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Coklu Gen Hastaliklarinin istatistiksel Ogrenme Yontemleriyle Analizi

OZET

Kalp, yiksek tansiyon, tromboz ve ateroskleroz gibi, ortaya ¢ikmasinda birden fazla genin
aktif olarak rol oynadigi ve cevresel faktorlerle desteklenen hastaliklar coklu gen
hastaliklari olarak adlandiriimaktadir. Bu tip hastaliklar farkli genlerdeki mutasyonlarin
(yada polimorfizmlerin) etkilesimiyle ortaya c¢ikar. Bu hastaliklarda birden fazla gen
tetikleyici yada baskilayici 0Ozellik gostererek hastaligin  ortaya ¢ikmasini yada
engellenmesini saglayabilir. Glnimizde bilim insanlari genlerin bu tip hastaliklarin
Uzerinde etkisini arastirirken cesitli istatistik hesaplariyla tzerinde galistiklari genlerin

hastalik ile iligkili olup olmadigini gostermeye calismaktadir.

Istatistiksel 6grenme; istatistik, veri madenciligi ve yapay zeka gibi alanlarda 6nemli rol
oynamaktadir. Istatistiksel 6grenme kabaca “veriden 6grenme”dir. Eldeki olculmiis veriyi
(niceliksel yada kategorik) kullanir. Verideki bazi 6znitelikleri kullanarak tahminde

bulunmaya calisir..

Bu tez calismasinda; ¢oklu gen hastaliklarinda, ilgili genlerin hastalik ile olan iliskisi
arastirilirken, elle hesaplanamayan durumlarda istatistiksel 6grenme yodntemleri
kullaniimaya g¢alisiimistir. Hasta ve kontrol gruplarindan olusan veri, egitim verisi olarak
kullanilmigtir. Her ne kadar calismanin hedefi, hasta ve kontrol gruplari arasindaki
ayrismay gerceklestirmek olsa da yapilan hesaplamalar sonucu bunun mimkin olmadigi,
verinin istatistiksel 6grenme yodntemleri ile analiz yapilmaya uygun bir veri olmadig

ortaya konulmustur.

Anahtar Kelimeler: Istatistiksel Ogrenme, Coklu Gen Hastaliklari, Topaklandirma, PCA



Analysis of Polygenic Diseases Using Statistical Learning Methods

ABSTRACT

Polygenic diseases as atherosclerosis, thrombosis and hypertension have multigenic basis
and also have interactions with environmental factors.. Multiple genes can play important
role to suppress or to trigger the occurance of the disease. Scientists use statistical tools and
methods to find evidence whether suspected genes have relation with the diseases they

study on.

Statistical learning play important roles in areas such as statistics, data mining and artificial
intelligence. Statistical learning can be explained briefly as “learning from data” and it uses
measured qualitative or quantitative data. In statistical learning, some features that exist in

data are used to make a prediction.

In this thesis, it is intended that statistical learning methods can help to identify the roles of
the genes in polygenic diseases. Dataset that contains case and control group data is used
as training data. Even if the aim of this thesis is to classify the case and control groups of
polygenic diseases, the analysis of the data used in this study showed that this dataset is not

a proper one to conduct a statistical learning analysis.

Key words: Statistical Learning, Polygenic Diseases, Clustering, PCA
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1. GIRIS

Kalp, ylksek tansiyon, tromboz ve ateroskleroz gibi ortaya ¢ikmasinda birden fazla genin
aktif olarak rol oynadigi ve cevresel faktorlerle desteklenen hastaliklar coklu gen
hastaliklari olarak adlandirilmaktadir (Jameson 1998). Bu tip hastaliklar farkl genlerdeki
mutasyonlarin (yada polimorfizmlerin) etkilesimiyle ortaya cikar. (Wink 2006). Bu
hastaliklarda birden fazla gen tetikleyici yada baskilayici 6zellik gostererek hastaligin
gorunmesini yada engellenmesini saglayabilir. Glinimuzde bilim insanlari genlerin bu tip
hastaliklarin tzerinde etkisini arastirirken gesitli istatistik hesaplariyla tizerinde calistiklar
genlerin hastalik ile iligkili olup olmadigini gdstermeye calismaktadir. Manuel olarak
yapilan bu hesaplamalarda bilim insanlari, en fazla 3-4 genin etkili oldugu durumlarda
hesaplamalarini gerceklestirebilmektedir. Tlgilenilen gen sayisi arttikca bilim insanlari bu

hesaplamalari elle yapamamaktadir.

Istatistiksel 6grenme (statistical learning); istatistik, veri madenciligi ve yapay zeka gibi
alanlarda 6nemli rol oynamaktadir. I statistiksel 6grenme kabaca “veriden 6grenme”dir.
Eldeki oOlctulmus veriyi (niceliksel yada kategorik) kullanir. Verideki bazi 6zellikleri

(feature) kullanarak tahminde bulunmaya c¢alisir (Hastie 2001).

Pubmed’te, BMC Bioinformatics ve Oxford Bioinformatics dergilerinin elektronik
ortamdaki veritabanlarinda yapilan anahtar kelime sorgulari sonucu s unlar géralmustur:
Tez konusunun belirlendigi tarihte bu konuyla ilgili dogrudan iligkili bir calismanin
bildirilmemis oldugu, fakat Ocak 2007°de yayinlanan bir calismanin benzer bir konu
uzerinde calistig! tesbit edilmistir (Gaulton 2007). Bir baska ¢alisma da ise 7 tane c¢oklu
gen hastaliginda etkili olan genlerin saptanmasi amaci ile DNA mikrodizin teknolojisi
kullanilarak 1400 vaka ve 3000 ortak kontrol kullanilarak bu hastaliklarla iliskili genler
belirlenmistir. (Weir 2002, The Wellcome Trust Consortium 2007) tarafindan
gerceklestirilen bir calismada da genom boyunca incelemeler yapilarak ¢oklu gen

hastaliklari tanimlanmak istenmistir.

Bu tez calismasinda; ¢oklu gen hastaliklarinda, ilgili genlerin hastalik ile olan iliskisi

arastirilirken, elle hesaplanamayan durumlarda istatistiksel Ggrenme yoOntemleri

kullaniimasi amaclanmistir. Boylelikle hasta ve kontrol gruplarindan olusan veri egitim

verisi olarak kullanilacaktir. Bu calismanin hedefi, hasta ve kontrol gruplari arasindaki

ayrismay! gerceklestirmek ve bu ayrimi gergeklestirmeyi saglayan bir bilgisayar yazilhimi
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ortaya cikarmak hedeflenmistir. Ayristirmayr “Ogrenmis” sistem ile hangi gruba ait
oldugunu bilmedigimiz bir veri ile sorgulandiginda bu verinin ait olabilecegi grubu

belirleyebilmesi amaclanmistir.

1.1 Genel Bilgiler

Yasayan tim canlilarin soylarinin devami onlarin genomlari tarafindan belirlenir. Genom
nikleik asit serilerinden olusan DNA iginde sifrelenmis tir. DNA canliy1 tek basina
olusturabilen bir yapi degildir. DNA bir organizmanin tim hicre ve dokularinin

olusturulmasi icin gerekli bilgiyi tasir (Lewin 2004, Lodish 2003).

Tum canlilar ayni temel mekanizmay1 kullanarak genleri okur ve ifade eder. Buna Merkezi
dogma denir. Merkezi dogmaya gore bilgi DNA’dan mRNA (messenger RNA/ haberci
RNA)’ya gecer. mRNA, proteini olusturan amino asit zinciri bilgisini tasir (Raven 2001).
RNA’daki sirali her i amino asit kodon olarak adlandirilir. Her kodon bir amino asit
bilgisini tasir. Bazi karmasik etkilesimler (yer, zaman ve diger fiziksel ve kimyasal
etkilesimler) sonucu bu mekanizmayla proteinler olusturulur. Proteinler organizmanin
yapisinda yada bu yapilarin olusturulmasinda yer aldigi gibi islevsel anlamda

organizamanin metabolizmasinin ana dinamolarindan birini teskil eder (Lewin 2004).

Ozdes ikizler disinda biribirinin ayni DNA dizilimine sahip iki insan yoktur. Genel olarak
populasyondaki iki birey arasinda ise DNA dizilimi diizeyinde % 0.1’lik bir farktan s6z
etmek mimkunddr. Bu binde bir oranindaki farklilik genel anlamda bireylerin dis

goriinuslerini, metabolizmal farkliliklarini belirlemede etkindir (Meyers 1995).

DNA’nin farkliligi iki sekildedir: mutasyon ve polimorfizm. Mutasyon, genin bir allelinin
baska bir allele donusmesidir. DNA’daki kayip (delesyon), eklenme (insersiyon) ve
degisim (tranzisyon, transversiyon) gecirme gibi degisiklikler bu farkliliklarin yapisal
cesitleri arasinda sayilabilir. DNA seviyesindeki mutasyonlar iki gesittir. Plrin baska bir
parin ile primidin baska bir primidin ile yerdegistirir yada purin yerine primidin, primidin
yerine purin gelebilir. Protein seviyesinde mutasyons u (¢ baslikta gruplanir. Sessiz
mutasyon: DNA seviyesindeki degisim sonucu amino asit bilgisini tagtyan kodon yine ayni
amino asit bilgisini taslyan baska bir kodona dontsebilir. Yanlis Mutasyon: Degisen kodon

baska bir amino asit sifresini tasir. Anlamsiz Mutasyon: Degisen kodon protein sentezini
3



bitirme sifresini tasir (Griffiths 1999). Mutasyon, protein sentezinde amino asit diziliminin
belirlenmesi asamasinda farkli bir amino asitin proteinin yapisina girmesine neden
olabilecegi gibi, ilgili proteine yeni bir veya birka¢c aminoasitin katilmasi veya bu proteinin
yapisindaki aminoasitlerin eksilmesine de yol acabilir. Bus ekilde ortaya cikan bir
mutasyonun sonucunda olusan protein artik asil islevini yerine getiremeyecektir (Nei
1975).

