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YEMIN METNIi

Yiiksek Lisans Tezi olarak sundugum “Pearson Tip-I ve Tip-VI Dagilislarinda
Mod ve Mod Frekansinin Birlikte Hareketinin incelenmesi Uzerine Bir Calisma” adli
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yapilarak yararlanilmis oldugunu belirtir ve bunu onurumla dogrularim.
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OZET

Yiiksek Lisans Tezi
Pearson Tip-1 ve Tip-VI Dagilislarinda Mod ve Mod Frekansinin Birlikte

Hareketinin incelenmesi Uzerine Bir Calisma

Hatem COBAN

Dokuz Eyliil Universitesi
Sosyal Bilimler Enstitiisii
Ekonometri Anabilim Dal

Ekonometri Programi

Merkezi bir egilim ol¢iisii olan mod, bir veri setinde en yiiksek frekansla

ortaya cikan degerdir. Rassal bir degiskenin olasilik yogunluk fonksiyonu f (x)
ile gosterilirse, f (x) fonksiyonunu maksimum yapan x = x_noktast mod

degeridir. Ilk olarak kullammindan giiniimiize kadar mod degerinin
tahminlenmesi icin cesitli cahismalar yapilmistir. Calismalarda genellikle bir
cekirdek yogunluk tahminleyici fonksiyonlar yardimiyla mod tahmini
gerceklestirilmis ve bu tahminleyicilerin cesitli 6zellikleri incelenmistir. Son
zamanlarda yapilan ¢aliymalarda ise sapanlara karsi daha az hassasiyet gosteren
dayanikh tahminleyiciler gelistirilmistir.

Bu calismada Pearson Tip-l ve Tip-VI dagihis1 gosteren veri setlerine
gozlem ekleme ve ¢ikarma sonucunda, mod ve mod frekansimin birlikte

hareketinin kurall bir egri veya dogru tanimlayip tammmlamadig arastirilmstir.

Anahtar Kelimeler: Mod, Mod Hareketi, Pearson Tip-I ve Tip-VI dagilisi, Mod

tahmini



ABSTRACT

Master’s Thesis
A Study on the Simultaneous Analysis of Mode and Mode Frequencies in
Pearson Type-1 and Type-VI Distributions
Hatem COBAN

Dokuz Eyliil University
Graduate School Of Sociel Sciences
Department of Econometrics

Econometrics Program

The mode, which is a measure of central tendency, is the value that occurs
with the highest frequency in a data set. If the probability density function of a

random variable is denoted by f (x), itis the mode value of the x = x_ pointwhich

maximizes the function. Various studies have been done to estimate the mode
value since its first use. In the studies, mode estimation is usually performed using
a kernel density estimator functions and various properties of these estimators
are examined. Recent studies have developed robust estimators that are less
sensitive to sling observations.

In this study, we investigated whether the co-movement of mode and mode
frequency defines a regular curve or a line in the result of adding and subtracting

observations to data sets showing Pearson Type-I and Type-VI distribution.

Keywords: Mode, Mode estimation, Pearson Type-1 and Type-VI Distributions.
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GIRIS

Insanlarin biiyiik bir ¢ogunlugu tarafindan istatistik, sayisal agiklamalar
anlamina gelmektedir. Bir sirkette calisan bayanlarin sayisi, sirketin aylik kar
ortalamasi, aylik issiz sayilar1 gibi hesaplar (istatistikler) sayisal aciklamalara 6rnek
olabilir. Bu sayilar 6zellikle 6zel bir veri setini (kiime) tanimlamaktadir. Tiim sayilarin
hesaplanmasindaki asil amag 6zel bir veri seti tanimlamanin 6tesine gegmektir. Yeteri
kadar kiiclik bir ver setine(6rnek) bakarak ¢ok daha biiyiik bir kiimenin(ana kiitle)
karakteri bilinmek istenebilir. Iste bu kisimda istatistik devreye girmektedir. istatistik;
siirlari belirli bir ana kiitleden belirli yontemlerle ana kiitleyi temsil yetenegine sahip
bir 6rnek secilerek ana kiitle hakkinda genellemeler, yorumlar ve cesitli tahminler
yapan kisacasi ana kiitleyi tanimayr saglayan bilimdir. Istatistik uygulamalari
tanimlayict ve c¢ikarimsal (yorumlayici) istatistikler olarak iki genis alana ayrilir.
Tanimlayici istatistik; cesitli sayisal ve grafiksel yontemler kullanarak veri seti
hakkinda 6zetler, sablonlar ve grafikler sunarken yorumlayici istatistik; tanimlayici
istatistigin 1s18inda O6rnek verilerini kullanarak ana kiitle hakkinda tahminler
genellemeler yapar. Istatistigin temel gdrevi yorumlamadir. Fakat yorum yapmak
hikdyenin sadece bir boliimiidiir. Iyi bir yorumlama yapmak igin iyi bir &rnek, iyi bir
tanimlayici istatistik gereklidir.

Bir veriye ait frekans dagiliminin akilcr bir sekilde ortaya koyabilmek i¢in
cesitli sayisal tanimlayici Ol¢ili gelistirilmistir. Bunlarin en 6nemli iki tanesi merkezi
egilim ve yayilim Olgiileridir. Merkezi egilim, verilerin nerede topladiklar: bilgisini
sunarken, merkezi yayilim ise, verilerin birbirinden ne kadar farklilastigini veya
merkezden ne kadar uzaklastigini 6lger. Eger frekans dagilisi ¢izilmek isteniyorsa akla
ilk gelen sorulardan biri, frekansin en biiyiikk oldugu nokta neresidir? Sorunun
cevabindaki yer 6zel bir isimle anilmakta olup, veri setinde en yiiksek frekansla ortaya
¢ikan degere mod degeri denir. Mod bir tanimlayict istatistiktir. Mod kavrami ilk
(Pearson, 1895) tarafindan kullanilmigtir. Pearson’dan bu yana birg¢ok bilim insani1 bir
olasilik dagilimmdan mod degerinin tahminlenmesi problemine dikkat ¢ekmislerdir.

Olasilik yogunlugu bir f(x) fonksiyonu ile temsil edildiginde f(x)’i maksimum

yapan nokta mod noktasidir. Bu fikir 1s1g¢inda modun dogrudan ve dolayli olarak

tahminleri sunulmustur.(Grenander,1965) mod degerinin dogrudan tahminlenmesi



i¢in bazi metotlar 6nermislerdir. (Hall, 1982) Grenander tahminleyicisinin asimptotik
Ozelliklerini incelemigtir. Dolayli yoldan mod degerinin tahminlenmesi bir yogunluk
tahminleme prosediirii gerektirmektedir. (Rosenblatt, 1956) tarafindan tanitilan
cekirdek(kernel) yogunluk tahminleyiciler smifi (Parzen, 1962) tarafindan
kullanilarak parametrik olmayan yogunluk tahmincileri elde edilip mod degeri
tahminlenmistir. Ayrica bu tahminleyiciler i¢in Parzen asimptotik normalligi,
tutarlilig1 incelemis ¢esitli teoremler sunmustur. (Nadaraya, 1965) ve (Van Ryzin,
1969) daha tutarli sonuglar elde etmeyi basarmislardir ve (Wegman,1970) yonteme
onemli katkilar1 olmus ¢esitli metotlar onermistir. (Chernoff, 1964) ve (Eddy,1980)
Parzen ¢aligsmalarini farkli yonleriyle gelistirmisler ve (Eddy, 1980 ) tahminleyici igin
yakinsaklik oranini gostermistir. Mod yogunluk fonksiyonunun sekli i¢in yerel bir
ozellik oldugundan (Romano, 1988) tarafindan regresyonda tepe degerlerini tahmin
etme ile ilgili konum uyarlayict diizeltme parametresi olarak kullanilmistir. (Vieu,
1996) bir yogunluk fonksiyonundaki mod degerinin parametrik olmaya dort adet
tahmincisini elde etmis, ¢alismalarini Monte-Carlo simiilasyonlariyla destekleyerek
benzer yakinsaklik sonuglari bulmustur. (Bickel, 2003) siirekli bir dagilisa sahip veri
setinden dayanikli(robust) mod tahmincilerini tanitmis etki ve hassaslik egrilerini ve
asimptotik ozelliklerini incelemistir. (Bickel ve Frithwirth, 2006) dayanikli mod
tahminleyicilerini ¢esitli uygulama ve simiilasyonlar araciligiyla diger dayanikl
tahminleyicilerle kiyaslamiglardir.

Yapilan bu ¢aligmada ise Pearson Tip-1 ve Tip-VI dagilisina sahip bir veri
setine ilave edilen veya ¢ikarilan bir gézlemin mod degeri ve bu degerin olasilik
yogunluk fonksiyonu altindaki goriintiisiiniin beraberce olusturdugu hareket

incelenmistir.



BIRINCi BOLUM
MOD VE MOD TAHMINi

1.1. TEMEL KAVRAMLAR

Bu boliimde ¢alismada kullanilacak olan bazi temel tanimlar, teoremler ve ilgili

sonuglardan bahsedilecektir.

1.1.1. Dogrusal Operator

X Ve Y aynmi bir K Cismi tizerinde iki dogrusal uzay ve A:x — Y bir operator
olsun. Eger p(A), x ’in bir alt uzay1 ve her x,ye D(A) V& a, B e K igin

A(ax + By) = aA(x) + BA(y)
ise A operatoriine dogrusal operator denir (Hacisalihoglu, 1985: 465).

1.1.2. Konveks Kiime

L bir dogrusal uzay A € L ve x,y € A keyfi olmak iizere
B={z€lz=ax+(1—-a)y , 0<a<1}CA
ise A kiimesine konveks kiime denir. Eger z € B ise z = ax + (1 — a)y esitligindeki
x ve y’nin katsayilari i¢in a + (1 — @) = 1 bagntis1 her zaman gegerlidir. Bundan
dolay1 konveks kiime tanimindaki , (1 — a) katsayilar1 yerine negatif olmayan ve
a+ B =1 sartim saglayan a,f reel sayilari alinabilir (Bayraktar, 1994: 72).
Geometrik olarak B kiimesine bakildigi zaman, bu kiimenin aslinda baglangi¢ noktasi
x (veya y) ve bitis noktasi y (veya x) olan bir dogru parcasini temsil ettigi
goriilmektedir. Bu durumda konveks kiime, bos olmayan bir kiimeden alinan herhangi

iki nokta ¢iftini birlestiren dogrunun yine bu kiime i¢inde kaldigi kiimedir.



Sekil 1: Konveks Bir Kiime

=~

Sekil 2: Konveks olmayan kiime

1.1.3 Konveks Fonksiyon

I # @ ve R sayilar kiimesinde tanimli bir aralik ve f:I — R taniml bir
fonksiyon olsun. Bu durumda her x,y € I ve her a € [0,1] i¢in,

flax+ (1= a)y) < af () + 1 - a)f (y) (1.1)

esitsizligi saglaniyorsa f fonksiyonuna konveks fonksiyon adi verilir.( Pecari¢, ve

digerleri, 1992: 1) (1.1) esitsizligi x # y ve a € (0,1) icin ger¢ekledigi zaman f

fonksiyonuna kesin konveks fonksiyon denir. Bu durum (1.1) esitsizligindeki “<”

semboliiniiniin “<” haline gelmesi demektir.

1.1.4. Konkav Fonksiyon

I # @ ve R sayilar kiimesinde tanimli bir aralik ve f:I — R tanimli bir

fonksiyon olsun. Bu durumda her x,y € I ve her a € [0,1] igin,

flax+ (1 = a)y) z af () + 1 - ) f (y) (1.2)



esitsizligi saglaniyorsa f fonksiyonuna konkav fonksiyon adi verilir. (1.2) esitsizligi
x #yvea € (0,1) igin gercekledigi zaman f fonksiyonuna kesin konkav fonksiyon

denir ( Pecari¢ ve digerleri, 1992: 1).

1.1.5. J-Konveks Fonksiyon

I # @ ve R sayilar kiimesinde tanimli bir aralik ve f:/ — R taniml bir

fonksiyon olmak tizere her x,y € I igin,

f(x‘;y}s f(x)"z'f(y) (13)

kosulunu saglayan f fonksiyonuna I iizerinde J-konveks fonksiyon denir. (Mitrinovic
ve Vasic, 1970:11).

1.1.6 J-Kesin Konveks Fonksiyon

f:1 € R — R tanimli bir fonksiyon olmak tizere, her x,y € I ve x # y igin

f{xzy}f(X);f(y) (1.4)

esitsizligi meydana ¢ikiyorsa f fonksiyonuna J-kesin konveks fonksiyon adi verilir.
(1.3) ve (1.4) ifadelerinde belirtilen esitsizlikler yon degistirdiginde, olusan yeni
durumlardaki f fonksiyonlarina sirasiyla J-konkav fonksiyon ve J-kesin konkav
fonksiyon adi verilir (Mitrinovic ve Vasic, 1970:11).

Sonug 1.1.1: Her konveks fonksiyon bir J-konveks fonksiyondur.

Sonug¢ 1.1.2: Bir f fonksiyonunun [ araliginda konveks olmasi igin gerek ve yeter

kosul her x,y € I ve hera,b > 0 € R igin;
(ax + b}’) Y (x) +bf ()
a+b /]~ a+b
olmasidir (Mitrinovic ve Vasic, 1970: 15).

Teorem 1.1.1: f:1 € R — R fonksiyonu tanimli f fonksiyonu
flax+ (1 = a)y) = (2)af () + (1 - a)f(¥) (1.5)
esitsizligini her x,y,a € R i¢in saglarsa f(x) = ax + b saglanacak bi¢cimde a, b

sabitler1 vardir.



Ispat: Calismada konkav fonksiyon ile ilgilenileceginden teoremin ispati “>”
esitsizligi i¢in yapilacaktir. Benzer bir sekilde diger esitsizlik i¢in ispat yapilabilir.
h =ax + (1 —a)y ve a # 0 olsun. Bu durumda x degiskeni yalniz birakilirsa;
X = 1 h + (1 - l) y
a a
olur. (1.5) esitsizliginden,
o =f(gh+(1-2)y) 2= fw +(1-2) )
a a a a
sonuncu esitsizlikten ve her & > 0 i¢in

fW saf(x)+ A -a)f)

esitsizligi elde edilir. Yani,

flax+ (1 —a)y) < af(x) + (1 -a)f(¥) (1.6)
olur ve bdylece (1.5) ve (1.6) esitsizliklerinden ve x,y € R, @ > 0 i¢in
flax+ (1 - a)y) = af () + (1 - )f (¥) (1.7)

esitligine ulagilir.
Son esitlikte « = x, x = 1, y = 0 konulursa ve her x > 0 igin,
fO) =xf(1) + (1 -x)f(0)
= [f(D) - f(0)]x + f(0)
=ax+b
(1.7) ifadesinde 1 —a = x, x = 0, y = 1 konulursa ve her x < 1 igin
fO) =1 =x)f0)+xf(1)
=[f(D) - f(O)]x + f(0)
=ax+b
Boylece x € R i¢in f(x) = ax + b olur (Aliyev, 1998)

Bir f fonksiyonunun tanimli oldugu I € R araliginda kesin konveks olmasinin
geometrik yorumu, bu araliktan segilen herhangi x4, x, i¢in (xl, f (xl)) ve (xz, f (xz))
noktalarindan gegen dogrunun f’nin grafigi izerinde yer almasidir. Ayrica; buna denk
bir ifade olarak, bir fonksiyonun konveks olmasi demek, o fonksiyonun iistiinde kalan

bolgenin konveks bir kiime belirtmesidir.



Sekil 3: Konveks Fonksiyon

fx) ]

af (@1) + BF (@) -

flowy + Baa)p--------4

@

|
|
|
|
I
|
|
I

T o
1 az, + Bz, 2

Eger fonksiyon kesin konkav ise, bu durumun tam aksi sz konusu olacaktir. Yani,
sOzii edilen dogru f’nin grafigi altinda yer alir. Benzer bicimde f’nin iistiinde kalan

alan konveks yapida degildir. Sekil 3 ve 4’de bu durumlar gosterilmistir.

Sekil 4: Konkav Fonksiyon

f(z)

J(amx, + Bxs)

af(x1) + Bf (x2)

’ 1 ey + By 2

Bagka bir geometrik bakis agist asagidaki teorem ile verilmistir.



Teorem 1.1.2: f:1 € R — R fonksiyonunun konveks olmasi igin gerek ve yeter
kosul I’da herhangi (x; < x, < x3) kosulunu saglayan x;,x,,x; noktalar1 icin

asagidaki esitsizlik saglanir (Mitrinovic ve Vasic, 1970: 16).

x; f(x) 1
xp f(2) 1= (x5 —x)f(x1) + (xg —x3)f () + (x; —x)f(x3) =0 (1.8)
x3 f(x3) 1

(1.8) esitsizliginde x; < x, < x3 noktalar1 ve bu noktalarin goriintiileri diizlemde bir

ticgen belirtir. Uggenin alani P ile gosterilirse;

1 X1 f(xl) 1
P = 2 x, flx) 1
x3 f(xz) 1

olur. Eger P > 0 ise fonksiyon konveks (bkz. Sekil 5), P < 0 ise fonksiyon konkav
yapidadir (bkz. Sekil 6) (Mitrinovic ve Vasic, 1970: 16).

Sekil 5: P > 0 durumu Sekil 6: P < 0 durumu
1 A

fli)

&Iy Lo @

Bir f fonksiyonunun birinci ve ikinci tlirevi fonksiyon hakkinda bazi bilgiler
sunmaktadir. Birinci tlirev tanimli oldugu aralikta o fonksiyon igin artan veya azalan
oldugunu gosterirken, ikinci tlirev fonksiyonun nasil artip veya azaldigim
belirtmektedir. Tiirevin konvekslik ve konkavlik ile olan iliskisi asagidaki teorem ile

verilmistir.



Teorem 1.1.3: Bir f fonksiyonun bir I agik araliginda ikinci tiirevi mevcut olsun./
tizerinde f fonksiyonunun konveks (konkav) olmasi igin gerek ve yeter kosul, x € I
i¢in,

f(x) = ()0

olmasidir. (Mitrinovic ve Vasic, 1970: 17).

1.2. OLASILIK YOGUNLUK FONKSiYONU

Calisama da stirekli rassal degisken ve siirekli rassal degiskenin olasilik
yogunluk fonksiyonu kullanildigindan, bu baslik altinda siirekli rassal degiskenlere ait

cesitli tanimlara yer verilecektir.

1.2.1. Rassal Degisken

Bir rassal deneyin sonuglar1 () ile gosterilsin. ()’nin alt kiimelerinin her birine
istatistikte olay adi verilir ve bu olaylar belli bir olasilik degerine sahiptirler. Deneyin

tim mimkiin ¢iktilart e;, (e; € Q) ile gosterildiginde, her bir (e;) degerine karsilik

bir X(e;) = x sayis1 atansin. Aslinda yapilan bu islem;
X:Q0— R

seklinde bir fonksiyon tamimlar. Bu bigimde tamimlanmig X fonksiyonuna rassal
(random, sans) degiskeni denir (Papoulis, 1991: 64). Rassal degiskenler, kesikli veya

surekli olabilirler.

