (1L35) (1.1.1) | 0.255
Tuncaysanll | (LLD) | (LLD) | (111 (L3HLLD| (1,35)] (LL1) | 0223
Semihsenturk | (L.1.1) | (L14)| (L11) @Qanin)] (win| (L11) | 0095
Umut Bulut | (1/5,1/3.0101/5,1/3,1/1) (1,1,1) | (L.L1) (LL1)] (Lin| (111 | 0083
Gokhan Unal | (1/5.1/3.1/1) (L11) | (1.11)] @4)@11)] (LLD)] (1,1.1) | 0.089
Mevlat Erding | (1/5.1/3,1/101/5.1/3.1/1) (1,1.1) | (1.1.1) (1,1.1)] (1,1,1)](1/5.1/3.1/1] 0.079
Sercan Yildinh (1,1,1) | (LL1) | (L1 (LiAXLLL)| (1.35)] (111 | 0475

Top surme kriterine gore alternatiflerin sirakani

A1>A2>A7>A3>A5>A4>A6

Cizelge 5.841lk dokuny kriteri altinda adaylarin bulanik ikili katastirma matrisi ve girlik vektori

ilk Dokunus | Al A2 A3 Ad | A5 | A6 A7 \’/*egk'trg 'r‘u
Nihat Kahveci| (1,11)]  (LLD)| (LoD @il @l 111) | 111) | 0075
Tuncaysanhi | (LL1) | (LL1) | (111|135 (L1135 | (1,11) | 0175
Semihsenturk| (1,1,1)|  (1.1,1) |  (LL1)] (138 (LANLLL | (LL1) | 04175
Umut Bulat | (L.1.1) ]| (1/5.0/3.1105.1/3.1/1) (L.L1) | (LL1) (1,1,1) |(1/5.1/3.1/] 0.105
Gokhan Unal | (1.11)]  (LLD)]  (LL1)  @AL) WAALLL) | (1441) | 0475
Mevlit Erdinc | (1,1,1) | (15.1/3.10) (1,11 | ,11)] @,11) (L) | (/517311 0121
Sercan Yildinth (L11) | (LL1) | (1L11)| (L35) (LIAYNL3S5) | (L11) | 04175

ilk dokunu kriterine gore alternatiflerin siralam

A7=A5=A3=A2>A6>A4>Al

Cizelge 5.85:Pas verme kriteri altindadaylarin bulanik ikili kanlagtirma matrisi ve girlik vektori

Agirlik
Pas Verme Al A2 A3 A4 | A5 AG A7 vegktbru
Nihat Kahveci|  (1,1,1) (1,1,1) (1,35) (38,7857 | (111) | (1,35) 0.269
TuncaySanli (1,1,1) (1,1,1) (1,1,1)| (1,3/511,35) | (1,1,1) | (1,3,5)| 0.212
SemihSentiirk | (1/5,1/3,1/1) (1,1,1) (1,1,1) | (1,35)(1,35)| (1,1,1) | (1,1,1) 0.175
Umut Bulut | (1/7,1/5,1/31/5,1/3,1/1)1/5,1/3,1/1)1,1,1) (1,1,1) | (1/5,1/3,1/1) (1,1,1) | 0.038
Gokhan Unal | (1/7,1/5,1/8)/5,1/3,1/1)1/5,1/3,1/1)1,1,1) (1,1,1) | (1/5,1/3,1/1) (1,1,1) | 0.038
Mevlit Erding | (1,1,1) (1,1,1) 1,11 (1,351,35 | (@11) | (1,35)] 0212
Sercan Yildinmn(1/5,1/3,1/1)1/5,1/3,1/1) (1,1,1) |(1,1,1) (1,1,1) | (1/5,1/3,1/1) (1,1,1) | 0.054

Pas verme kriterine goére alternatiflerin siradani

A1>A6=A2>A3>A7>A5=A4
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Cizelge 5.86:Kafa topu kriteri altindadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Agirlik

Kafa Topu Al A2 A3 Ad A5 AG A7 Vegkmm
Nihat Kahveci| (1,1,1)| (1,1,1) (1/7,1/5,13)5,1/3,1/1) (1,1,1) |(1,1,1(1/5,1/3,1/1] 0.014
TuncaySanh | (1,1,1) | (1,1,1) (1/7,1/5,118)/5,1/3,1/1)1/5,1/3,1/1)1,1,1)(1/7,1/5,1/3 0.000
SemihSentirk | (3,5,7) | (3,5,7]  (1,1,1) (1,3,5) (1,35) (3% (1,1,1) | 0.328
Umut Bulut (1,35 | (1,3,5) (1/5,1/3,111) (1,1,1) 1,1,1) | (1,38) (1,1,1) | 0.216
Gokhan Unal | (1,1,1)] (1,3,8) (1/5,1/3,1/1)(1,1,1) @11 | @38 @11) | 0174
Mevlit Erding | (1,1,1) | (1,1,1) (1/7,1/5,)@ys,1/3,1/1)1/5,1/3,1/1)1,1,1)(1/7,1/5,1/3] 0.000
Sercan Yildirnm (1,3,5) | (3,5,7) (1,1,2) (1,1,1) (1,1,1) (3,9,7)(1,1,2) 0.268

Kafa topu kriterine gore alternatiflerin siralgni

A3>A7>A4>A5>A1>A6=A2

Cizelge 5.87:Yaraticilik kriteri altindeadaylarin bulanik ikili kagilastirma matrisi ve girlik vektori

Agirlik

Yaraticilik Al A2 A3 Ad A5 AG A7 vegktbru
Nihat Kahveci|  (1,1,1) (1,1,1) (1,1,1) (1,35] (3B, (1,1,1) | (1,3,5) 0.220
TuncaySanli (1,1,1) (1,1,1) (1,3,5) (1,3,5| (3,57)(1,35) | (3,5,7) 0.270
SemihSentirk | (1,1,1) | (1/5,1/3,1/1) (1,1,1) 1,1,1) | (1,38 @11 | (1,3,5)] 0.165
Umut Bulut | (1/5,1/3,1/101/5,1/3,1/1) (1,1,1) @11 | @38 @11 | @1.1) 0118
Gokhan Unal | (1/7,1/5,1/8)/7,1/5,1/3)1/5,1/3,1/1)1/5,1/3,1/1)1,1,1)|(1/5,1/3,1/1) (1,1,1)| 0.023
Mevlit Erding | (1,1,1) | (1/5,1/3,1/1) (1,1,1) 1,1,1) | (1,38) (1,11 | (1,3,5)] 0.165
Sercan Yildinn{1/5,1/3,1/1)1/7,1/5,1/3)1/5,1/3,1/1) (1,1,1) | (1,1,1)1/5,1/3,1/1) (1,1,1)] 0.038

Yaraticilik kriterine gore alternatiflerin siralani

A2>A1>A6>A3>A4>AT7>A5

Cizelge 5.88:Hareketlilik kriteri altindaadaylarin bulanik ikili kalastirma matrisi ve girhk vektori

Hareketlilik | Al A2 A3 Al | AB A6 A7 5egkltrg|r(u
Nihat Kahveci| (1L.11) | @a1)| @D @i @il (111) | (1.35) 0170
Tuncaysanh | (L11) | (144) | (11D (114) @@L @nd (1.3.5)] 0470
Semihsentirk | (1.14) | (L11) | (144)] (LI (L1 (DL | (135)] 0170
Umnut Bulut @il | @il | @iy| @il @in/sasan) (111) | 0.086
Gokhan Unal | (1.11)|  (aD| (a4l 14l (1almys.1/3.11) (1,1,1) ] 0.086
Meviit Erding | (LL1) | (1L11)|  (LL1)| (1.35) (BB (L11) | (135) 0.247
Sercan Yildnin(1/5,1/3.1/1)1/5.1/3,1/1(1/5.1/3,1/1) (1.1.1) | (L1.1)| (1/5.1/3.1/MY1.1.1) | 0.072

Hareketlilik kriterine gore alternatiflerin siralan

A6>A3=A2=A1>A5=A4>A7
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Cizelge 5.89:Sezgi kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girhk vektori

Sezgi Al A2 A3 A4 A5 AG A7 ﬁ(‘{g:‘u
Nihat Kahveci| (1,1,1) | (L,1,1)| (@11l @35@L11) | w1yl (1,35 0.206
Tuncaysanli | (1,1,1) | (111 ] @wiy] @wineny | @iyl @35 o.1es
Semihsentark | (1,1,1) | @1 ] @uy| @wineiy | @iyl @35 o168
UmutBulut  |(1/5,1/3,11) 1,10 | (111 | @10523,01) (1,1,1)] @,1,1)] 0.083
Gokhan Unal | (1,1,1)] @in] @11 @351y | @wuyl (@35 0.208
Meviit Erding | (1,1,1) | @1y | @iy] aidnaiy | @iyl @in| o.097
Sercan Yildinn{1/5,1/3,1/1)1/5,1/3,1/1(1/5,1/3,1/1)1,1,1)(1/5,1/3,1/1) (1,1,1)| (1,1,1)| 0.072

Sezgi kriterine gore alternatiflerin siralgini

A5=A1>A3=A2>A6>A4>A7

Cizelge 5.90:Caliskanlik kriteri altindaadaylarin bulanik ikili kaslastirma matrisi ve gurlik vektori

Caliskanlk | Al A2 A3 A4 A5 A6 | A7 \ﬁ(‘{gﬁ
Nihat Kahveci|  (1L.11) | (11| @41 (111 (AL | (135 |(35.10.182
Tuncaysanh | (L11) | (114) | (1sABAMGB1E1A) (141) | (1.14) | (1340118
Semihsentirk|  (11.1) | (135) | (111)]  (111)  (111) (53 (3,57 0.201
Umnut Bulut w1l | 35| @iy @i (L11) (135 |(3.5.70.201
Gokhan Unal | (111) |  (a1)| @11 @111 @4d) (1,35 | (3570182
Mevliit Erdine | (1/5.1/31/1) (1.1.1) | (1/5.1/3.1/101/5.1/3,1/1)1/5.1/3.1/1) (1.1.1) | (1,3.9 0.110
Sercan Yildin(1/7,1/5.1/31/5,1/3, 1/ 1/7,1/5,1/3(1/7,1/5,1/3(1/7,1/5,1/3(1/5.1/3.1/1]1,1,1] 0.004

Caligkanlik kriterine gore alternatiflerin siralani

A3=A4>A5=A1>A2>A6>A7

Cizelge 5.91 Karar verebilme kriteri altinda adaylarin bulaikik karsilastirma matrisi ve girlik

vektoru
. Agirlik
Karar Verebilme Al A2 A3 A4 A5 A6 A7 L
vektord
Nihat Kahveci (1,1,1) (1,1,1) (1,1,1) (1,3,5 (an, (1,3,5 |(5,7,90.195
TuncaySanli (1,1,2) (1,1,2) (1,1,2) (1,3,5) (1,1,1 (1)3,5(5,7,9] 0.195
SemihSentiirk (1,1,1) (1,1,1) (1,1,1) (1,3,5) (1,11 (5)3 |(5,7,9] 0.195
Umut Bulut (1/5,1/3,1/101/5,1/3,1/1)1/5,1/3,1/1) (1,1,1) |(1/5,1/3,2/1) (1,1,1) |(3,5,7 0.110
Gokhan Unal (1,1,2) (1,1,2) (1,1,2) (1,35 (1,2,1) (1,3,5) |(5,7,90.195
Mevlit Erding | (1/5,1/3,1/401/5,1/3,1/1)(1/5,1/3,1/1) (1,1,1) |(1/5,1/3,1/1) (1,1,1) |(3,5,70.110
Sercan Yildinm | (1/9,1/7,1/8}/9,1/7,1/5)1/9,1/7,1/5)(1/7,1/5,1/3)1/9,1/7,1/5)(1/7,1/5,1/3)1,1,1] 0.000

Karar verebilme kriterine goére alternatiflerin $arasi:

A5=A3=A2=A1>A6=A4
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Cizelge 5.92:Konsantrasyon kriteri altindadaylarin bulanik ikili kanlastirma matrisi ve g@irlik vektort

Konsantrasyon Al A2 A3 Ad A5 A6 A7 \'/Aeglitr(!jlru
Nihat Kahveci (1,1,2) (1,1,2) (1,1,2) (1,11 (n, ((1,3,5) (1,3,5)| 0.173
TuncaySanli (1,1,1) (1,1,1) (1,1,1) (1,1,2) (1,2,1) (3)5,a,3,5)| 0.196
SemihSentiirk (1,1,2) (1,1,2) (1,1,2) (1,1,1) (4,1,1) (5)3(1,3,5)| 0.173
Umut Bulut (1,1,1) (1,1,2) (1,1,2) (1,1,1) (1,1,1x3,5,7) (1,3,5)| 0.196
Gokhan Unal (1,1,1) (1,1,1) (1,1,1) (1,11 (1,1,1§1,3,5) (1,3,5)| 0.173
Mevlit Erding | (1/5,1/3,1/101/7,1/5,1/3)1/5,1/3,1/1)(1/7,1/5,1/3)1/5,1/3,1/1)1,1,1) (1,1,1)| 0.032
Sercan Yildirini(1/5,1/3,1/1)1/5,1/3,1/1)1/5,1/3,1/1)1/5,1/3,1/1)1/5,1/3,1/1)(1,1,1) (1,1,1)| 0.057