Genetik cesitlilik bircok organizmanin dogal ortamlarinda bulunur. Bireyler arasindaki
genetik farkhihklar DNA polimorfizmi olarak adlandirilir. Polimorfizm “birden ¢ok
formda” anlamina gelir (Hartl 2005). Polimorfizmlerde genelde tek nukleotit degisikligi
gozlemlenir. Bu degisim yukarida bahsedildigi tUzere genel olarak fenotipte bir degisiklik
meydana getirir, cevre, diyet benzeri etkenlerle olan etkilesimde farkhliklar (bazi alerjik

reaksiyonlar, alkole asiri duyarlilik, bazi hastaliklara yatkinlik gibi) agiga cikabilir.

1.1.1 Genetik Hastaliklar

Genetik hastaliklar, ilk olarak dis etkilerle alakasi olmadigi belirlenen hastaliklarin aile
icinde tekrar ettiginin farkedilmesiyle tartisiimaya baslandi. Gregor Mendel’in kalitimin
kurallarini belirlemesinden sonra genetik hastaliklarin énemli bir kisminin mendelyen
kalitim gosterdigi bir kisminin ise mendelyen kalitimdan saptigi tespit edildi (Friedmann
1994).

DNA’daki mutasyonlar sonucu mutasyonu iceren mRNA hatali aminoasit kodunu tasimasi
nedeniyle yanlis proteinin sentezlenmesine neden olur. Farkli amino asit kodu proteinin
sentezinin son asamasinda islevselligini yitirmis ya da farkh islevlere sahip protein
uretilmesine neden olur. Bunun sonucunda ilgili genin kodladigi proteinin gorev aldigi
metabolik yolakta aksamalar olacagi icin birey rahatsizlik yasar. Kalitimsal hastaliklarda
bu mutasyonlar aile icinde nesiller arasi gecis gostermeye devam eder (Meyers 1995).
Kalitim profilleri rahathikla belirlenen tek gen hastaliklari mendelyen kalitim kurallari ile
uyum gosterir. Bunlara 6rnek olarak hemofili, sistik fibrosis gibi iyi bilinenler verilebilir.
Tek gen hastaliklarinin disinda birden g¢ok gen ile agiklanabilen bazi kanser formlari, bazi
erken kalp hastaliklari, obezite, bazi korlik ve sagirlik vakalari da genetik hastaliklar
arasinda sayilabilmektedir. Bugiine dek bildirilmis binlerce hastalik vardir (Gormley 1989;
OMIM-Online Mendelian Inheritance in Man,

http://www.ncbhi.nlm.nih.gov/sites/entrez?db=0MIM).
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Genetik kaynakli hastaliklar daha ¢ok iki baslik altinda incelenir. Tek gen hastaliklari ve
coklu gen hastaliklari. Tek bir gendeki mutasyon nedeniyle aciga cikan bu grup
hastaliklara tipik 6rnek olarak sistik fibrosis verilebilir. Bu durum CFTR (Cystic fibrosis
transmembrane conductance regulator) geni tarafindan kodlanan klorid kanalinda
islevsellik kaybindan kaynaklanir (Wink 2006).

Genetik Bilginin Akisi1 (Central Dogma)

Gen == mRNA == Protein == Fenotip
I N O L

~ AAAA ]

(a)

Tek Gen Hastalig

Bozuklugu
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) = Etiyoloji

Sekil 1.1 (a) Merkezi Dogma. (b) Tek Gen Hastaliklari (Davison 2005)

Tek gen hastaliklarinin en 6nemli 6zelligi, gendeki mutasyonun kendisi hastalik bilgisini
(birincil nedenini) vermesidir (Davison 2005).

1.1.2 Coklu Gen Hastaliklari

Coklu gen hastaliklari, birka¢c gendeki degisimlerin etkilesimi sonucu ortaya cikar. Tek
baslarina etkisi az olan bu degisimler hepsi bir arada gercgeklestiginde ciddi sonuglar ortaya
cikarabilir. (Wink 2006).

Gen wip : =P Hastahk
Borukikio

.t Etiyoloji

Sekil 1.2 Coklu Gen Hastaliklari (Davison 2005)



Coklu gen hastaliklari genelde, insan populasyonun biyik bir ylzdesini etkilemektedir
(Miller 2000). Coklu gen hastaliklari temel hipertansiyon gibi her 5 kisiden birinde
gorulen tiplerinden, her 1000 kisiden birinde rastlananlarina dek degisik siklikta gorulen
rahatsizliklardir (Davison 2005).

Blyik populasyonlara dahil kigik populasyonlar, s eker, yiksek kan basinci, astim,
sizofreni vb hastaliklarin ¢ok yada az gdorilmelerine gore tanimlanabilmektedir. Coklu gen
hastaliklari bu ayrim sonrasinda kuigik populasyonda daha yiiksek oranlarda gorindr.
Fenotiplerin agikhga kavusturulmasinda ve fenotip ifadesinde cevresel faktorlerin etkisi

calismalarinda kiiclk populasyonlar izerinde ¢alisilmaktadir (Miller 2000).

Coklu gen hastaliklari dis faktorlerle birlikte kompleks bir yapida olduklarindan, hastaliga
neden olan faktorleri ve genleri tesbit etmek tek gen hastaliklarindaki gibi kolay degildir.
Hastaligin ortaya c¢ikmasina neden olan yolagin ¢ok acik olmamasindan dolayi, riskli
genleri tanimlamak icin pedigri analizi gibi aileyi analiz eden klasik yontemler yeterli
olamamaktadir (Wink 2006). Hastalik prognozu hastaliga neden olan metabolik ariza veya
arizalarla ilgili olarak bazi bilgiler verebilir. Bu bilgilerin 1siginda bazi genler hastalikla
ilintili aday genler olarak belirlenip populasyon bazinda incelenmeye alinabilir. Bu tip
hastaliklarla ilintilendirilen genlerin Uzerinde tespit edilen tekli niikleotid polimorfizmleri
(TNP-Single Nucleotide Polymorphism/SNP) (izerindeki arastirmalar son 10 yildir giderek
artan bir ilgiyle devam etmektedir (Walliker 1996, Camm 2006).

Tanim geregi SNP ayni tir organizmalardaki niikleotit dizisindeki tek bir nukleotiddeki
degisikliktir. Insan genomundaki cesitliligin %90’ N1 SNP’ler olusturur (Ziegler,2006).
SNP’ler genelde sessizdirler (sessiz polimorfizmdirler) fakat islevsel olarak aktif olan
cesitleri de bulunmaktadir. Bu tipte olanlar gen ifadesini ya da proteinin islevini
etkiliyebilir. Bunlar genelde genin regulatdr ya da kod iceren kisimlarinda bulunurlar.
Islevsel SNP’lerin cevresel baskilarla etkilesimi sonucu dogal, faydali ya da zararl etkileri
olabilir. Yukarida da bahsedilen konulardan dolayr SNP’ler ile kompleks rahatsizliklar
arasindaki iligskiyi bulabilmek icin genel populasyon temelli yaklasim gelistirilmistir.
(Camm 2006).



1.1.3 Pediatrik inme

Inme, vaskiiler ttkanma ya da damar yirtilmasi ile bunu izleyen kanama ve norolojik
aksakliklar sonucu ortaya c¢ikan fokal beyin hasari olarak tanimlanabilir. Bu tikanma
sonucu beynin bir kismina kan saglamamasi sonucu oksijen yetersizligine neden olur.
Bundan dolay! bu bdlgede bulunan sinir hicreleri calisamaz ve kisa surede 6lir. Sinir
hlcrelerinin 6limu nedeniyle, bu hicrelerin ilgili oldugu vicut bolgeleri is gérmez olur.
inme yetiskenler ve pediatrik yas gruplari arasinda bazi farkliliklar gosterir. Yetiskinlerde

kolaylikla teshis edilebilir ve erken tedavi uygulanabilmektedir (Demir 2004).

Cocuklarda gorilen inmenin potansiyel risk yaratan kalitsal sebeplerden bazilari; faktor V
Leiden mutasyonu, PT 20210A degisimi, faktor VIII yuksekligibi faktorlerdir. Bu
faktorlerin yanisira TFPI (Doku Faktori Yolu Inhibitorii) ve Seritonin (5HT)2A Reseptor

genlerinde gorilen polimorfizmlerin de etkili oldugu dustinilmektedir.
1.1.4 Iistatistiksel Ogrenme

1.1.4.1. Giris

Insanlar baska Kisilerin yizlerini, seslerini, soyledikleri sozcikleri, el yazilarini ayirt
edebilirler. Ceplerindeki anahtari dokunarak bulabilirler yada bir meyvayi kokusundan
tahmin edebilirler. Ses ve yiz tanima, parmak izinden kimlik belirleme, optik karakter
¢coziimleme, DNA dizi kimligi belirleme vb isleri yapabilecek makinelerin olmasi insani
gunlik yasamda bircok alanda rahatlatmistir (Duda 2000). Bilgisayarlarin gelismesiyle
makinenin saglanan birtakim veriler ile bunlari belirleyebilmesi mumkin kilinmistir.
Bunun vyapilmasi icin bazi matematiksel ve istatistiksel yontemler kullaniimaktadir
(Mitchell 1998).

Istatistiksel 6grenme; istatistik, veri madenciligi ve yapay zeka gibi alanlarda onemli rol
oynamaktadir. Istatistiksel 6grenme kabaca “veriden 6grenme”dir. Eldeki olctilmus veriyi
(niceliksel yada kategorik) kullanir. Verideki bazi o6zellikleri (6znitelik) kullanarak

tahminde bulunmaya calisir (Hastie 2001).