1.2.2. Olasilik Yogunluk Fonksiyonu

X bir rassal degiskeni gostermek tizere, herhangi bir;
fx:BSER—R (1.92)

tanimli negatif olmayan bir fy fonksiyonu mevcut ise;

P{X e B}:I f (x)dx (1.9b)



Ozelligini saglayan X rassal degiskenine siirekli rassal degisken ve fy fonksiyonuna
olasilik yogunluk fonksiyonu denir (Ross, 1997: 192 ; Taboga, 2012: 107 ). Bu tanimin
dogal bir sonucu olarak bir fy fonksiyonunun olasilik yogunluk fonksiyonu olabilmesi

icin asagidaki 6zellikleri saglamalidir:

e Herx €B c (—o0,0)igin fy(x) =0

® P{Xe(-mw,o)= J' fo(x)dx =1

1.2.3. Kiimiilatif Dagilim Fonksiyonu

X stirekli bir rassal degisken, fy olasilik yogunluk fonksiyonu olmak tizere;
F(x)= J' £ (t)dt

F(x) =R — [0,1] , F(x) = P{X < x} bigiminde taniml1 F fonksiyonuna kiimiilatif
dagilim fonksiyonu veya dagilim fonksiyonu ad1 verilir (Hogg ve Craig, 1995: 31).

1.3. MOD UZERINE GENEL BiLGILER

“Mod” sdzciigliniin kokii Fransizca olup, “moda” anlamina gelmekte ve “en
sik kargilasilan” fikrini tasimaktadir. Istatistik de en yaygin tanimi; Bir veri setinde en
sik frekansla ortaya ¢ikan degere o veri setinin mod degeri denir. (Bowen ve Starr,
1982; 80).

1.3.1. Mod

Bir X rassal degiskeni (siirekli veya kesikli) mevcut olsun. X’e ait olasilik
yogunluk fonksiyonu fy(x)’i maksimumun yapan x, degerine o dagilimmin modu
denir (Hogg ve Craig, 1995: 43). Bir veri setinde, iki mod degeri (bimodal) olabilecegi
gibi ikiden fazla (multimodal) mod degeri olabilir veya veri seti herhangi bir moda
sahip olmayabilir (Bowen ve Starr, 1982; 80). Ornegin; asagida ayakkabi numaralarina

ait veri setinin iki mod degeri vardir: 26 ve 38.
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24, 26, 26, 26, 26, 26, 29, 29, 31, 35, 38, 38, 38, 38, 38

Iki moda sahip olan veri setlerinde genelde iki farkl1 veri seti i¢ ige gecmistir (mixed).
Ornekte verilen ayakkabi numaralar1 bay ve bayanlar icin olabilir. Basit verilerde
oldugu gibi gruplanmis verilerde mod degeri hesaplanirken en sik tekrar edilen degere
bakilir. Fakat, smiflanmig veri setlerinde mod hesabi yaparken bagka bir formiil

gelistirilmistir. Siniflanmuis bir veri setinden mod degerini bulmak igin;

S (1.10)

formiilii kullanilir. Burada;
Linoa: Mod sinifinin alt araligini,
d;: mod smifinin frekansi ile bir 6nceki siifin frekansi arasindaki farki,
d,: mod smifinin frekansi ile bir sonraki sinifin frekansi arasindaki farki,
c: smif araligin1 gostermektedir. (Bowen ve Starr, 1982: 80).
1.3.2. Siirekli Sans Degiskenleri icin Mod
Matematikte bir fonksiyonun ekstrem degerleri, fonksiyonun birinci tlirevi
yardimiyla elde edilebilmektedir (Thomas ve digerleri, 2010: 187). Siirekli bir X rassal
degiskenin  mod  degeri, olasiik  yogunluk  fonksiyonu  kullanilarak

hesaplanabilmektedir. Bu yiizden fy fonksiyonunu maksimum yapan noktay1 bulmak

1¢in,

dfy(x)
dx

=0

X=Xm

denklemi ¢oziildiigiinde, x,, mod noktasi olur (Hogg ve Craig, 1995: 30)

11



Sekil 7: Siirekli bir Sans Degiskeninin Modu

A
Y

Fx(x)

Y T

Y

*
r e

Giris bolimiinde mod ve mod tahmini i¢in yapilan ¢alismalar ve katkilarindan
kisaca bahsedilmisti, simdi ise sz konusu bu ¢aligmalarda sik¢a kullanilan mod

tahminleyicileri hakkinda genel bilgiler verilecektir.

1.4. BAZI MOD TAHMINLEYICILERIi

Birgok yazar tarafindan parametrik veya parametrik olmayan mod tahminleyici
gelistirilmistir. (Parzen, 1962) , (Chernoff, 1964) gibi parametrik olmayan mod
tahmini ile ¢aligmalar yapan ilk kisilerdir. (Bickel ve Frithwirth, 2006) ise parametrik
dayanikli mod tahmini ile ilgilenmislerdir. Mod tahminin ile ¢alisan yazarlarin ¢ogu

kernel (¢ekirdek) yogunluk tahmin metodunu kullanmislardir.

1.4.1. Kernel (Cekirdek) Mod Tahminleyicisi

(Rosenblatt, 1956) tarafindan gelistirilen bu metot temelde tahminlenmis
egrinin siirekliligini kontrol eden bir parametreye baglidir. Bdylece mod yogunluk
fonksiyonuna ait seklin lokal bir 6zelligi haline gelmektedir.

Bu metotta mod; kernel yogunluk fonksiyonunu maksimum yapan deger olarak
tanimlanmistir. Parametrik olmayan yogunluk tahmininde bu metot olduk¢a uzundur

ve literatiirde (Parzen,1962)’in dnerdigi metot sik¢a kullanilmaktadir (Vieu,1996).

X, X ,x . ortak (bilinmeyen) f yogunluguna sahip bagimsiz gézlemler olsunlar.

10 PREED

Bu durumda Rosenblatt’in onerdigi f (t);
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1

fn(t)=nanZH:K[ - ] (1.11)

i=1

bigiminde olup, burada K sinirli dlgiilebilir bir fonksiyon ve a_ sinirli pozitif terimli

bir dizi olmak iizere, K ve a_ asagidaki iki 6zelligi saglamasi beklenir; (Eddy, 1980)

e Ilim K(x)=0

|x|—00

. lim a, =0
n—oo
(Parzen,1962) yapmis oldugu calismada f’nin mod degerini tahminlemek i¢in

(1.11)’de yogunluk tahmininin maksimum oldugu yeri kullanmay1 6nermistir. Yani,
M (f)=inf {t| f(t)=sup , f(s)}

olsun. Bu takdirde; bir f yogunlugunun modu ¢ ,m (f)’dir ve Parzen’in tahmini
6. =M™ (f, ) olmaktadir. Parzen {¢_ }’in ¢ 'nin tutarli bir tahmincisi oldugu sartlari

gbstermis ve asimptotik ozelliklerini incelemistir (Eddy,1980). ilerleyen yillarda,
(Chernoff, 1964; Wegman,1972; Eddy,1980; Romano, 1988; Vieu, 1996) yapilmis
olan tim bu galismalarda (1.11) tizerine farkli bakis agilar1 getirilmis, c¢esitli

simiilasyonlar olusturulmus ve istatistiksel 6zellikler irdelenmistir.

1.4.2. Dogrudan Mod Tahminleyicileri

Mod tahmini igin onerilen tahminleyicilerden biride (Grenander,1965)’in
sundugu mod tahminleyicisidir. Tipk: diger yazarlar gibi (Grenander,1965) frekans
egrisini maksimum yapan degerden hareket ederek (1.11) ifadesine alternatif olarak
gozlemlerden mod degerini bulacak bir tahminleyici sunmus ve oOzelliklerini
arastirmistir. Tahmini ise sira istatistiklerini kullanarak gergeklestirmistir.

Xp0 Xy ey X,

x, rassal bir 6rnek, x, < x, <-.- < x, siral1 drnek istatistigi olmak tizere, mod

2 =

tahmini (Grenander,1965) tarafindan

13



1< p<k. (1.12)

bi¢iminde tanimlanmustir. (Hall,1982), (1.12) tahmincisinin k > 2p igin asimptotik

normal oldugunu gostermistir.

1.4.3. Dayamikh Mod Tahminleyicileri

Robust (dayanikli) teorinin gelismesine bagli olarak sapanlara karsi daha
dayanikli tahminleyiciler gelistirmek bazi istatistik¢ilerin giindemi olmustur. Yer
olglisii mod igin (Bickel ve Frithwith,, 2006) yapmis olduklari ¢alismada dayanikli

tahmincilerini tanitmis ve birkac tahminleyici ile kiyaslamislardir.

1.4.3.1. Yar1-Ornek Mod

Sirekli bir F dagilimmnin tek bir M mod degeri oldugu varsayimindan

hareketle, X, X X dagilistan ¢ekilmis rassal bir ornek

17721000 %n

m

(h=2", m poztf bir tamsay 1) V€ x, <x,<--<x, olmak iizere yari-6rnek(half-

1 2

sample) mod, yani M’nin tahminleyicisi M asagidaki islemlerle belirlenir;

1. Ornegin yarsi1 (n/2) igeren en kiigiik aralik bulunur. Baska bir deyisle,

x. , 1< j <n/2+1 farkint minimum yapan j, sayis1 elde edilir.

le+n/2—1 A

2. Daha sonra bulunan bu aralik i¢in x; ., ,-x; , j, < i, <n/4+ | farkini

minimum yapan j, sayisi elde edilir.
3. Bu prosediir n/g ,n/16 ... noktalari icin minimum araliklar iteratif olarak

noktalar1 bulunur.

+1

surdurilirse, sonunda X, Ve x,

4. Ugiincii adimda belirtilen sayilarin aritmetik ortalamasi mod tahmini olur.

Yani mod tahmini;

14



olur (Bickel ve Frithwith, 2006).

M ’nin sapanlara karsi daha direngli oldugunu gostermek i¢in (Bickel ve Frithwith,
2006) tahminleyicinin robust Ozelliklerini incelemis ve g¢esitli simiilasyonlarla,
tahminleyicinin davranisi1 gézlemlenmis ve diger mod tahminleyicileriyle

kiyaslanmislardir.

1.4.3.2. Diger Dayanikh Mod Tahminleyicileri

Asimetrik bir dagilis gosteren verilerde ortalamanin tahmini igin genellikle
medyan kullanilir. Ciinkii veride bulunan ug¢ degerlere karsi hassas degildir ve moda
daha yakindir. Mod tahminleyicilerin yiiksek sapma, yiiksek varyansa sahip olma ve
sapanlara karsi hassasligi gibi kisitlar merkezi bir egilim ol¢iisii olarak modun
ihmaline sebep olmus olabilir (Bickel, 2003). Bickel tim bu kisitlara ragmen,
asimetrik ve siirekli olan bir veride medyandan daha dayanikli, diisiik sapmali ve hatta

yiiksek etkinlige sahip bir mod tahminini asagidaki bi¢imde tanimlamaktadir:

1. Orijinal verilere, yaklasik normal dagilis gésterecek bir doniisiim uygulanr.

2. Donistiiriilmiis verilerin ortalama ve standart sapmasi tahminlenir.

3. Doniistlirilmiis verilerin normal bir dagilistan geldigi varsayilarak, orijinal
verinin modunu hesaplamak i¢in tahminlenmis ortalama ve standart sapma

kullanilir.

X = x orijinal veri olmak tizere, Y (x; a) = x®* olsun. Bu durumda Y degiskenine
doniistim degiskeni adi verilirve @ € R — {0}dir. Y(x; a, B) = (x + B)% doniisiimii
ise x’in negatif degerlerine de izin vermektedir. @ degeri, verileri miimkiin oldugu
kadar normal dagilima yaklastirmak i¢in segilir. Y , normal dagilan u ortalamali ve o
standart sapmal1 bir degisken ve se¢ilmis @ = a, olsun. Bu takdirde, Y’ nin olasilik
yogunluk fonksiyonu;

(v - u)2>

202

i wo) = (VZmo) exp <_

olur.X’in olasilik yogunluk fonksiyonu ise,
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P ~ o _ 2
fx (6 w0, a0) = fy (x5 p,0) |a—i’| = (VZ1o) " laglx®texp (‘ Stk 202#) >

olur. X’in modu M ile gosterilirse, mod degeri o.y.f’nu maksimum yapan M degeri;

dfx(x; u,o,aq)

0x =0

x=M

denkleminin ¢6ziimiinden,

1 402(a0_1)
M= |- + PR S—
> # \/u a0

1/ag

elde edilir. Kiigiik 6rnekler ve a secimi nedeniyle M’nin tahmini igin ,

kullanilmakta olup bu tahminleyicinin sapmasizligi, etkinligi ve robust ozellikleri

incelenmis ve simiilasyonlarla asimetrik durumlar calisilmistir (Bickel,2003).

1.5. SPIRAL

Bu ¢alismanin sonuglarinda olusan mod degeri ve bu degerin olasilik yogunluk
fonksiyonu altindaki goriintiisii, diizlemde spiral belirttigi i¢in bu baslikta bazi spiraller

ve temel Ozelliklerine yer verilecektir.

Gegmisi antik Yunanlilara kadar dayanmakla beraber matematiksel tanimi,
sabit bir noktadan baslayan ve bu nokta etrafinda belirli agilarla donerek bu noktadan

uzaklasan veya bu noktaya yaklasan bir egridir (Yates, 1952; Lockwood, 1961).
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Spirallerin farkli formlarda gosterimleri vardir, bunlar; Kartezyen, parametrik ve
kutupsal gosterimlerdir. En ¢ok tercih edilen kutupsal gosterimdir. Kartezyen
koordinatlarda verilmis bir spirali, kutupsal koordinatlarda ifade edebilmek i¢in

(x,y) degiskenlerine asagidaki doniisiimler uygulanarak,

x=rcosf , y=rsinf (1.13)

r=yx2+y2 |, 0 =tan"! (%) (1.14)

(7, 8) kutupsal formu elde edilir. Burada r yarigapi, 8 agiyr gostermektedir. (x,y)
ikilileri t € R olmak tizere x = x(t), y = y(t) fonksiyonlar1 ile parametrize edilirse
bu durumda ikililerinin parametrik denklemleri ortaya c¢ikar. Asagidaki tabloda

calismada kullanilan spiral g¢esitleri ve denklemleri 6zetlenmistir.

Tablo 1: Bazi Spirallerin Kutupsal ve Parametrik ifadeleri

Spiral Cesidi Kutupsal Denklemi Parametrik Denklemi
Arsimedyan 4 ” ”
spiral r=a@b x(t) = at /b cos(t),y(t) = at /bsin(t)
Arsimet Spiral r=af x(t) = a tcos(t),y(t) = atsin(t)
Fermat Spiral r=avo x(t) = avt cos(t),y(t) = aVt sin(t)
Hiperbolik Spiral r= g x(t) = at ™ cos(t),y(t) = a t~Isin(t)
Lituus r= \% x(t) = at Y2 cos(t),y(t) = a t~1/2sin(t)
Logaritmik Spiral r = qeb? x(t) = aexp(bt) cos(t),y(t) = a exp(bt)sin(t)
Neoid r=af+b x(t) = (at+Db)cos(t),y(t) = (at+b)cos(t)
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Sekil 8: Fermat Spirali
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Sekil 12: Logaritmik Spiral
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Sekil 13: Lituus
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IKINCI BOLUM
PEARSON DAGILIS AILESI

2.1. PEARSON DIFERANSIYEL DENKLEMIi

Giliniimiizde matematiksel modellemelerin hayatimizdaki her durumu
aciklamakta yetersiz kaldigi bilinmektedir. Ornegin; hava tahmini yapmak
istedigimizde, elimizde bu tahminin yiizde yiiz dogrulugunu saglayacak matematiksel
model heniiz yoktur. Baz1 belirsizlikler nedeniyle bu durum tam matematiksel olarak
modellenemeyecektir. Bu noktada istatistik bilimi belirsizlikleri modellemeye olanak
tanimaktadir. Istatistik ayrica, gdzlemlenmis verileri, bu verilere uygun teorik
dagilislar ile ifade ederek modellemektedir. Bu tip modellemenin en bilinenlerinden
biride Pearson Dagilis Sistemi’dir. Bu sistemde, verilerin ilk doért momenti
kullanilmakta ve tahminlenmis gesitli parametrelerle beraber on iki farkli dagilis
tanimlanmaktadir.