Konsantrasyon kriterine gore alternatiflerin sinada

A4=A2>A5=A3=A1>A7>A6

Cizelge 5.93:Pozisyon alabilme kriteiltindaadaylarin bulanik ikili kanlastirma matrisi ve girlik

vektori
. : Agirlik
Pozisyon Alabilme Al A2 A3 A4 A5 A6 A7 o
vektori
Nihat Kahveci (1,1,1) (3,5,7) (5,7,9 (3,57 oy, (7,99 (3,5,7) 0.583
TuncaySanli (1/7,1/5,1/3) (1,1,1) (1,1,1) (1,1,1) (1,3,5 (1,3,5 (1,1,1] 0.072
SemihSentirk | (1/9,1/7,1/%) (1,1,1) (1,1,1) (1,1,1) (1,3,5 (1,3,9) (1/5,1/3) 0.067
Umut Bulut (1/7,1/5,1/3) (1,1,1) (1,1,1) (1,1,1) (1,3,5 (1,3,9) (1,1,1] 0.072
Gokhan Unal (1/9,1/7,1/8}/5,1/3,1/1)1/5,1/3,1/1)(1/5,1/3,1/1) (1,1,1) | (1,1,1)] (1/5,1/3,1/ 0.000
Mevlit Erding | (1/9,1/9,1/701/5,1/3,1/1)(1/5,1/3,1/1)(1/5,1/3,1/1) (1,1,1) | (1,1,1)] (1/7,1/5,1/ 0.000
Sercan Yildinm| (1/7,1/5,1/3) (1,1,1) (1,3,5) (1,1,1) (1,35 (3,57 (1,1,1] 0.206
Pozisyon alabilme kriterine gore alternatiflerinatansi:
A1>A7>A4=A2>A3
Cizelge 5.94:Ceviklik kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve girlik vektora
- Agirlik
Geviklik Al A2 A3 A4 A5 A6 AT |
Nihat Kahveci (1,1,1) (1,1,1) (1,1,1) (1,11 (ayp,| (1,11 |[(1,350.157
TuncaySanli (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,11 (1)1,2)(1,3,5] 0.157
SemihSenturk | (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,11 (1)1 |(1,3,5/ 0.157
Umut Bulut (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) (1,1,1) |(1,3,50.157
Gokhan Unal (1,1,1) (1,1,1) (1,1,2) (1,11 (1,1,1) (1,1,1) |(1,3,90.157
Mevlit Erding (1,1,1) (1,1,1) (1,1,1) (1,11 (), (1,1,1) |(1,3,40.157
Sercan Yildinn{1/5,1/3,1/1)1/5,1/3,1/1)1/5,1/3,1/1)(1/5,1/3,1/1)(1/5,1/3,1/1)(1/5,1/3,1/1)(1,1,1] 0.058

Ceuviklik kriterine gore alternatiflerin siralgmi

A6=A5=A4=A3=A2=A1>A7
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Sirat Al A2 A3 A4 A5 A6 A7 AT
vektori

Nihat Kahveci|  (1,1,1) (1,3,5) (1,35) (1,35) (3p)(1,35) (135 | 0.359
TuncaySanli |(1/5,1/3,1/1) (1,1,1) 111 | @11 @35 (@Lij) @1,1) | 0.152
SemihSenturk | (1/5,1/3,1/1) (1,1,1) 111 | (1,11 (1,35 (1,1]) (1,1,1) | 0.152
Umut Bulut | (1/5,1/3,1/1) (1,1,1) 111 | @11 @11) @,1)) @11 | 0.069
Gokhan Unal | (1/7,1/5,1/8)/5,1/3,1/1)1/5,1/3,1/1) (1,1,1) | (1,1,1)| (1,1,1)1/5,1/3,1/2] 0.047
Mevliit Erding | (1/5,1/3,1/1) (1,1,1) 111 | @11 @11 @ij) @1,1) | 0.069
Sercan Yildin{1/5,1/3,1/1) (1,1,1) 111 | (1,11 (1,35 (1,1]) (1,1,1) | 0.152

Sdrat kriterine gore alternatiflerin siralgini

A1>A7>A3=A2>A6=A4>A5

Cizelge 5.96:Gucluluk kriteri altindaadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Gucliliik Al A2 A3 A4 A5 A6 A7 | Agiik

vektori
Nihat Kahveci| (1,1,1) | (1,35 (1,1,1) 111 (Ws,11)(1,1,10 (1,1,1) | 0.157
TuncaySanl |(1/5,1/3,1/1)(1,1,1) | (1/5,1/3,1/101/5,1/3,1/1)1/5,1/3,1/1)(1,1,1)| (1,1,1) | 0.083
Semihsentirk|  (1,1,1) | (1,35) (1,1,1) 111 @11 Wi @11 ]| 0.164
Umut Bulut 111 | 135 (111 1,11 (1,1,1135)] (1,35 | 0.164
GokhanUnal |  (1,35)] (1,35 (111 1,1,1 (1,1,1Y1,3,5) (1,3,5) | 0.252
Meviit Erding | (1,1,1) | (1,1,1) (@.1,1)] @5,1345,1/3,1/1)(1,1,1)] (1,1,1) | 0.090
Sercan Yildinm (1,1,1) | 1,1,0)]  @.1,1) | (1/5,1/3,10my5,1/3,1/2)(1,1,1)] (1,1,1) | 0.090

Gucluluk kriterine gore alternatiflerin siralani

AS>A4=A3>A1>A7=A6>A2

Cizelge 5.97:Yetenek kriteri altindadaylarin bulanik ikili kagilastirma matrisi ve girlik vektoru

Yetenek Al A2 A3 A4 A5 A6 A7 Oegk'{g:‘u
Nihat Kahveci| (LL1) | (LL1)|  (LLD)| (L1l (58, (LL1) | (3.57) 0.194
Tuncaysanll | (LLD) | (LLD) | (LLD|  (LLD (1.35)(L11) | (35.7)] 0.194
Semihsenturk | (L.1.1) | (LLL) | @11)|  (LL1)  (LASNLLL) | (357) 0.194
Umut Bulut wil) | @iy | anyl @iy @wds)win | (357) 0.194
Gokhan Unal | (1/5,1/3,1/0/5,1/3,1/1(1/5,1/3,1/1(1/5.1/3,1/11,1,1)(1/5.1/3,1/1) (1.1,1)| 0.051
Meviit Erdinc | (L11) | (L1 |  (144)]  (111) (B (1.14) | (1.35) 0471
Sercan Yildind(L/7,1/5,1/3[1/7,1/5,1/3(1/7,1/5,1/3(1/7,1/5,1/3(1,1,1)|(1/5,1/3,1/1) (1,1,1) | 0.000

Yetenek kriterine gore alternatiflerin siralgni

A4=A3=A2=A1>A6>A5
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Cizelge 5.98:Cok Yonluluk kriteri altindaadaylarin bulanik ikili kaglastirma matrisi ve girlik vektori

Cok Yonluluk | Al A2 A3 A4 A5 | A6 A7 ﬁ(‘{g:‘u
Nihat Kahveci| (1,1,1) (1,3,5) (3,5.7) (57,9 (9)(7.99] (1,35 | 0.380
TuncaySanli |(1/5,1/3,1/1) (1,1,1) (1,1,1) 357 | B51857) @11 | 0217
SemihSentiirk | (1/7,1/5,1/3) (1,1,1) (1,1,1) 135 | B57857) (1,11 | 0.186
Umut Bulut | (1/9,1/7,1/501/7,1/5,1/3(1/5,1/3,1/1) (1,1,1) | (1,1,1)(1,3,5)(1/7,1/5,1/3 0.000
Gokhan Unal | (1/9,1/7,1/8)/7,1/5,1/3(1/7,1/5,1/3) (1,1,1) | (1,1,1)(1,1,1)|(1/7,1/5,1/3 0.000
Mevliit Erding | (1/9,1/9,1/70L/7,1/5,1/3(1/7,1/5,1/3)1/5,1/3,1/1)(1,1,1)|(1,1,1)|(1/7,1/5,1/3 0.000
Sercan Yildinn{1/5,1/3,1/1) (1,1,1) 111 | 357 ] (35M357) (1,11 | 0.217

Cok yonluluk kriterine gére alternatiflerin siralan

A1>A7=A2>

A3

Cizelge 5.99:Agresiflik kriteri altindaadaylarin bulanik ikili kaslastirma matrisi ve girlik vektori

Agresiflik AL | A2 | A3 A4 A5 A6 A7 [Aak

vektorl
NihatKahveci| (LLD) | G570 035 | Ly | @ny|l @nyl  @3s)|o.207
TuncaySanll |(1/9,1/7,1/8)1,1,1(1/7,1/5,1/3(1/9,1/7,1/5)1/7,1/5,1/3(1/9,1/7,1/5(1/7,1/5,1/3 0.000
Semihsentirk | (1/5,1/3,11(8,5,7) (LL1) |(1/513,101) 1,1,1) |(W513.01) (LL1) |0.117
Umut Bulut L1 | 6579 135 | Ly | @35 ] @1yl  @35)[0225
Gokhan Unal | (LLY) | B5M (LLY |@B1300) ALl | @iy | @il 0425
Meviit Erding | (L,LD) | 579 (1,35 | ALY | @Ly| @iyl 350207
Sercan Yildinr(1/5,1/3,113,5,7) (LL1) |(1/513,01) 1,11 |(W513,.01) (LLL) |0.117

Agresiflik kriterine goére alternatiflerin siralami

A4>A6=A1>A5>A7=A3

Adaylarin 20 kriter altinda gerlendirmeleri sonucunda elde edilen bgetter,

her kritere ilgkin agirhiklarla carpilip toplanir. Boylece tim adaylahakin Gsttnluk

agirhk degerleri elde edilir.
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Cizelge 5.100Kriter Oncelik &irliklari

Kriterler K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Kriter A girliklar 0.157| 0.044] 0.000| 0.101| 0.034| 0.068| 0.080| 0.070| 0.035| 0.084
Adaylar

Nihat Kahveci 0.425 0.188 0.228 0.255 0.075 0.269014| 0.220; 0.170 0.206

TuncaySanli 0.094| 0.184 0.125 0.223 0.1y5 0.212 0.p00 ®J2@.170| 0.168
SemihSentirk 0.100] 0.138 0.125 0.095 0.175 0.175 0.8286%} 0.170| 0.168
Umut Bulut 0.094| 0.233 0.133 0.083 0.1p5 0.038 ©.2D.118| 0.086 0.083
Gokhan Unal 0.100 0.144 0.037 0.089 0.175 0.038740}10.023| 0.08§ 0.206
Mevlit Erding 0.094 0.043 0.125 0.079 0.121 0.212000| 0.165| 0.247 0.09}7
Sercan Yildirim 0.094 0.06R 0.228 0.1¢y5 0.175 0.08468| 0.038 0.072 0.072
Kriterler K1l | K12 |K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
Kriter A girlhiklari | 0.000 | 0.072 | 0.014 | 0.088 | 0.020 | 0.100 | 0.000 | 0.033 | 0.000 | 0.000
Adaylar
Nihat Kahveci 0.182] 0.195 0.1783 0.583 0.157 0.35915D | 0.194| 0.380 0.207
TuncaySanli 0.118| 0.195 0.196 0.072 0.157 0.152 0.083 4.10.217 | 0.000
SemihSentirk 0.201| 0.195 0.1783 0.067 0.1%57 0.152 0.16494,) 0.186| 0.117
Umut Bulut 0.201| 0.110 0.196 0.072 0.1%7 0.069 4.1©®.194| 0.000| 0.225

Gokhan Unal 0.182 0.19% 0.173 0.000 0.157 0.047520.20.051| 0.000] 0.121
Mevlit Erding 0.110| 0.110 0.032 0.000 0.157 0.069090 | 0.171| 0.000 0.20]
Sercan Yildirim 0.004 0.000 0.057 0.206 0.058 0.192090 )| 0.000{ 0.217 0.11

~

~

Cizelge 5.101Adaylarin Ustunluk girlhi gi

Aday Alternatjf Us‘tUnIUk
Agirh g
Al:Nihat Kahveci 0,275
A2:TuncaySanl 0,153
A3:SemihSentlrk 0,154
A4:Umut Bulut 0,109
A5:Gokhan Unal 0,102
A6:Mevlit Erding 0,096
A7:Sercan Yildirim 0,113

Adaylarin alternatif Gstunlik garliklarina gére, A Milli Futbol Takimi’ nin
forvet bolgesinde goreve alacak oyuncular Nihatweahve SemitSentirk’ tir. Genel
siralamal.Nihat Kahveci 2.Semillentirk 3.TuncaySanh 4.Sercan Yildirrm 5.Umut
Bulut 6. Gokhan Unal 7.Mevlut Erdingeklindedir.