1.1.4.2 Tipik Istatistiksel Ogrenme Analizinde islemler

Istatistiksel 6grenme ile problem ¢éziimiinde ve sonucun givenilir olmasi icin sirasiyla su

islemler yapilir:



a. Verinin toplanmasi: istatistiksel 6grenmenin en onemli ve zor kisimlarindan birisi
veri toplamadir. Egitilecek sistemin daha dogru ve guvenilir cevap verebilmesi igin
mimkin oldugunca ¢ok veri toplanmalidir. Toplanan veride, Karsilastirilacak
Ogelerin istatistiksel olarak birbirinden bagimsiz olmasi gerekmektedir.(Duda
2000).

b. Oznitelik (feature) secimi: Gozlenen bir olayda baslbasina ayirt edici olabilen ve
olcilebilen ozelliklere 6znitelik denir. Oznitelik secimi, istatistiksel Ggrenme
yontemlerinin en kritik asamasidir. Problemin karakteristigine baglidir. Oznitelik
secilirken dikkat edilmesi gereken hususlars unlardir: Kolay ayristirilabilir
olmahdir. Donusumler yapildiginda degismemeli ve guriltiye Kkarsi hassas
olmamalidir (Duda 2000). Oznitelik sayisinin ¢ok olmasi fayda saglar. Oznitelik
sayIsi gereksiz yere arttiritlmamalidir, bu durum “curse of dimensionality” olarak
tanimlanan ve verinin gereginden fazla ve siniflandirmayi zorlastiracak sekilde

betimlenmesine neden olabilir.

c. Modelin olusturulmasi: Problemin ve 6zniteliklerin yapisina gore uygun yoéntem
secilmelidir. Analiz sonucu niceliksel olacak ise regresyon, niteliksel olacak ise
siniflandirma tahmin edici yontemler olarak kullantlir (Hastie 2001).

d. Egitim: Secilen yonteme gore eldeki veri (train data) kullanilarak “sistem” egitilir.

e. Degerlendirme: Secilen yontem sonucunda ortaya c¢ikacak ayrilmis gruplar, bu
gruplardan oldugu bilinen degerlendirme verisi (test data) ile degerlendirilmeye
alinir. Sistem dogru egitilmis ise degerlendirme verisi ait oldugu gruba bagl

gorinecektir.

1.1.4.3 Principal Component Analysis (PCA)

“Curse of dimensionality” ile karsilasmamak icin kullanilan yontemlerden biri de veriyi
daha az sayida boyuta indirgemektir (Wasserman 2006). PCA (Karhunen-Loéve
transform), giidimsiiz olarak boyut indirgeme igin yaygin kullanilan parametrik olmayan
bir istatistiksel tekniktir (Marques de Sa 2001, Ding 2004). Temelde sadece dénemli eigen
vektorleri ¢ikarmak igin ortonormal transformasyon yapma fikrine dayanir, yani N boyutlu
veri sadece en 6nemli boyutlari iceren k boyuta indirgenmis olur (N>k) (Marques de Sa
2001).



1.1.4.4 Clustering (Kumelendirme) ve K-means Clustering

Kimelendirme basit olarak bir objeyi, elemanlari bir sekilde benzer olan gruplar seklinde
dizenleme iglemidir. Birden fazla kiimelendirme ydntemi vardir. Analiz sonucunda
olusacak kiime sayisi tam olarak belirtilmek istenirse k-means kiimelendirme yontemi

kullanthir.

K-means, gudimsuz 6grenme konularin da en yaygin kullanilan itereatif kiimelendirme
yontemlerinden biridir (Hastie 2001, Ding 2004). Bu yontemde k adet kiime merkezi
(cluster centroids) bulunur. K-means kiimelendirme algoritmasinin temel fikri, érneklerin
kiime igindeki merkeze uzakliklarinin toplamini minimize etmektir (Marques de Sa 2001).
“Squared Euclidean Distance” benzemezlik(dissimilarity) 6lcist olarak kullantlir (Hastie
2001). K-means kiimelendirme algoritmasi su sekildedir(Duda 2000, Hastie 2001, Marques
de Sa 2001):

1. Kime sayisi ¢ belirlenir. Baslangi¢ degeri icin k=1 olarak verinin ortalama degeri

bulunur.

2. Bulunan ortalama degerin gok kucuk farklarla sag ve sol tarafinda iki yeni merkez

secilir.
3. Tum veriler uzakligi en kiiguk olan merkeze gore baglanarak kiimelendirilir.

4. Kimelere baglanan verilerin yeniden ortalama degeri bulunur ve 2. Ve 3. basamak

tekrarlanir.

5. Bu islem daha 6nce belirlenen maksimum iterasyon sayisi kadar yada her seferinde
bulunan ortalama degerin bir éncekiyle ayni oldugu yada farkin ¢ok kiclk oldugu

asamaya kadar devam ettirilir.
6. 5. Basamak sonunda belirlenen kiimeler icin merkezler belirlenmis olur.

7. Istenilen kiime sayisi ikiden fazla ise 6. basamaktan sonra 2. basamaga gegcilip ayni

yontem ile kiime sayisi arttirilabilir.

Bu tez calismasinda; coklu gen hastaliklarinda, ilgili genlerin hastalik ile olan iliskisi
arastirtlirken, elle hesaplanamayan durumlarda istatistiksel 6grenme yontemleri

kullaniimasi amaclanmistir. Boylelikle hasta ve kontrol gruplarindan olusan veri egitim
9



verisi olarak kullanilacaktir. Bu calismanin hedefi, hasta ve kontrol gruplari arasindaki
ayrismay1 gerceklestirmek ve bu ayrimi gergeklestirmeyi saglayan bir bilgisayar yazilimi
ortaya cikarmak hedeflenmistir. Ayristirmayl “6grenmis” sistem ile hangi gruba ait
oldugunu bilmedigimiz bir veri ile sorgulandiginda bu verinin ait olabilecegi grubu

belirleyebilmesi amaclanmistir.

Bu baglamda tez calismasinda kullanilmak (izere temin edilen veri Oznitelikleri
belirlenerek (V Leiden mutasyonu, PT 20210A degisimi, faktor VIII, TFPI, (5HT)2A
polimorfizmleri) k-means algoritmasi kullanilarak kiimelendirme analizi yapilacaktir. Bu
analiz sonucunda egitilen sistem sinama verileri ile sinanacaktir. Boylelikle egitilmis
sistemin dogru calisip calismadigi gosterilecektir. K-means algoritmasi kullaniimadan dnce
PCA kullanilarak k-means uygulamasi sonucunda nasil bir sonuc alinabilecegi 6ngdrusu

yapilacaktir.

10



2. MATERYAL VE YONTEM

2.1. Materyal

Bu tez calismasinda Ankara Universitesi, Tip Fakiltesi, Dahili Tip Bilimleri Bolumii,
Cocuk Sagligi ve Hastaliklari Anabilim Dali, Pediatrik Molekuler Genetik Bolimua’nden
gelen pediatrik inme hastaligi ile ilgili yapilan calismalar sonucu elde edilen veri

kullaniimistir.

Bitin inme hastalari, Klinik olarak teshis edilmistir ve beyindeki infarkt beynin kranyal
goruntulenmesi ile belirlenmistir. Calismaya dahil edilen tim bireyler/aileler

bilgilendirilmis ve tim bireylerden/ailelerden imzali aydinlatiimis onam formu alinmistir.

Bu wveri; hasta adi ve hastadaki FVL1691, PT20210, FXIII, TFPI, 5-HT2A
polimorfizmlerini iceren excel dosyasi olarak temin edilmistir. Bu veri hasta ve kontrol
gruplarindan olusmaktadir. Hasta grubu verisi Cizelge Ek-1.1’de, kontrol grubu verisi

Cizelge Ek-2.1.”de verilmistir.

Temin edilen bu veri, hasta adi, gen polimorfizmleri, verinin ait oldugu grup bilgilerini
icerecek s ekilde MYSQL veritabanina aktarilmistir. (Bilgi icermeyen alanlar XX olarak
isaretlendi). Boylelikle SQL altyapisi ile veri Uzerinde her tirlt siralama ya da cesitli
kombinasyonlarda veriyi kullanabilme olanagi saglanmistir.

Kullanilan veride bazi hasta yada kontrol bilgilerinde tum 5 gen polimorfizm bilgileri
bulunmamaktadir. Bundan dolayi temin edilen veride tiim 5 gen polimorfizmini igermeyen
veriler temizlenerek elde edilen veri kullaniimistir. Kullanilan verinin hasta ve kontrol

grubuna ait sayisal bilgileri Cizelge 2.1’te verilmistir.

Temin edilen veri sayisi Kullanilabilir veri sayisi
Hasta Grubu 121 105
Kontrol Grubu 119 58

Cizelge 2.1. Kullanilan verinin hasta ve kontrol grubuna ait sayisal bilgileri.
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2.2. Yontem

2.2.1. Egitim Verisinin Matematiksel Olarak Kullanilabilir Hale Getirilmesi

5 ayri gen polimorfizminden olusan verinin, cesitli istatistiksel yontemlerle analiz
edilebilmesi i¢in verinin matematiksel olarak ifade edilebilir birgs ekle getirilmesi
gerekmektedir. Bu ¢alismada gen polimorfizmlerinin her biri bir boyut olarak distnulerek
5 boyutlu uzayda dagilmis bir veri yigini haline getirilmistir. Dolayisiyla her bir hasta yada
kontrol grubu verisi uzayda bir nokta (yada vektdr) olacak s ekilde ayarlanmistir. Bu
calisma sonrasinda hasta ve kontrol gruplarindan olusan 35 farkl vektor elde edilmistir. Bu

degerlerin listesi Cizelge 2.2’te, histogram gosterimi ise Sekil 2.1’de verilmistir.

Kontrol Hasta Toplam
AA-GG-GG-TC-TT 0 1 1
GA-GA-GT-CC-CC 0 1 1
GA-GG-GG-CC-TC 1 1 2
GA-GG-GG-TC-CC 0 5 5
GA-GG-GG-TC-TC 1 9 10
GA-GG-GG-TC-TT 1 0 1
GA-GG-GG-TT-CC 0 2 2
GA-GG-GT-TC-CC 1 0 1
GA-GG-GT-TC-TC 1 0 1
GA-GG-GT-TC-TT 0 1 1
GG-GA-GG-CC-TC 0 1 1
GG-GA-GG-CC-TT 0 1 1
GG-GA-GG-TC-CC 1 1 2
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GG-GA-GG-TC-TC

GG-GA-GG-TC-TT

GG-GA-GG-TT-TC

GG-GA-GT-TC-TC

GG-GA-GT-TT-TC

GG-GG-GG-CC-CC

GG-GG-GG-CC-TC

GG-GG-GG-CC-TT

GG-GG-GG-TC-CC

12

GG-GG-GG-TC-TC

18

38

GG-GG-GG-TC-TT

11

19

GG-GG-GG-TT-CC

GG-GG-GG-TT-TC

GG-GG-GG-TT-TT

GG-GG-GT-CC-TC

GG-GG-GT-CC-TT

GG-GG-GT-TC-CC

GG-GG-GT-TC-TC

GG-GG-GT-TC-TT

GG-GG-GT-TT-CC

GG-GG-GT-TT-TC
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GG-GG-GT-TT-TT 0 1 1

Cizelge 2.2. Vektorler.