Istatistikler, tekrar sayilar1 veya bir olaymn olusum frekanslar1 seklinde
diizenlendiginde elde edilen bu diizenlemeye frekans dagilimi ad1 verilir ve bu tipteki
dagilimlar1 tanimlamakta kullanilan formiiliin adi frekans egrisidir (Sehirlioglu ve
Diindar, 2014: 7). Bir veri setinin dagilimi hakkinda bazi 6zet bilgiler (yayilimi,
carpikligl) histogramlar araciligiyla grafiksel olarak goriilebilmektedir. Ayn1 amaca
frekans poligonuda hizmet etmektedir. Histogramlarda belli smiflarda verilerin
frekans sayilarin1 gosterirken, degiskenin tam degerinin frekans degeri, frekans
poligonuyla grafiksel olarak sunulmaktadir. Histogramlarda 6rnek sayisi artirilip sinif
araliklar1 azaltildik¢a daha kiigiik dikdortgen bloklar elde edilir ve frekans
poligonunda keskin ¢izgiler azalir. Bu durum, gergek dagilim egrisi igin daha iyi bir
gosterimdir ve bu tiir egriler, 6rnek bilgisini kullanarak ana kiitleyi tanimlamak igin
gerceklestirilen yaklagimlardan biridir. Bazi 6nemli kesikli dagilimlar igin (poisson,
binom, hipergeometrik),

fin—fi_ (-
fi by + byi + b,i?

iligkisi vardir (Sehirlioglu ve Diindar, 2014: 7). Degisken bir t aralifinda tanimlanmis
ayni zamanda katsayilara elverisli bir 6l¢cekleme yapilmis ise yukarida ki ifadede t —

0 icin limit operatorii kullanildiginda,
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df (x) 1 _ X+ a 2.1)
dx  f(x) b, +bx+b,x?

diferansiyel denklemini verir (Pearson,1895). Bu denkleme Pearson diferansiyel
denklemi adi verilir. Bu denklemin ¢oziimleri bir aile tanimlamaktadir, bu aileye
Pearson dagilis ailesi denir. Diferansiyel denklemin paydasinda bulunan H (x)
fonksiyonu H (x)=b, + b,x + b,x* + b,x* +--- biciminde Maclaurin sersine acildig1
varsayllmaktadir. Bu varsayimin temel nedeni, momentler metodunun kullanimina
izin vermektedir. Denklemde igler dislar ¢arpimi yapilir ve her iki taraf x™ ile ¢arpilip

denklem ¢oziiliirse ardisik moment denklemi,

ap, +nbpu,  +(n+1)bu, +(n+2)b,u,  +(N+3)bu, , + =—u,

elde edilmis olur. Ardistk moment denklemi, H (x) fonksiyonunda bulunan

parametrelerin  sayis1t igin gerekli denklem sayisini  vermektedir. Bdylece

a,b,,b,,b

0~ 1'™2

,b,,... parametreleri veri setinden tahminlenmis moment degerlerine gore

bulunabilir. (Pearson,1905) tarafindan, momentlerin mertebelerindeki artigin standart

hatalarini da artirdig1 belirtilmis ve H (x) fonksiyonunda ilk ti¢ terimi dikkate alarak

diferansiyel denklem olusturulmustur. H (x)=b, + b,x + b,x* i¢in ¢oziiliirse, ayrintili

¢6zlimii i¢in bkz. (Sehirlioglu ve Diindar, 2014: 10).
a/uulw - nbo/urlpl - (n +1)b1ﬂ.; - (n + z)bzﬂrl]u = lLlr;+1

ardistk moment denklemi elde edilir. Bu n=0,12,3 almir Ve u,,u,, u, u,

degerlerinin var oldugu varsayimindan hareketle diferansiyel denklemin dort

parametresi bu dort denklemle asagidaki gibi bulunur;
(b, —a)+ (2b, +1)u, =0

bou, +(2b, —a)u, + (3b, +1)u, =0

2byu, + (3b, —a)u, + (4b, + L)u, =0

3byu, + (4b, —a)u, + (5b, + 1)u, =0

|
|
|
|
| 2.2)
i
|
J

Bu denklemler a,b,,b,,b, parametreleri cinsinden ¢oziiliirse;
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2 o .3 .3 .2 2 oo
[20ﬂ2ﬂ3ﬂ2 VW pppy —2 gy —Opp, —8uuy — 34, ,u3—/13/14]
a=- (2.3&)
p

2 2 .2 o2 S 2 .. S
(4ﬂ2 Mg+ dpy gy = 3u,py — g, Hy = 34 ﬂz/‘zt_ﬂlﬂa/‘ztj

b = — (2.3b)

p

S S .3 .3 L2 2, o
(8/“’2/13/% H Ty, = Opgpy =3, =2y =34, ”37/13/14)
b, = - (2.3c)
p

2 .3 3. 2 . 2 .2 S oo
[3:”3 +6u, HApy pg+ 20 gy = 3u; oy 710/“’1”2/1372/12ﬂ4j
o, - - (2.3d)
P

elde edilir. Burada,

.3 .2 W . il 2 . 3 . 2, 4. e o
P=18u, —6u, p, —10 uyu, — 32 ppuyuy +10 uy s, +8u, py +12 py *dir (Sehirlioglu ve

Diindar, 2014: 12).

Orijine gore momentler ile merkezi momentler arasinda;

. .2 . . . .3 . . . .2 . 4
Hy=Hy = Hy ) ”3:ﬂ3_3ﬂ2ﬂ1+2ﬂ1 ’ ”4:ﬂ4_4ﬂ3ﬂ1+6”1 ,u2—3,u1

bagntilar1 var olup dagilisin ortalamasi orijine merkezlenirse (u. =o0), (2.2)

denklemleri daha basit hale gelecektir. Bu takdirde;
-a=0

b, + (3b, + 1), =0

(3b, —a)u, +(4b, +1)u, =0

3byu, + (4b, —a)u, + (5b, +1)u, =0

olur. Ayrica diferansiyel denklemin parametrelerini g, (¢arpiklik), 4, (basiklik)

cinsinden ifade etmek mimkiindiir.

Hy Ko
/81:_3 ’ ﬂz__
Hy H,

2 3 ,
Q=0pu,pu, -2pu, -8u, , Q'=10p,-12p5 -18
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olmak tizere;

b)) 2
Q Q'

b0:7“2(4”2“4_3/‘3):7‘7 (48, -351) (2-4b)
Q Q'

b2=_(2,u2,u4—3ﬂ3—Gﬂz)z_(2ﬁ2_3ﬁ1_6) (2.4¢)
Q Q'

elde edilir (Sehirlioglu ve Diindar, 2014: 12).

Pearson sisteminde dagilis tiplerini belirleyen payda da bulunan H (x)
fonksiyonudur. Bu fonksiyonun kokleri katli veya tek oldugunda gegis tiplerini
olustururken, iki koke (gercel veya karmasik) sahip olmasit durumunda ana tipleri
meydana getirmektedir. Kokler gergel ve farkli isaretli oldugunda Tip-I, gergel ve ayni
isaretli ise Tip-VI ve kokler karmasik ise Tip-1V ana tipleri olusmaktadir. Tablo 2’de

H (x) fonksiyonunun katsayilarina gore dagilis tipleri gosterilmektedir.

Tablo 2: H (x) Parametrelerine gore Dagilis Tipleri

H (x)=b, +bx+ bzx2 Dagus Tipi
b, #0,b,=0,b,=0 Normal
b, #0 ,b,#0,b,=0 Tip-111, X

, # 0 Tip-11, VII
, # 0 Tip-1, IV, VI, V, VI, IX, XI, XII
Kaynak: Sehirlioglu ve Diindar, 2014: 19

(2.1) ile tanimli diferansiyel denklem asagidaki gibi diizenlenebilir.

din f(x) X+ a
_ 2.5
dx b,(xFr)(x¥r,) (25)

Burada r, ve r,, H (x) fonksiyonunun kokleridir. Bu durumda r, ve r, igin,

“b, + b2~ 4b b —b, —+/b} —4b,b
ro= 1 1 0~2 r.o= 1 1 072 (26)
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esitlikleri yazilabilir. Boylece yeni diizenlenen diferansiyel denklem degiskenlerine
ayrilabilir hale gelir ayrica; (2.5) denkleminin saginda yer alan ifade, basit kesirlere

ayrilarak kolayca integrallenebilir bigime getirilip ¢6ziim gergeklestirilir.

Bu calismada s6z konusu dagilis tiplerinden Tip-1, Tip-1ll, Tip-VI
dagilislariyla calisildigindan asagidaki basliklarda bu tiplerin olasilik yogunluk

fonksiyonu ve bazi genel 6zelliklerinden soz edilecektir.
2.2. PEARSON TiP-1 DAGILISI

Pearson Tip-1 dagilimi beta dagilimi olarak da bilinmektedir. Bunun temel
sebebi, beta fonksiyonunun bu dagilisin temelini olusturmasidir (Sehirlioglu ve

Diindar, 2014: 69). Dagilisin en temel 6zellikleri kokler arasinda - r, < 0 < r, esitsizligi
vardir ve her iki ugtan sinirl bir dagilistir. Dagilis yer (- r, ), 6lgek (r,), ¢arpiklik (m,
) ve basiklik (m,) olmak tizere dort parametrelidir. Pearson Tip-I dagilist b, >0 ve
a< m esitsizliklerinin saglandigi durumlarda ortaya c¢ikmaktadir. (2.5)

diferansiyel denklemi ve - r, < o < r, oldugu dikkate alinarak,

Idln f(x)=ijr EERC —Idx
b, J [ (x=r) (x+r,)]
bigiminde yazilip ¢oziilir ve ¢, - +—— , ¢, -=—2-% m ==X  m, -—= olmak
r+r, r+r, b, b,
tizere Tip-1 olasilik yogunluk fonksiyonu,
f(x)=K(r,-x)"(r,+x)"™ , -r <x<r (2.7)

elde edilir ve burada K normalizasyon sabiti olup bu sabitin belirlenmesi i¢in (2.7) de

donligimii yapildigt zaman, f(x) fonksiyonu p=-m, +1, g=m, +1

parametreli beta fonksiyonuna doniismektedir. Tip-I dagilisinin beta dagilis1 olarak

bilinmesinin sebebi bu durum olmakla beraber,

1

K =
my+m,+1

B(m, +L;m, +1)(r, +r,)

seklinde tanimlanmaktadir (Sehirlioglu ve Diindar, 2014: 70). Tip-I dagilislar1 B, J, U

bigimine sahip olabilirler. Bu bigimlere iis parametreleri sebep olmaktadir.
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Ortalamanin sifir oldugu merkezlenmis saga ¢arpik dagilislar icin mod degeri, a <0
sola carpik dagiliglar i¢in mod degeri, a > 0 dir (Sehirlioglu ve Diindar, 2014: 71). Bu
takdirde; saga ¢arpik bir dagilista daima m, > o olup, m, > o ise dagilis B- bigimli,

2

m, <0, ise dagilis J- bicimli olur. Sola ¢arpik dagilislarda ise daima m, > o olup,

2

m, > 0 ise dagilis B bi¢imli, m < 0 ise dagilis J -bi¢imli olur. Eger her iki parametrede

m, <0, m, <0 iSedagilis U bigimli bir sekle sahip olur.

1

2.3. PEARSON TiP-III DAGILISI

Calismada saga carpik Tip-11l dagilisi kullanildigindan sadece bu dagilisa ait

olasilik yogunluk fonksiyonu tanitilacaktir. H (x) fonksiyonunda karesel terim

olmadig1 zaman ortaya ¢ikan dagilis tipidir. Gama dagilisi olarak adlandirilmaktadir.
Bunun sebebi, tipki Tip-I dagilisinda normalizasyon sabitini belirlemek igin yapilan

benzer doniisiim sonucunda gamma fonksiyonu elde edilmektedir. H (x)=b, + b,x

fonksiyonu tek koke sahiptir ve bu kok r ise,

by

r=-—
bl

olur. Eger ortalama sifira merkezlenmis ise r = - 5 alinabilir (Sehirlioglu ve Diindar,
a
2014: 49).

Dagilis saga carptk oldugundan a<0’dir ve b, =0 oldugundan b, <0 ’dir.

Dolayistyla r < 0 olur. (2.5) diferansiyel denklemi;

Jdln f(x):jx/a—ldx

—r+Xx

biciminde yazilir Ve u = x - r dOniisiimii yapilip gerekli islemlerden sonra saga carpik

Tip-11l dagilisinin olasilik yogunluk fonksiyonu;

(x+r)
m

f(x)=Ke * (x+r) , —r<x<o

elde edilir. Burada m iis parametresidir, K normalizasyon sabitidir ve t = ———

—a

dontistimii ile belirlenirse
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olarak bulunur.
2.4. PEARSON TiP-VI DAGILISI

Tip-VI dagilis1 sadece B ve J bigimlerine sahiptir. Bu ¢alismada saga carpik bir
Tip-VI kullanildigindan dolayr sadece saga carpik dagilisin olasilik yogunluk
fonksiyonu tanitilacaktir. H (x)’in kokleri aymi isaretli ve gercel oldugunda bu
dagilistan s6z edilebilmektedir. Tip-1 dagilisindan ayirilan en temel 6zelligi dagilisin
sadece bir ugtan sinirl olmasidir. Her iki kokiin negatif isaretli oldugu saga ¢arpik bu

dagilistaa < 0 ’dir (Sehirlioglu ve Diindar, 2014: 107). Tip-VI dagilisinin ortaya
cikabilmesi i¢in b, <0, a> Jaz —4p,b, esitsizlikleri saglanmalidir. Kokler arasinda

-1, < —r, <0 siralamas1 géz 6niine alinirsa, (2.5) diferansiyel denklemi;

[ ¢ c. )

1 X—a 1 ” N ) <
J.dln f(X):EJ.(X+rl)(x+r2)dX:EIL(x+rl) (x+r2)Jd

bigiminde yazilir. Basit kesirlere ayrilip diferansiyel denklem ¢oziiliirse;

r—a a-—r C C . . o
c,=- , C, = £, m,=— ,m,=—= olmak lzere, Tip-VI olasilik yogunluk
n-n n-n bz bz
fonksiyonu;
f(x)= K(x+r1)m1(x+r2)rn2 y =T, < X< o

elde edilir. Saga ¢arpik B-bi¢imli bir Tip-VI dagilisinda m <0, m, >0, |m1| > |m2| ve

|r1| > |r2 | > |a| olup olasilik fonksiyonu,

sekline gelir. Saga garpik J-bi¢imli bir Tip-VI dagilisinda |r1| > |a| > |r2|, m, <0, m,<0

ve |m1| > |m2| olmaktadir. Bu takdirde;
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_r2

olasilik fonksiyonu elde edilir. Normalizasyon sabitini bulmak icin t= Lok
r, + X

dontistimii yapildiginda;

1
K =

my+m,+1

B(_ml_mz_l;mz+l) (rl_rz)

elde edilir (Sehirlioglu ve Diindar, 2014: 108). Ikinci béliimde yapilan islemler ve
ayrintili ¢oziimler i¢in bkz. (Sehirlioglu ve Diindar, 2014).
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UCUNCU BOLUM
MOD VE MOD GORUNTUSUNUN INCELENMESI

Bu boliimde mod noktast ve bu noktanin olasilik yogunluk fonksiyonu
altindaki goriintiisiiniin birlikte hareketi ayrintisiyla incelenmistir. Bu ¢alismaya
yonlendiren temel soru sudur; Veri setine bir gézlem degeri kadar ilave yapildiginda
(va da tamim araliginda bir nokta ilavesi) veya bu veri setinden bir gézlem
ctkarildiginda mod noktasi bu durum karsisinda istatistiksel ve matematiksel olarak
nasil davranmaktadr? Ayrica, ekleme veya ¢ikarma sonucunda dagilis tipinin degisip
degismedigi, mod noktasi Ve bu noktanin olasilik yogunluk fonksiyonu altindaki
goriintiisiiniin, veri setine gozlem ekleme-c¢ikarma yapildiginda diizlemde belli bir
bolge veya egri belirtip belirtmedigi gibi sorular bu c¢alismayr yonlendirmistir.
Calismada hareketin daha iyi algilanmasi icin yiiksek hassasiyetle calisilmistir. Bu
yiizden, bu kisimdaki tiim hesaplamalarda kullanilan sayilar i¢in virgiilden sonra on

bes basamak isleme dahil edilmistir.

Calismaya oOncelikli olarak veri setinin olusturulmasiyla baslanildi saga
carpiklik gosteren li¢ yiiz adet Pearson rassal sayisi bilgisayar ortaminda iiretildi bkz
(ek1). Uretilen bu sayilar1 temsil yetenegine sahip bir olasilik yogunluk fonksiyonu
ikinci boliimde belirtilen Pearson yontemiyle asagidaki islemler sonucunda elde

edilmistir:

1. Veriler merkezlendi.

2. Verilere ait ilk dort moment elde edildi.

3. Verilerin g, , s, katsayilari bulundu.

4. (2.4a), (2.4b), (2.4c) formiilleriyle diferansiyel denklemin parametreleri

bulundu.

5. (2.5)ve (2.6) ile H (x) fonksiyonun kokleri hesaplandi.

6. m, ve m, iis parametreleri hesaplandi.

Koklerde - r, <0 <r, siralamast, g, > 0 (saga ¢arpik) ve a < 0 olmasi, ayrica b, > 0,

a <+a’ - 4b,b, esitsizliklerinin saglanmast ve m, > 0, m, > 0 nedeniyle bu verilerin

0.y.f saga carpik Pearson Tip-1 B- bi¢cimli oldugu anlasilmistir. Dolayisiyla olasilik

yogunluk fonksiyonu;
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Fx)=K (=)™ (r,+ )", —r<x<r

bi¢iminde olup, olasilik yogunluk fonksiyonunun parametreleri;

r, = 513753296 4380446 , m, = 501576558 5256769
r, = -1.4088947 84154269 , m, = 0.64973749 35647

ve normalizasyon sabiti K = 000008485 3479287  olarak elde edilmistir. Ayrica; f (x)
fonksiyonu siirekli oldugundan mod ve biikiim noktasini bulmak i¢in sirastyla f (x)

fonksiyonunun birinci tiirevi ve ikinci tiirevi hesaplanip gerekli islemler yapildiginda,

mod degeri, biikiim noktas1 ve bu noktalarin o. y. f altindaki goriintiileri;

x, = -0.6581301 12781053 , f(xm ) = 0.47350682 5192891

x, = 030759658 7709655 , f(x, )= 0.32479916 3542408

bk

olarak bulunmustur. Sekil 15°te fonksiyon ve bu noktalar gdsterilmistir. Bu fonksiyon

[-r, r,] arabginn, [-r,,x ] Ve [x ,x, ] alt araliklarinda konkav, [x,.r] alt

araliginda ise konveks yapidadir. Bu durumu, teorem 1.1.2 veya teorem 1.1.3
kullanilarak gérmek miimkiindiir. Daha pratik bir yaklasim ile bu alt araliklar1 ve
bunlarin fonksiyon altindaki degerlerini kullanarak cizilen dogrular yardimiyla da bu
sonuca varilabilmektedir. Sekil 15°te fonksiyonun konkav ve konveks oldugu bolgeler

gosterilmis ve konkavlik, konvekslik dogrular ¢izilmistir. Dogrularin denklemleri

asagidaki gibidir;

l. B(')'lge igin .y, = 0.63069939 6558984 x + 0.88858909 0181197

Il. Bolge i¢in : y, = -0.1539852 44039459  x + 0.37216449 9166584

IIl. Bélge igin @ y, = -0.0672470 89446401 x + 0.34548413 8789527

Fonksiyon siirekli oldugundan Im y, =1lm y,=x_ Ve lm y,=1lm y, =x

_ N ~ N bk
X Xp X=X, X Xpp X=Xy

esitlikleri her zaman yazilabilir. Fonksiyonun tanim araligi [- r,,r,]’de sonsuz adet

nokta vardir. Bu noktalar1 teker teker veri setine ilave edip olusan degisiklikleri

gormek miimkiin degildir. Bu yiizden, tanim aralifinda bulunan herhangi bir nokta,
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her bir gézlemin kendi degeri ve bazi 6zel noktalarin (mod, biikiim ve kok degerleri)

ilavesi sonucu ne gibi degisiklikler olduguna bakmak daha rasyoneldir.

29



Sekil 15: Pearson Tip-1 O.Y.F ve G6zlemler
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Simdi ise dagilisin sol (- r, ) ucundan baslayarak sag(r,) ucuna kadar veri setine birer

nokta ekleme durumlari incelenecektir.