A Milli Futbol Takimrnin ideal on bir kilik kadrosunu belirlemek Uzere
Bulanik Analitik Hiyeragi Streci yontemi uygulanmstir. 4-4-2 taktiksel diziine gore;
defans bdlgesinde 4 oyuncu, orta saha bdlgesindguaAcu ve forvet bolgesinde 2
oyuncu yer alir. 4-4-2 taktiksel dizilne uygun olarak; defans oyunculari, orta saha

oyunculari, forvet oyunculari ve kaleci secimi yapstir. BAHP yontemi sonucunda
olusan ideal kadr&ekil 5.5’ te verilmitir.
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Gokhan
Gonidil

Mehmet
Topuz

Hami
Altnt

Sekil 5.5: BAHP yontemine gore ofan A Milli Futbol Takimi’ nin ideal kadrosu (4-4ezilisi)
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5.2. Bulanik TOPSIS Ydntemi ile Oyuncu Segimi

Bu kesimde, bulanik TOPSIS yontemi ile kaleci,athsf orta saha ve forvet

oyuncularinin se¢imi yapilstir.

5.2.1. Bulanik TOPSIS yontemi ile kaleci secimi

Bulanik Agirliklar Matrisinin Elde Edilmesi:

Her biri profesyonel futbol antrenérii olan doért &arverici (KV), Cizelge
5.102'de verilen dilsel dgskenlerle karar kriterlerini dgerlendirmitir. Dilsel
degiskenler kullanilarak yapilan derlendirmeler Ucgensel bulanik sayilara

donstrdlmstar.

Cizelge 5.102Karar vericiler tarafindan karar kriterleriningglendirmesi

KALECI | K1 | K2 | K3 |K4 | K5 | K6 | K7 | K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
Kv1 Y |[CY[Y|O|CY D|CY| O|Y D Y |[CY|CY| O|CD| O| CY| D Y| CD
Kv2 CY|ICY|Y |O|CY  O|Y |CY|CY|lY |CY|CY|Y (0] O Cy| O] CD
KV3 O|CY|Y|O|]Y | D|Y|]Y|CY|Y Y | CY Y (0] Y | CD| Cy| D
Kv4 Y |CY|Y|D|CYICD|O|Y|Y]|CY|CY| CY| O Y Y | CY| Y (0]

Cok Disuk:CD, Disuk: D, Orta:O, Yiuksek:Y, Cok Yuksek:CY

K. : . . . . - - . . . . ..
W™ 1 J. karar kriterinin onem @rligini géstermek Uzere, bir grupta karar kriterlerinin

onem girliklar Esitlik (4.11) yardimiyla hesaplanir. Orgia birinci kriter icin karar
vericiler sirasiyla yuksek, c¢ok vyiksek, orta ve sgik dgerlendirmelerinde
bulunmylardir. Buna gore, Cizelge 4.2'deki girlere gore hesaplanan birinci kriterin

onem girh g,
V~V1=%f[(0.6,0.8,1)] (0.8,1, 1)y (0.3,0.5,0.2) (O.EBQ)]= (0.575,0.775,0.92

olarak elde edilir. Tum kriterler gbz 6nine alinaraesaplanan bulanikgaliklar

matrisi, Cizelge 5.103'te verilrtir.



Cizelge 5.103Kaleciicin Bulanik Agirliklar Matrisi

Kriterler

A girliklar

K1:Defans Yodnlendirme

(0.575, 0.775, 0.925)

K2:Ortalar (Yan Top

(0.800, 1.000, 1.000)

K3:Top Kavrama

(0.600, 0.800, 1.000)

K4:Bire-Birler

(0.225, 0.425, 0.625)

K5:Sut Durdurma

(0.750, 0.950, 1.000)

K6:Elle Degaj

(0.075, 0.275, 0.425)

K7:Refleksler

(0.575, 0.775, 0.925)

K8:Hareketlilik

(0.575, 0.775, 0.925)

K9:Sezgi

(0.700, 0.900, 1.000)

K10:Karar Verebilme

(0.500, 0.700, 0.850)

K11:Konsantrasyon

(0.450, 0.650, 0.850)

K12:Pozisyon Alabilme

(0.800, 1.000, 1.000)

K13:Denge (0.500, 0.700, 0.850)
K14:Ceviklik (0.450, 0.650, 0.850)
K15:Hizlanma (0.000, 0.200, 0.350)
K16:Ziplama (0.375, 0.575, 0.775)

K17:Yetenek

(0.625, 0.825, 0.925)

K18:Liderlik

(0.350, 0.550, 0.650)

K19istikrar

(0.500, 0.700, 0.850)

K20:Cesaret

(0.075, 0.275, 0.375)

112
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Bulanik Karar Matrisinin Elde Edilmesi:
Bulanik karar matrisi, adaylarin karar kriterlerirgtore dgerlendirilmesi

sonucunda elde edilen matristm'j‘ 'nin i. alternatifin kriter dgerini gostermek tzere,

K tane karar vericiden ogan bir grupta alternatiflerin kriter derleri, Bitlik (4.10)'dan
hesaplanir.

Bu tez calmasinda, oyuncularin kriterlere gore gddendiriimesi
“Championship Manager 2010” adli bir futbol menkfeisimilasyonu oyunundaki
veriler alinarak yapilngtir. Bu oyundaki oyunculara ait puanlar siniflardrak
Cizelge 4.3'teki dilsel déskenlere dongtiralmistir. Oyundaki puanlar birgok
uzmanin ortak dgerlendirmesi oldgundan ortalamalari alinmadangdodan Cizelge
4.3'teki bulanik kagiligi alinmstir.

Ornesin ilk aday olan Volkan Demirel’ in, birinci ve iRci kritere gére oyundaki
puanlarn kagiligi “yiksek” olarak dgerlendirilmistir. Yuksek dgerlendirmesinin

ucgensel bulanik sayi kalr g (6, 8, 10)’ dur.



Cizelge 5.104Kaleciicin Bulanik Karar Matrisi
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al | (6,8, 10) (6, 8, 10) (6, 8, 10) (8, 10, 10 (616) (6, 8, 10) ©,0,2) (6, 8, 10) (6, 8, 10) 610)
A2 | (6,8,10) (6, 8, 10) (6, 8, 10) (8, 10, 10 (616) (6, 8, 10) ©,0,2) ©, 2, 4) (6, 8, 10) £610)
A3 | (3,5,7) (3,5,7) (6, 8, 10) (3,5,7) (3,57 (3,5,7) ©, 2, 4) (3,5,7) (3,5,7) (3,5,7
A4 | (6,8, 10) (6, 8, 10) (6, 8, 10) (6, 8, 10) (618) (3,5,7) ©, 2, 4) (3,5,7) (6, 8, 10) (618)
A5 | (3,5,7) (3,5,7) (3,5,7) (6, 8, 10) (3,5,7) (6,8,10) ©, 2, 4) (3,5, 7) (3,5,7) (3,57
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al | (6,8,10) (6, 8, 10) (3,5,7) (6, 8, 10) (6,8)1| (6,8, 10) (6, 8, 10) (6, 8, 10) (6, 8, 10) §610)
A2 | (6,8,10) (6, 8, 10) (6, 8, 10) (3,5,7) (3,5,7| (6,8,10) (6, 8, 10) (8, 10, 10) (8, 10, 10 §610)
A3 | (3,5,7) (3,5,7) (3,5,7) (3,5,7) (3,5,7) 6,8, 10) ©, 2, 4) (3,5,7) (3,5,7) (6, 8, 10)
A4 | (6,8, 10) (6, 8, 10) (3,5,7) (6, 8, 10) (3,5.7| (6,8,10) ©, 2, 4) (3,5,7) (6, 8, 10) (618)
A5 | (3,5,7) (3,5,7) (3,5,7) (3,5, 7) (6,8,10) (6,8, 10) ©,0,2) (3,5, 7) (3,5,7) (6, 8, 10)

K:kriterler, A:alternatifler
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Normalize Edilmk Bulanik Karar Matrisinin Elde Edilmesi:

Bulanik karar matrisinin elde edilmesinden sonrasitlii€ (4.14)'den
yararlanilarak normalize edilgiibulanik karar matrisi okfurulur. Orngin bulanik
karar matrisinin ilk stitunundaki birinci kriter fda kriteri oldgu icin maksimum dger

alinir ve bu sutundaki max=10"dur. Buna gore,

r, =(6/10, 8/10, 10/10F8 (0.6, 0.8, elde edilir.



Cizelge 5.105Kaleciicin Normalize Edilmj Bulanik Karar Matrisi
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al| (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.81L, | (0.6,0.8,1)| (0.6,0.8,1) (0,0,05) (0.®a) | (0.6 0.8,1) (0.6 08,1
A2| (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.81L, | (0.6,0.8,1)| (0.6,0.8,1) (0,0,05) (0,@A) | (0.6,0.8, 1) (0.6,0.8,1
A3(0.3,0.5,0.7)(0.3,0.5,0.7) (0.6,0.8,1)| (0.3,0.50.7) (0.3,0.5 0.19.3 05,07} (0,05 1) | (0.3, 0.5, 0.7(0.3, 0.5, 0.7} (0.3, 0.5, 0.7
A4| (0.6,0.8,1)| (0.6,0.8,1) (0.6,08,1)  (0.6,AB | (0.6,0.8 1)| (0.3,05,60.F) (0,05 1) | (0.3,0.50.7)(0.6,0.8,1)| (0.6, 08,1
A5 [(0.3,0.5,0.7) (0.3, 0.5, 0.7} (0.3,0.5,0.7) (0.6,0.8,1) | (0.3,0.5,0.7)(0.6,0.8,1)| (0,05, 1) (0.3,0.5,0[7p.3,0.5,0.7} (0.3, 0.5, 0.7

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al| (0.6,0.8,1)| (0.6,0.8,1) (0.3,0.5,07) (0.6,0.8,1) | (0.6,0.8,1) (0.6,08,1) (0.6,a8| (0.6,0.8 1)| (0.6,0.8,1) (0.6,0.8,
A2| (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.3,@5) | (0.3,0.5,0.7) (0.6,0.8,1)| (0.6,0.8,1] (0.8, 1,1 (0.8,1,1) (0.6,0.8, 1)
A3(0.3,0.5,0.7)(0.3,0.5,0.7) (0.3, 0.5,0.7) (0.3,0.5,0.7) | (0.3,0.5,0.7)(0.6,0.8,1)| (0,0.2,0.4] (0.3,0.5, 0/79.3,0.5,60.7} (0.6,0.8, 1)
A4| (0.6,0.8,1)| (0.6,0.8,1) (0.3,0.5 07) (0.6,0.8,1) | (0.3,0.5 0.7)(0.6,0.8,1)| (0,0.2,0.4] (0.3,0.5,0/7{0.6,0.8,1)| (0.6,0.8,1
A5 [(0.3,0.5,0.7)(0.3,0.5,0.7) (0.3,0.5,0.7) (0.3,0.5,0.7) | (0.6,0.8,1) (0.6,0.8,1) (00@) | (0.3, 0.5, 0.7)(0.3,0.5, 0.7} (0.6,0.8, 1)

K: kriterler, A:alternatifler
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Agirhikli Normalize Edilmg Bulanik Karar Matrisinin Elde Edilmesi:

Agirlikh normalize edilmg bulanik karar matrisi her bir karar kriterinin Kar
agirhklarr g6z onidnde bulundurularaksilik (4.16)'dan hesaplanmgiir. Agirlikli
normalize edilmy bulanik karar matrisi, normalize edignbulanik karar matrisi ile

bulanik &irliklar matrisinin carpilmasiyla elde edilir. Oghie ilk adayin birinci ve
ikinci karar kriterine gore elde edilengizleri ,

¥,, =F,,()W, = (0.6,0.8,1).(0.575,0.775,0.925) 3@5,0.620,0.925

¥,, =T,(.)W,= (0.6,0.8,1).(0.800,1.000,1.008) 480,0.800,1.00(

bicimindedir.