Histogram of Mixed Data
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Sekil 2.1. Pediatrik inme verisinin histogrami

Elde edilen bu vektorler, kontrol, hasta, toplam ve fark degerleri veritabaninda bir tablo
olusturularak sorgulanabilir sekilde veritabanina aktarildi. Yeni bir forma sokula sokulan
veritabanindan, kontrol ve hasta grubu verisinin toplamlari en blylkten kicige dogru

olacak sekilde sorgulanarak yeni bir diizen elde edildi.

Istatistiksel 6grenme yontemleriyle analiz edilmek istenen bir veri, istatistiksel olarak
farkli kaynaklardan geldiginin gosterilmesi gerekmektedir. Bunun igin bazi hipotez

testlerinden gecirilmesi gerekmektedir.

Bu noktada AA-GG-GG-TC-TT vb. seklinde temsil edilen verinin nimerik olarak ifade
edilmesi gerekmektedir. Bu degerlerin niimerik olarak ifade edilmesinde verinin normal
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dagildigi varsayimiyla ve kontrol ile hasta gruplarini birbirinden ayirabilmek amaciyla su

yontem uygulanmistir;

a) Vektorler kontrol sikligi dncelikli olmak Uzere toplamda gorilme sikligina goére

siralanmistir.
b) En sik gortinen vektore 0 (sifir) degeri atanmistir.

c) Toplamlarina gore sik gérinme sirasina gore siralanan vektorlerde, aralarindaki
farka bakilarak; fark O yada pozitif bir sayi ise bir énce atanan pozitif deger bir

artirlldi, fark negatif bir say! ise bir 6nce atanan negatif deger bir azaltild1.

Vektorin herbir boyutu icin de numerik atama gerceklestirilmistir. Atamada kullanilan

nimerik degerler Cizelge 2.3’te verilmistir.

OlasI SNP Numerik Deger
GG 50
GC-CG 40
GA-AG 60
GT-TG 20
CcC 30
CA-AC 10
CT-TC 70
AA 80
AT-TA 90
TT 100

Cizelge 2.3 Vektor boyutlari igin atanan nimerik degerler
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Atama sonrasi elde edilen yeni veri duizeni Cizelge 2.4’te verilmistir.

Vektor — Nimerik Degeri Kontrol Hasta Toplam Numerik Deger
GG-GG-GG-TC-TC-5050507070 18 20 38 0
GG-GG-GG-TC-TT - 50 5050 70 100 11 8 19 1
GG-GG-GT-TC-TC-5050207070 6 6 12 2
GG-GG-GG-TC-CC-5050507030 4 8 12 -1
GA-GG-GG-TC-TC-6050507070 1 9 10 -2
GG-GG-GG-CC-CC-5050503030 3 3 6 3
GG-GG-GG-TT-TC - 5050 50 100 70 2 3 5 -3
GA-GG-GG-TC-CC-6050507030 0 5 5 -4
GG-GG-GT-TT-TC -50502010070 3 1 4 4
GG-GG-GG-CC-TC-5050503070 1 3 4 -5
GG-GG-GT-TC-CC-5050207030 1 3 4 -6
GG-GG-GG-CC-TT - 5050 50 30 100 0 4 4 -7
GG-GG-GG-TT-CC - 5050 50 100 30 0 4 4 -8
GG-GA-GG-TC-TC-5060507070 0 4 4 -9
GG-GG-GT-CC-TT -5050 20 30 100 1 2 3 -10
GG-GG-GG-TT-TT - 50 50 50 100

100 0 3 3 -11
GG-GG-GT-TC-TT -505020 70100 0 3 3 -12
GG-GA-GG-TC-TT - 506050 70 100 1 1 2 5
GA-GG-GG-CC-TC-6050503070 1 1 2 6
GG-GA-GG-TC-CC-5060507030 1 1 2 7
GG-GG-GT-TT-CC -50502010030 1 1 2 8
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GA-GG-GG-TT-CC - 60 50 50 100 30 0 2

GA-GG-GG-TC-TT - 6050 50 70 100 1 0
GA-GG-GT-TC-CC-6050207030 1 0
GA-GG-GT-TC-TC-6050207070 1 0
GG-GG-GT-CC-TC-5050203070 0 1
AA-GG-GG-TC-TT - 805050 70 100 0 1
GG-GA-GT-TT-TC -5060 2010070 0 1
GG-GA-GT-TC-TC-5060207070 0O 1
GG-GA-GG-TT-TC - 50 60 50 100 70 0 1
GG-GA-GG-CC-TT - 50 60 50 30 100 0 1
GG-GA-GG-CC-TC-5060503070 0O 1
GA-GG-GT-TC-TT - 6050 20 70 100 0O 1
GA-GA-GT-CC-CC-6060203030 0 1

GG-GG-GT-TT-TT - 50 50 20 100

100

Atama sonrasi olusan yeni verinin kontrol, hasta ve her iki grup birlikte olarak gézéniinde

bulundurularak olusan verinin istatistiksel parametreleri Cizelge 2.5 verildigi Uzere

2 -13
1 9

1 10
1 11
1 -14
1 -15
1 -16
1 -17
1 -18
1 -19
1 -20
1 -21
1 -22
1 -23

Cizelge 2.4. Atama sonrasi olusan yeni veri dizeni.

hesaplanmistir.

Ortalama Deger Varyans Standart Sapma N
Hasta -4.047619047619 | 43.045787545788 | 6.5609288630336 105
Kontrol 1.1551724137931 | 12.203569267998 | 3.4933607411771 58
Heriki grup | -2.196319018405 | 38.171097477846 | 6.1782762545751 163

Cizelge 2.5 Pediatrik inme verisine ait istatistiksel parametreler

17




Bu verinin histogramlari Sekil 2.2, Sekil 2.3 ve Sekil 2.4’te verilmistir.

Histogram of patient
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Sekil 2.2. Hasta grubuna ait verinin histogrami
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Histogram of control
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Sekil 2.3. Kontrol grubuna ait verinin histogrami

Histogram of total
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Sekil 2.4. Hasta ve kotrol gruuna ait verinin histogrami.
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Kontrol ve Hasta gruplarinin verilerinin ayrismalarini gostermek igin olusturulmus Ustste

bindirilmis histogramlar Sekil2.5’te verilmistir.

Histogram of mixed
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Sekil 2.5. Hasta ve kontrol grubu histogramlarinin birlikte gésterimi

2.2.2 Verinin Istatistiksel Olarak Kullanilabilirliginin Testi

Numerik olarak da ifade edilen hasta ve kontrol grubu verilerinin herhangi bir istatistiksel
model icinde kullanilmadan 6nce her iki grup verilerinin istatistiksel olarak birbirinden
bagimsiz oldugunun, diger bir deyisle farkli kaynaklardan geldiginin gosterilmesi

zorunludur.
Her iki grup verilerinin birbirinden bagimsiz oldugunun gosterilmesi igin
Ho: - po

Hal pag po

Hipotez testleri ile t-test testinden gecirilmelidir. NUmerik olarak ifade edilen data t-test

icin kullanilabilir hale getirildi. Bunun igin gorunme sikligina gore veri yeniden
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olusturuldu. Olusturulan yeni veri Matlab kullanilarak t-test ve Kolmogorov-Smirnov

testleri uygulanmistir.(EK 3.1)

2.2.2.1 Pediatrik inme verisine ait t-test sonuclari

h:1 (alpha:0.01, tstat: 6.6056, df: 160.8444, significance: 0.0000000006) ¢cikmistir. Alpha
0.01 de yani %99 guven arahiginda bu null hipotezinin reddedilmesi demektir. Dagilimlarin

ortalama degerleri birbirinden farklidir.

2.2.2.1 Pediatrik inme verisine ait Kolmogorov-Smirnov test sonucu :

h:1 (KSSTAT: 0.4000) cikmigtir. Dagihmlarin ayni oldugu hipotezi reddedilmistir.
Kolmogorov-Smirnov test sonucu elde edilen fark asagidaki Sekil 2.6’daki grafikte

verilmistir.

Empirical CDF
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Sekil 2.6 Kolmogorov-Smirnov test sonucu iki dagilim arasindaki farkin grafiksel gosterimi
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2.2.3 Verinin PCA ile analizi

Boyutlari nlmerik olarak ifade edilerek yeniden olusturulan veri Matlab’da PCA
uygulanarak kontrol grubu ile hasta grubunun birbirinden ayrisip ayrismadigi
gosterilmistir. (EK 3.2)

Varyanslarin kiimulatif toplamlari tek bir principal component ile %52.0046, iki principal
component ile %84.5991, (¢ principal component ile% 97.8439, dort principal component
116%99.3451, bes principal component %2100.0000 olarak hesaplanmistir. Buradan
hareketle verilen ilk iki boyuta bakarak veri hakkinda bir tahminde bulunulmasi iki
principal component ile %84.59 givenilirlikle mimkanddr.

2.2.4 K-means Clustering

Yeniden olusturulan veri sirasiyla su islemlerden gecirilmistir.
1. Hasta ve kontrol gruplarindan rasgele 10’ar veri test verisi olarak secilmistir.
2. 1. basamaktaki islem 10 kez tekrar edilmistir..