(- r,) ilavesi: sol ug sinirin ilavesi sonucu, siiphesiz yeni olasilik fonksiyonu ortaya
cikacaktir. Dolayisiyla yeni kok degerleri mod ve biikiim noktalari elde edilecektir. Bu

durumda yeni fonksiyon g(x), yeni mod noktast x,, yeni biikiim noktas: x, ile

gosterilecektir. Olusan yeni veri seti v =[-r,,x,,x x,, ] olur. Y igin Pearson

200 17300

yontemi tekrar uygulandiginda denklem parametreleri ve yeni 0.y.f g(x);

Diferansiyel Denklem g(x)
Parametreleri
a  -065417200 0211372 . - 141746291 2611646
b, -127893061 3567309 r, 515499473 5056269
b, -065417200 0211372 m, 5.04985598 8097875
b, 017502780 7464525 m. 0.66352187 1604126

bigiminde elde edilir. Goriildiigi gibi Y gozlem vektorii saga ¢arpik B-bigimli Tip-I
dagilis1 gostermektedir. Dagilis tipi degismemistir. Ayrica olusan yeni mod ve biikiim

noktalarti;

x, = -0.6541720 00211371 , g(x, )= 0.47152557 2351756

a

x, = 031574782 8681361 , g(x,, )= 0.32299096 1070007

ve konkavlik ve konvekslik dogrulari L. II. Ve III bolge i¢in sirasiyla;

yle = 0.61775342 0997741 x + 0.87564256 3403265
yze = -0.1531411 22448560 x + 0.37134493 7964967
y: = -0.0667440 54874431 x + 0.34406525 1473999

olarak bulunur. (- r,) degerinin veri Setine girmesiyle beklentimiz, olusan yeni mod
noktasini kendine dogru ¢ekmesiydi. Fakat dagilis saga ¢arpik oldugundan bu beklenti
gerceklesmemis, mod ve biikiim noktalar1 saga Gtelenmis, g (x)’in parametreleri f (x)

’e gbre artmis buna karsin yeni mod ve biikiim noktalarmin goriintiileri azalma gdstermistir.
Ayrica beklentilerden biriside birinci bolgede dogrular arasinda bir kesisimin olmasiydi. Bu

durum sekil 16°da gosterilmistir.
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Sol ug noktanin ilavesi sonucunda olusan durumlar grafiksel olarak sekil 16’da 6zetlenmistir.

Sekil 16: - r, ilavesi
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Uretilen veriler tanim araliginda olup mod, biikiim noktalar1 ve kok degerleri arasinda
su siralama yapilabilir:

—r2<...<X1<...<Xm<...<ka<...<X300<...<I’1

Sol u¢ noktanin ilavesinden sonra x,, x,, x degerleri veri setine ilave edilip

bk ? X3OO !
degisimler gozlenecek, daha sonra birinci ve sonuncu gozlem arasinda her gozlem
teker teker ilave edilip mod ve mod goriintiisiiniin es anli hareketi incelenecektir.

(X4 - 1, ] araliginda herhangi bir gézlem degeri yoktur. Tiim bu islemlerden sonra bu
araliktan segilen noktalarin eklenmesinin mod tizerindeki etkisine bakilacaktir. x,, x

x,, nhoktalarinin eklenmesiyle olusan her bir veri seti i¢in Pearson yontemi

X bk ! 300

calistirlldiginda, diferansiyel denklemin ve 0.y.f’nin parametreleri, mod ve ordinati

asagidaki bigimde elde edilmistir;

x, ilavesi X, ilavesi X, ilavesi X ilavesi
a -0.656311009331746 -0.663374665381338 -0.647040732268578 -0.676159391230032
b, -1.280674616274723 -1.278133291132991 -1.261252617107542 -1.267738859089872
b, -0.656311009331746 -0.663374665381338 -0.647040732268578 -0.676159391230032
b, 0.175955443097246  0.177684580549698  0.171401581855335  0.154135258907613
rz' -1.414733283496189 -1.400987868660466 -1.417212343299994 -1.417120854595945
rl' 5.144717407766899  5.134427558976151  5.192210947540938  5.803913312221185
m 1 5.026142704537010  4.992757309368216  5.154408115745939  5.822084204514916
m 2 0.657114274602452  0.635193055859453  0.679843757401968  0.665724017219650
X -0.656311009331746 -0.663374665381338 -0.647040732268578 -0.676159391230032
g (X: ) 0.471990276185309  0.475318515207403  0.472923714561428  0.474657526730835

Yapilan bu eklemelerin sonug iizerinde ortak bir noktasi vardir; bu eklemeler dagilisin
tipini ve bigimini degistirememektedir. Her dort durumda da Pearson Tip-I B-bigimli
farkli parametreli dagilislar s6z konusudur.- r, ile x, arasinda ¢ok kiiciik bir fark
oldugundan birinci gozlem degerinin eklenmesi - r, ile benzer etki gostermistir. Yeni
mod noktas1 x_’e gore saga Otelenmis, ordinati ise f(x )’e gore negatif yonde

hareket etmistir. Mod noktalar1 arasindaki fark; 0,001819103449307 ve goriintiileri
arasindaki fark ise -0,001516549007582°dir. Her iki fark katsayisinin oniindeki isaret

yon belirtmektedir. x- ekseninde negatif isaret sol tarafi, y- ekseninde negatif isaret
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asagl yonu temsil etmektedir. Olusan yeni dogrular 1. ve IIl. Bolgede kesisim

gostermislerdir. Sekil 17°de bu durumlar gorsellestirilmistir.

Mod noktasinin veri setine eklenmesi halinde x, degeri, x, degerinden daha kiigiik
olarak bulunmustur. Dolayisiyla yeni mod degeri x, ’e gore sol tarafa dtelenmis buna
karsin, ordinati g (x, ) eski mod degerinin ordinat1 f (x_) den daha biiyiik bir degere
sahip olmustur. Mod noktalar1 arasindaki fark, -0,0052445526 ve goriintiileri
arasindaki fark ise 0,00181169’dir. Ayrica bu ilave yeni kok degerlerinin
[-r,.r/]c [-r,.r,] olmasma ve yeni iis parametrelerinin de daha kiigiik degerler
almasina yol agmistir. Bu durumda yeni dagilisin eskiye nazaran daha sivri oldugu

soylenebilir. I. ve III. bolgelerde ekli gézlemler sonucu olusan y; ve y; dogrularinin
y, Ve y,dogrulari ile kesismektedir. Sekil 18’de bu sonuclar gosterilmistir.

Biikiim noktasinin ilavesi durumunda ise, mod noktasinin aksine, [-r,,r, |o [- r,,r1,]
durumu olugmus ve yeni iis parametrelerinde de artis gozlenmistir. x, degeri tipki

- r, ilavesinde oldugu gibi saga 6telenmistir. Goriintiisii ise asag1 yonde bir hareket

sergilemekte olup mod degerleri arasindaki fark; 0,011089380512475, goriintiiler
arasindaki fark ise -0,000583110631463 degeri kadardir. Yine 1. ve III. bolgelerde
dogru kesisimleri meydana gelmistir. Fakat III. bolgedeki kesisim noktasinin apsisi
biikiim noktasina yaklagmistir bkz. Sekil 19

Veri setindeki son gozlem degeri eklenmesiyle [ r, r, ] [- r,,r,] durumu meydana
gelmis ve Uis parametrelerinde de daha fazla bir artig tespit edilmistir. Mod noktalari
arasindaki fark; -0,018029278448979 olup sol tarafa bir 6teleme, mod noktalarinin
goriintiileri arasindaki fark; 0,001150701537944 olup yukar1 bir hareket gostermistir.
Ayrica bu ana degin yapilan eklemelerde dogrular birinci ve liciincii bolgelerde
kesisirken, son durumda kesisim olmamustir. I. ve III. bolgelerde ekli dogrular orijinal
dogrularn iistiinde konumlanirken II. bolgede bu durumun tersi olugsmustur. Yapilan
bu son ilavenin mod noktast tizerindeki etkisi, ilk gézlemin ilavesinden mutlak degerce

on kat daha fazla fark meydana getirmistir. Sekil 20°de bu durum gosterilmistir.
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Sekil 20: x, ilavesi
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(X4 - 1, | araliginda ise herhangi bir gézlem yer almamaktadir. Dolayisiyla bu araliktan

secilen keyfi birkag degerin eklenmesi ile inceleme yapilacaktir. Son gozlem degerinin
yaklasik 3.16 oldugu bilinmektedir (bkz Ek.1 ). Bu ylizden x=3.25, 3.50, 4.50, ve 4.75

degerlerinin veri setine eklendiginde olusan yeni diferansiyel denklem ve o0.y.f g(x)

’in parametreleri ile modun apsisi ve ordinatt;

x=3.25 ilavesi x=3.50 ilavesi x=4.50 ilavesi x=4.75 ilavesi
a -0.669859542906696 -0.648183934978931  -0.539294071301987  -0.515595437436633
b, -1.250838344813577  -1.196048480474208 -0.943343693742852  -0.888109052505334
b, -0.669859542906696  -0.648183934978931  -0.539294071301987  -0.515595437436633
b, 0.146574378041699  0.122563182562181  0.015491917423983  -0.007740563882717
rz' -1.423759350712310 -1.448497840414174 -1.669183089870945  -1.769499261957430
rl- 5.993859199378395  6.737067551388202  36.480501569215996 -64.840045630222463
m 1 6.129063238167010  7.361334910508186  62.638001246033710  -131.7579685892280
m 2 0.693411558318269  0.797722149654732  1.911787694352921  2.568414035875491
X, -0.669859542906696  -0.648183934978931 -0.539294071301987  -0.515595437436633
g(x,) 0.474842323425909  0.475417196702701  0.481961783513535  0.485066097141809

bi¢giminde elde edilmistir. Xx=3.25, 3.5, ve 4.5, degerlerinin eklenmesi sonucunda
dagilis tip1 ve bigimi degismemistir. X=3.25, 3.5, ve 4.5 degerlerinin eklenmesiyle x
ve x, arasinda olusan farklar sirastyla, -0.011729430125643, 0.009946177802122 ve

0.118836041479066 iken goriintiileri arasindaki farklar (g(x,)- f(x,)) sirasiyla
0.001335498233018, 0.001910371509810 ve 0.008454958320643 olmustur. Veri
setine yapilan bu miidahalelerin goriintiileri ¢ok degistirmedigi ve pozitif yonde
hareket ettigi fakat mod noktasinda pozitif ve negatif yonde hareketin oldugu

goriilmektedir. Ozellikle x=3.5 degerinin ilavesi durumunda kiigiik farkliliklar
meydana gelmistir. Her iic durumda da [-r,,r/]5[-r,.r,] oldugu ve iis
parametrelerinde siirekli bir artis oldugu gozlenmistir. X=3.25 ilavesinde dogru
kesisimleri kaybolurken, x=3.50 ilavesinde bu ana degin hi¢ gerceklesmeyen II.
bolgede vy, ve y, arasinda kesisim olusmustur. I. bolgede bir kesisim olusurken IIL

bolgede kesisim olusmamistir. X=4.5 degerinin eklenmesiyle birlikte daha uzun

kuyruklu ve daha dik bir dagilis meydana gelmis ve mod noktalar1 arasinda pozitif
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yonde yaklasik 0.12’lik bir fark olusturmustur. Daha 6nceki ilavelerde bu kadarlik bir

degisim olugsmamustir. Ayrica sadece I. bdlgede bir kesisim meydana gelmistir.

Eklenen bu {i¢ degerin sonuglar sirasiyla sekil 21, 22 ve 23’te gorsellestirilmistir.
x=4.75 degerinin ilavesi dagilisin tipini degistirebilmistir. Elde edilen

parametreler nedeniyle yeni dagilis Pearson Tip-VI dagiligidir. Ayrica m, < 0,m, > 0

m,[>|m,[>0 Ve |r'|>|r,|> |a] olmasi dagilsin saga ¢arpik B- bigimli oldugunu

gostermektedir. EKlenen bu nokta ile mod noktalar1 arasinda 0.142534675344421,
goriintiileri arasinda ise 0.011559271948918 kadarlik fark olusmasina sebep olmustur.
Benzer bir bi¢imde en sag ug nokta( r, ) veri setine ilave edildiginde dagilis degismistir
ve Tip-VI B- bi¢imli bir dagilis meydana gelmistir. Bu sefer x  ile x, arasindaki fark

0.172063811887743 ve gortintiiler arasindaki fark ise 0.017253983258164 olmustur.
Sekil 24 ve sekil 25°te referans kabul edilen 1 (x) ile yeni olusan bu tip-VI dagilislari

olan g(x) fonksiyonlari arasindaki farklar gosterilmis olup ¢izim kolayligi agisindan

g(x) —r, < x <10 degerleri arasinda ¢izilmistir.

40



3.25 ilavesi

Sekil 21: x

I I
—
= —
— — = =
=N = = 53 -
P = e R Rl T B E—= g S
e T R = = - R R - - s - I~ -
_ 7 O 2 = ) ® ‘
|||||| A
| |
| |
_ﬁu_ 1
| |
| |
' =
| 1 e
1 1 T
1 ! 1
1 ! 1
1 ! 1
1 ! 1
— H \ i
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
1 ! 1
! ! f— !
I 1 |
1 _‘ﬂﬂ._
1 1 T
| [ S
! 13
' \
1
| AY
I \
BRREhlY kbt \
\
\
I \ il
\
\
— — =
\
\
\
B N
\
\
I \ — =
\
- JII_
N - U
1 _11
| — -
.
| | | |
[¥s] wn =t w ] uw o wn ~— Te) =]
= =+ = =3 = o = - = =
o o o o

EEST)

x, r+3.25

41



=3.50 ilavesi
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=4.50 ilavesi
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Sekil 24: x=4.75 ilavesi
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Sekil 25: r, ilavesi
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Buraya kadar yapilan analizlerde, tek bir nokta eklemenin mod ve goriintiileri
tizerinde olusturdugu sayisal farkliliklar, dagilisin degisip degismedigi noktalar kabaca
incelendi. Dikkat edilirse, [-r,,r,] arasinda on adet noktanin eklenmesi dagilisin
degisip degismedigi araliklar hakkinda bir bilgi sunmaktadir. Fakat eklemeler sonucu
(x,, f(x,)) noktalarmnm belirli bir sekil(dogru, egri,..vb) ¢izip ¢izmedigi konusunda
bu eklemeler yetersiz kalmistir. Bu nedenle, veri setinde yer alan tim gézlemler tek
tek veri setine eklenip pearson yonteminin tiim bu eklemeler igin uygulanmasi

gerekmektedir. Tiim eklemeler sonucu gozlemler matrisi;

X, + X, X, X, X, 1
I X, X, + X, X, X, I
G, = I X, X, Xy + X, oo X, I
| |
L o X100 X 500 “r Xage F X J

bicimindedir. Bu matrisin her bir siitunu yeni gozlem vektoriinii olusturmaktadir. Her
stitun vektor i¢in yontem uygulanirsa yeni mod degerleri ve goriintiileri sekil 26 daki
gibi elde edilmistir. G6zlem degerlerinin teker teker veri setine ilavesi dagilis tipini ve
bi¢imini degistirmemistir. Elde edilen tiim diferansiyel denklem parametrelerinde

b, > 0, olup o.y.f’nin iis parametreleri m, > 0,m, > 0 olarak bulunmustur. Ayrica x,
ve x_ noktalar1 arasinda, minimum 0.000216631828924 negatif yonlii bir fark (281.
gozlem ilavesi) maksimum 0.029806310302428 negatif yonlii bir fark (297.gozlem

ilavesi) olusmus; goriintiileri arasinda ise minimum, 0.000007278437583 negatif
yonlii  (222.gozlem ilavesi), maksimum 0.00284419560624433 pozitif yonli
(297.gozlem ilavesi), bir fark meydana gelmistir. Olusan sekil bir dogru veya
fonksiyon davranisina sahip degildir ve daha ¢ok bir spirale benzemektedir. Tablo 1
de gosterilen spirallerin hangisine istatistiksel olarak daha iyi uyum sagladigini

gormek icin (x,,g(x,)) ikililerine (1.13) doniisiimleri uygulanmis ve r =h(9)

kutupsal formu elde edilmistir. Sekil 27°de (r,¢) ikilileri gosterilmistir.

46



Sekil 26: Tiim gozlem degerlerinin ilavesi
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Sekil 27: Yeni mod ve Goriintiilerinin Kutupsal Formu
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r = h(¢) formu ile ifade edilen spirallerden hangi spirale daha iyi uyum sagladigini
gormek i¢in dogrusal olmayan en kiiciik kareler metodu uygulanmistir. Bu yontemin
secilmesindeki temel nedenlerinden biri r ’nin vektér degerli olmasi ve yontemin

ihtiyact gergek anlamda karsilamasidir. Bu yontemde,

min ([ GO, = min (£,0)7 + 1,007+ + 1, (0)°)

problemi ¢o6ziimlenmektedir. Yontem benzer bir mantikla buradaki probleme

uyarlanmigtir. Elde edilen (r,¢) ikilileri kullanilarak tablo 1’deki spiraller igin;

it =r,-h(0,), rer, 0, €0, 1<i<300

modeli olusturulup ¢6ziime ulagilmistir. Ayrica yontemde literatiirde gok¢a kullanilan
levenberg-marquardt algoritmasi kullanilmistir. Farkli sayida iterasyonlarla elde
edilen sonuglar tablo 3’de gosterilmistir. Uyum sonucunda grafikler sirasiyla sekil 28,
29, 30, 31, 32, 33 ve 34’te gosterilmistir.

Tablo 3: Tip-1 Gozlem Ekleme i¢in Uyum Yapilan Spiral Parametre Tahminleri

Spiral Cesidi  Tahminlenmis Parametreler ~ Ortalama Karesel Hata (MSE)
4 = 0.03468529 424608

Arsimedyan A 0.00193738882840167
b = 0.29279276 723244

Arsimet a = 032065936 7622548 0.0103900746270762

Fermat a = 050814078 1096771 0.0142229735034683

Hiperbolik 4 = 202204219 944218 0.0299202358504255

Lituus a = 127601911 311210 0.0239930107264074

4 = 002617899 446781
Logaritmik A 0.00194584689304169
b = 1.36432603 000841

4 = 110285225 999961
Neoid A 0.00191906460052744
b = -1.9642766 7977909
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Sekil 28: Tip-l Arsimedyan Spiraline Uyum
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Sekil 29: Tip-1 Arsimet spiraline uyum
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Sekil 30
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Sekil 31: Tip-1 Hiperbolik spiraline uyum
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Sekil 32
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Sekil 33: Tip-1 Logaritmik Spirale Uyum
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Sekil 34: Tip-1 Neoide Uyum

0.84

0.835

0.83

0.825

0.82

= 0815

0.81

0.805

0.8

0.795

0.79

o 1.0
o Uyum

8]

25

2515

2535 2.54

56



Tip-1 dagilis1 i¢in yapilan uyumlara bakildiginda ortalama karesel hata degeri
en diisiik neoid spirali i¢in elde edilmistir. Bu durumun Neoid’e daha iyi uyum
sagladig1 soylenebilir. Dolayisiyla dagilisa eklenen her bir gozlemin mod ve
goriintlilerinin hareketi Neoid spiraline benzer bir yapida ortaya ¢ikmustir.