Cizelge 5.106Agirlikll Normalize Edilmi Bulanik Karar Matrisi
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K1

K2

K3

K4

K5

K6

K7

Al

(0.345, 0.620, 0.925

)0.480, 0.800, 1.00(

)0.360, 0.640, 1.00q

)0.180, 0.425, 0.625

X0.450, 0.760, 1.00(

)(0.045, 0.220, 0.425

¥0.000, 0.000, 0.463

A2

(0.345, 0.620, 0.925

X0.480, 0.800, 1.00d

)(0.360, 0.640, 1.00q

)(0.180, 0.425, 0.625

X0.450, 0.760, 1.00d

)(0.045, 0.220, 0.425

)0.000, 0.000, 0.463

A3

(0.173, 0.388, 0.925

)(0.240, 0.500, 0.70(

)0.360, 0.640, 1.004

)(0.068, 0.213, 0.438

)0.225, 0.475, 0.70(

)(0.023, 0.138, 0.294

)0.000, 0.388, 0.925

A4

(0.345, 0.620, 0.925

X0.480, 0.800, 1.00d

)(0.360, 0.640, 1.004

)(0.135, 0.340, 0.625

X0.450, 0.760, 1.00d

)(0.023, 0.138, 0.29§

)(0.000, 0.388, 0.925

A5

(0.173, 0.388, 0.925

X(0.240, 0.500, 0.70(

)0.180, 0.400, 1.004

)(0.135, 0.340, 0.625

X0.225, 0.475, 0.70(

)(0.045, 0.220, 0.425

¥0.000, 0.388, 0.925

K8

K9

K10

K11

K12

K13

K14

Al

(0.345, 0.620,0.925

(0.420, 0.720, 1.00d

)(0.300, 0.560, 0.85(

)(0.420, 0.720, 1.00d

)(0.480, 0.800, 1.004

)(0.150, 0.350, 0.595

X0.270, 0.520, 0.85(

A2

(0.000, 0.155, 0.374

X0.420, 0.720, 1.00d

)(0.300, 0.560, 0.85(

)(0.420, 0.720, 1.00d

)(0.480, 0.800, 1.004

)(0.300, 0.560, 0.85(

X0.135, 0.325, 0.595

A3

(0.173, 0.388, 0.644

X0.210, 0.450, 0.70d

)(0.150, 0.350, 0.595

)(0.210, 0.450, 0.70d

)(0.240, 0.500, 0.704

)(0.150, 0.350, 0.595

X0.135, 0.325, 0.595

A4

(0.173, 0.388, 0.649

)(0.420, 0.720, 1.00(

)(0.300, 0.560, 0.85(

%(0.420, 0.720, 1.00(

)(0.480, 0.800, 1.004

)0.150, 0.350, 0.595

X0.270, 0.520, 0.85(

A5

(0.173, 0.388, 0.649

)(0.210, 0.450, 0.70(

)0.150, 0.350, 0.594

¥0.210, 0.450, 0.70(

)0.240, 0.500, 0.704

)0.150, 0.350, 0.595

)(0.135, 0.325, 0.595

K15

K16

K17

K18

K19

K20

)
)
)
)
)

)
)
)
)
)

Al| (0.000, 0.160, 0.350) (0.225, 0.460, 0.77%)  (0.B7860, 0.925) |  (0.210, 0.440, 0.650)  (0.300, 0.56850) (0.045, 0.220, 0.375)

A2 | (0.000, 0.100, 0.245) (0.225, 0.460, 0.77%)  (0.B7660, 0.925) |  (0.280, 0.550, 0.650)  (0.400, 0.70BG0)| (0.045, 0.220, 0.375)

A3 | (0.000, 0.100, 0.245) (0.225, 0.460, 0.77%)  (0.@0D65, 0.370) | (0.105, 0.550, 0.650)  (0.150, 0.85895)] (0.045, 0.220, 0.375)

A4|  (0.000, 0.100, 0.245) (0.225, 0.460, 0.77%)  (0.@0D65, 0.370) |  (0.105, 0.275, 0.455)  (0.300, 0.56850) (0.045, 0.220, 0.375)

A5

(0.000, 0.160, 0.350) (0.225, 0.460, 0.77%)  (0.@O0QO, 0.185) |  (0.105, 0.275, 0.455)  (0.150, 0.85895)] (0.045, 0.220, 0.375)

K:kriterler, A:alternatifler



119

BPIC ve BNIC'in Belirlenmesi:
Karar kriteri sayisi kadar B2 ve BNIC deseri vardir. Kaleci secimi yirmi

kritere gore yapildy icin BPIC ve BNIC deserleri sirasiyla;

A =[(1,1,1),(1112),(111),(111),111),(11LDNKD),111),(111),(11L11)(L11)
(1,1,1),(1,1,1),(L,1,1),(11,1),(1,11), (1,1 100, (1,1,1)]

ve

A" =[(0,0,0),(0,0,0),(0,0,0),(0,0,0),(0,0,00,0,0),(0,0,0),(0,0,0),(0,0,0), (0,0,
(0,0,0),(0,0,0),(0,0,0),(0,0,0),(0,0,0),(0,0,0)Qm®), (0,0,0),(0,0,0),(0,0,0)]

seklinde olyturulur.

BPIC ve BNIC'ten olan Uzakliklarin Belirlenmesi:

BPIC’den olan uzakfii hesaplamak igin, grlikli normalize edilmg bulanik
karar matrisindeki elemanlar (1,1,1)’ den cikartiBNIC’'ten olan uzakli hesaplamak
icin ise, &irhkh normalize edilmg bulanik karar matrisindeki elemanlar (0,0,0)" dan
cikartilir. Eitlik (4.19)'dan yararlanarak BE’den olan uzaklik, Etlik (4.20)'den
yararlanilarak BNC’ ten olan uzaklik hesaplanghr. Buradad(.,.) iki bulanik sayi
arasindaki uzakh gostermekte ve vertex metodu yardimiyla hesapdéaaalir.

Ornezin birinci adayin ilk karar kriterine gére B ve BNC’den olan

uzakliklari sirasiyla;

\/%(1—0.345)% (+ 0.620)+ @ 0.925% 0.439

=d. =10.66<

\/%(1—0.045f+ (£ 0.220)+ @ 0.375= 0.798
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\/%[(0—0.345)2+ (0- 0.620)+ (& 0.92%5)3F 0.673

=d; =11.30¢

\/%[(0—0.045f+ (0- 0.220)+ (& 0.37%5)3F 0.252

olarak hesaplanir. Ber tim adaylara ait BB ve BNC deserleri benzersekilde
hesaplanir.

Yakinlik Katsayilarinin Hesaplanmasi ve SiralamanBelirlenmesi:
Adaylarin yakinhk katsayilarn dilik (4.21)'ten yararlanilarak hesaplangtr:
Ornegin birinci kaleci adayinin yakinlik katsayisi,

11.308

CC, = = 0.51F
10.664+ 11.308

biciminde hesaplanmtir. Hesaplanan yakinlk katsayilari buyikten kiggiralanir ve
en yuksek yakinlik katsayisina sahip oyuncu ekaigcidir.

CC,=0.515
CC, = 0.49¢
CC,=0.384
CC, = 0.482
CC, = 0.381

Elde edilen yakinlik katsayilarina gore, en yukkatsaylya sahip kaleci olan Volkan
Demirel bulanik TOPSIS yontemi ile en iyi kalecamk belirlenmitir.

5.2.2. Bulanik TOPSIS yontemi ile defans oyunculamn sec¢imi

Her biri profesyonel futbol antrendrii olan dort &awerici Cizelge 5.107'de
verilen dilsel dgiskenlerle karar kriterlerini dgerlendirmitir.  Dilsel deserler
kullanilarak yapilan deerlendirmeler, Gggensel bulanik sayilara dbiniilmis ve

Cizelge 5.108'de verilngtir.
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Cizelge 5.107Karar vericiler tarafindan karar kriterlerininglendirmesi

DEFANS | K1 | K2 | K3 | K4 | K5 [ K6 |K7 |K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
KVl Y |[O|KY[KY|KY| O] Y |Y|O| Y Y |[KY | O O | KD| KY | KY | D Y 0o
KVv2 KY  OJKY|Y |[YIKY|[O]Y|Y]| O|KY]KY]|]Y Y 0o Y Y ¢} D | KY
KV3 KY O] Y|Y|Y|O|KY|]Y|Y|Y O |KY | O Y o) Y o) D Y | KD
KVv4 KY| Y]Y |[KY]KY|]O| O] Y O | KY|KY] Y Y O Y |[KY | D |[KY | D

Cok Disuk:CD, Disuk: D, Orta:O, Yiksek:Y, Cok Yiuksek:CY

Cizelge 5.10®efans Oyunculaidgin Bulanik Agirliklar Matrisi

Kriterler A girhklar
K1:ilk Dokunus (0.750, 0.950, 1.000)
K2: Pas Verme (0.375, 0.575, 0.775)
K3: Kafa Topu (0.700, 0.900, 1.000)
K4: Markaj (0.700, 0.900, 1.000)
K5: Top Kapma (0.700, 0.900, 1.000)
K6: Hareketlilik (0.425, 0.625, 0.775)
K7: Sezgi (0.500, 0.700, 0.850)
K8: Calgkanlk (0.375, 0.575, 0.775)
K9: Karar Verebilme (0.450, 0.650, 0.850)

K10: Konsantrasyon

(0.500, 0.700, 0.850)

K11: Pozisyon Alabilme

(0.450, 0.650, 0.850)

K12: Denge (0.625, 0.825, 0.925)
K13: Ceviklik (0.600, 0.800, 1.000)
K14: Surat (0.525, 0.725, 0.925)
K15: Ziplama (0.225, 0.375, 0.575)
K16: Dayaniklilik (0.650, 0.850, 1.000)
K17: Guglulik (0.625, 0.825, 1.000)

K18: Yetenek

(0.075, 0.275, 0.475)

K19:istikrar

(0.500, 0.700, 0.850)

K20: Cesaret

(0.275, 0.425, 0.575)

Esitik (4.10)’dan yararlanarak hesaplanan bulanikrakamatrisi Cizelge

5.109'da, normalize edilmibulanik karar matrisi ise Cizelge 5.110’da verslimi Her

bir karar kriterinin farkh girliklari géz 6ninde bulundurularaksiik (4.15)den

hesaplanan @rlikli normalize edilmg bulanik karar matrisi ise Cizelge 5.111'de

verilmistir.




Cizelge 5.109Defans Oyunculaiicin Bulanik Karar Matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (8,10,10)| (6,8,10)] (8,10,10) (6,8, 10) 6, § 10)
A2 (3,57) | (810,10 (3,57)| (6,8, 10 (6,8)1| (6,8,10) | (3,5,7)| (8,10, 10 (3,57 (618)
A3 (6,8,10) | (6,8,10)| (8,10,10) (6,8,10) (8,10) | (0,2,4) | (8,10,10) (8,10,1d) (6, 8, 10) (8, 10, 10)
A4 (6,8,10) | (6,8,10)| (6,8, 10) (8,10,10) (8,10) | (6,8,10)| (6,8,10) (6,8,10 (6,8,10) 6, &, 10)
A5 (3,5, 7) (3,57) | (6,8,10) (6,8, 10 (3,5,7) (3,5 7) (3,57 | (6,810 (357 (6, 8)1
A6 (3,5, 7) (3,57) | (8,10,10) (8,10,10) (8,10) | (3,5,7) | (6,8,10)| (8,10,10) (6,8,10) ,§p10)
A7 (3,5,7) | (6,8, 10) 3,57 (6,8 10 6,8)10 (3,5,7) 3,57 | (6,810 (3,57 (3,5, 7
A8 ©, 2, 4) (3,57 | (6,8 10) (6,8, 10 (3,5,7) (3,5, 7) (3,5,7) (3,5,7) (3,5,7) (3,5,7
A9 3,57 | (6,810 (6810 (6810 (661 (6810 | (68,10)| (68,10 (6,8,10)  §610)
A10 (3,5,7) | (6,8,10)| (6,810) (6,8,10) (6,8)1| (6,8,10) | (68 10)| (8,10,10) (6,8 ,10) §610)
All (6,8,10) | (6,8,10)| (6,8, 10| (3,57 (6,8)1] (6,8,10)| (6,8,10) (6, 8,10 (6,8,10)  §610)

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al (6,8,10) | (6,8,10) | (6,8,10) | (8,10,10] (618) |(6,8,10) | (6,8,10) | (6,8,10) | (6,8, 10)] ,gp10)
A2 (3,5,7) (3,5,7) (8,10,10)| (8,10,10] (618) |(8,10,10) | (3,5,7) (6,8,10) | (6,8,10)] 8610)
A3 (8,10,10) | (8,10,10)| (0,2, 4) (6,8,10)| (8,100 | (8,10,10) | (8,10,10)| (6,8,10)| (8,10) 1d (8, 10, 10)
A4 (6,8,10) | (6,8,10) | (6,8,10) | (6,8,10)| (618) |(8 10,10) | (6,8,10) | (3,5, 7) (6,8,10)| 537)
A5 (6,8,10) | (3,5,7) (3,5,7) (3,5,7) (6,8,10)[(6,8,10) | (6,8,10) | (0,0,2) (3,5,7) (6,8)1
A6 (8,10,10) | (6,8,10) | (6,8,10) | (6,8,10)] (618) |(6,8,10) | (6,8,10) | (3,5,7) (8,10, 10) , 18, 10)
A7 (3,5,7) (6,8,10) | (6,8,10) | (6,8,10)| (6,8)1 |(6,8,10) | (68,10) | (0,2, 4) (3,5,7) (375,
A8 (6,8,10) | (3,5,7) (6,8,10) | (3,5,7) (3,5,7) |(3,57) (6,8,10) | (0,2, 4) (3,5,7) (6,8)10
A9 (6,8,10) | (6,8,10) | (3,5,7) (6,8,10)| (6,8)1 |(6,8,10) | (8,10,10)| (0,2, 4) (6,8,10)| 8610
A10  |(8,10,10) | (6,8,10) | (6,8,10) | (6, 8 10)| (8,10) | (6,8,10) | (8,10,10)| (6,8,10)| (6,8, 10)[(6, 8, 10)
A1l |(6,8,10) | (6,8,10) | (6,8,10) | (8,10,10) (618) | (6,8,10) | (6,8,10) | (6,8,10)| (6,8,10)| ,8§610)