3. Sistem, Matlab kullanilarak, her bir egitim verisi kullanilarak k-means clustering

algoritmasiyla egitilmistir. (EK 3.2)

4. Herbir egitim verisi, Matlab kullanilarak, kendisinden rasgele ayrilmis olan test

verisi ile sinanmistir. (EK 3.2)
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3. ARASTIRMA BULGULARI

Ust Gste bindirilmis histogramlarlarda (Sekil 2.5) her iki grubunda yogunlagmasi birbirine
yakin noktalarda olmaktadir. Bazi noktalarda st tGste binme gerceklesse de bu noktalarda
genelde tek bir vaka gorulmektedir.

Kullanilan verinin istatistiksel olarak kullanilabilirliginin testi sonucunda, t-test’e gore
hasta ve kontrol dagilimlarinin ortalama degerlerinin birbirinden farkli oldugu
gorulmustir. Dolayisiyla hasta ve kontrol gruplarinin birbirinden farkli iki kaynaktan

geldigi gorulmustdr.

Kolmogorov-Smirnov testi sonucunda her iki dagilimin ayni oldugu hipotezi reddilmis ve
dagihmlarin farkh oldugu sonucunu ortaya koymustur. Ancak pediatrik inme verisinde
gortlen polimorfizmler bir ¢ok deger icin hasta ve kontrol grubunda tipatip ayni gelmistir.

Varyanslarin kiimdulatif toplamlari tek bir principal component ile %52.0046, iki principal
component ile %84.5991, (¢ principal component ile% 97.8439, dort principal component
i169%699.3451, bes principal component %100.0000 olarak hesaplanmistir. Buradan
hareketle verilen ilk iki boyuta bakarak veri hakkinda bir tahminde bulunulmasi iki
principal component ile %84.59 guvenilirlikle mumkunduar. Bu iki boyut kulanilarak hasta
ve kontrol verilerinin iki boyutlu gosterimi Sekil 3.1°deki grafikteki gibidir. Sekil 3.1’deki
grafikte de goraldigl gibi “o” ile gdsterilen kontrol verisi “x” gosterilen hasta verisiyle
Ortlsmektedir. BOlim 2.2.4 de bahsedilen rasgele olusturulan 10 adet egitim datasiyla da

yaptlan tim PCA uygulamalarinin sonuglari benzer sonuclar vermistir.
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Sekil 3.1Verinin PCA analizi sonucu 2 boyutlu gésterimi

Bolim 2.2.4 de agiklanan ve rasgele olusturulan 10 adet egitim datasiyla K-means
clustering algoritmasi kullanilarak sistemler egitilmistir. Egitilen sistemler, daha 6nce
rasgele secilen, kendilerine ait test verisiyle sinanmistir. Bu sinamanin sonuglari Cizelge

3.1 de gorilmektedir.

Cizelge 3.1 de Veri kiimesi rasgele olusturulan egitim verilerinden olusturulan kiimeleri
gostermektedir. Kontrol test ve hasta test sttunlari test verisi olarak rasgele secilen verinin
egitilmis kiimede dogru yeralma oranlarini vermektedir. Centroid Hasta ve Centroid
Kontrol sutiinlarinda ise egitim sonrasi olusan kontrol ve hasta grubuna ait kiimelerin

merkezlerini gostermektedir.
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Egitim Klmesi Kontrol Test Hasta Test Centroid Hasta |Centroid Kontrol
{51.3084, {52.5000,
50.9346, 50.5556,
#1 1/10 2/10 42.9907, 44.1667,
68.9720, 68.8889,
79.2523} 30.0000}
{51.3889, {52.5714,
51.0185, 50.8571,
#2 2/10 8/10 43.3333, 44.0000,
68.5185, 68.8571,
79.4444% 30.0000}
{51.3084, {52.5000,
51.0280, 50.8333,
#3 0/10 7/10 43.2710, 43.3333,
67.7570, 71.1111,
79.8131} 30.0000}
{51.6216, {52.5000,
50.8108, 50.6250,
#4 4/10 7/10 42.9730, 43.4375,
68.7387, 70.3125,
79.7297} 30.0000}
{51.4815, {52.2857,
50.8333, 50.8571,
#5 2/10 8/10 43.3333, 44.0000,
70.1852, 70.0000,
80.0000} 30.0000}
{51.7647, {51.7073,
#6 5/10 910 50.7843, 50.7317,
42.9412, 43.4146,
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72.9412, 57.3171,
55.8824} 94.1463}
{51.4545, {52.4242,
51.0000, 50.9091,
#1 3/10 7/10 43.4545, 44,5455,
68.7273, 68.1818,
79.0000} 30.0000}
{51.3889, {52.5714,
50.9259, 50.8571,
#8 1/10 7/10 43.0556, 43.1429,
69.5370, 68.0000,
79.4444} 30.0000}
{51.7476, {51.7500,
50.6796, 51.0000,
#9 3/10 6/10 43.0097, 43.2500,
73.5922, 56.5000,
56.4078} 94.7500}
{51.5741, {52.2857,
50.8333, 50.5714,
#10 3/10 9/10 43.6111, 44,8571,
68.0556, 68.0000,
79.7222} 30.0000}
Ortalama 2.4/10 7/10

Cizelge 3.1 K-means clustering sonrasi analiz sonuglari

Cizelge 3.1 incelendiginde ortaya s 6yle bir sonu¢ ¢ikmaktadir: Eldeki veri kullanilarak
egitilen sistem sinandiginda verdigi cevaplar beklenileni karsilamamistir. Kiimelendirme
islemi sonucunda egitilmis sistemler kontrol test verilerini %24, hasta test verilerini %70

bir ortalamayla dogru cevap vermektedir. Kontrol test verilerinin %24°1lk bir ortalamayla
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dogru cevap vermesi PCA uygulamasi sonucu elde edilen grafikte (Sekil 3.1) goriinen igice
gecmis gorintlyl dogrulamaktadir.

Cizelge 3.1 de ayrica, hasta ve kontrol kimelenme merkezleri incelendiginde, tamamiyla

rasgele secilen egitim ve test verilerinin %80 oraninda benzer merkezler de yogunlastigi
gorulmektedir.
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4. SONUC, TARTISMA ve ONERILER

Ankara Universitesi, Tip Fakiltesi, Dahili Tip Bilimleri Bolumii, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Pediatrik Molekiler Genetik Bolumi’nden saglanan pediatrik
inme hastaliga ait verinin istatistiksel olarak anlamhihginin testi sonucunda, hasta ve
kontrol gruplarinin birbirinden farkli iki kaynaktan geldigi gdsterilmistir. Dolayisiyla bu

verinin istatistiksel 6grenme yontemleriyle analizi mimkindur.

Istatistiksel 6grenme yontemleriyle yapilan analizlerde gortilmustir ki, kullanilan hasta ve
kontrol gruplari veriler, her ne kadar ayri kaynaklardan gelseler bile, icice gecmis bir
yapidadirlar. Hasta ve kontrol grubuna ait ayristiriimak istenen verinin gercek yasamdaki
durumu modelleyebiliyor olmasi gerekmektedir. Bir verinin, hastalik s6z konusu
oldugunda, saghkli bir yigin icinde hasta olan durumlari gosterebilmesi icin kontrol
sayisinin hasta sayisindan daha fazla olmasi beklenmektedir. Eldeki veride 105 hasta
verisine Kkarsilik 58 kontrol verisinin olmasi verinin sagliksiz sonuglar verecegine isaret

olarak gorulebilmektedir.

Bir istatistiksel analizin guvenilirligi, analizde kullanilan verinin ¢oklugu ile dogru
orantilidir. Eldeki veri ne kadar ¢ok ise istatistiksel analiz sonrasi elde edilen sonucun
gercek hayatta gerceklesen durumu modellemesi konusunda, daha guvenilir olacagi

sOylenebilir.

Verinin derlenmesi sirasinda ortaya ¢ikan tabloya bakildiginda sunlar gortlmektedir:

Hasta ve kontrol verisi ayni noktalarda yogunluk géstermektedir.
» Hasta ve kontrol verisine ait histogram ayni noktada en yiiksek degeri almaktadir.
» Hasta ve kontrol verisinin tipatip ayni oldugu polimorfizmler bulunmaktadir.

» Hasta ve kontrol verisinin birbirinden ayrildigi noktalar bulunmaktadir fakat bu

noktalarda genelde tek bir vaka gozlenmistir.

Buradan hareketle eldeki verinin toplanmasi asamasinda secilen gen polimorfizmlerinin
hasta ve kontrol grubunu ayristirmakta yeterli olmadigi gérilmektedir. Yogunlasmanin ve

en yuksek deger noktasinin ayni olmasi su durumlardan dolayi gerceklesmis olabilir:
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» Bu noktalarda, hasta olan bireylerde, hastaligi tetikleyen baska bir faktor (baska bir
gen yada cevresel faktorler) rol oynamis olabilir

» Bu noktalarda, kontrol grubundaki bireylerde, hastaligi baskilayan baska bir faktor

(baska bir gen yada cevresel faktérler) rol oynamis olabilir.
Bu noktalar acgik degildir ve arastirilmasi gerekir.

Tek bir vaka gbzlenen noktalarda, her ne kadar hasta ve kontrol grubu ayristyormus gibi
gorunse de, yeni bir vaka geldiginde, o noktalar da hasta ve kontrol grubunun birbiriyle

ayni olduklari noktalardan biri olma ihtimali vardir.

Coklu gen hastaliklarinin  kompleks yapida hastaliklar oldugunu bilinmektedir. Bu
calismada kullanilan verinin bu kompleks yapiyr iyi temsil edemedigi gortulmustur.
Analizde kullanilan polimorfizmlerden biri baskilayici etken olarak bu kompleks yapida
gorev aliyor olabilir. Bunun yaninda baska bir gen yada ¢evresel etken bu kompleks yapida
tetikleyici unsur olarak bulunuyor olabilir. Gerek S ekil 2.5°deki Ustiiste bindirilmis
histogram grafigi incelendiginde, gerek Sekil 3.1’deki PCA uygulamasi sonucu verinin 2
boyutlu gosterimi incelendiginde bu durum daha net birs ekilde gorilmektedir. Bu
kompleks yapinin aydinlatilabilmesi icin analize baska bir gen yada genlerdeki

polimorfizmler yada cevresel faktorler de dahil edilmelidir.