Tip-I dagilist gosteren (x,,x,,...,x,,) bu orijinal veri setine gozlem
degerlerinin eklenmesi dagilis1 degistirmemekle beraber mod ve goriintiisii diizlemde
bir spiral belirtmektedir. Olusan bu durum beraberinde su sorular1 akla getirmektedir:
Acaba bu orijinal veri setinden bir gozlem ¢ikarildiginda dagilis degisir mi? Mod ve

goriintlisii bu durumda nasil davranig gosterir?

G, matrisinin her bir siitun vektori veri setinden sirasiyla ¢ikarilmig yeni gozlem
uzaymi gostermektedir. G_’nin her bir siitun vektdriine Pearson yontemi teker teker

uygulandiginda elde edilen diferansiyel denklemlerin ve g(x) fonksiyonlarinin

parametreleri degismekle beraber dagilisin bigimi ve tipi degismemistir. Mod ve
goriintiileri sekil 35°te gosterilmistir. EKlenmis ve ¢ikarilmig durumlar ise sekil 36’da

gosterilmistir.
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Sekil 35: Tip-1 Gozlem Cikarma Durumunda Olusan Yeni Mod Noktalar1 ve Goriintiileri
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Sekil 36: Tip-I Eklenmis ve Cikarilmigs Gozlemlerin Mod Noktalar1 ve Goriintiileri
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Sekil 37: Tip-1 Eklenmis-Cikarilmis Mod ve Gériintiilerinin Kutupsal Formlari
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Tip-1 dagilisinda gozlemlerin gikarilmast sonucu olusan hareketi modellemek
icin ekleme isleminde yapilan yontemin aynis1t bu durum igin gergeklestirilmistir.
Uygulanma sonucunda elde edilen sonuglar tablo 4’de gosterilmistir. Uyum sonunda
tablo 1°de ifade edilen spiraller i¢inden ortalama karesel hatasi en diisiik logaritmik
spiral ¢ikmigtir. Dolayisiyla gozlem c¢ikarmanin mod ve goriintlisiiniin hareketi

acisindan logaritmik spirale daha iyi uyum sagladig1 s6ylenebilir.

Tablo 4: Tip-1 Gézlem Cikarma i¢in Uyum Yapilan Spiral Parametre Tahminleri

Spiral Cesidi ~ Tahminlenmis Parametreler ~ Ortalama Karesel Hata (MSE)

4 = 003877982 43794234
Arsimedyan 0.00213141542331879
b = 0.30356386 3671998

Arsimet a = 032066379 2221226 0.00963912940080613
Fermat 4 = 0.50814983 9022451 0.0132960895473552
Hiperbolik 4 = 2.02210023 711476 0.0286994713508009
Lituus a4 = 1.27605144 798284 0.0228207517867588

4 = 0.02895457 66982139
Logaritmik R 0.00212114741664270
b =1.32419788 770497

4 =1.04817974 279191
Neoid A 0.00215717441626251
b = -1.8269826 3569563

Burada kadar Pearson Tip-I dagilisinda gozlem ekleme veya ¢ikarma ile
fonksiyonun tanim araliginda bir noktanin eklenmesinin dagilisi, modu ve mod
goriintiilerini nasil etkiledigi incelendi. Bundan sonraki amag¢ Tip-VI dagilisinda
gozlem ekleme ve ¢ikarma sonucu mod davranigini belirlemektir. Tip-I ve Tip-VI
dagilislarinin her ikisinin de ortak bir komsusu olan bir dagilis vardir. Bu komsu Tip-

[I dagilisidir. Bu dagilista b, = 0 dir. Dikkat edilirse orijinal veri setine yapilan
ilavelerde elde edilen b, degerleri gittik¢ce azalmaktadir. 4.75 degerinin ilavesi ile b,

negatif deger almis ve dagilis Tip-VI olmustur. Aslinda hassas bir inceleme
yapildiginda  veri  setine  4.6599989987  degerinin  ilavesi  sonucunda

b, = 0.0000311310 09 olarak elde edilmektedir. Teorik olarak hala Tip-1 dagilisidir
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ancak Tip-III’e ¢cok yakin bir komsulukta yer alir. Daha hassas incelmeyle b, sifir
olabilir veya sifira ¢ok daha yakin olarak elde edilebilir. 4.75 degerinin ilavesi ile elde
edilen bu Tip-VI dagilis1 da Tip-III dagilisinin ¢ok yakin bir komsulugundadir. Bu
yiizden dagilisa eklenen herhangi bir deger dagilisin tipini ¢ok kolay degistirebilir.

Bunu gérmek icin Tip-VI dagilist (x,,x,,...,x,, .4.75) gosteren veri setine tanim

-9

aralifinda & = 216138420 556857  degerinin eklenmesi sonucunda b, = 5,84.10
gibi oldukga kii¢iik hatta sifir sayilabilecek bir deger elde edilir. Dolayisiyla dagilis
Tip-III olur. Sekil 38’de bu dagilislar gosterilmistir. Orijinal veri setine r ’den daha

biiytik bir x = 5.5 ilave edilirse, asagida parametreleri ile verilen Tip-VI B-bigimli

dagilis ailesinin merkezinde denilebilecek bir dagilis elde edilir.

Diferansiyel Denklem g (x) Parametreleri
Parametreleri
a - 046702077 6540068 r, - 2.38169474 7026041
b, -076162208 3215782 r, - 517270468 1731743
b,  -046702077 6540068 m, - 27.2725100 70829668
b, -006182103 3021134 m, 11.0067855 45842382

Bu Tip-VI dagilisini referans alarak veri setine gézlem degerlerinin eklenmesi veya
cikarilmas1 durumunda, dagilisin degisip degismedigi ve mod iizerindeki etkisi

incelenecektir.
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Sekil 38: Tip-1, Tip-VI ve Tip-Ill
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Tip-1 incelemesinde oldugu gibi dnce veri setindeki gozlemler teker teker ilave edilip
Pearson yontemi uygulandiginda elde edilen o.y.f’ler degisirken dagilisin tipi ve

bi¢imi degismemistir. Olusan mod ve goriintiileri sekil 39°da gosterilmistir.

Sekil 39: Tip-VI Dagilisina Gézlem Ilaveleri Sonucu Olusan Mod Ve Gériintiileri
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Veri setine yapilan eklemeler sonucu olusan yeni mod ve goriintiileri diizlemde yine

spiral ¢izmektedir. Bu nedenle r = h(¢) kutupsal formuna gegmek igin (x,,g(x,))

a

ikililerine (1.13) doniisiimleri uygulanmis ve sekil 40°ta gosterilmistir

Sekil 40: Tip-VI Gozlem Ekleme Sonucu Mod ve Goriintiilerinin Kutupsal Gosterimi

077
[e]

0.76 -

075~

0.74 [~

0713
s~

07

o
07
o)
o
0.69 [~ o®
o
@O
o
0.68 o
ﬁéﬁ 0
. \ | | | \ \ \ | \ |
232 233 234 235 236 237 238 239 24 241 242

64



Tip-VI i¢in r = h(¢) formu ile ifade edilen spirallerden hangi spirale daha iyi uyum
sagladigin1 gérmek icin dogrusal olmayan en kiigiik kareler metodu uygulanmstir.

Elde edilen (r,6) ikilileri kullanilarak tablo 1’deki spiraller igin;

it =r,—h(0,), rer, 0,6, 1<i<301

modeli  olusturulup ¢o6ziime ulasilmistir. Coéziimlerde levenberg-marquardt
algoritmasi kullanilmistir. Farkli sayida iterasyonlarla elde edilen sonuglar tablo 5°te
gosterilmistir. Uyum sonucunda grafikler sirasiyla sekil 41,42, 43, 44, 45, 46 ve 47°de

gosterilmistir.

Tablo 5: Tip-VI Gozlem Ekleme i¢in Uyum Yapilan Spiral Parametre Tahminleri

Spiral Cesidi  Tahminlenmis Parametreler  Ortalama Karesel Hata (MSE)

4 = 010077755 3339451
Arsimedyan A 0.00187029116373426
b = 0.44139351 8997010

Arsimet a = 029323458 1123022 0.00429746492707085
Fermat a4 = 044716679 6348457 0.00654394367069772
Hiperbolik 4 = 1.58567040 925713 0.0173603223579923
Lituus 4 = 103984434 990078 0.0130971498915080

4 = 007216263 4443702
Logaritmik . 0.00183526443845646
b = 0.96579665 8058882

4 = 0.66803547 6316375
Neoid 0.00241431389563186

b = -0.8715981 82579486

Tip-VI dagilisina gézlemlerin ilavesini mod ve goriintiisii birlikte hareketi i¢in yapilan
uyum modellerinden en kiigiik ortalama karesel hataya sahip logaritmik spiral
olmustur. Dolayisiyla gézlem eklemek mod ve goriintiileri agisindan logaritmik bir

spiral hareketine sebep oldugu sdylenebilir.
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Sekil 41: Tip-VI Arsimedyan Spiraline Uyum
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Sekil 42: Tip-VI Arsimet spiraline uyum
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Sekil 43: Tip-VI Fermat Spiraline Uyum
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Sekil 44: Tip-VI Hiperbolik spirale uyum
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Sekil 45
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Sekil 46: Tip-VI Logaritmik Spirale Uyum
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Sekil 47

: Tip-VI Neoid Spiraline Uyum
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Tip-VI dagilis1 gosteren veri setinden bu sefer gozlem degerleri teker teker ¢ikarilip
Pearson yontemi uygulandiginda; son gézlemin ¢ikarilmasi Tip-1 dagilisini olusturan
veri setini meydana getirdigi igin son gozlemi ¢ikarmak Tip-I dagilisina sebep
olmaktadir. Ayrica 298, 299, 300 numarali gézlemlerin bu veri setinden ¢ikarilmasi
dagilis1 tipini bir hayli degistirmis ve Tip-1V dagilisi olusmasina neden olmustur.
Diger tiim gozlemlerin teker teker c¢ikarilmasi dagilisin tipini ve big¢imini
degistirmemistir. Elde edilen mod ve goriintiiler (1-297 arasi) sekil 48’de ekleme ve
cikarma durumlar ise sekil 49°da gosterilmistir. Mod ve gorlntiileri bir spiral
belirtmektedir.

Tip-VI dagilisindan gozlem ¢ikarmanin mod ve goriintiileri agisindan hangi
spirale daha iyi uyum sagladigini gérmek icin diger durumlarda oldugu gibi yine
dogrusal olmayan en kiiciik kareler metodu uygulanmis elde edilen sonuglar tablo 6’da
sunulmustur. Bu sonuglara goére en kiigiik ortalama karesel hata Arsimedyan spiralinde
olugmustur. Dolayistyla bu spirale daha iyi uyum gosterdigi i¢in Tip-VI dagilisindan
gozlem ¢ikarma, mod ve gorlintilerinin hareketi acisindan Arsimedyan spirali

yapisinda ortaya ¢ikmaktadir.

Tablo 6: Tip-VI Gozlem Cikarma igin Uyum Yapilan Spiral Parametre Tahminleri

Spiral Cesidi  Tahminlenmis Parametreler  Ortalama Karesel Hata (MSE)

4 = 0.20957098 7348414

Arsimedyan A 0.00096285361729217
b = 0.71525264 0902757

Arsimet 4 = 029327708 3211886 0.00104727400809178

Fermat a4 = 044728120 7525127 0.00136471176370339

Hiperbolik 4 = 1.58665132 704983 0.00374639478887188

Lituus 4 = 1.04035688 045583 0.00271248190252349

4 = 0.08159750 76396365
Logaritmik 0.00118600917811071

b = 0.91286625 2697726

a = 0.41679042 6019416
Neoid ) 0.000963329951848848
b = -0.2872896 10159014
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Sekil 48: Tip-VI i¢in Gézlem Cikarma Durumu Olugsan Mod ve Goriintiileri

.Q::((ﬁ—‘a)::)

0.503 —

0.502 —

0.501 —

0.499 [—

0.498 [~

0.497 [—

00

@O

0 Za g(,)

o (za)i, gi((xa)i)

0.495
-0.475

-0.47 -0.465 -0.46 -0.455 -0.45 0.445

(ﬁ:ﬂ)i

74



Sekil 49: Tip-VI i¢in Ekleme Ve Cikarma Durumunda Olusan Mod Ve Gériintiileri
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Sekil 50: Tip-VI Eklenmis-Cikarilmis Mod ve Goériintiilerinin Kutupsal Formlari
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SONUC

Pearson Tip-1 B-bi¢imli dagilisina sahip veri setine tanim aralig1 igerisinde
—r,, X, X, Xy XX =3.25,3.5, 4.5 degerleri teker teker eklenerek yeni g (x)
olasilik yogunluk fonksiyonlar1 Pearson yontemine gore elde edilmistir. incelemeler
sonunda bu eklenen degerlerin dagilisin bigimini ve tipini degistirmedigi anlasilmig

x, Ve f(x_) noktalar referans alinarak yeniolusan x, ve g(x,) noktalar1 arasindaki
sayisal farkliliklar belirtilmistir. Kuyruklara gidildik¢e x, ve x, arasindaki farklilik
artarken f(x_) ve g(x,) arasindaki fark daha az miktarda bir artig gostermistir. Yer

yer fonksiyonun konkav ve konveks oldugu bolgeleri belirten dogrular arasinda

kesisim kaybolmustur. Eklemeler ile g (x) fonksiyonun iis parametreleri f(x) gore
artis gostermis Ozellikle x = 4.5 degerinin ilavesinde daha uzun kuyruklu bir dagilis

elde edilmistir. Ayrica H (x) fonksiyonundaki b, degeri azalan bir davranig

2

sergilemistir. Hassas bir incelemeyle veri setine 4.6589989987 degerinin ilavesi ile b,
degeri oldukca kiiciik olarak bulunmustur. Bu durum Tip-III dagilisinin bir e,
komsulugunda yer aldigimizi gdstermektedir. Daha hassas bir incelemeyle b,

tamamen sifir veya sifira ¢ok daha yakin olarak elde edilebilir. x = 4.75 degerinin
ilave edilmesi dagilisin bi¢cimini korumus ama tipini degistirmistir. Bu degerin ilavesi
Tip-VI dagilist meydana getirmistir. Mod noktalar1 ve goriintiileri arasindaki fark
bliylim{istiir.

Tiim bu analizlerde mod ve goriintiilerinin birlikte olusturdugu bir egri veya
dogrunun varlig1 icin yetersiz kalmistir. Dolayisiyla veri setinde yer alan her bir
gbzlemin veri setine teker teker ilave edilip Pearson yontemi her bir ilave icin
uygulanmistir. Uygulama sonunda elde edilen verilerde dagilisin tipinin ve bigiminin
degismedigi saptanmistir (bkz. Ek.4). Bulunan yeni x_, ve g(x,) noktalar1 diizlemde
bir spirale benzer bir hareket gostermektedir. Bu durumun tablo-1 ile verilen
spirallerden hangisine daha iyi uyum sagladigin1 goérmek i¢in, dogrusal olmaya en
kiigiik kareler metodu uygulanmis ve sonuglar tablo-3’de gosterilmistir. Tablo-3’de

yer alan bilgilere gore olusan yeni durumun Neoid’ e daha iyi uyum sagladigi
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goriilmektedir. Arsimedyan spirali i¢in elde edilen sonuglarda oldukga iyidir. Uyum
sonucunda elde edilen grafikler ayrica gosterilmistir.

Veri setinden bir gézlemin ¢ikmasi durumunda x_ ve f(x_) noktalarmin
nasil degistigini, dagilisin bu durumda degisme gosterip gostermedigini bulmak igin
benzer yontem uygulanmistir. Her bir gézlemin ¢ikarilmasi halinde dagilis bigimi ve

tipi degismemistir (bkz. Ek.2). Ekleme durumlarina gére f(x_) ve g(x,) arasindaki
fark pozitif yonde daha fazla ve x_ ile x, arasindaki fark pozitif yonde daha fazla
sayida gerceklesmistir. x, Ve g(x,) noktalar1 yine diizlemde bir spiral hareketi

cizmektedir. Kutupsal gosterimlerine bakildiginda kolayca anlasilmaktadir.

Orijinal veri setine ilave edilen x = 4.75 degerinin Tip-VI dagilis1 tiirettigi daha
once goriilmiistii. Fakat b, degeri kiiglik olmasi nedeniyle yeni dagilis Tip-I1I dagilisin
¢, komsulugundadir. Bundan dolay1 veri setine ilave edilen bir gézlem veya veri
setinden ¢ikarilan bir gozlem dagilisin tipini kolaylikla degistirebilir. Ornegin;
5 = 216138420 556857 degerinin eklenmesi sonucunda b, sifira ¢ok yakin olarak
elde edilmistir. Orijinal veri setine r, degerinden daha biiyiik olan x = 5.5 degerinin
eklenmesi ile Tip-VI dagilislarinin merkezinde yer alan bir dagilis elde edilmistir. Bu
son ekleme ile olusan veri seti referans alinarak gozlem ekleme ve gozlem g¢ikarma
islemleri uygulanmistir. Tipki Tip-I dagilisinda oldugu gibi her bir gézlemin teker
teker ilave edilmesi sonucunda, o.y.f degismekle birlikte dagilis bigimi ve tipinin
degismedigi anlasilmaktadir (bkz. Ek.5). Yeni elde edilen mod ve goriintiileri yine bir
spiral ¢izdigi anlagilmaktadir. Tablo-1 ile verilen spirallere dogrusal olmayan en kiiciik
kareler metodu ile uyum yapildiginda tahminlenmis parametreler ile ortalama karesel
hata degerleri tablo-4’de sunulmustur. Bu sonuglara gore, mod ve goriintiileri
logaritmik spirale daha iyi uyum saglamaktadir. G6zlem degerlerinin ¢ikarilmasinda
ise oncelikle eklenen x = 5.5 degeri Tip-1 dagilisindan Tip-VI dagilisina tasidig i¢in
bu degeri ¢ikarmak tekrar Tip-I dagilisina sebep olacaktir. Ayrica 298, 299, 300
numarali gézlem degerlerinin veri setinden ¢ikmasi durumunda ise uygulanan Pearson
yontemi ile elde edilen sonuglarda Tip-IV dagilis1 elde edilmektedir. Bunlarin disinda
cikarilan gozlemler dagilisin bigimini ve tipini degistirmemistir (bkz. Ek. 3). Cikarma

isleminin sonunda ekleme durumuna gore x  ile x, arasindaki farklar her iki yonde

de azalmis goriintiiler arasinda ise pozitif yonlii farklar ¢ogunlukla ortaya ¢ikmustir.
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Dagilisin degismedigi kisim i¢in mod ve goriintiiler yine bir spiral ¢izmistir. Kutupsal
formalarindan kolayca goriilebilmektedir.