K:kriterler, A:alternatifler
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (0.6,0.8,1)| (0.6,0.8,1) (0.6,08,1) (0.6,aB| (0.6,0.8,1) (0.8,1,1) (0.6,08,1) (A8l | (0.6,08,1) (0.6, 0.8, 1)
A2 |(0.3,05,0.7) (0.8,1,1) | (0.3,05,60.7)(0.6,0.8 1)| (0.60.81) (06081 (0.3,@05) (0.8 1,1) | (0.3, 0.5, 0.7)(0.6, 0.8, 1)
A3 (0.6,08,1)| (0.6,0.8,1) (0.8,1,1) (0.6,aB| (0.8,1,1) | (0,0.2,04) (0.81,1 0.8,1,1 (0.6,0.8,1)| (0.8, 1, 1)
A4 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.81L, | (0.8,1,1) | (0.6,0.8,1) (0.6,08,1) (0.8,a)| (0.6,08,1) (0.6, 0.8, 1)
A5 |(0.3,0.5,0.7)(0.3,0.5,0.7) (0.6,0.8,1)| (0.6,0.8,1) (0.3, 0.5 0.7).3,0.5,0.7)(0.3, 0.5, 0.7} (0.6,0.8,1)| (0.3,0.5,0.7)(0.6, 0.8, 1)
A6 |(0.3,05,0.7)(0.3,0.5,07) (0.8,1,1) | (0.8,1,1)| (0.8,1,1f (03,05 0.40.6,0.8 1) (0.8,1,1)| (0.608, 1) (0.6 AB,
A7 |(0.3,05,0.7) (0.6,0.8 1)| (0.3,0.5, 0.7)(0.6,0.8 1)| (0.6,0.8 1) (0.3,0.5 07.3, 0.5 0.7) (0.6,0.8,1)| (0.3,0.5,0.7)0.3, 0.5, 0.7
A8 (0,0.2,0.4)| (0.3,0.5,0.7)(0.6,0.8,1)| (0.6,0.8,1) (0.3,0.5,0/79.3, 0.5, 0.7)(0.3, 0.5, 0.7) (0.3, 0.5, 0.7) (0.3, 0.5, 0.7} (0.3, 0.5, 0.7
A9 |(0.3,05,0.7) (0.6,0.8 1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,AB| (0.6,0.8,1) (0.6,0.8,1) (0608 1) (@B,1)| (0.6,08, 1
A10 |(0.3,0.5,0.7) (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,0B| (0.6,0.8,1)) (06,081 (0.8,1,1) (@B, 1)| (0.6, 0.8, 1)
A1l | (0.6,0.8,1)| (0.6,08,1) (0.608,1) (0.3,@5) (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,AB| (0.6,0.8 1) (0.6,0.8, 1
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.8, | (0.6,0.8 1) (06081 (0608, 1) (@& 1)| (0.6 0.8 1) (0.6 0.8 1)
A2 |(0.3,05,0.7](0.3,05,0.7) (0.8,1,1) | (0.8,1,1)| (0.6,08,1) (0.8 1 1)0.30.50.7) (0.6,0.8 1)| (0.6,0.8,1) (0.6 0.8, 1)
A3 ©0.8,1,1) | (08,1,1)| (0,0204) (06,608,108 11 | (08,11 (0.81,1 (0.6,08[1)(0.81,1) | (08, 1,1)
A4 (0.6,0.8,1)| (0.6,0.81) (0.6,08,1) (0.6,A8| (0.6,0.8, 1) (0.81,1) (0.6 08 1) (@F, 0.7) (0.6 0.8,1)| (0.3, 0.5,0.7)
A5 (0.6,0.8,1)| (0.3,0.5,0.7}0.3, 0.5, 0.7) (0.3, 0.5, 0.7} (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0, ®)0.| (0.3,0.5,0.7) (0.6, 0.8, 1)
A6 (0.8,1,1) | (0.6,08,1] (0.6,08,1) (0.6, B, (0.6,0.8 1)| (0.6,08,1) (0.6,08, 1) (@F 0.7)] (0.81,1) | (0.8, 1,1)
A7 |(0.3,05,0.7] (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,AB| (0.6,0.8,1) (0.6,0.8,1) (0,02, 04) (@3,0.7)(0.3,0.5 0.7
A8 (0.6,0.8,1)| (0.3,0.5,0.7)(0.6,0.8, 1)| (0.3,0.5,0.7f0.3, 0.5, 0.7) (0.3, 0.5, 0.7) (0.6,0.8,1)| (0,0.2,0.4) (0.3,0.5,0.710.6, 0.8, 1)
A9 (0.6,0.8,1)| (0.6,0.8,1) (0.3,0.5,070.6,0.8 1) (0.60.81) (0.608,1) (0.8 | (0,02 04) (0.6 08,1 (0.6 0.8, L)
A10 (0.8,1,1) | (0.6,08,1] (0.6,08,1) (0.6,aB| (0.8,1,1) | (0.6,08,1) (0.8,1,1) (0.6, ap,| (0.6,08, 1) (0.6,0.8, 1
A1l | (0.6,08,1)| (0.6,0.81) (0.6,08,1) (0.81)L, | (0.6,0.8 1) (0.6,0.8,1) (0.608 1) (@B 1)| (0.6 08 1) (0.6 0.8, 1)

K:kriterler, A:alternatifler
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K1

K2

K3

K4

K5

K6

K7

Al

(0.450,0.760,1.00(

(0.225,0.460,0.7]

r%9.420,0.720,1.000

(0.420,0.720,1.000)(0.420,0.720,1.000)(0.340,0.625,0.775)(0.300,0.560,0.850

A2

(0.225,0.475,0.700

)(0.300,0.575,0.775

)(0.210,0.450,0.700

(0.420,0.720,1.000)(0.420,0.720,1.000)(0.255,0.500,0.775) (0.150,0.350,0.595)

A3

(0.450,0.760,1.00(

(0.225,0.460,0.7]

r%9.560,0.900,1.000

(0.420,0.720,1.000)(0.560,0.900,1.000)(0.000,0.125,0.310)(0.400,0.700,0.850

A4

(0.450,0.760,1.000

(0.300,0.575,0.775

(0.420,0.720,1.000

(0.560,0.900,1.000)(0.560,0.900,1.000)(0.255,0.500,0.775)(0.300,0.560,0.850

A5

(0.225,0.475,0.700

)(0.112,0.287,0.542

)(0.420,0.720,1.000

(0.420,0.720,1.000)(0.210,0.450,0.700)(0.127,0.312,0.542) (0.150,0.350,0.595)

A6

(0.225,0.475,0.700Q

(0.112,0.287,0.542

(0.560,0.900,1.000

(0.560,0.900,1.000)(0.560,0.900,1.000)(0.127,0.312,0.542)(0.300,0.560,0.850

A7

(0.225,0.475,0.700

(0.225,0.460,0.775

(0.210,0.450,0.700

(0.420,0.720,1.000)(0.420,0.720,1.000)(0.127,0.312,0.542)(0.150,0.350,0.595

A8

(0.000,0.190,0.400

)(0.112,0.287,0.542

)(0.420,0.720,1.000

(0.420,0.720,1.000)(0.210,0.450,0.700)(0.127,0.312,0.542) (0.150,0.350,0.595)

A9

(0.225,0.475,0.700Q

(0.225,0.460,0.775

(0.420,0.720,1.000

(0.420,0.720,1.000)(0.420,0.720,1.000)(0.255,0.500,0.775)(0.300,0.560,0.850

A10

(0.225,0.475,0.700

(0.225,0.460,0.775

(0.420,0.720,1.000

(0.420,0.720,1.000)(0.420,0.720,1.000)(0.255,0.500,0.775)(0.300,0.560,0.850

All

(0.450,0.760,1.000

(0.225,0.460,0.775

(0.420,0.720,1.000

(0.210,0.450,0.700)(0.420,0.720,1.000)(0.255,0.500,0.775)(0.300,0.560,0.85(Q

K8

K9

K10

K11

K12

K13

K14

Al

(0.300,0.575,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.480,0.800,1.000

)(0.270,0.520,0.850

(0.360,0.640,1.000

(0.420,0.725,0.925

A2

(0.300,0.575,0.775

)(0.135,0.325,0.595

)(0.375,0.660,0.925

(0.240,0.500,0.700

)(0.135,0.325,0.595

)(0.480,0.800,1.000

)(0.420,0.725,0.925

A3

(0.300,0.575,0.775

(0.270,0.520,0.850

(0.500,0.825,0.925

(0.640,1.000,1.000Q

)(0.360,0.650,0.850

(0.000,0.160,0.400

(0.315,0.580,0.925

A4

(0.225,0.460,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.480,0.800,1.000Q

)(0.270,0.520,0.850

(0.360,0.640,1.000Q

(0.315,0.580,0.925

A5

(0.225,0.460,0.775

(0.135,0.325,0.595

(0.375,0.660,0.925

(0.480,0.800,1.000Q

)(0.135,0.325,0.595

(0.180,0.400,0.700Q

(0.157,0.362,0.647

A6

(0.300,0.575,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.640,1.000,1.000

)(0.270,0.520,0.850

(0.360,0.640,1.000

(0.315,0.580,0.925

A7

(0.225,0.460,0.775

(0.135,0.325,0.595

(0.188,0.413,0.647

(0.480,0.800,1.000

)(0.270,0.520,0.850

(0.360,0.640,1.000

(0.315,0.580,0.925

A8

(0.112,0.287,0.542

)(0.135,0.325,0.595

)(0.188,0.413,0.647

(0.240,0.500,0.700

)(0.135,0.325,0.595

)(0.360,0.640,1.000

)(0.157,0.362,0.647

A9

(0.225,0.460,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.480,0.800,1.000Q

)(0.270,0.520,0.850

(0.180,0.400,0.700Q

(0.315,0.580,0.925

Al0

(0.300,0.575,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.640,1.000,1.000Q

)(0.270,0.520,0.850

(0.360,0.640,1.000Q

(0.315,0.580,0.925

All

(0.225,0.460,0.775

(0.270,0.520,0.850

(0.375,0.660,0.925

(0.480,0.800,1.000Q

)(0.270,0.520,0.850

(0.360,0.640,1.000Q

(0.420,0.725,0.925

K:kriterler, A:alternatifler
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K15 K16 K17 K18 K19 K20

Al (0.135,0.300,0.575) |  (0.390,0.680,1.000)  (0.375@E600) | (0.045,0.220,0.475)  (0.300,0.560,0.85D) .168,0.340,0.575)
A2 (0.135,0.300,0.575)|  (0.520,0.850,1.000)  (0.188®ELT00) | (0.045,0.220,0.475)  (0.300,0.560,0.85D) .168,0.340,0.575)
A3 (0.180,0.375,0.575)|  (0.520,0.850,1.000)  (0.500®BP00) | (0.045,0.220,0.475)  (0.400,0.700,0.85D) .22@0.425,0.575)
A4 (0.135,0.300,0.575)|  (0.520,0.850,1.000)  (0.375M®625) | (0.022,0.137,0.332)  (0.300,0.560,0.85D) .168,0.340,0.575)
A5 (0.135,0.300,0.575)|  (0.390,0.680,1.000)  (0.375@E600) | (0.000,0.000,0.095)  (0.150,0.350,0.595) .08P,0.212,0.402)
AB (0.135,0.300,0.575) |  (0.390,0.680,1.000)  (0.375@E600) | (0.022,0.137,0.332)  (0.400,0.700,0.85D) .22@0.425,0.575)
A7 (0.135,0.300,0.575)|  (0.390,0.680,1.000)  (0.375@EBE600) | (0.000,0.055,0.190)  (0.150,0.350,0.595) .08P,0.212,0.402)
A8 (0.067,0.187,0.402)|  (0.195,0.425,0.700)  (0.375@BE600) | (0.000,0.055,0.190)  (0.150,0.350,0.595) .166,0.340,0.575)
A9 (0.135,0.300,0.575)|  (0.390,0.680,1.000)  (0.500®BP00) | (0.000,0.055,0.190)  (0.300,0.560,0.85D) .168,0.340,0.575)
A10 (0.180,0.375,0.575) |  (0.390,0.680,1.000)  (0.500®BR00) | (0.045,0.220,0.475)  (0.300,0.560,0.85D) .160,0.340,0.575)
A1l (0.135,0.300,0.575)|  (0.390,0.680,1.000)  (0.375@EB600) | (0.045,0.220,0.475)  (0.300,0.560,0.85D) .168,0.340,0.575)

K:kriterler, A:alternatifler
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Defans oyuncu seciminde, BPden ve BNC’den olan uzakliklar §tlik (4.19) ve
(4.20)'den, yakinlik katsayilarisilik (4.21)'den yararlanarak hesaplapohda,

CC,=0.573
CC,=0.513
CC,=0.572
CC,=0.576
CC, = 0.458
CC, = 0.561
CC, = 0.485
CC, = 0.420
CC, = 0.539
CC,, = 0.56¢
CC,, = 0.55¢

elde edilir. Oyuncularin yakinhk katsayilarina g@&iralani,
CC,>CC>CC>C(G,> CC> CC> C» CC> Ce Cce C
bicimindedir. Bu siralamaya gore defans bolgesugiitev yapacak oyuncular;
H.Kadir BALTA, Gokhan GONUL, Servet CHN, Onder TURACI

5.2.3. Bulanik TOPSIS yontemi ile orta saha oyuncafinin segimi

1-Bulanik Agirliklar Matrisinin Elde Edilmesi
Her biri profesyonel futbol antrendrii olan dort &awerici Cizelge 5.112'de
verilen dilsel dgiskenlerle karar kriterlerini dgerlendirmitir.  Dilsel deserler

kullanilarak yapilan desrlendirmeler, Uggensel bulanik sayilara dbiniilmis ve
Cizelge 5.113'de verilngtir.