Bu tip calismalarda, calismanin saghkligini ve glvenilirligini saglamak igin toplanan
verinin mimkin oldugunca ¢ok olmasi saglanmali ve kontrol grubu verisinin hasta grubu
verisinden daha ¢ok olmasi gozden kagirilmamahdir. Bu saglandiginda, hasta ve kontrol
grubunun birbirinden bagimsiz kaynaklardan geldigi kesinlestirildigi taktirde gudimli

ogrenme yontemiyla analizine gegilebilektir.

Bu konuda calisma yapan arastirmacilar, istatistiksel 6grenme agsindan énemli olan train
verisini mimkun oldugunca ¢ok toplamalari gerekmektedir. Veri toplandiktan sonra
Ozniteliklerin 6zenle secilip, bunlarin kullanthp kullanilamayacagi PCA gibi uygulamalarla

onceden 6ngorulmeye calistimalidir.
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EKLER

Ek-1. Hasta Verisi

Hasta Adi FVL 1691 PT20210 FXII TFPI 5-HT2A
AF GG GG GG CcC XX
ABT GG GG GG TT CcC
AD GG GG GG CcC TC
AS GG GG XX CcC TC
AK GG GG GT TC TT
AT GG GG GT XX TC
AA GG GG GG TC CcC
AB GG GG GT TC TC
AP GG GG GG TC TC
AU GA GG GG TC TC
A GG GG XX XX TT
BC GG GG GG TT CcC
BL GG GG XX XX TC
BA GA GG GG TT CcC
B GA GG GG TC TC
BK GG GA GG TC TC
BA GG GG GG TC TC
B GG GG GG TT TC
BZS GG GG GG TC TC
B GG GG GG TC TT
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BK GA GG GG TC CcC
Bl GG GG GT TC TC
BB GG GG GG TC TC
CE GG GG GG TC TC
C GG GG GG TC TC
CA GG GG GT TT TC
D GG GA GT TT TC
DA GG GG GG TC TT
DT GG GG GT TC TC
DO GG GG GG CcC CcC
EB GA GA GT CcC CcC
E GG GG GG TC TC
E GG GA GG CcC TC
ED GG GG GG TC TT
ENK GG GG GG TC cC
ES GG GG GT TT TT
ED GG GG GG CcC TT
ET GG GG GG TC TC
EY GG GG GG XX XX
FT GG GG GG TT XX
FA GG GG GG TC CcC
F GG GG GG TC TC
FB GG GA GG TC TC
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FBG GG GG GG TC TC
FD GG GG GG TC TC
FG GG GG GG TC TC
GY GG GG GG CcC TT
HK GG GG GG TT CcC
H GA GG GG TC TC
HZ GG GG GG TC TC
HK GA GG GG TC XX
HB AA GG GG TC TT
H GG GA GG TC TT
HD GG GG GT CcC TC
HE GG GG GG TC TC
HA GG GG GG TC TC
HS GG GG GG TC TC
HK GG GG GG TC cC
A GG GG GT CcC TT
IS GG GG GG TC TT
M GG GG GG TC TT
I GG GG GG CcC TC
KK GA GG GG TC TC
KK GA GG XX XX TC
KA GG GG GG TC TT
KD GG GA GG TC TC
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KA GG GA GG TT TC
KK GG GG GT TC TC
LS GA GG GG TC CcC
L GA GG GG TC TC
MAB GG GG GT TC CcC
MD GG GG GG CcC TT
MY GG GG GG CcC CC
MB GG GG GT TC XX
MK GA GG GG TC CcC
MS GG GG GT TC TT
MD GG GG GG TC CcC
MC GA GG GG TC TC
NT GG GG GG XX XX
NB GG GG GG TC TC
NG GG GG GG cC XX
NB GA GG GG TC TC
NP GG GG GG TC TT
NG GA GG GT TC TT
NA GG GG GG TC CcC
OoC GA GG GG TC CcC
OG GG GG GT TC CcC
OB GG GA GT TC TC
oD GG GG GT TT CcC
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(ON) GG GA GG TC TC
oY GG GG GG TT TT
O GA GG GG CcC TC
RG GG GG GG CcC TC
RD GG GG GG CcC CcC
RK GA GG GG TC TC
S GG GG GG TT cC
STY GA GG GG TC CcC
SK GA GG GG TT CcC
SS GG GG GT TC TT
SS GG GG GG TC TC
SC GG GG GT TC TC
SK GG GG XX XX TC
S GG GG GG TC TT
S GG GG GT cC TT
SK GG GG GG CcC TT
SS GG GG GG TT TT
SA GG GA GG TC CcC
TG GG GG GG TC TC
TA GG GA GG cC TT
T GG GG GG TT TC
uy GG GG GG TT TC
uBO GG GG GT TC TC
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U GG GG GG TT TT
UK GG GG GG TC TC
us GG GG GG TC XX
VS GG GG GG TC CcC
Y GG GG GT TC CcC
YD GA GG GT TC XX
YA GG GG XX XX TC
Y GG GG GG TC CcC
YR GA GG GG TC TC
Ek-2. Kontrol Verisi

Hasta Adi FVL 1691 PT20210 FXI111 TFPI 5-HT2A
AH GG GG GT TT CcC
AK GG GG GG TC CcC
AK GG GG GT TC XX
AU GG GG GG TC TT
A GG GG GT CcC TT
A GG GG GG TC TC
A GG GG XX TC XX
AU GA GG GT TC TC
A GG GG GT TT TC
AA GG GG XX XX CcC
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AB GA GG GG CcC TC
AK GG GG GG CcC XX
AT GG GG GG TC TT
AD GG GG GG TC XX
A GG GG GT TC XX
BY GG GG GG TC XX
BA GG GG GG TC CC
BD GG GG GT TC TC
BK GG GG GG TC TT
CK GG GG GG TC TC
CK GG GA GG TC CcC
C GG GG GG TC TT
CE GG GG GG TC XX
CuU GG GG GG XX TC
DT GA GG GG TC TC
DA GG GG GG TC TT
DS GG GG GT CcC XX
DB GG GG GG TT TC
D GG GG GG TC TT
DG GG GG GG TC TC
DK GG GG GG TC TT
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DA GA GG GG TC XX
DH GG GG GT TC XX
D GG GG GG TC XX
EA GG GG GT TC XX
EU GG GG XX TC XX
E GG GG XX TC XX
EB GG GG GG TC CC
E GG GG GT TC CcC
EK GG GG GG TC TT
EY GG GG GG TT TC
FP GA GG GG TC XX
FA GG GG GG TC TC
FV GG GG GG TC XX
FA GG GG GT TT TC
FE GG GG GG XX XX
F GG GG GG TC XX
GD GG GG GT TT TC
GT GA GG XX XX CcC
GB GG GG GG TC TC
GD GG GG GG CC CC
G GG GG GG CC CC
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HG GG GG GG TC XX
HA GG GG GT TC TC
H GA GG XX XX TC
HT GG GG GG TC TC
HB GG GG GG XX TT
HG GG GG XX TC XX
HA GG GG GG TC XX
HE GA GG GG XX TC
I GG GG XX XX TC
iP GG GG GG TC TC
KU GA GG GG TC XX
MS GG GA TT XX TT
MH GG GG GG XX TC
M GG GG GT XX CC
MB GG GA XX TC XX
MT GG GG GG TC XX
MM GG GG GG TC XX
NK GG GG GG TC cC
NA GG GG GG TC XX
N GG GG GG TC TT
NP GG GG GG TC TC
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OK GG GG XX TC XX
OuU GG GG GT TC XX
OB GG GG GG TC TT
PA GG GG GG TC XX
PH GG GG GG TC TC
P GG GG GT TC TC
PAY GG GG GG TC TC
RT GG GG GT TC XX
RA GG GG GG CC TC
RC GG GG GG TC XX
STK GG GG GT TC XX
SM GG GG GG TC XX
SM GG GG GT CC XX
SB GG GG GG TC XX
SB GG GG XX TC XX
SK GG GG GG TC TC
su GG GG GG XX TC
SE GG GG XX XX TT
SG GG GG GG TC TC
S GG GG GG TC TC
SS GA GG GG TC TT
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SE GG GG GT TC TC
SK GG GG GG TC TC
SA GG GG GG TC TC
SG AA GG GG TC XX
TK GG GG GG TC XX
TA GG GG XX XX TT
TG GG GG XX XX TC
T GG GG GG TC TT
TS GG GG GG CcC CC
TA GG GG GG TC TC
TD GG GG GG TC TC
U GA GG GT TC CcC
VE GG GG GT TC TC
VK GG GG TT XX TC
VA GG GG GG XX TC
VC GG GG GG TC XX
Y GG GG GT TC XX
Y GA GG GT XX XX
YE GA GA GG TC XX
Y GG GG XX TC XX
YS GG GG XX XX TC
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ZK GG GG XX TC XX
ZM GG GA GG TC TT
Z GG GG GT TC TC
Y GG GG GG TC TC
Ek-3. Matlab Kodlar1

Ek-3.1 T-test ve Kolmogorov-Smirnov Testleri

ttest _and _kol-sm .m

% Cear all variables and functions fromthe nmenory %
clc
cl ear

% Define control, patient and all data as arrays %

cbata=[0, 0, O, 0, O, O, 0, O, O, O, O, O, O, O, O, O, O, O, 1, 1, 1, 1,
1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, -1, -1, -1, -1, -2, 3, 3, 3, -3, -
3, 4, 4, 4, -5, -6, -10, 5, 6, 7, 8, 9, 10, 11];

pData=[0, 0, 0, 0, 0, O, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, 1,
1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, -1, -1, -1, -1, -1, -1, -1, -1, -2, -
2, -2, -2, -2, -2, -2, -2, -2, 3, 3, 3, -3, -3, -3, -4, -4, -4, -4, -4,
4, -5, -5, -5, -6, -6, -6, -7, -7, -7, -7, -8, -8, -8, -8, -9, -9, -9, -
9, -10, -10, -11, -11, -11, -12, -12, -12, 5, 6, 7, 8, -13, -13, -14, -
15, -16, -17, -18, -19, -20, -21, -22, -23];

all bata=[0, O, O, O, O, 0, O, O, O, O, O, O, O, O, O, O, O, O, 1, 1, 1,

i, 1, 1, 1, 1, 1, 1, 1, 2, 2, 2, 2, 2, 2, -1, -1, -1, -1, -2, 3, 3, 3, -
3, -3, 4, 4, 4, -5, -6, -10, 5, 6, 7, 8, 9, 10, 11, 0o, O, O, O, O, O, O,
o, 00 0000 00 O0,b 00 0,0 00w0w0O0 1, 12,121,121 1, 1, 2, 2, 2,