Calismada hem Tip-1 hem de Tip-VI dagilislarinda gézlem degerlerini veri
setine eklemenin dagilisin tipini ve bi¢imini degistirmedigi goriilmiistiir. Olusan bu
durumlarda yeni mod ve goriintiilerinin ¢esitli spiraller ¢izdigi anlasilmis gerekli
yontemlerle uyumlar gergeklestirilmistir. Tip-I dagilist i¢in gozlem ¢ikarma isleminde
dagilis bicimi ve tipi degismemistir. Mod ve goriintiileri yine spiral bigiminde hareket
ettigi gortlmistiir. Tip-VI dagilisinda ise veri setinden gbzlem ¢ikarmanin dagilisi
degistirdigi goriilmiis ve dagilisin degismedigi kisimlarda mod ve goriintiisii yine
spiral bigiminde ortaya ¢ikmistir. Olusan tiim bu durumlar i¢in uygun spiraller

asagidaki bigiminde 6zetlenebilir:

Islem Tip-I Tip-VI
Gozlem Ekleme Neoid Logaritmik
Gozlem Cikarma Logaritmik Arsimedyan

Yapilan bu islemlerden sonra verilen bir ¢ degeri igin bu spiraller yardimiyla
mod ve mod goriintiisii tahminlenebilir:
(1.14) formiillerinde ¢ degeri hesaplanirken aginin negatif yonlii oldugu durumlara
uygun bir doniisiim yapilmistir bu doniisiim;
0 = arctan (l) = arctan (LW + (3.2)
\x) \-x)
bicimindedir. Bunun temel nedeni dagilislarin hepsi B- bigimli saga ¢arpik oldugundan
mod degerleri(x) negatif, goriintiileri(y) ise daima pozitiftir. Verilen bir ¢ degeri igin
(%,9) noktalarin1 elde etmek igin (3.1) dontisimii kullanilmalidir. Doniisiimde y
degeri yalniz birakilirsa tahmini mod goriintiisii;
y = tan(6 — m).(—X) (3.2
olur. Tahmini mod degerini bulmak i¢in (1.14)’deki r formiilii kullanilabilir.
r=qx°+y’ (3.3)
oldugundan (3.3) de y yerine (3.2) ile elde edilen esitlik yerine yazilip x degeri yalniz
birakilirsa;
f

i Ji+lan (0 - 7))

(3.4)
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A

olarak elde edilir. Burada #, verilen 8 degerinin spiral denkleminde yerine
konulmasiyla elde edilen tahmini r degeridir. Dagilislar da mod negatif oldugundan X
degerinin negatif esiti kullanilir. Ornegin; 6 = 2.51 degeri igin Tip-I dagilisinda
gozlem ekleme durumu igin (X,9) noktalar1 tahmin edilmeye calisilsin: Gozlem

ekleme Tip-I dagilisinda Neoid’e daha iyi uyum sagladigindan

r = 1.102852259999610 — 1.96427667977909

olup verilen 6 degeri yerine yazilirsa +* = 0.803882492819931 olarak elde edilir.
(3.2) ve (3.3) denklemleri bu durum igin olusturulur ve (3.4) denkleminin de
yardimiyla, (X, y) tahminleri;

X = —0.64880405 8382356

§y = 0.47463707 8291373
olarak bulunur.

Yapilan tim bu ¢alismada gerekli tiim hesaplamalar ve bilgisayar kodlari

MATLAB 9.2 ortaminda hazirlanmistir. Grafiklerin ¢izilmesinde MATLAB 9.2 ve

GeoGebra 5.0 yazilimlart kullanilmustir.
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Ek 1: Veri seti x, — x,,, arasi
Goz. No Goz. No Goz. No Goz. No Goz. No
1 -1,36527701279573 31 -1,10767462270167 61 -0,938695000654708 91 -0,655743738391993 121 -0,388969039645268
2 -1,35720882960481 32 -1,10583018072741 62 -0,935824146031743 92 -0,640526909306446 122 -0,383423592092210
3 -1,35509014215234 33 -1,09664183411643 63 -0,932843166324349 93 -0,629492942114222 123 -0,380855973406428
4 -1,34580565706396 34 -1,09181000042277 64 -0,932005062057502 94 -0,604294434789671 124 -0,379532497619430
5 -1,33452122915454 35 -1,09028064053910 65 -0,928002371538269 95 -0,602078838325504 125 -0,373900495543549
6 -1,33228637811281 36 -1,08615654707660 66 -0,926044631793007 96 -0,596843119577673 126 -0,371162755850508
7 -1,26722405822829 37 -1,08573576172760 67 -0,916850746960243 97 -0,590234852100036 127 -0,354337994856341
8 -1,25919722473379 38 -1,06151525800531 68 -0,916670204485439 98 -0,583477279792763 128 -0,337133618543698
9 -1,23748479422248 39 -1,06052176523139 69 -0,907034126206129 99 -0,577922835271548 129 -0,334572814157837
10 -1,23382440928598 40 -1,05970044237591 70 -0,884226260701366 100 -0,538426322719177 130 -0,325473103369931
11 -1,22050587654756 41 -1,04629295538041 71 -0,879607238639367 101 -0,535932679892628 131 -0,324401636310534
12 -1,21996829088401 42 -1,04402012943573 72 -0,875309609948437 102 -0,533559784292528 132 -0,323551236138668
13 -1,21625760576324 43 -1,03483616799580 73 -0,853253230153036 103 -0,530695906959375 133 -0,322918772696322
14 -1,21496318402550 44 -1,03023842010737 74 -0,844555259343414 104 -0,528594894253890 134 -0,312929652919820
15 -1,21485575596886 45 -1,02006115302803 75 -0,833036205040534 105 -0,522197085581955 135 -0,311881039194923
16 -1,20529612537468 46 -1,00651500222029 76 -0,826466920695909 106 -0,508480048585806 136 -0,299836337562794
17 -1,19484976421386 47 -1,00253600864715 77 -0,815668879154249 107 -0,502447122786459 137 -0,297617074714566
18 -1,18641491910214 48 -1,00166571425979 78 -0,809610500329634 108 -0,501297485067229 138 -0,294871638188533
19 -1,18068431139105 49 -1,00075894722058 79 -0,773834393403977 109 -0,500504205624604 139 -0,287543474202458
20 -1,17167819960315 50 -0,998234590090054 80 -0,757477106710955 110 -0,480559002915084 140 -0,278304248845709
21 -1,15754121930782 51 -0,983632938327099 81 -0,703219969493271 111 -0,478091526873544 141 -0,274686700320306
22 -1,15547035104114 52 -0,983288010767136 82 -0,701109678495445 112 -0,476962526607135 142 -0,272949529340393
23 -1,15311036315515 53 -0,980424200075119 83 -0,700791197142762 113 -0,451482545380042 143 -0,270779948783006
24 -1,15035266146287 54 -0,978984537967464 84 -0,696733317925912 114 -0,446679569165768 144 -0,266037214226762
25 -1,12624598098517 55 -0,974711599402819 85 -0,689402472944801 115 -0,436324632710530 145 -0,263470193790010
26 -1,12461358003829 56 -0,972283182887238 86 -0,685035896908757 116 -0,413867051129927 146 -0,257760955173375
27 -1,12380018608645 57 -0,968568788365440 87 -0,679640975766238 117 -0,412175932115977 147 -0,256161384243628
28 -1,12162854791588 58 -0,966624479127242 88 -0,665534839007136 118 -0,408272334291694 148 -0,248573999737899
29 -1,11648811055950 59 -0,952605671352703 89 -0,661096794637244 119 -0,402329948873102 149 -0,230502800413239
30 -1,11175790792193 60 -0,951439965279586 90 -0,657795981866128 120 -0,399303822124776 150 -0,230451793052080

eks. 1



Ek 1 Veri seti x,, - x

300

arast (Devami)

Goz. No Goz. No Goz. No Goz. No Go6z. No
151 -0,227832910175603 181 0,0711086309752254 211 0,332543387624054 241 0,687029538532570 271 1,20491510562510
152 -0,226446562708592 182 0,0766812340753562 212 0,336614663008132 242 0,687086141910200 272 1,25116645063706
153 -0,213980348867590 183 0,0863565109072957 213 0,372271792460959 243 0,707816260663627 273 1,25258659719752
154 -0,196783793739633 184 0,0867346078130999 214 0,374308763063593 244 0,711853126149079 274 1,28710367765214
155 -0,187158159288636 185 0,0876391035215478 215 0,392819963954397 245 0,721410380923896 275 1,29916528232694
156 -0,186500991500175 186 0,103350070153016 216 0,412277276103901 246 0,726578566954671 276 1,30041477697871
157 -0,185462721858641 187 0,109907650105788 217 0,419078993321995 247 0,729197402481880 277 1,38913749840118
158 -0,160946147872993 188 0,110826806349926 218 0,421682718215500 248 0,744751267850901 278 1,41035483389035
159 -0,160446582917770 189 0,120719162414253 219 0,422106022644813 249 0,751599606096795 279 1,42639828085005
160 -0,157548982024587 190 0,122538648545375 220 0,427525820873916 250 0,764728680765287 280 1,48249069466808
161 -0,141409294995570 191 0,128833013814843 221 0,439857367163381 251 0,769640767274577 281 1,49834634418248
162 -0,128215181945518 192 0,136293433099481 222 0,454336384130124 252 0,776728862798036 282 1,54500372052162
163 -0,115674845916985 193 0,137361121867025 223 0,474911300111813 253 0,828391218554851 283 1,55091896612123
164 -0,0887000854349389 194 0,146153477006386 224 0,482433570446673 254 0,848156052729627 284 1,57688913004364
165 -0,0861233062244018 195 0,162322441873936 225 0,497277522538654 255 0,855916862494333 285 1,67165575092131
166 -0,0855852083828830 196 0,177393807517866 226 0,505048160024792 256 0,862977044060863 286 1,76279005587457
167 -0,0833736292165894 197 0,180938867882162 227 0,530313395027932 257 0,914945193745511 287 1,79697781284956
168 -0,0784777643478400 198 0,181796236713538 228 0,549157593013180 258 0,944756636293819 288 1,80488123233370
169 -0,0765422828696276 199 0,186575684371789 229 0,553240578286249 259 0,952772367558040 289 1,81916983567454
170 -0,0538852241845851 200 0,198391605551512 230 0,569976934826095 260 0,962491954092327 290 1,91740126476560
171 -0,0151670942803566 201 0,199227437420478 231 0,571926942331937 261 1,01281108898965 291 2,09561284637747
172 -0,0111909771646750 202 0,212293899039714 232 0,573494090443625 262 1,05857567154685 292 2,11006647539670
173 -0,00979392483594177 203 0,213178718322906 233 0,579093032268653 263 1,07196538860279 293 2,15305685993168
174 -0,00461790016706165 204 0,245656270221496 234 0,592233535397470 264 1,07535706607017 294 2,35003704466373
175 0,00543234933952985 205 0,258944011557563 235 0,598661962711090 265 1,07880772443041 295 2,43957915861511
176 0,0123891007688917 206 0,261387081857428 236 0,620595554694166 266 1,12866440741333 296 2,48015564369838
177 0,0151200774061537 207 0,293041249564749 237 0,624259159559446 267 1,13779766856647 297 2,49425559558626
178 0,0244470547297193 208 0,315179336690609 238 0,649670692095157 268 1,16259523086469 298 2,61719164267495
179 0,0578939211454528 209 0,319074451888594 239 0,670253549854734 269 1,16709112275556 299 2,81735174404040
180 0,0585085084772163 210 0,320556812356533 240 0,686859052422946 270 1,20194312449529 300 3,16143756066761

eks. 2



Ek 2: Gozlem ¢ikarildiginda olusan parametreler Tip-I

Goz. No.

W 0 N O U & W N R

P < = =
W N m O

14

bo

-1,25454348753647
-1,25423895492609
-1,25416090943723
-1,25382822466826
-1,25344403492259
-1,25337053398341
-1,25158767996982
-1,25141332330870
-1,25098889216629
-1,25092398236453
-1,25070357271231
-1,25069518960371
-1,25063839922214
-1,25061902845897
-1,25061743100763
-1,25048148607957
-1,25034677961073
-1,25024836502687
-1,25018669243344
-1,25009812156748
-1,24997927802185
-1,24996390430035
-1,24994701012172
-1,24992810941446

b, =a

-0,652556170581601
-0,652171323024631
-0,652071903416102
-0,651644191307202
-0,651141592567356
-0,651044271538723
-0,648519045727787
-0,648247128036881
-0,647552999988028
-0,647441827975596
-0,647051260140200
-0,647035950090192
-0,646931225528264
-0,646895084293644
-0,646892093872518
-0,646631508154944
-0,646359098600165
-0,646148405546696
-0,646009918228739
-0,645799790382505
-0,645488182448096
-0,645444380357188
-0,645395031467086
-0,645338130340380

b,

0,170781610037387
0,170616278565875
0,170573684628671
0,170391014487737
0,170177613729587
0,170136456833239
0,169091283125745
0,168981926506235
0,168706456576846
0,168662882018336
0,168511144560439
0,168505241793163
0,168464962457536
0,168451101808249
0,168449955878272
0,168350670210675
0,168248173935205
0,168169903892592
0,168118980448166
0,168042579531148
0,167931434820827
0,167916040100526
0,167898768922305
0,167878953663771

I‘1‘
5,22650550452149
5,22844990691118
5,22895050650372
5,23109562204702
5,23359735384772
5,23407923267465
5,24621253227142
5,24746489354624
5,25059648872544
5,25108827217809
5,25279150796356
5,25285744732629
5,25330670756267
5,25346101445863
5,25347376497751
5,25457431084073
5,25570078459176
5,25655328934343
5,25710382487206
5,25792284976461
5,25909665528712
5,25925731071187
5,25943691977864
5,25964212765208

r,
-1,40550762050607
-1,40600501181386
-1,40613396340315
-1,40669095337185
-1,40735030350405
-1,40747861069949
-1,41089332633981
-1,41127281407576
-1,41225495084204
-1,41241422470623
-1,41297864675468
-1,41300093482433
-1,41315373990131
-1,41320661808184
-1,41321099672848
-1,41359460255833
-1,41400025683990
-1,41431760632024
-1,41452806985244
-1,41485050355130
-1,41533635432384
-1,41540546683335
-1,41548359236774
-1,41557402824716

m,
5,19064748797164
5,19514286506467
5,19630156520927
5,20127321708380
5,20708557416130
5,20820700951238
5,23669585703337
5,23967194789007
5,24715558452273
5,24833705394633
5,25244453308982
5,25260407946447
5,25369224913311
5,25406647439353
5,25409740806445
5,25677416470815
5,25952936795472
5,26162659720336
5,26298736780282
5,26502251217170
5,26796632202904
5,26837219462786
5,26882691885735
5,26934777421557

m,
0,664783900578238
0,665962583990719
0,666267459883571
0,667580859560996
0,669127977575340
0,669428028933021
0,677269555697880
0,678120686360106
0,680299832955623
0,680649739314359
0,681881072545939
0,681929406606444
0,682260161458293
0,682374363721717
0,682383814421814
0,683208127899271
0,684071543786023
0,684740599620929
0,685180990905002
0,685850193960759
0,686844944050730
0,686985014852126
0,687142898066982
0,687325043764980
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

-1,24980067671117
-1,24979445032394
-1,24979145946284
-1,24978383685307
-1,24976788340632
-1,24975577668026
-1,24974728940954
-1,24974404763909
-1,24973332680303
-1,24973127469820
-1,24973113421385
-1,24973196589205
-1,24973214959182
-1,24977291357547
-1,24977582844756
-1,24977831066797
-1,24982800059243
-1,24983811516077
-1,24988388244414
-1,24990970653446
-1,24997364801078
-1,25007291618664
-1,25010507877748
-1,25011229250919
-1,25011987659765
-1,25014135443134
-1,25027595257930

-0,644875219001949
-0,644846074689422
-0,644831655331866
-0,644793491577781
-0,644705081141071
-0,644626102503083
-0,644559742112808
-0,644530315365663
-0,644388764287194
-0,644317666281434
-0,644295637690256
-0,644237366941275
-0,644231514030358
-0,643923008966529
-0,643911528242329
-0,643902105871573
-0,643757015389913
-0,643734033327539
-0,643645861483636
-0,643604519419307
-0,643519554537538
-0,643420217592391
-0,643393972704976
-0,643388407924401
-0,643382676725683
-0,643367079653044
-0,643287084105125

0,167722237775194
0,167712676292280
0,167707960864524
0,167695530158745
0,167667021329856
0,167641915903387
0,167621105495149
0,167611965183124
0,167568816364367
0,167547702563299
0,167541243709745
0,167524359750141
0,167522680606035
0,167439350961932
0,167436482168837
0,167434142621587
0,167400014621471
0,167394979517561
0,167376809791689
0,167369008863996
0,167354762243325
0,167342123575553
0,167339755504298
0,167339317805983
0,167338892273665
0,167337871092127
0,167336619918372

5,26122573820421
5,26131958916681
5,26136573081375
5,26148690001067
5,26176205762173
5,26200089236436
5,26219609826342
5,26228096722031
5,26267341881900
5,26285975046877
5,26291588086523
5,26306047154093
5,26307467129595
5,26372303188616
5,26374266821311
5,26375849562395
5,26396550589643
5,26399112482447
5,26406721497456
5,26408899764790
5,26409924569782
5,26403359312722
5,26399749396834
5,26398859629233
5,26397894501977
5,26395003787542
5,26372486773449

-1,41632581583192
-1,41637424010077
-1,41639825277753
-1,41646198511041
-1,41661066155367
-1,41674477590131
-1,41685848275972
-1,41690922027204
-1,41715622613315
-1,41728230342490
-1,41732166523163
-1,41742651178641
-1,41743710329759
-1,41801409150136
-1,41803640455051
-1,41805477122386
-1,41834448342762
-1,41839172164760
-1,41857713612376
-1,41866669522929
-1,41885728238938
-1,41909483028252
-1,41916115626704
-1,41917545638005
-1,41919027704235
-1,41923111409492
-1,41945524869398

5,27342736519640
5,27367342398109
5,27379462398369
5,27411364016057
5,27484241575952
5,27548053370667
5,27600655285243
5,27623666690634
5,27731422314440
5,27783537519286
5,27799386135189
5,27840584424018
5,27844662174078
5,28040883703071
5,28047344742386
5,28052593314349
5,28126523041791
5,28136886117044
5,28172469048706
5,28186537659973
5,28208946387241
5,28220500186124
5,28220011487890
5,28219672933188
5,28219232130854
5,28217533228682
5,28194277189481