Cizelge 5.112Karar vericiler tarafindan karar kriterleriningglendirmesi

O.SAHA | K1 | K2 | K3 | K4 | K5 | K6 | K7 | K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
KV1 O|lY|[CylO|CYy|lO|CY|D|CY| Y Y Y [®) @) D Y |[CY| Y | CD| D
KVv2 Y |CY[O|[D|[CYO|O|Y|Y]|CY| Y o Y| CY|CY| Y Y Y O | CD
KV3 Cyjcy[Oo O]l Y|]O|JCY|lY|O]|CY | Y 6] Y |[CY| D Y O Y Y | CD
Kv4 O]lY|CYDJ|CY|Y |[CY|]Y]|]O | Y D @) Y Y |[CY| CY| O] Cy| CD| D

Cok Disuk:CD, Disuk: D, Orta:O, Yiuksek:Y, Cok Yuksek:CY
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Cizelge 5.1130Orta Saha Oyunculaigin Bulanik Agirliklar Matrisi

Kriterler A girliklar
K1: Uzaktargutlar (0.500, 0.700, 0.850)

K2: Orta Acma (0.700, 0.900, 1.000)

K3: Top Sirme (0.550, 0.750, 0.850)

K4:1lk Dokunus (0.150, 0.350, 0.550)

K5: Pas Verme (0.750, 0.950, 1.000)

K6: Top Kapma (0.375, 0.575, 0.725)

K7: Yaraticilik (0.675, 0.875, 0.925)

K8: Hareketlilik (0.450, 0.650, 0.850)

K9: Takim Oyunu (0.500, 0.700, 0.850)

K10: Cakkanlik (0.700, 0.900, 1.000)

K11: Karar Verebilme

(0.450, 0.650, 0.850)

K12: Konsantrasyon

(0.375, 0.575, 0.775)

K13: Pozisyon Alabilme

(0.525, 0.725, G2

K14: Surat (0.625, 0.825, 0.925)

K15: Gucliluk (0.400, 0.600, 0.800)

K16: Yetenek (0.650, 0.850, 1.000)

K17: Cok Yonluluk (0.500, 0.700, 0.850)

K18:istikrar (0.650, 0.850, 1.000)

K19: Agresiflik (0.225, 0.325, 0.525)

K20: Ol Toplar (0.000, 0.100, 0.300)

Esitlik (4.11)den yararlanarak hesaplanan bulanikakamatrisi Cizelge 5.114'de,
normalize edilmy bulanik karar matrisi ise Cizelge 5.115'da versltini Her bir karar
kriterinin farkh airhklari géz 6ntinde bulundurularaksiiik (4.16)'dan hesaplanan

agirhkh normalize edilmg bulanik karar matrisi ise Cizelge 5.116'de versiini
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (6,8,10) | (8,10,10)] (8,10,10) (8,10,10) %8,10) | (3,5,7) | (8,10,10) (8, 10, 1( (6,8 10 (8, 10, 10)
A2 (6, 8, 10) (3,5,7) (3,5,7) (3,5,7) (3,5,7] (6,8,10) | (6,8,10)| (6,8,10| (6,8, 10 (618)
A3 (6,8,10) | (6,8,10)| (6,8,10) (8,10,10) (618) (3,5,7) (6,8,10)| (6,8,10)  (6,8,10)  8610)
A4 (6,8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (618) | (6,8,10) | (8,10,10) (6,8, 10 (6,8,10) , 18, 10)
A5 (6,8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (618) | (6,8,10) | (6,8,10)| (6,8,10 (6,8,10) 18, 10)
A (6,8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (618) | (6,8,10) | (6,8,10)| (6,8,10 (6,8,10) 18, 10)
A7 (8,10,10) | (8,10,10) (6,8,10) (6,8,10) (8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (6, 8,10) (6,8, 10)
A8 (6,8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (618) (3,5,7) (3,5,7) (6, 8, 10) (3,5,7) (618)
A9 (8,10,10) | (8,10,10) (6,8,10) (6,8,10) (8,10) | (6,8,10)| (6,8,10)| (6,8,10) (8, 10, 1) (6, 8, 10)
A10 (6,8,10) | (6,8,10)| (6,8,10)| (6,8, 10 (616) (3,5,7) (6,8,10)| (6,8,10) (6,8,10)  §610)

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20

Al (6,8,10) | (8,10,10)] (3,5,7)| (8,10,10) (618) | (8,10,10)| (8, 10, 10 (6, 8,10 (6, 8,10) (6, 8, 10)
A2 (6,8,10) | (6, 8, 10) (3,5,7) (6, 8,10 6,8)1] (3,5,7) (6,8,10)| (6,8,10) (6,8, 10 (618)
A3 (6, 8, 10) (3,5,7) (3,5,7) (6, 8,10 (3,5,7) (6,8,10) | (6,8,10)| (6,8,10| (6,8, 10 (616)
A4 (8,10,10) | (8,10,10) (6,8,10) (6,8, 10 (618) | (6,810 | (6,8,10)| (6,8, 10 (3,57 18, 10)
A5 (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (6,8, 10) (3,5,7) (6,8,10) (8,10,10)  %37)
A6 (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (6,8,10) | (6,8,10)| (8,10, 10 (6,8,10) , §p10)
A7 (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (8,10,10)| (8,10,10) (6,8,10 (6,8,10) 6, § 10)
A8 (6,8,10) | (6,8, 10) (3,5,7) (6,8,10 (6,8)1] (6,8,10) | (6,8,10)| (6,8,10) (8,10,10) §p10)
A9 (8,10,10) | (6, 8, 10) (3,5,7) (6,8,10 (618) | (6,8,10) | (6,8,10)| (6,8,10)  (8,10,10) ,§p10)

A10 (3,5,7) (3,5,7) (3,5,7)| (810,10 (6,8)10 (6,8,10) | (6,8,10)| (6,8 ,10) (6,8, 10 (618)

K:kriterler, A:alternatifler




129
Cizelge 5.1150rta Sahdcin Normalize Edilmj Bulanik Karar Matrisi
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (0.6,0.8,1)] (0.8,1,1) (0.8,1,1 (0.8,1,1) 0.8(1,1) | (0.3,0.5,0.7) (0.8,1,1) (0.8,1,1)] (0.6,0.8,1) (0.8,1,1)
A2 (0.6,0.8,1)| (0.3,0.5,0.7)0.3,0.5,0.7)(0.3,0.5,0.7)(0.3,0.5,0.7) (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,aB| (0.6,0.8,1)
A3 (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.81)1, | (0.6,0.8,1)| (0.3,0.5,0.)(0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,0B
A4 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,aB| (0.6,0.8,1)] (0.6,0.8,1 (0.8,1, 1 (M,1)| (0.6,0.8,1) (0.8,1,1
A5 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,aB| (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (@B, 1)| (0.6,0.8,1 (0.8,1,1
A6 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,a0B| (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (@B, 1)| (0.6,08,1 (08,1,1
A7 (08,1, 1) 08,1, 1) (0.6,0.8,1) (0.6,0.8,]1)(0.8,1,1) (0.6,0.8,1) (0.6,0.8,1) (0.6,a3B, (0.6,0.8,1)] (0.6,0.8,1)
A8 (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,0B| (0.6,0.8,1) (0.3,0.5,0.710.3,0.5,0.7) (0.6,0.8,1)| (0.3,0.5,0.7)(0.6,0.8,1)
A9 (08,1, 1) 08,1, 1) (06,0.8,1) (0.6,0.8,]1)(0.8,1,1) (0.6,08,1) (0.6,0.8,1) (0.6,aB,| (0.8,1,1)| (0.6,0.8,1
A10 (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,0B| (0.6,0.8,1) (0.3,0.5,0.)0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,0B
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20

Al (0.6,0.8,1) (0.8,1,1)] (0.3,05,0{7)(0.8,1,1) | (0.6,08,1 (08,1,1 (0.8,1,1) 0.6(0.8,1)] (0.6,0.8,1) (0.6,0.8,1)
A2 (0.6,08,1)| (0.6,0.8,1) (0.3,05,0.700.6,0.8,1)| (0.6,0.8,1) (0.3,0.5,0,7)0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,aB
A3 (0.6,0.8,1)| (0.3,0.5,0.710.3,0.5,0.7) (0.6,0.8,1)| (0.3,0.5,0.7)(0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,0B| (0.6,0.8,1)
A4 (0.8,1,1) 08,1, 1) (0.6,0.8,1) (0.6,0.8,/1)0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.8,a)]|(0.3,0.50.7) (08,1,1)
A5 (0.6,08,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,aB| (0.6,0.8,1)] (0.6,0.8,1) (0.3,0.5,0.1p.6,0.8,1)] (0.8,1,1)] (0.3,0.5, 0{7)
A6 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,B| (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (@B1) | (0.6,0.8,1) (0.6,0.8,1)
A7 (0.6,0.8,1)| (0.6,0.8,1) (0.6,0.8,1) (0.6,apB| (0.6,0.8,1) (0.8,1,1) (0.8,1,1 (0.8,) | (0.6,0.8,1) (0.6,0.8,1)
A8 (0.6,0.8,1)| (0.6,0.8,1) (0.3,0.5,070.6,08,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,0B| (0.6,0.8,1)] (0.8,1,1) (0.6,0.8, 1)
A9 (0.8,1,1) (0.6,0.8,1) (0.3,0.5,0{7§0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8,1) (0.6,@pB| (0.6,0.8,1) (0.8,1,1) (0.6,0.8, 1)
A10 (0.3,0.5,0.7)(0.3,0.5,0.7)(0.3,0.5,0.7) (0.8,1,1) | (0.6,0.8,1) (0.6,0.8,1) (0.6,@pB, (0.6,0.8,1)] (0.6,0.8,1) (0.6,0.8, 1)

K:kriterler, A:alternatifler
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K1