2, 2, 2, -1, -1, -1, -1, -1, -1, -1, -1, -2, -2, -2, -2, -2, -2, -2, -2,
-2, 3, 3, 3, -8, -3, -3, -4, -4, -4, -4, -4, 4, -5, -5, -5, -6, -6, -6, -
7, -7, -7, -7, -8, -8, -8, -8, -9, -9, -9, -9, -10, -10, -11, -11, -11, -
12, -12, -12, 5, 6, 7, 8, -13, -13, -14, -15, -16, -17, -18, -19, -20, -
21, -22, -23];

hi st val sC-[ 18, 11, 6, 4, 1, 3, 2, 0, 3, 1, 1, 0, 0, O, 1, O, O, 1, 1, 1,
1! 0! 1! 1! 1! 0! 0! 0! 0! 0! 0! 0! 0! 0! 0];
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hi st val sP=[20, 8, 6, 8, 9, 3, 3, 5 1, 3, 3, 4, 4, 4, 2, 3, 3, 1, 1, 1,
1, 2,0, 0 0, 1,1, 1,1, 1,1, 1, 1, 1, 1];

% al pha %
al pha=. 01;
tail =" both';

% Hasta ve kontrol gruplarini karsilastirmak i¢in ttest uyguluyoruz
%
[h,significance,ci,stats] = ttest2(cData, pData, al pha,tail,' unequal');

if((h ~=1))

di sp(' Meanl != Mean2')

el se

outputt=sprintf (' alpha: \t\t\t% 2f', al pha);
di sp(out putt)

outputt=sprintf(' T-test result: \th:%l The result h = 1 neans that
you can reject the null hypothesis. ', h);

di sp(out putt)

outputt=sprintf (' significance:\t% 10f"', significance);
di sp(out putt)

ci;
stats

%
%
% Kol nobgorov-Snirnov test to conpare the distribution of two
samples %
%
%
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%
%

tail = unequal ';

[ H, P, KSSTAT] = kstest2(histValsC, histVal sP,al pha,tail);

i f(H==1)
KSSTAT
di sp(' Kol nogor ov- Smi rnov test result:
distributions are the sane is rejected."')
el se
di sp(' Kol nogor ov- Smi rnov test result:
distributions are the same is not rejected')

end

cdf pl ot (hi st Val sC)

hol d on

cdf pl ot (hi st Val sP)

h = findobj(gca, ' type' , ' line");
set(h(1), linestyle ,":","color',"'r")

end % end of ELSE: 1

Ek-3.1 PCA ve K-means Clustering

pca_and_kmeans. m

clear al

clc
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trai nbat a_0=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100;
50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100;
50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_0=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
46



50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;

50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;

50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

trai nbat aP_0=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100;
50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100;
50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_0=[ 50, 50, 50, 70, 100; 60, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70];
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t est Dat aP_0=[ 50, 50, 50, 70, 30; 50, 60, 50, 70, 70; 50, 50, 20, 30, 100;
50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 60, 50, 50, 70, 70;
60, 50, 50, 30, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 30];

trai nbata_1=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 60, 20, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 100, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100;
50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;
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trai nbat aC_1=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

trai nDat aP_1=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;

50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 60, 20, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 100, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100;
50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;
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testDataC 1=

50, 50, 50, 100, 70;
50, 50, 50, 30, 70;

test Dat aP_1=

50, 50, 50, 30, 100;
50, 50, 50, 70, 100;

trai nDat a_2=

50, 50, 50, 70, 70;
50, 50, 50, 70, 30;
50, 60, 50, 70, 30;
50, 50, 50, 70, 100;
50, 50, 20, 70, 30;
50, 50, 50, 70, 70;
50, 50, 50, 70, 30;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 20, 70, 70;
50, 50, 50, 30, 30;

[ 50, 50, 20, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 100, 70; 50, 50, 50, 70, 30;
60, 50, 50, 70, 100; 50, 50, 50, 70, 70] ;

[ 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30];

[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 60, 50, 70, 100;

50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;

50, 50, 50, 70, 30;
50, 50, 50, 100, 30;
50, 50, 50, 70, 70;
60, 50, 50, 70, 30;
50, 50, 50, 70, 70;
50, 50, 20, 70, 70;
50, 50, 50, 70, 100;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 20, 30, 100;
50, 50, 50, 70, 100;
60, 50, 50, 70, 30;
60, 50, 50, 70, 30;
50, 50, 50, 70, 70;
60, 50, 50, 70, 30;
50, 60, 50, 70, 70;
50, 50, 50, 30, 30;

50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100;
60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30;
80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100;
50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
60, 50, 50, 70, 70; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30;
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50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30] ;

trai nbat aC_2=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 60, 50, 70, 100;
50, 50, 50, 70, 70] ;

trai nDat aP_2=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
60, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70;
60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100;
60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;

51



50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30] ;

t est Dat aC_2=[ 50, 50, 50, 70, 100; 60, 50, 20, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 20, 70, 70];

t est Dat aP_2=[ 50, 50, 50, 30, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70;
50, 50, 20, 70, 100; 50, 50, 50, 100, 70; 60, 50, 50, 70, 70] ;

trai nbat a_3=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70;
50, 50, 20, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 70, 70;
50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 60, 50, 50, 70, 70;
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50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 100;
60, 50, 50, 30, 70; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;

50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_3=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70;
50, 50, 20, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100;
50, 50, 50, 70, 70] ;

t rai nDat aP_3=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 70, 70;
50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 100;
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60, 50, 50, 30, 70; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;

50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_3=[ 50, 50, 50, 70, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70] ;

t est Dat aP_3=[ 60, 50, 50, 100, 30; 50, 50, 50, 70, 70; 50, 60, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 20, 70, 30; 50, 60, 50, 30, 100; 50, 50, 50, 70, 70] ;

trai nbDat a_4=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 60, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100;
50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
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50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30;
60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70;
50, 50, 50, 100, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_4=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

trai nDat aP_4=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 60, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100;
50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
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60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30;
60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70;
50, 50, 50, 100, 100; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70];

t est Dat aC_4=[ 50, 50, 20, 30, 100; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 30, 30];

t est Dat aP_4=[ 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 60, 50, 30, 70; 50, 60, 50, 70, 70; 50, 50, 50, 30, 100; 60, 50, 50, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 30];

trai nbat a_5=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70;
60, 50, 50, 30, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
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50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 20, 70, 100;
60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_5=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70;
60, 50, 50, 30, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100;
50, 50, 20, 70, 70] ;

trai nbat aP_5=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70;

57



50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70; 60, 50, 50, 70, 30;
60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100; 50, 50, 50, 30, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 20, 70, 100;
60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_5=[ 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70];

t est Dat aP_5=[ 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 60, 20, 100, 70; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 60, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30];

trai nbat a_6=[ 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 70, 70;
60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
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60, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;

50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;

50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;

50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;

50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70;
60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100;
50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_6=[ 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 70, 70;
60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

t rai nDat aP_6=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;

50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;

50, 50, 50, 100, 30; 60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;

50, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;

60, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;

50, 50, 20, 100, 70; 50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
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50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;

50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70;

50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;

50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 60, 50, 70, 70; 50, 60, 50, 100, 70; 50, 50, 20, 70, 70;
60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30; 50, 50, 50, 30, 100;
50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30;
60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 70;
50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 100; 50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_6=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70];

t est Dat aP_6=[ 50, 50, 20, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 30, 100;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 60, 50, 20, 70, 100; 60, 50, 50, 100, 30;
50, 50, 50, 100, 100; 50, 50, 20, 70, 70; 50, 50, 20, 70, 30];

trai nbat a_7=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
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50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
60, 50, 50, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 70, 70; 50, 60, 50, 100, 70;
50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_7=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 30; 50, 50, 50, 70, 100;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

trai nbat aP_7=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
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60, 50, 50, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 100;
50, 50, 20, 70, 70; 50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 70;
50, 60, 50, 30, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100;
50, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70;
50, 50, 50, 70, 70; 80, 50, 50, 70, 100; 50, 60, 50, 70, 100; 50, 50, 20, 30, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 20, 30, 100; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100; 50, 50, 50, 30, 70;
60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 70, 70; 50, 60, 50, 100, 70;
50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 50, 60, 50, 70, 70;
50, 50, 50, 100, 100; 60, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70;
50, 50, 50, 100, 30; 60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 100, 100; 50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100;
50, 50, 50, 100, 70; 50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 60, 50, 50, 70, 70] ;

test Dat aC_7=[ 50, 50, 20, 30, 100; 60, 50, 20, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 70; 60, 50, 50, 70, 100; 50, 50, 50, 70, 70];

t est Dat aP_7=[ 50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 60, 20, 100, 70; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 30, 70; 50, 50, 50, 30, 100; 50, 50, 50, 70, 30];

trai nbat a_8=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 50, 20, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
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50, 50, 20, 70, 70;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;

50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
50, 50, 50, 70, 70;
60, 50, 20, 70, 30;

50, 50, 50, 30, 70; 50, 50, 50, 70, 70;

60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
50, 50, 20, 70, 70; 50, 60, 50, 70, 100;