0,688811233959115
0,688905088911127
0,688951538124905
0,689074520271471
0,689359679968478
0,689614738625491
0,689829294883003
0,689924513218552
0,690383238091862
0,690614115316900
0,690685717823477
0,690875288912509
0,690894343807113
0,691902894082939
0,691940611010753
0,691971577475190
0,692449898945877
0,692525952652752
0,692818624351873
0,692956406640927
0,693240945584683
0,693576699919977
0,693666151845256
0,693685168067890
0,693704772384439
0,693758229396026
0,694035471766435
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-1,25027934265525
-1,25030785883828
-1,25032244235980
-1,25036669711958
-1,25039249077768
-1,25043283640264
-1,25045438291336
-1,25061828289129
-1,25063257740409
-1,25079536534408
-1,25083365321344
-1,25087402913159
-1,25088549378178
-1,25094092633749
-1,25096844486269
-1,25110119432599
-1,25110385860420
-1,25124921141285
-1,25161713829517
-1,25169559093818
-1,25176973852237
-1,25216722112718
-1,25233147638272
-1,25255524152532
-1,25268593991614
-1,25290547895596
-1,25303114687121

-0,643285402873776
-0,643271811637026
-0,643265226208368
-0,643246648453742
-0,643236732226572
-0,643222458970293
-0,643215416541638
-0,643173254980736
-0,643170423118094
-0,643146091326438
-0,643142268646974
-0,643138936700747
-0,643138116356388
-0,643134899692650
-0,643133746794146
-0,643131989203358
-0,643132014595883
-0,643136675571152
-0,643173001894596
-0,643184580038933
-0,643196601510774
-0,643276833996433
-0,643316792568164
-0,643376733772983
-0,643414431059865
-0,643481820259256
-0,643522532338908

0,167336685077754
0,167337392604333
0,167337860161640
0,167339685752704
0,167341013373012
0,167343447486706
0,167344914946653
0,167359367333673
0,167360871208945
0,167380272555313
0,167385380949526
0,167390968199608
0,167392590682516
0,167400649979027
0,167404777775577
0,167425775953528
0,167426214680620
0,167451081813129
0,167520979338058
0,167536964697626
0,167552375871481
0,167639406219714
0,167677263055245
0,167730356208658
0,167762105764640
0,167816548944698
0,167848294929978

5,26371837167075
5,26366237188466
5,26363283357772
5,26353974139357
5,26348324618348
5,26339184913826
5,26334162110321
5,26293180174940
5,26289401307337
5,26244465437777
5,26233442508405
5,26221652432469
5,26218274880392
5,26201767031547
5,26193467395127
5,26152538791006
5,26151703207221
5,26105359133497
5,25982457648086
5,25955394090348
5,25929578615260
5,25787785025406
5,25727757446340
5,25644858421946
5,25595901891078
5,25512876101336
5,25464943782951

-1,41946029655190
-1,41950177140229
-1,41952232811885
-1,41958219145328
-1,41961545035053
-1,41966525792296
-1,41969081912524
-1,41986484214260
-1,41987850728579
-1,42001996771762
-1,42004984205401
-1,42008009594926
-1,42008846175037
-1,42012757148236
-1,42014619371846
-1,42022923419314
-1,42023079250265
-1,42030996276365
-1,42046663793473
-1,42049322257327
-1,42051643035206
-1,42061280319626
-1,42064056807208
-1,42066865555456
-1,42068031799524
-1,42069273962129
-1,42069608961486

5,28193454773266
5,28186146757136
5,28182150684874
5,28169029380615
5,28160737145032
5,28146892846802
5,28139089961594
5,28071703448447
5,28065232600195
5,27986001663892
5,27966040403936
5,27944504116048
5,27938301552762
5,27907791371179
5,27892337451256
5,27815159112427
5,27813568320152
5,27724531654726
5,27482440276224
5,27428232880287
5,27376278787491
5,27087312369375
5,26963448655777
5,26791164361030
5,26688824806594
5,26514364012851
5,26413170619711

0,694041368937047
0,694089181812120
0,694112445181308
0,694178463816660
0,694213975889953
0,694265496863703
0,694291124058256
0,694448956710091
0,694459973404819
0,694559696828431
0,694576977548605
0,694592929678743
0,694597050869976
0,694614542830573
0,694621785235501
0,694644379536589
0,694644636222111
0,694648021926196
0,694577184736820
0,694549694654276
0,694520232874595
0,694311450447290
0,694203315771631
0,694038373093853
0,693933449075484
0,693744242433881
0,693629142175982
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79
80
81
82
83
84
85
86
87
88
89
920
91
92
93
94
95
96

98
99
100
101
102
103
104
105

-1,25380746915989
-1,25418048102279
-1,25548744598126
-1,25554020455872
-1,25554817811826
-1,25565002896512
-1,25583521188687
-1,25594621686207
-1,25608406366770
-1,25644797486207
-1,25656345810321
-1,25664964203908
-1,25670334908635
-1,25710437870409
-1,25739805524959
-1,25807663072231
-1,25813676205280
-1,25827912799409
-1,25845932677209
-1,25864414597954
-1,25879644392636
-1,25988718187941
-1,25995638579108
-1,26002226407774
-1,26010180365103
-1,26016017514846
-1,26033800868011

-0,643803792825100
-0,643954610759761
-0,644546272477238
-0,644571946958070
-0,644575838140176
-0,644625792064916
-0,644717781303074
-0,644773625281636
-0,644843686831993
-0,645032318281780
-0,645093254833406
-0,645139059298070
-0,645167743226992
-0,645385239503766
-0,645548098753456
-0,645935371594934
-0,645970400375720
-0,646053781921585
-0,646160214306800
-0,646270396572541
-0,646361956800131
-0,647037251265127
-0,647081223497585
-0,647123204903481
-0,647174050496681
-0,647211474372502
-0,647326060616937

0,168052421315080
0,168154667377925
0,168529273068750
0,168544848391993
0,168547205053078
0,168577369991424
0,168632503026521
0,168665724423174
0,168707153603587
0,168817415564552
0,168852664793870
0,168879049191681
0,168895524381552
0,169019325768554
0,169110822563484
0,169324742766544
0,169343858953530
0,169389217432181
0,169446826324802
0,169506135425995
0,169555174288623
0,169910520875967
0,169933299581530
0,169955008389885
0,169981250926168
0,170000531550754
0,170059385648349

5,25163468697936
5,25015972943345
5,24490041010358
5,24468584367755
5,24465340347043
5,24423875273031
5,24348360555025
5,24303022700045
5,24246652203442
5,24097502021283
5,24050080116970
5,24014664006624
5,23992583273604
5,23827476307561
5,23706346913115
5,23425950009261
5,23401077593127
5,23342178387717
5,23267607435322
5,23191107428846
5,23128059982987
5,22676590783764
5,22647965574213
5,22620719557820
5,22587828486540
5,22563694490257
5,22490189229342

-1,42066463735397
-1,42062219234873
-1,42036440670967
-1,42035093752274
-1,42034888333800
-1,42032222053084
-1,42027177074947
-1,42024034193802
-1,42020010915195
-1,42008772535233
-1,42005025855660
-1,42002174958428
-1,42000375019764
-1,41986384131200
-1,41975545201050
-1,41948700411122
-1,41946205613988
-1,41940226294604
-1,41932513517296
-1,41924438261760
-1,41917660765167
-1,41866004170674
-1,41862548536435
-1,41859239779038
-1,41855220054458
-1,41852252903219
-1,41843124000326

5,25770017827568
5,25451803594194
5,24302269906479
5,24254940565019
5,24247782165316
5,24156221644233
5,23989184537690
5,23888721437434
5,23763630163643
5,23431707805796
5,23325893393573
5,23246781403904
5,23197420617027
5,22827438416818
5,22555023628653
5,21921326876420
5,21864909680775
5,21731178505073
5,21561598522269
5,21387323888614
5,21243461711910
5,20207122664068
5,20141046977595
5,20078113866725
5,20002088333146
5,19946266945877
5,19776055939547

0,692824022295678
0,692387961930319
0,690664557700734
0,690589515773563
0,690578141423081
0,690432096026010
0,690163049453954
0,689999661841543
0,689794626098341
0,689242387983182
0,689063945722517
0,688929806248236
0,688845801711660
0,688208807637633
0,687731863826250
0,686598154075218
0,686495655293440
0,686251707120046
0,685940400868369
0,685618230769789
0,685350597608475
0,683379508514152
0,683251350259061
0,683129017754559
0,682980886283447
0,682871879015562
0,682538232626574
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106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

-1,26071958304352
-1,26088746052571
-1,26091945132394
-1,26094152550945
-1,26149625058347
-1,26156481098601
-1,26159617399526
-1,26230239329168
-1,26243507242758
-1,26272050462479
-1,26333606014757
-1,26338219035740
-1,26348854039244
-1,26365006774626
-1,26373214690163
-1,26401150322946
-1,26416075477985
-1,26422969974645
-1,26426519666661
-1,26441593556867
-1,26448902053395
-1,26493527141132
-1,26538602162576
-1,26545259637655
-1,26568802265680
-1,26571562329918
-1,26573751096342

-0,647574808780378
-0,647685484471296
-0,647706660154421
-0,647721287621520
-0,648093122079913
-0,648139643810420
-0,648160966595133
-0,648647980797005
-0,648740948680704
-0,648942534633305
-0,649384689060246
-0,649418236510835
-0,649495798744609
-0,649614194315582
-0,649674631232407
-0,649881728015596
-0,649993268208042
-0,650045005212783
-0,650071695056307
-0,650185434746931
-0,650240815412678
-0,650582340083109
-0,650933343874924
-0,650985714456483
-0,651172026892648
-0,651193984767794
-0,651211414997547

0,170186237094122
0,170242287593569
0,170252985037560
0,170260369503429
0,170446747193361
0,170469888270049
0,170480481835933
0,170720277058470
0,170765591719141
0,170863354830650
0,171075462806903
0,171091427809421
0,171128270698059
0,171184326338011
0,171212855710142
0,171310182301765
0,171362324467372
0,171386444643957
0,171398871438972
0,171451705191388
0,171477358042378
0,171634512920985
0,171794165343997
0,171817823993134
0,171901650448656
0,171911494724055
0,171919303866043

5,22332593065208
5,22263318337927
5,22250122015694
5,22241017240984
5,22012480342200
5,21984273468897
5,21971373295611
5,21681453047980
5,21627115876010
5,21510376154699
5,21259408122573
5,21240647238736
5,21197421685076
5,21131841557460
5,21098551551077
5,20985428014294
5,20925107085679
5,20897271154507
5,20882946752557
5,20822172933552
5,20792739829443
5,20613509206649
5,20433374990628
5,20406851548528
5,20313235231220
5,20302278490944
5,20293592474189

-1,41823087809366
-1,41814081179201
-1,41812351710798
-1,41811155899425
-1,41780453183187
-1,41776572045597
-1,41774790311461
-1,41733627298582
-1,41725671943622
-1,41708320133674
-1,41669794039096
-1,41666845777318
-1,41660016149910
-1,41649555876182
-1,41644200101974
-1,41625766327157
-1,41615786773673
-1,41611145835083
-1,41608748737917
-1,41598511074287
-1,41593513275007
-1,41562507743664
-1,41530318200831
-1,41525487946521
-1,41508246917775
-1,41506209145457
-1,41504590684744

5,19410123654149
5,19248834991628
5,19218080250027
5,19196855377497
5,18662550507419
5,18596395860297
5,18566125081037
5,17883193113735
5,17754624938558
5,17477773027734
5,16879570924055
5,16834681356428
5,16731161142975
5,16573852122628
5,16493880379965
5,16221519406326
5,16075895976963
5,16008601932984
5,15973948911429
5,15826748091467
5,15755352329444
5,15319055524453
5,14877757112819
5,14812528951256
5,14581765168333
5,14554701095659
5,14533237451517

0,681814566491081
0,681492869058941
0,681431338745824
0,681388839472435
0,680309572692745
0,680174689976749
0,680112879053826
0,678703080110953
0,678434395970094
0,677852290894522
0,676577926420593
0,676481374519488
0,676258220257579
0,675917788040350
0,675744104339980
0,675149442199202
0,674829481903304
0,674681147218420
0,674604643986123
0,674278768093024
0,674120182296872
0,673143455213895
0,672141887909429
0,671992651452389
0,671462155636983
0,671399677833231
0,671350089364428
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

-1,26575377877025
-1,26600949173422
-1,26603619965272
-1,26634105783173
-1,26639683475995
-1,26646566217221
-1,26664841897416
-1,26687679424078
-1,26696557550890
-1,26700807894987
-1,26706104264998
-1,26717635469531
-1,26723849703032
-1,26737601352769
-1,26741436846146
-1,26759524871426
-1,26801884068007
-1,26802002150118
-1,26808053424417
-1,26811247637502
-1,26839681795861
-1,26878026386941
-1,26899027847247
-1,26900449288714
-1,26902691788056
-1,26954457971259
-1,26955488625303

-0,651224379823133
-0,651429301794967
-0,651450828570974
-0,651698241834834
-0,651743851249501
-0,651800280865933
-0,651950925597912
-0,652140858297051
-0,652215212132102
-0,652250912810399
-0,652295494913618
-0,652392928469712
-0,652445648666813
-0,652562853061485
-0,652595676701106
-0,652751275013656
-0,653121048020746
-0,653122089763098
-0,653175559267101
-0,653203850457705
-0,653457781890589
-0,653806474138102
-0,654000707893209
-0,654013941558663
-0,654034842284744
-0,654525537529653
-0,654535475489997

0,171925109376472
0,172016527683504
0,172026093487876
0,172135521345619
0,172155590176603
0,172180375244003
0,172246298066377
0,172328906033291
0,172361089916284
0,172376511731832
0,172395741668148
0,172437658161990
0,172460275412864
0,172510396736139
0,172524393734890
0,172590507730706
0,172746029806034
0,172746464740078
0,172768764123760
0,172780543462716
0,172885662121561
0,173028192410180
0,173106653070438
0,173111974053933
0,173120371322376
0,173315193123344
0,173319091836337

5,20287138293951
5,20185870687454
5,20175314308152
5,20055104063099
5,20033168742503
5,20006126694573
5,19934462464095
5,19845206034698
5,19810599399182
5,19794050392002
5,19773445769531
5,19728652442227
5,19704551687330
5,19651316879676
5,19636493687156
5,19566736703317
5,19404385207890
5,19403934700404
5,19380863856519
5,19368698489928
5,19260806112839
5,19116521244696
5,19038133690889
5,19032845429482
5,19024507094264
5,18833660414926
5,18829894392528

-1,41503386353960
-1,41484294410121
-1,41482282708915
-1,41459078826487
-1,41454784746420
-1,41449464855358
-1,41435224502723
-1,41417191078769
-1,41410107473259
-1,41406701525635
-1,41402443909608
-1,41393122127353
-1,41388068598757
-1,41376809714984
-1,41373650634412
-1,41358639632216
-1,41322730449111
-1,41322628813296
-1,41317408590260
-1,41314643694887
-1,41289739066734
-1,41255280812737
-1,41235954344787
-1,41234634108232
-1,41232548072391
-1,41183250353159
-1,41182245449119

5,14517283943449
5,14266416880807
5,14240204912621
5,13940873037733
5,13886080571141
5,13818456677172
5,13638835266494
5,13414255297102
5,13326912705099
5,13285090734579
5,13232969609936
5,13119466619019
5,13058284733975
5,12922857505232
5,12885076382733
5,12706849475359
5,12289125141418
5,12287959986195
5,12228244825216
5,12196719544550
5,11915959737649
5,11536962556925
5,11329188127903
5,11315120083359
5,11292924625979
5,10780067387375
5,10769846367924

0,671313208628795
0,670730703572533
0,670669559515993
0,669967464511406
0,669838168130619
0,669678254893416
0,669251659491590
0,668714454702524
0,668504350279068
0,668403509240343
0,668277617768875
0,668002624349388
0,667853909217873
0,667523498560589
0,667431016108390
0,666992911916037
0,665953801191898
0,665950877824798
0,665800861087634
0,665721510463622
0,665010053990375
0,664035372371219
0,663493599017308
0,663456717047658
0,663398475091107
0,662033937730814
0,662006358824009
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160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

-1,26961447211456
-1,26994019895174
-1,27019852094560
-1,27043720567091
-1,27092722709028
-1,27097231952465
-1,27098169748542
-1,27102010072190
-1,27110431006902
-1,27113729283716
-1,27151020611085
-1,27208925690897
-1,27214442286785
-1,27216361186876
-1,27223382206181
-1,27236614104014
-1,27245460259299
-1,27248862371171
-1,27260178994911
-1,27296841383867
-1,27297456728186
-1,27309600329104
-1,27314682012442
-1,27323079835718
-1,27323397000386
-1,27324152359223
-1,27336509695039

-0,654593066705379
-0,654912168423559
-0,655170754204484
-0,655414456816274
-0,655931137829440
-0,655979916821086
-0,655990089816206
-0,656031852077483
-0,656124021137351
-0,656160349821269
-0,656580853571328
-0,657277381247886
-0,657347208903918
-0,657371664708151
-0,657461910960528
-0,657635487669343
-0,657754330077899
-0,657800685635282
-0,657957713103624
-0,658503752577777
-0,658513527076003
-0,658711783695244
-0,658798146926252
-0,658946131443519
-0,658951863377613
-0,658965559778719
-0,659199885630403

0,173341647638710
0,173465446185243
0,173564260977919
0,173656106680723
0,173846500471487
0,173864157656220
0,173867832979188
0,173882894996618
0,173915987822751
0,173928974539229
0,174076871338939
0,174311223663066
0,174333921021035
0,174341833827230
0,174370867032555
0,174425953768455
0,174463077511892
0,174477423382379
0,174525440961466
0,174684916458624
0,174687656851774
0,174742296443435
0,174765515385604
0,174804433871160
0,174805918586227
0,174809459282867
0,174868449163207

5,18808149066340
5,18690141927729
5,18597674584682
5,18513210816072
5,18343163976965
5,18327770167947
5,18324574539596
5,18311509621882
5,18282984122654
5,18271858591305
5,18148092176624
5,17964964998197
5,17948240872819
5,17942458299684
5,17921460107336
5,17882615742568
5,17857229859990
5,17847602426015
5,17816168986429
5,17722119510451
5,17720668184465
5,17693145089911
5,17682336824895
5,17665573418366
5,17664970121249
5,17663542745638
5,17642331254253

-1,41176416806749
-1,41143960353227
-1,41117454571048
-1,41092301558160
-1,41038394510511
-1,41033262971042
-1,41032191827994
-1,41027791122576
-1,41018059056622
-1,41014215602514
-1,40969407540845
-1,40893788836662
-1,40886103421896
-1,40883406965168
-1,40873434740932
-1,40854155550037
-1,40840878057378
-1,40835681408778
-1,40818002141002
-1,40755541097397
-1,40754407978247
-1,40731300646902
-1,40721158029024
-1,40703664128813
-1,40702983532350
-1,40701356327330
-1,40673307519638