K2

K3

K4

K5

K6

K7

Al

(0.300, 0.560, 0.85(

X0.560, 0.900, 1.00(

X0.440, 0.750, 0.85(

X0.120, 0.350, 0.55(

X0.600, 0.950, 1.00(

X0.113, 0.288, 0.543

Y0.540, 0.875, 0.925

A2

(0.300, 0.560, 0.85(

X0.210, 0.450, 0.70(

X0.165, 0.375, 0.595

Y0.045, 0.175, 0.385

X0.225, 0.475, 0.70(

X0.225, 0.460, 0.775

X0.405, 0.700, 0.925

A3

(0.300, 0.560, 0.85(

X0.420, 0.720, 1.00(

X0.330, 0.600, 0.85(

X0.120, 0.350, 0.55(

X0.450, 0.760, 1.00(

X0.113, 0.288, 0.543

Y0.405, 0.700, 0.925

A4

(0.300, 0.560, 0.85(

X0.420, 0.720, 1.00(

X0.330, 0.600, 0.85(

X0.090, 0.280, 0.55(

X0.450, 0.760, 1.00(

X0.225, 0.460, 0.775

X0.540, 0.875, 0.925

A5

(0.300, 0.560, 0.85(

X0.420, 0.720, 1.00(

X0.330, 0.600, 0.85(

X0.090, 0.280, 0.55(

X0.450, 0.760, 1.00(

X0.225, 0.460, 0.775

X0.405, 0.700, 0.925

A6

(0.300, 0.560, 0.85(

¥0.420, 0.720, 1.00(

¥0.330, 0.600, 0.85(

¥0.090, 0.280, 0.55(

¥0.450, 0.760, 1.00(

¥0.225, 0.460, 0.774

¥0.405, 0.700, 0.924

A7

(0.400, 0.700, 0.85(

¥0.560, 0.900, 1.00(

¥0.330, 0.600, 0.85(

¥0.090, 0.280, 0.55(

¥0.600, 0.950, 1.00(

¥0.225, 0.460, 0.774

¥0.405, 0.700, 0.924

A8

(0.300, 0.560, 0.85(

¥0.420, 0.720, 1.00(

¥0.330, 0.600, 0.85(

¥0.090, 0.280, 0.55(

¥0.450, 0.760, 1.00(

¥0.113, 0.288, 0.543

)0.203, 0.438, 0.644

A9

(0.400, 0.700, 0.85(

¥0.560, 0.900, 1.00(

¥0.330, 0.600, 0.85(

¥0.090, 0.280, 0.55(

¥0.600, 0.950, 1.00(

¥0.225, 0.460, 0.774

¥0.405, 0.700, 0.924

A10

(0.300, 0.560, 0.85(

¥0.420, 0.720, 1.00(

¥0.330, 0.600, 0.85(

¥0.090, 0.280, 0.55(

¥0.450, 0.760, 1.00(

¥0.113, 0.288, 0.543

Y0.405, 0.700, 0.924

K8

K9

K10

K11

K12

K13

K14

Al

(0.360, 0.650, 0.85(

X0.300, 0.560, 0.85(

X0.560, 0.900, 1.00(

X0.270, 0.520, 0.85(

X0.300, 0.575, 0.774

X0.158, 0.363, 0.648

X0.500, 0.825, 0.925

A2

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

%0.420, 0.720, 1.00(

X0.270, 0.520, 0.85(

X0.225, 0.460, 0.775

¥0.158, 0.363, 0.648

Y0.375, 0.660, 0.925

A3

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

%0.420, 0.720, 1.00(

X0.270, 0.520, 0.85(

¥0.113, 0.288, 0.543

Y0.158, 0.363, 0.648

Y0.375, 0.660, 0.925

A4

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

¥0.560, 0.900, 1.00(

X0.360, 0.650, 0.85(

X0.300, 0.575, 0.775

¥0.315, 0.580, 0.925

¥0.375, 0.660, 0.925

A5

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

¥0.560, 0.900, 1.00(

X0.270, 0.520, 0.85(

¥0.225, 0.460, 0.775

¥0.315, 0.580, 0.925

¥0.375, 0.660, 0.925

A6

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

¥0.560, 0.900, 1.00(

X0.270, 0.520, 0.85(

X0.225, 0.460, 0.775

¥0.315, 0.580, 0.925

X0.375, 0.660, 0.925

A7

(0.270, 0.520, 0.85(

¥0.300, 0.560, 0.85(

¥0.420, 0.720, 1.00(

¥0.270, 0.520, 0.85(

¥0.225, 0.460, 0.775

¥0.315, 0.580, 0.925

¥0.375, 0.660, 0.925

A8

(0.270, 0.520, 0.85(

¥0.150, 0.350, 0.595

X0.420, 0.720, 1.00(

X0.270, 0.520, 0.85(

X0.225, 0.460, 0.775

X0.158, 0.363, 0.648

X0.375, 0.660, 0.925

A9

(0.270, 0.520, 0.85(

X0.400, 0.700, 0.85(

X0.420, 0.720, 1.00(

X0.360, 0.650, 0.85(

X0.225, 0.460, 0.775

X0.158, 0.363, 0.648

X0.375, 0.660, 0.925

A10

(0.270, 0.520, 0.85(

X0.300, 0.560, 0.85(

X0.420, 0.720, 1.00(

X0.135, 0.325, 0.595

X0.113, 0.288, 0.543

X0.158, 0.363, 0.648

X0.500, 0.825, 0.925

~— N N N — — — —

— N N N N
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K15 K16 K17 K18 K19 K20
Al (0.240, 0.480, 0.700)  (0.520, 0.850, 1.00p)  (0.40DQ0, 0.850)| (0.390, 0.680, 1.000)  (0.135, 0.PABR5) | (0.000, 0.080, 0.300
A2 (0.240, 0.480, 0.700)  (0.195, 0.425, 0.70D)  (0.80B60, 0.850)| (0.390, 0.680, 1.000)  (0.135, 0.PABR5) | (0.000, 0.080, 0.300
A3 (0.120, 0.300, 0.490)  (0.390, 0.680, 1.00p)  (0.80B60, 0.850)| (0.390, 0.680, 1.000)  (0.135, 0.PEBR5) | (0.000, 0.080, 0.300
A4 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.80B60, 0.850)| (0.390, 0.680, 1.000)  (0.068, 0.06368) | (0.000, 0.100, 0.300
A5 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.16850, 0.595)| (0.390, 0.680, 1.000)  (0.180, 0.82525) | (0.000, 0.050, 0.210
A6 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.80B60, 0.850)| (0.520, 0.850, 1.000)  (0.135, 0.PEBR5) | (0.000, 0.080, 0.300
A7 (0.240, 0.480, 0.700)  (0.520, 0.850, 1.00p)  (0.40DQ0, 0.850)| (0.390, 0.680, 1.000)  (0.135, 0.PEER5) | (0.000, 0.080, 0.300
A8 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.B0B60, 0.850)| (0.390, 0.680, 1.000)  (0.180, 0.82525) | (0.000, 0.080, 0.300
A9 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.B0B60, 0.850)| (0.390, 0.680, 1.000)  (0.180, 0.82525) | (0.000, 0.080, 0.300
A10 (0.240, 0.480, 0.700)  (0.390, 0.680, 1.00p)  (0.B0BG0, 0.850)| (0.390, 0.680, 1.000)  (0.135, 0.PEER5) | (0.000, 0.080, 0.300

K:kriterler, A:alternatifler
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Orta saha oyuncu seciminde, IBRlen ve BNC’den olan uzakliklar §tlik (4.19) ve
(4.20)'den, yakinlik katsayilari isesilik (4.21)’'den yararlanarak hesaplapohda,

CC, = 0.568
CC, = 0.487
CC,=0.512
CC, = 0.552
CC, = 0.537
CC, = 0.551
CC, = 0.563
CC, = 0.508
CC, = 0.554
CC,, = 0.51¢

elde edilir. Oyuncularin yakinlhk katsayilarina g@&iralani;
CC,>CC>CG> CG> CG> CC> CG> CC Ce Cyseklinde olygur.

Bu siralamaya gore orta saha bélgesinde gorev gpaaincular;
Arda TURAN, Hamit ALTINTOP, Mehmet TOPUZ, Emre BEZOGLU’ dur.

5.2.4. Bulanik TOPSIS yontemi ile forvet oyunculamin secimi

1-Bulanik Agirliklar Matrisinin Elde Edilmesi

Her biri profesyonel futbol antrendrii olan dort &awerici Cizelge 5.117'de
verilen dilsel dgiskenlerle karar kriterlerini dgrlendirmitir.  Dilsel dezserler
kullanilarak yapilan desrlendirmeler, Gggensel bulanik sayilara dbiniilmis ve

Cizelge 5.118'de verilmgtir.

Cizelge 5.117Karar vericiler tarafindan karar kriterlerininglendirmesi

O.SAHA | K1 | K2 | K3 | K4 | K5 [ K6 | K7 | K8 | K9 | K10 | K11 | K12 | K13 | K14 | K15 | K16 | K17 | K18 | K19 | K20
KV1 Cy O|D|l|Y|Y]|]Y|CYyY|D]J|CY|Y ®) CD|CY|CD| Y ®) D @) Y
KVv2 Cy O|D|Y|O|]Y]|]Y]|CD|CY| O Y Y Y [CY| Y D Y |[CD| Y
KV3 CYy|CD|D|Y|[O]Y]|CY|Y [CY|Y Y O |[CY|CY|CY| Y 6] Y D o
Kv4 Cy] Y|]O]J]Y|DJ|JY]Y|]O]|CYy]| D Y |[CY] Y |[CY|]Y |[CY| D Y O @)

Cok Disuk:CD, Disuk: D, Orta:O, Yuksek:Y, Cok Yuksek:C
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Cizelge 5.117Forvet icin Bulanik &irliklar Matrisi

Kriterler Agirliklar
K1: Bitiricilik (0.800, 1.000, 1.0p0
K2: UzaktaButlar (0.300, 0.450, 0.650)
K3: Orta Agma (0.075, 0.275, 0.475
K4: Top Surme (0.600, 0.800, 1.000
K5ilk Dokunus (0.300, 0.500, 0.700)
K6: Pas Verme (0.600, 0.800, 1.000
K7: Kafa Topu (0.700, 0.900, 1.000
K8: Yaraticilik (0.225, 0.375, 0552
K9: Hareketlilik (0.800, 1.000, 0@
K10: Sezgi (0.375, 0.575, 0.775
K11: Cakanlik (0.525, 0.725, 0.925)
K12: Karar Verebilme (0.575, 0.70925)
K13: Konsantrasyon (0.500, 0.65800)
K14: Pozisyon Alabilme (0.800, 1.00000)
K15: Ceviklik (0.500, 0.650, 0.800)
K16: Sirat (0.575, 0.775, 0.925
K17: Guclulik (0.150, 0.350, 0.550)
K18: Yetenek (0.450, 0.650, 0.850
K19: Cok Yonlulik (0.150, 0.300, 0O
K20: Agresiflik (0.450, 0.650, 0.850)

Esitik (4.11)den vyararlanarak hesaplanan bulanikrakamatrisi Cizelge
5.118'de, normalize edilmibulanik karar matrisi ise Cizelge 5.119'da verslimi Her
bir karar kriterinin farkh girliklari g6z 6ninde bulundurularaksiik (4.16)'dan
hesaplanan g@rlikli normalize edilmg bulanik karar matrisi ise Cizelge 5.120’de

verilmistir.



Cizelge 5.118Forveticin Bulanik Karar Matrisi

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (8,10,10)| (6,8,10)| (6,8,10) (8,10,10) (618) | (8,10,10)| (6,8,10)] (6,8,10) (8,10, 1D) (6, 8, 10)
A2 (6,8,10) | (6,8,10)| (6,8,10) (8,10,10) (618) | (6,8, 10) (3,57) | (8,10,10) (8, 10,1p) 6, § 10)
A3 (8,10,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (6,8,10) | (8,10,10) (6,8,10) (8, 10, 1D) (6, 8, 10)
A4 (6,8,10) | (8,10,10) (6,8,10) (6,8, 10 (618) | (6,8,10) | (6,8,10)| (6,8, 10 (6,8,10) , 8p10)
A5 (8,10,10) | (6, 8, 10) (3,5,7) (6, 8,10 (618) (3,5,7) (6, 8, 10) (3,5,7) (6,8,10 (618)
A (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (6,8, 10) (3,5,7) (6,8,10)  (8,10,10) §p10)
A7 (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (6,8,10) | (6,8, 10) (3,5,7) (6,8,10)  §610)

K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al (6,8,10) | (6,8,10)| (6,8,10) (6,8, 10 (618) | (8,10,10)| ¢(6,8,10)| (6,8, 10 (6,8,10) , §p10)
A2 (6,8,10) | (6,8,10)| (6,8, 10) ©, 2, 4) (6,8)1| (6,8,10) | (6,8,10)| (6,8, 10) (3,5,7 (04
A3 (8,10,10) | (6,8,10)| (6, 8, 10) ©,2,4 (618) | (8,10,10)| ¢(6,8,10)| (6,8, 10 (3,5,7 537)
A4 (8,10,10) | (3,5,7) (6, 8, 10) ©, 2, 4) (6,8)1| (6,8,10) | (6,8,10)| (6,8, 10) 0,2,4 (618)
A5 (6,8,10) | (6,8,10)| (6,8, 10) 0, 2, 4) (6,8)1| (6,8,10) | (8,10,10) (3,5,7) 0,2,4 (618)
A (6, 8, 10) (3,5,7) (3,5,7) ©,0,2) (6,8,10) (6,8,10) | (6,8,10)| (6,8, 10) (0, 2, 4) (618)
A7 (3,5,7) ©, 2, 4) (3,5,7) (3,5,7) (3,5,7] 6,810) | (6,8, 10) (3,5,7) (3,5,7) (3,5,7

K:kriterler, A:alternatifler
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K1 K2 K3 K4 K5 K6 K7 K8 K9 K10
Al (08,1,1) | (06,08 1) (0.6,081) (0.8,1,1)(0.6,08,1)| (0.8,1,1] (06,081 (0.6,ap,| (0811 | (0.6 0.8, 1)
A2 (0.6,08,1)| (06,081 (06,081 (0.8, (06,08,1)]| (06,081 (03,0507 (@p) | (0811] (06,08 1)
A3 (08,1,1) | (06,081 (0.608,1) (0.6,ap] (0.6,0.8,1)| (06081 (0.8,1,1 0.8,a) | (0811 ] (0.6,0.8,1)
A4 (0.6,08,1)| (0.8,1,1)| (0.6,08,1) (0.6,ap] (0.6,08,1)| (06,081 (06,081 (@B 1) | (0.6,08 1) (0.6 0.8, 1)
A5 (0.8,1,1) | (06,08 1) (0.3,05,0.F) (0.6,aB| (0.6,0.8 1) (0.3,05,0.7) (0.6,0.8,1) .3(®.5 0.7) (0.6,0.8,1)| (0.6,0.8, 1)
A6 (06,08,1)| (06,081 (06,081 (0.6,ap| (0.6,08 1) (0.6,08,1 (0.3,050[7) .6(®.8 1| (08,1 1)] (0.6 0.8,1L)
A7 (0.6,08,1)| (06,081 (06,081 (0.6,ap] (0.6,08 1| (06,081 (06081 (@3F,0.7) (0.6,08,1)] (0.6, 0.8, 1)
K11 K12 K13 K14 K15 K16 K17 K18 K19 K20
Al (0.6,08,1)| (06,081 (06,08 1) (0.6,aB| (06,08 1) (0.8,1,1)] (06081 (@@ 1)| (0.6,08,1) (0.6, 0.8, 1)
A2 (0.6,08,1)| (06,081 (0608 1) (0,@2) | (0.6,08 1) (0.6,08,1) (0.60.8,1) (@B, 1)| (0.3 0.5 0.7) (0, 0.2, 0.4)
A3 (0.8,1,1) | (0.6,08,1 (06,081 (0,0.2)0 (0.6,08,1)| (0.8,1,1) (06,081 (0.8a) | (0.3, 0.5,60.7)(0.3,0.5, 0.7
A4 (08,1,1) | (0.3,05,0.7) (0.6,0.8,1)| (0,0.2,0.4] (0.6,08,1) (0.6,aB| (0.6,0.8,1)] (0.6,0.8,1) (0,0.2,0h) (@B, 1)
A5 (06,08,1)| (06,081 (06081 (0,@2) | (0608,1)] (06081 (0811 (@F 0.7) (0,02, 04)] (0608, 1
A6 (0.6,0.8,1)| (0.3,05,0.7)0.3,05,0.7] (0,0,02)] (06081 (0.6,a8| (0.6,08,1)] (0.6,08,1) (0,02,04) (@B 1)
A7 [(0.3,05,0.7) (0,0.2,0.4)] (0.3,05,0.1) (0.3,0.5,607D.3 0.5 0.7 (0.60.8 1) (0.6 08,1 (0.3, 0.5 07p.3,0.5,60.7}(0.3,0.5, 0.7