50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 60, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 60, 50, 100, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 60, 50, 50, 30, 70;
50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_8=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100;
50, 50, 20, 30, 100; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 100, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 50, 20, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 30; 50, 50, 50, 30, 30;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30;
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50, 50, 50, 70, 70; 60, 50, 20, 70, 30; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100;
50, 50, 50, 70, 70] ;

trai nbat aP_8=[ 50, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30; 60, 50, 50, 100, 30;
60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70; 50, 60, 20, 100, 70;
50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 100;
50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 20, 30, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 100; 50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 60, 50, 100, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 20, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 30;
50, 50, 20, 70, 30; 50, 60, 20, 70, 70; 50, 50, 20, 100, 30; 60, 50, 50, 30, 70;
50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 70, 30; 60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_8=[ 50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 60, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70];

t est Dat aP_8=[ 50, 50, 50, 30, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 70;
50, 50, 50, 30, 30; 60, 60, 20, 30, 30; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70;
50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 100, 100] ;

trai nbat a_9=[ 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
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50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30;
60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 100, 70;
50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
60, 50, 20, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70;
50, 50, 20, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70;
50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

trai nbat aC_9=[ 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 20, 30, 100;
50, 50, 50, 70, 70; 60, 50, 20, 70, 70; 50, 50, 20, 100, 70; 60, 50, 50, 30, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 100; 60, 50, 50, 70, 70; 50, 50, 50, 100, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 50, 50, 20, 70, 30;
50, 50, 50, 70, 100; 50, 50, 50, 100, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 30; 50, 50, 50, 30, 30; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
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50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 30, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 60, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 50, 50, 30, 30; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 20, 70, 70; 50, 60, 50, 70, 100; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70] ;

trai nbat aP_9=[ 50, 50, 50, 100, 30; 50, 50, 50, 30, 70; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70; 50, 50, 50, 100, 30;
60, 50, 50, 100, 30; 60, 50, 50, 70, 70; 50, 60, 50, 70, 70; 50, 50, 50, 100, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 100, 70;
50, 60, 20, 100, 70; 50, 50, 50, 70, 100; 50, 50, 20, 70, 70; 50, 50, 50, 30, 30;
60, 60, 20, 30, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 70; 50, 50, 50, 70, 100;
50, 50, 50, 70, 30; 50, 50, 20, 100, 100; 50, 50, 50, 30, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 30, 100; 50, 50, 50, 100, 30; 60, 50, 50, 70, 70; 80, 50, 50, 70, 100;
50, 60, 50, 70, 100; 50, 50, 20, 30, 70; 50, 50, 50, 70, 70; 50, 50, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 30; 50, 50, 50, 70, 100; 50, 50, 50, 70, 100;
50, 50, 50, 30, 70; 60, 50, 50, 70, 70; 50, 50, 50, 70, 100; 50, 60, 50, 100, 70;
50, 50, 20, 70, 70; 60, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 20, 70, 30;
50, 50, 50, 30, 100; 50, 50, 50, 30, 30; 60, 50, 50, 70, 30; 50, 50, 20, 70, 100;
50, 50, 50, 70, 30; 60, 50, 50, 70, 70; 50, 50, 50, 70, 70; 60, 50, 50, 70, 70;
60, 50, 20, 70, 100; 60, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 60, 20, 70, 70;
50, 50, 20, 100, 30; 50, 60, 50, 70, 70; 50, 50, 50, 100, 100; 60, 50, 50, 30, 70;
50, 50, 50, 30, 70; 50, 50, 50, 30, 30; 50, 50, 50, 100, 30; 60, 50, 50, 70, 30;
60, 50, 50, 100, 30; 50, 50, 20, 70, 100; 50, 50, 50, 70, 70; 50, 50, 20, 70, 70;
50, 50, 50, 70, 100; 50, 50, 20, 30, 100; 50, 50, 50, 30, 100; 50, 50, 50, 100, 100;
50, 60, 50, 70, 30; 50, 50, 50, 70, 70; 50, 60, 50, 30, 100; 50, 50, 50, 100, 70;
50, 50, 50, 100, 70; 50, 50, 20, 70, 70; 50, 50, 50, 100, 100; 50, 50, 50, 70, 70;
50, 50, 50, 70, 30; 50, 50, 20, 70, 30; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;

t est Dat aC_9=[ 50, 50, 20, 100, 30; 50, 50, 50, 70, 100; 50, 60, 50, 70, 30;
50, 50, 50, 70, 100; 50, 50, 20, 100, 70; 50, 50, 20, 100, 70; 50, 50, 50, 70, 70;
50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 60, 50, 20, 70, 30];

t est Dat aP_9=[ 50, 50, 20, 70, 70; 50, 50, 50, 70, 70; 50, 60, 50, 70, 70;
50, 50, 50, 70, 70; 50, 50, 50, 70, 70; 50, 50, 20, 30, 100; 50, 60, 50, 70, 70;
50, 50, 50, 70, 100; 50, 50, 50, 70, 30; 60, 50, 50, 70, 70] ;
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[ pc, zscores, pcvars] = princonp(trainData_0);
cunmsum( pcvars. /sun(pcvars) * 100)

res=pca(trainData_o0, 2);

res

figure

plot(res. W1:48,1),res. W1:48,2), ro")
hol d;

plot(res. W48:143,1),res. W48:143,2), " x')

%

% i gure

%l ot 3(res. W1:50,1),res. W1:50,2),res. W1:50,3),"'0")

%ol d;

%l ot 3(res. W51: 162, 1), res. W51:162,2),res. W51:162,3),"'x")
%

disp(' Cl: Centroid O Goup Patients")
di sp(' C2: Centroid O Goup Controls")

di Sp('------"-mmm oo )
disp(' ")

disp('------ Train Data 0------- )
disp(' ")

[C = kneansx(trainbData_O0, 2);

x1=C(1,:);
x2=C(2,:);



for i=1:1:10

tst_X=testbDataC O(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (EDL<EDR)

end

end

end

disp(" ")

for i=1:1:10

tst_X=testDataP O(i,:);

ED1 norm x1l - tst_X);

ED2 norm x2 - tst_X);
i f (ED1<ED2)

end

end
i f (ED1==ED2)
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[C = kneansx(trainData_1, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 1(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)



end

i f (ED1>ED2)
disp('------------ LA EEEE X
end
i f (ED1==ED2)
disp('------ Xe---- Foomooo X
end
end
disp(' ')

for i=1:1:10

tst_X=testbDataP_1(i,:);

ED1

norm x1l - tst_X);

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)

end

disp('------------ LEEEEEE X
end
i f (EDL==ED2)
disp('------ Xe---- Foooooo X
end
end
C
disp('------ End of Test------- )
disp(" ")
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[C = kneansx(trainbData_2, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 2(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xem--- Fommmmmmmmo )
end
i f (ED1>ED2)

disp('------------ Foomooo X )
end

end
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disp(" ")

for i=1:1:10

tst_X=testbDataP 2(i,:);

ED1

norm(xl - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xem--- Fommmmmmmmo )
end
i f (ED1>ED2)

disp('------------ Foomooo X )
end

end

disp('------ Train Data 3------- ")

disp(' ")

[C = kneansx(trainData_3, 2);
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x2=C(2,:)
disp('----- Cl----- R C2----- )
disp(' ")

for i=1:1:10

tst_X=testbDataC 3(i,:);

ED1

norm(xl - tst_X);

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)

end

disp('------------ LAEEEEE X
end
i f (ED1==ED2)
disp('------ Xe---- Foooooo X
end
end
disp(' ")

for i=1:1:10

tst_X=testDataP 3(i,:);

ED1

norm(xl - tst_X);

ED2 norm x2 - tst_X);
i f (ED1<ED2)



end
i f (ED1>ED2)

end

end

disp('------ Train Data 4------- ")

disp(" ")

[C = kneansx(trainData_4, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 4(i,:);

ED1 = norm(x1l - tst_X);
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end

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)

end

end

disp(' ")

for

end

i=1:1:10

tst_X=testDataP 4(i,:);

ED1

norm(xl - tst_X);

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)

end

disp('------------ +
end
i f (ED1==ED2)
disp('------ Xemmen +
end
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disp('------ Train Data 5------- ")

disp(' ")

[C = kneansx(trainData_5, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 5(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xem--- Fommmmmmmmo )
end
i f (ED1>ED2)

disp('------------ Foomooo X )
end



end

disp(" ")

for i=1:1:10

tst_X=testDataP 5(i,:);

ED1

norm(xl - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xe---- Sl )
end
i f (ED1>ED2)

disp('------------ tommees X )
end

end

disp('------ Train Data 6------- ")

disp(* ")
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[C = kneansx(trainData_6, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 6(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (EDL<EDR)

end

end

end

disp(" ")

for i=1:1:10

tst_X=testDataP 6(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);
i f (ED1<ED2)
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end

end

end

disp('------ Train Data 7------- ")

disp(* ")

[C = kneansx(trainData_7,2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testbDataC 7(i,:);
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end

ED1

nornm(x1l - tst_X);
ED2 = norm(x2 - tst_X);

i f (EDL<ED2)

end

end

disp(' ")

for

end

i=1:1:10

tst_X=testDataP_7(i,:);

ED1

norm x1l - tst_X);

ED2 norm x2 - tst_X);
i f (ED1<ED2)

end

disp('------------ +
end
i f (ED1==ED2)
disp('------ Xemmen +
end
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disp('------ Train Data 8------- ")

disp(' ")

[C = kneansx(trainData_8, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10

tst_X=testDataC 8(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xem--- Fommmmmmmmo )
end
i f (ED1>ED2)

disp('------------ Foomooo X )
end

i f (EDL==EDY)
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end

disp(" ")

for i=1:1:10

tst_X=testDataP 8(i,:);

ED1 = norm(x1l - tst_X);

ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xe---- Foommoe e )
end
i f (ED1>ED2)

disp('------------ tommees X )
end

end



disp(" ")

[C = kneansx(trainbData_9, 2);

x1=C(1,:);
x2=C(2,:);

for i=1:1:10
tst_X=testbDataC 9(i,:);
ED1 = norm(x1l - tst_X);
ED2 = norm(x2 - tst_X);

i f (EDL<EDR)

end

end

end

disp(' ")

for i=1:1:10

tst_X=testDataP 9(i,:);

ED1 = norm(x1l - tst_X);
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ED2 = norm(x2 - tst_X);

i f (ED1<ED2)

disp('------ Xe---- Sl )
end
i f (ED1>ED2)

disp('------------ R X )
end

end
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