K:kriterler, A:alternatifler
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K1

K2

K3

K4

K5

K6

K7

—_ = =

~— N N — —~ —~ —

A1 [(0.640, 1.000, 1.000)(0.180, 0.360, 0650)(0.045, 0.220, 0.475)0.480, 0.800, 1.000)Y0.180, 0.400, 0.700)0.480, 0.800, 1.004)Y0.420, 0.720, 1.00(
A2 [(0.480, 0.800, 1.000)(0.180, 0.360, 0650)(0.045, 0.220, 0.475)0.480, 0.800, 1.000)X0.180, 0.400, 0.700)0.360, 0.640, 1.004)(0.210, 0450, 0.700
A3 [(0.640, 1.000, 1.000)(0.180, 0.360, 0650)(0.045, 0.220, 0.475)0.360, 0.640, 1.000Y0.180, 0.400, 0.700)0.360, 0.640, 1.004Y0.560, 0.900, 1.00(
A4 |(0.480, 0.800, 1.000)0.240, 0.450, 0.650)0.045, 0.220, 0.475)0.360, 0.640, 1.000Y0.180, 0.400, 0.700)0.360, 0.640, 1.004Y0.420, 0.720, 1.00(
A5 [(0.640, 1.000, 1.000)(0.180, 0.360, 0650)(0.022, 0.137, 0.332)0.360, 0.640, 1.000)Y0.180, 0.400, 0.700)0.180, 0.400, 0.704Y0.420, 0.720, 1.00(
A6 [(0.480, 0.800, 1.000)(0.180, 0.360, 0650)(0.045, 0.220, 0.475)0.360, 0.640, 1.000)X0.180, 0.400, 0.700)0.360, 0.640, 1.004)(0.210, 0450, 0.700
A7 ](0.480, 0.800, 1.000)(0.180, 0.360, 0650)(0.045, 0.220, 0.475)0.360, 0.640, 1.000Y0.180, 0.400, 0.700)0.360, 0.640, 1.004Y0.420, 0.720, 1.00(
K8 K9 K10 K11 K12 K13 K14
A1 [(0.135, 0.300, 0.525)0.640, 1.000, 1.000Y0.225, 0.460, 0.775)0.315, 0.580, 0.925)0.345, 0.620, 0.925)0.300, 0.520, 0.804)0.480, 0.800, 1.00(
A2 [(0.180, 0.375, 0.525)0.640, 1.000, 1.000Y0.225, 0.460, 0.775)0.315, 0.580, 0.925)0.345, 0.620, 0.925)0.300, 0.520, 0.804)0.000, 0.200, 0.40(
A3 [(0.135, 0.300, 0.525)0.640, 1.000, 1.000Y0.225, 0.460, 0.775)0.420, 0.725, 0.9250.345, 0.620, 0.925)0.300, 0.520, 0.804)0.000, 0.200, 0.40(
A4 [(0.135, 0.300, 0.525)0.480, 0.800, 1.000)Y0.225, 0.460, 0.775)0.420, 0.725, 0.925)0.172, 0.387, 0.647)0.300, 0.520, 0.804)0.000, 0.200, 0.40(
A5 [(0.067, 0.187, 0.367)0.480, 0.800, 1.000)X0.225, 0.460, 0.775)0.315, 0.580, 0.925)0.345, 0.620, 0.925)0.300, 0.520, 0.804)0.000, 0.200, 0.40(
A6 |(0.135, 0.300, 0.525)0.640, 1.000, 1.000Y0.225, 0.460, 0.775)0.315, 0.580, 0.925)0.172, 0.387, 0.647)0.150, 0.325, 0.560)(0.000, 0.000, 0.20(
A7 |(0.067,0.187, 0.367)0.480, 0.800, 1.000Y0.225, 0.460, 0.775)0.157, 0.362, 0.647)0.000, 0.155, 0.370)0.150, 0.325, 0.560)0.240, 0.500, 0.70(
K15 K16 K17 K18 K19 K20
Al (0.300, 0.520, 0.800) (0.460, 0.775,0.925)  (0.09P80, 0.550)|  (0.270, 0.520, 0.850)  (0.090, 0.B4800) | (0.270, 0.520, 0.850)
A2 (0.300, 0.520, 0.800) (0.345, 0.620, 0.925)  (0.09P80, 0.550)|  (0.270, 0.520, 0.850)  (0.045, 0.06850) |  (0.000, 0.130, 0.340)
A3 (0.300, 0.520, 0.800) (0.460, 0.775,0.925)  (0.00P80, 0.550)|  (0.270, 0.520, 0.850)  (0.045, 0.06850) |  (0.135, 0.325, 0.595)
A4 (0.300, 0.520, 0.800) (0.345, 0.620, 0.925)  (0.00P80, 0.550)|  (0.270, 0.520, 0.850)  (0.000, 0.06800) |  (0.270, 0.520, 0.850)
A5 (0.300, 0.520, 0.800) (0.345, 0.620, 0.925)  (0.02850, 0550) | (0.135, 0.325, 0.598)  (0.000, 0.06PQ0) |  (0.270, 0.520, 0.850)
A6 (0.300, 0.520, 0.800) (0.345, 0.620, 0.925)  (0.09P80, 0.550)|  (0.270, 0.520, 0.850)  (0.000, 0.06PQ0) | (0.270, 0.520, 0.850)
A7 (0.150, 0.325, 0.560) (0.345, 0.620, 0.925)  (0.00P80, 0.550)|  (0.135, 0.325, 0.595)  (0.045, 0.06850) |  (0.135, 0.325, 0.595)

K:kriterler, A:alternatifler
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Forvet oyuncu secgiminde, BE'den ve BNC'den olan uzakliklar §tlik (4.20)-
(4.21)'den yakinlik katsayilari isesillik (4.22)'den yararlanarak hesaplapohda,

CC,=0.617
CC, = 0.54€
CC,=0.578
CC, = 0.55¢€
CC, = 0.537
CC, = 0.527
CC, = 0.50%

elde edilir. Adaylarin yakinlk katsayilarina g&iealang!:
CC,>CC,>CG> CC> CG> CG> CC

biciminde olygur.

Bu siralamaya gore forvet bélgesinde gérev yapagakcular;
Nihat KAHVECI ve SemiltSENTURK’ tiir.

4-4-2 taktiksel dizigine uygun olara; defans oyunculari, orta saha aylanc
forvet oyunculari ve kaleci secimi yapignr. Bulanik TOPSIS yéntemi sonucunda

olusan ideal kadr&ekil 5.6’da verilmitir.
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Mehmet
Topuz

Hami
Altint

elézodlu

Sekil 5.6: Bulanik TOPSIS yontemi ile ojan A Milli Futbol Takimr’ nin ideal kadrosu (4-4-8)zilisi
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6-SONUGLAR

Bu tez cakmasinda, Bulanik AHP ve Bulanik TOPSIS yontemleriTilirkiye A
Milli Futbol Takimi ideal on bir kiilik kadrosunun belirlenmesi amaclarytm. 4-4-2
taktiksel dizilsine uygun olarak; bir kaleci, dort defans oyuncuddst orta saha
oyuncusu ve iki forvet oyuncusu secimi yapgtm Kaleci secimi i¢in 20 kriter ve 5
aday, defans oyuncularinin secimi icin 20 kritelleaday, orta saha oyunculari i¢cin 20
kriter ve 10 aday, forvet oyunculari icin ise 2@darve 7 aday ele alingtir. Kullanilan
kriterler ve oyuncularin derlendiriimesinde “Championship Manager 2010” dadh
futbol menajerlik similasyonu oyunundan vyararlamtm Oyundaki oyunculara
yonelik deerlendirmeler, oyuncularin gecgei yonelik istatistikleri uzmanlarca
hesaplanarak ojturuldusu icin daha tutarli bir dgerlendirme yapilngtir. Yine 32 olan
kriter sayisi uzmanlarin gdagéri dogrultusunda 20’ye indirilmgitir.  Kriterlerin ikili
kargilastirmalari  profesyonel futbol takimlarinin lisanshntrenérleri tarafindan
yapilmstir. Oyuncularin her bir kriter icin ikili karastirmalari oyundaki puanlarinin
farki alinarak bulanikkriimistir.

Her iki yonteme gore ofan on bir kgilik kadro hemen hemen aynidir. Sadece
kale ve defans bolgesindeki birer oyuncudgigklik olmustur. Bunun nedeni olarak
Bulanik AHP yodnteminde Chang’in ggl@me analizi yonteminin kullaniimasi
gosterilebilir. Dger bulanik AHP yontemlerine gére uygulanabigiridaha basit olan
Chang’in gengleme analizi yonteminde ga kez aslinda ¢ok kiigik olan kriterggeleri
“0” olarak hesaplangindan, muhtemel hatali sonuglara neden olmaktdozoK ve
Kaptanglu, 2006). Sonucta, garlik vektorleri birlestirilerek ana hedefe gou
hesaplama yapilirken, carpanlardan birinin “0” admaslinda etkisi olabilecek bazi
deserleri yok etmektedir. Orgn bulanik TOPSIS yonteminde en iyi kaleci olarak
Volkan Demirel, bulanik AHP yonteminde ise $Ril Re¢ber belirlenmgtir. Bunun
nedeni Volkan Demirel'in @rliginin yuksek oldgu bazi kriterlerin, Chang’in
gengleme analizi yontemi kullanilarak yapilan ikili kdestirmalar sonucu bazi
agirhklarin “0” degerini almasidir. Bunun sonucunda, Volkan DemireBimalamada
yeri dezsismekte ve yerine Rill Recber gecmektedir. Elde edilen sonuclara gore
Bulanik TOPSIS yonteminin kullaniimasinin daha uygldusunu soyleyebiliriz.

Daha sonra yapilacak cgahalarda, ele alinan uygulama icin BAHP'de
kullanilan Van Laarhoven (1983), Buckley (1985) Igainlari uygulanip Chang
(1996)'in yaklgimindan elde edilen sonuglar ile kidastirilabilir.
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EKLER

EK-1 Kaleciler icin Kriterlerin Onem A girliklarini Belirleme Formu
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KRITERLER

Cok
Yuksek

Yiksek

Orta

DU suk

Cok
Dusik

Defans Yonlendirme

Ortalar(yan top)

Top Kavrama

Bire-Birler

Sut Durdurma

Elle Degaj

Refleksler

Hareketlilik

Sezgi

10.

Karar Verebilme

11.

Konsantrasyon

12.

Pozisyon Alabilme

13.

Denge

14.

Ceviklik

15.

Hizlanma

16.

Ziplama

17.

Liderlik

18.

Istikrar

19.

Cesaret

20.

Yetenek




EK-2. Defans Oyunculari icin Kriterlerin Onem A @irliklarini Belirleme Formu
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KRITERLER

Cok
Yuksek

Yiksek

Orta

Du siuk

Cok
Dusik

ilk Dokunus

Pas Verme

Kafa Topu

Markaj

Top Kapma

Hareketlilik

Sezgi

Ceviklilik

Caligkanlik

10.

Karar Verebilme

11.

Konsantrasyon

12.

Pozisyon Alabilme

13.

Denge

14.

Sirat

15.

Ziplama

16.

Dayanakllik

17.

Giigliilik

18.

Yetenek

19.

istikrar

20.

Cesaret




EK-3. Orta Saha Oyuncular igin Kriterlerin Onem A girliklarini Belirleme Formu
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KRITERLER

Cok
Yuksek

Yiksek

Orta

Dii silk

Cok D sk

Uzaktan Sutlar

Orta Acma

Top Surme

ilk Dokunus

Pas Verme

Top Kapma

Yaraticilik

Hareketlilik

Takim Oyunu

10.

Caligkanlik

11.

Karar Verebilme

12.

Konsantrasyon

13.

Sirat

14.

Guiglilik

15.

Yetenek

16.

Cok Yonluluk

17.

istikrar

18.

Agresiflik

19.

Pozisyon Alabilme

20.

Olu Toplar




EK-4. Forvet Oyunculari igin Kriterlerin Onem A

girliklarini Belirleme Formu
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KRITERLER

Cok Yiksek

Yiksek

Orta

Dii siik

Cok Dl suk

Bitiricilik

Uzaktan Sutlar

Orta Acma

Top Surme

ilk Dokunus

Pas Verme

Kafa Topu

Yaraticilik

Hareketlilik

10.

Sezgi

11.

Caligkanlik

12.

Karar Verebilme

13.

Konsantrasyon

14.

Pozisyon alabilme

15.

Cok yonlulak

16.

Ceviklilk

17.

Sirat

18.

Giigliilik

19.

Yetenek

20.

Agresiflik
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