5,10710746696648
5,10387417792236
5,10130659390335
5,09893122657126
5,09404418592146
5,09359367495847
5,09349996270718
5,09311613811206
5,09227410734870
5,09194415258971
5,08820700087607
5,08237366504288
5,08181542928773
5,08162112936416
5,08090964540681
5,07956617587053
5,07866590365538
5,07831917929555
5,07716369325467
5,07339132589758
5,07332753017102
5,07206426400663
5,07153290106623
5,07065053164719
5,07061709074404
5,07053741112903
5,06922550609557

0,661846582000816
0,660962693001791
0,660248200647493
0,659576315225479
0,658156734361167
0,658023066988359
0,657995198100993
0,657880818888511
0,657628546909644
0,657529174952138
0,656381538131702
0,654491575103368
0,654302901231223
0,654236857485876
0,653993306089664
0,653525593989974
0,653205929981382
0,653081368776711
0,652659961628938
0,651201388075311
0,651175379891594
0,650648670143813
0,650419726679528
0,650028159701415
0,650013011987460
0,649976822496354
0,649358977184692
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187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

-1,27341237453730
-1,27341879744400
-1,27348473444035
-1,27349622434311
-1,27353443616204
-1,27357662581148
-1,27358238742987
-1,27362719088210
-1,27369719357778
-1,27374784307623
-1,27375769284957
-1,27375995642922
-1,27377172675455
-1,27379462877208
-1,27379591334885
-1,27381020119989
-1,27381077382080
-1,27379681734684
-1,27377131353148
-1,27376536336670
-1,27365259984287
-1,27353408076326
-1,27350982721508
-1,27350032893423
-1,27341808438603
-1,27338794311195
-1,27307592980969

-0,659295656968637
-0,659308983766009
-0,659450883089560
-0,659476675245965
-0,659565156662176
-0,659668519515028
-0,659683176978073
-0,659802580081311
-0,660016016025934
-0,660207636125129
-0,660251662570218
-0,660262249886611
-0,660320836121586
-0,660462493852813
-0,660472341385776
-0,660623278148358
-0,660633293253433
-0,660982454054733
-0,661114749104406
-0,661138392301193
-0,661425275311667
-0,661604014077300
-0,661633561258991
-0,661644655228611
-0,661731292583970
-0,661759469444463
-0,661978762811693

0,174891653353076
0,174894838521321
0,174928064774444
0,174933965095349
0,174953868045660
0,174976430451804
0,174979567803407
0,175004526229619
0,175046305248564
0,175080384076139
0,175087711324697
0,175089443807269
0,175098818236448
0,175119921798396
0,175121302356654
0,175140943510572
0,175142141171855
0,175174357068312
0,175180879920768
0,175181654352293
0,175179654328893
0,175164855874207
0,175161101414453
0,175159581792210
0,175145451157171
0,175139903895335
0,175075028526962

5,17635492661512
5,17634629453538
5,17626828767604
5,17625691610872
5,17622473766083
5,17620103279065
5,17619892504706
5,17619384278140
5,17624193069153
5,17635425200012
5,17639019066460
5,17639942855540
5,17645482975547
5,17662028863080
5,17663353356228
5,17686715721105
5,17688478662853
5,17769165581338
5,17811195175898
5,17819495629230
5,17943205570536
5,18047641428563
5,18067548402056
5,18075245003028
5,18139926057142
5,18162886203524
5,18385494847963

-1,40661723857558
-1,40660106168430
-1,40642790248759
-1,40639624390299
-1,40628718766599
-1,40615887447420
-1,40614059618412
-1,40599089834096
-1,40571952469890
-1,40547129667134
-1,40541358942389
-1,40539967249129
-1,40532237568082
-1,40513337229264
-1,40512011687555
-1,40491489461244
-1,40490113476030
-1,40440848174143
-1,40421408457496
-1,40417880862175
-1,40373516986800
-1,40344014308049
-1,40338956884763
-1,40337042811203
-1,40321782216141
-1,40316687406968
-1,40274025507407

5,06871856219400
5,06864943083265
5,06793552597677
5,06781024081710
5,06739133334062
5,06692409374818
5,06685983309885
5,06635559302789
5,06554520271058
5,06492754603912
5,06480172527204
5,06477241377199
5,06461701221126
5,06429125080583
5,06427136985375
5,06401519292621
5,06400156824507
5,06383117383008
5,06394806625992
5,06398144847893
5,06475038422099
5,06566233568586
5,06585489577716
5,06593071054073
5,06659515055238
5,06684168063426
5,06945506705879

0,649107193510730
0,649072192370622
0,648700059567616
0,648632529201538
0,648401127669827
0,648131342106318
0,648093132858401
0,647782329827482
0,647228903432434
0,646734587196320
0,646621380519318
0,646594178383957
0,646443805170351
0,646081331196760
0,646056194769929
0,645671987899312
0,645646568457628
0,644766915158686
0,644437463326906
0,644378845852960
0,643675082371955
0,643245395886393
0,643175202371588
0,643148917122981
0,642945082397355
0,642879392397777
0,642381786053580
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214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

-1,27305549408126
-1,27285679899068
-1,27262268386642
-1,27253472522250
-1,27250021462826
-1,27249456007278
-1,27242107543358
-1,27224636656265
-1,27202790915742
-1,27169272269802
-1,27156292616143
-1,27129541478323
-1,27114935828803
-1,27064595209420
-1,27024216214146
-1,27015149331737
-1,26976804050281
-1,26972213196561
-1,26968505110357
-1,26955122059260
-1,26922884563397
-1,26906691916338
-1,26849367267059
-1,26839480574259
-1,26768466298534
-1,26707845923517
-1,26656938594484

-0,661989783502955
-0,662082362557624
-0,662164825144033
-0,662190025535336
-0,662199172076554
-0,662200632859901
-0,662218686704926
-0,662255259379099
-0,662290162908038
-0,662324699823706
-0,662332881445816
-0,662341997402435
-0,662343032857028
-0,662328539303973
-0,662299833704554
-0,662291588268659
-0,662250221505446
-0,662244608726868
-0,662239977797355
-0,662222557703280
-0,662176294284741
-0,662150909360477
-0,662050653255272
-0,662031847403728
-0,661885146201798
-0,661745462704720
-0,661619155902721

0,175070435987126
0,175024290023007
0,174967197940687
0,174945159339953
0,174936437238211
0,174935004279352
0,174916287738507
0,174871146585364
0,174813609427135
0,174723420456830
0,174687978021401
0,174614163187738
0,174573472828849
0,174431460949744
0,174315898031668
0,174289776716499
0,174178689753449
0,174165327755687
0,174154525984278
0,174115474712737
0,174021007148919
0,173973358824211
0,173803730703851
0,173774338928916
0,173562197699841
0,173379856790101
0,173225975788621

5,18399379536023
5,18531349820935
5,18681316467705
5,18736460391842
5,18757942526437
5,18761454520259
5,18806902460557
5,18913639260521
5,19044863815311
5,19242278531886
5,19317654306549
5,19471410305669
5,19554548540140
5,19837395725383
5,20060782117009
5,20110575708133
5,20319841063885
5,20344761254626
5,20364869850771
5,20437301872170
5,20610908878881
5,20697677145404
5,21002761517437
5,21055074994997
5,21428510024273
5,21744409563717
5,22007908549644

-1,40271696372181
-1,40251076568237
-1,40230479432237
-1,40223543524809
-1,40220925006847
-1,40220501217146
-1,40215122777399
-1,40203216008497
-1,40189827826771
-1,40171918020399
-1,40165700664569
-1,40153956720696
-1,40148088827680
-1,40130354519783
-1,40118481280952
-1,40116062693210
-1,40106726335059
-1,40105699174577
-1,40104882891179
-1,40102033685444
-1,40095760085332
-1,40092903037697
-1,40084210129517
-1,40082917952559
-1,40075222860634
-1,40070624064028
-1,40067987073860

5,06962907710406
5,07133343478209
5,07336452633018
5,07413263727976
5,07443465256939
5,07448417087097
5,07512850898084
5,07666600939172
5,07859813767968
5,08157983282984
5,08273921706065
5,08513594787118
5,08644825251893
5,09098882674997
5,09464793344221
5,09547141445718
5,09896089000806
5,09937937054515
5,09971748785353
5,10093857618413
5,10388473448552
5,10536698915378
5,11062650349239
5,11153541022979
5,11807834889922
5,12368232277746
5,12840064699262

0,642357611919436
0,642159245968396
0,641992476409258
0,641944353777782
0,641927334603687
0,641924641187631
0,641891975097588
0,641830263587474
0,641780288673981
0,641751346158130
0,641753168313970
0,641776358347901
0,641798907806499
0,641921936911615
0,642063469773186
0,642099766362033
0,642269575185524
0,642291562964444
0,642309567419637
0,642376322447609
0,642547931222753
0,642639526087667
0,642989923210943
0,643054169357436
0,643544938041426
0,644000374126759
0,644405627859877
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241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

-1,26656406732213
-1,26656230106498
-1,26590167029860
-1,26576984494939
-1,26545364972833
-1,26528027247566
-1,26519178006543
-1,26465740482592
-1,26441737363046
-1,26394916247616
-1,26377128697079
-1,26351204036102
-1,26153231893031
-1,26073399446060
-1,26041449663065
-1,26012092553803
-1,25787670114036
-1,25652551147192
-1,25615458803834
-1,25570059173583
-1,25327875381620
-1,25097836352453
-1,25028892883258
-1,25011316608248
-1,24993388700112
-1,24729412706692
-1,24680104935716

-0,661617796073970
-0,661617344311602
-0,661442397097545
-0,661406126610115
-0,661317397208072
-0,661267742053935
-0,661242132450922
-0,661083824791968
-0,661010757699479
-0,660864938837314
-0,660808445903724
-0,660725071638966
-0,660051531229936
-0,659763456372422
-0,659645784680578
-0,659536514204698
-0,658667712429512
-0,658118835781680
-0,657965079694238
-0,657775165772336
-0,656732015012758
-0,655698363574488
-0,655381115713852
-0,655299710898007
-0,655216460091962
-0,653966119675759
-0,653727660771642

0,173224364779277
0,173223829765947
0,173023237192025
0,172983101749171
0,172886698305868
0,172833760843296
0,172806721161338
0,172643163715518
0,172569552785430
0,172425729711133
0,172371013820441
0,172291196269051
0,171679288415793
0,171431556458477
0,171332283621817
0,171241008012764
0,170541715280444
0,170119707855548
0,170003768616289
0,169861820352620
0,169104059386760
0,168384028095908
0,168168282377089
0,168113288377283
0,168057197896300
0,167231909799178
0,167077918238647

5,22010653545694
5,22011565094100
5,22351332009803
5,22418862764936
5,22580501269688
5,22668934592651
5,22714019233681
5,22985552659080
5,23107136923421
5,23343658515127
5,23433299945913
5,23563745994831
5,24552682543607
5,24948241952378
5,25106079194373
5,25250880880681
5,26351126906979
5,27008294740712
5,27188053541542
5,27407705291422
5,28572860509203
5,29669714222442
5,29996610188173
5,30079813199504
5,30164624210372
5,31406742820691
5,31637354692631

-1,40067964988570
-1,40067957678449
-1,40066034478662
-1,40065835259876
-1,40065591974538
-1,40065594349715
-1,40065631481700
-1,40066350667796
-1,40066938330932
-1,40068529017651
-1,40069281102183
-1,40070517120168
-1,40084912831430
-1,40092927095439
-1,40096453024549
-1,40099846173191
-1,40130247548295
-1,40151978046058
-1,40158351171053
-1,40166379131814
-1,40213162111462
-1,40263206378944
-1,40279175693439
-1,40283315121750
-1,40287565510235
-1,40353312610463
-1,40366223436445

5,12844999893760
5,12846638843909
5,13460519952860
5,13583218232420
5,13877785373751
5,14039458803321
5,14122019265563
5,14621160238828
5,14845685394863
5,15284204955268
5,15450988956539
5,15694252342303
5,17558717552110
5,18313787658888
5,18616467977071
5,18894829673921
5,21030185766988
5,22321823583185
5,22677147912535
5,23112478643656
5,25442371699311
5,27666552244338
5,28335105387693
5,28505682514398
5,28679729004181
5,31248761118544
5,31729863999402

0,644409963771468
0,644411404132295
0,644965314980817
0,645079304914698
0,645357130614017
0,645512026049423
0,645591762802782
0,646082621597345
0,646308119704538
0,646756430762942
0,646929562671642
0,647184568702990
0,649227274886456
0,650093884578810
0,650446955006248
0,650774393549211
0,653366150802824
0,654995479707307
0,655451062994125
0,656013346924300
0,659094879937111
0,662140024068567
0,663073479125481
0,663312929873713
0,663557782622518
0,667232414740608
0,667932745111223
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268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

-1,24544859948132
-1,24520133375966
-1,24326455338341
-1,24309783908512
-1,24047518714588
-1,24039388258942
-1,23840539989571
-1,23770545847211
-1,23763281406828
-1,23242544067476
-1,23117100018403
-1,23022167167932
-1,22690533773001
-1,22597089652734
-1,22323660996829
-1,22289209245705
-1,22138674966376
-1,21602868523971
-1,21116715681311
-1,20944226012789
-1,20905242060797
-1,20835664622423
-1,20392759182700
-1,19793535558627
-1,19759336101002
-1,19672646324905
-1,19617467458242

-0,653066011649074
-0,652943863337099
-0,651974827420873
-0,651890414065056
-0,650542193310789
-0,650499796813323
-0,649451877036545
-0,649078018100668
-0,649039068796623
-0,646175179227238
-0,645464075529910
-0,644920400473093
-0,642983049392018
-0,642426201348937
-0,640767876439099
-0,640555773707567
-0,639620372925330
-0,636166832792323
-0,632832188877622
-0,631590635555020
-0,631304979824457
-0,630790105722634
-0,627325360600976
-0,621610693907835
-0,621194047937790
-0,620007828131069
-0,615862078141590

0,166655881199598
0,166578780931822
0,165975612500839
0,165923759938396
0,165109674310569
0,165084490104815
0,164469681717751
0,164253822196377
0,164231436464656
0,162636597129830
0,162255734224134
0,161968502622384
0,160972628526309
0,160694366631439
0,159886962898823
0,159786015068689
0,159347200727527
0,157820776645207
0,156500661138551
0,156053075872679
0,155953810970854
0,155778571415347
0,154737393125517
0,153769013112688
0,153754338671009
0,153776760979190
0,155372052462718

5,32267568574842
5,32382414980969
5,33277853232399
5,33354580460642
5,34553903988883
5,34590844272835
5,35489523099826
5,35803583406050
5,35836108013465
5,38129454374169
5,38669350443284
5,39074235391110
5,40460834298144
5,40842874799147
5,41935468800338
5,42070215008489
5,42650482641436
5,44581538310252
5,46083230579994
5,46534335682045
5,46628790367894
5,46789718277686
5,47517231326641
5,46739543823872
5,46533713608952
5,45776928698298
5,39168682366597

-1,40402602905303
-1,40409403962035
-1,40464223809836
-1,40469068278969
-1,40547801059305
-1,40550316055853
-1,40613172483984
-1,40635903639884
-1,40638280625344
-1,40817170035480
-1,40862715986661
-1,40897806004298
-1,41024572817871
-1,41061466890571
-1,41172414188700
-1,41186712511601
-1,41250037572410
-1,41487062211917
-1,41719322930191
-1,41806244279140
-1,41826255633784
-1,41862326794052
-1,42104326320471
-1,42489896040612
-1,42516465505815
-1,42589981474867
-1,42789752964626

5,33051294627723
5,33293165295715
5,35190389495219
5,35353908462421
5,37930021131920
5,38009982428795
5,39967065160558
5,40656498241331
5,40728064545086
5,45859816875275
5,47094903073464
5,48028749483377
5,51282039918063
5,52195209114734
5,54854429759863
5,55187852564447
5,56639468674871
5,61711643580320
5,66107069994578
5,67591373961878
5,67919584284831
5,68497824478322
5,71875534652586
5,74531393882442
5,74502101780964
5,74161509329515
5,66978389802325

0,669875355665343
0,670233902740385
0,673077636566155
0,673325304003906
0,677280084024460
0,677404423173975
0,680477309744025
0,681573403824231
0,681687590634726
0,690079420718198
0,692161350428464
0,693752419157497
0,699415862070208
0,701041414863665
0,705874335850574
0,706491454795412
0,709209750821114
0,719184913467640
0,728678664209896
0,732162451175978
0,732959100815691
0,734389906525180
0,743806674205873
0,757946892193346
0,758860489818683
0,761318078351805
0,766380033324394
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295
296
297
298
299
300

-1,19821855232527
-1,19972210495072
-1,20033680606860
-1,20795743245993
-1,23129297054969
-1,32428630383604

-0,614897264787377
-0,614701678289884
-0,614672916594377
-0,615399744645222
-0,621435078002521
-0,656141599809861

0,157092132347107
0,158120849315907
0,158518081011299
0,162954973295242
0,174875334225033
0,218058159824252

5,34206320290970
5,31506572868747
5,30499841806089
5,20160581410134
4,97022130265164
4,39183448396720

-1,42781711305007
-1,42752223932901
-1,42737819535225
-1,42510404676810
-1,41663222299992
-1,38281340290016

5,60130591511675
5,56188364312342
5,54690063387321
5,38683785289449
5,00639326334001
4,00884659781763

0,764385256420871
0,762393037190368
0,761527992188215
0,749826648827704
0,711966072077640
0,577085892881025

eks. 14



Ek 3: Gozlem ¢ikarildiginda olusan parametreler Tip-VI

Goz. No.
1

2

10
11
12
13
14
15
16
17
18
19

20

b 0
-0,759127598681329

-0,759120957608864
-0,759119457920823
-0,759114070879856
-0,759110087471923
-0,759109627956944
-0,759141841231038
-0,759151653759363
-0,759184255152829
-0,759190604450532
-0,759215733198970
-0,759216813485797
-0,759224408240818
-0,759227114107644
-0,759227339985760
-0,759248238064305
-0,759272855362106
-0,759294063834211
-0,759309140204909

-0,759333907935510

b,
-0,467959466662896

=a

-0,467838389653836
-0,467807023058904
-0,467671652398114
-0,467511650092328
-0,467480546298379
-0,466657157993844
-0,466566258434462
-0,466331699614228
-0,466293763528093
-0,466159583047781
-0,466154293022691
-0,466118043387168
-0,466105506766665
-0,466104468832280
-0,466013645417919
-0,465917848514167
-0,465843097458990
-0,465793623517259

-0,465717995439818

b,
-0,0618992922819598

-0,0619225457282242
-0,0619285430338493
-0,0619542945179005
-0,0619844437925704
-0,0619902667791894
-0,0621391258563262
-0,0621548210036837
-0,0621944716532759
-0,0622007594326654
-0,0622226905345301
-0,0622235448242097
-0,0622293766793133
-0,0622313844528439
-0,0622315504677046
-0,0622459473415182
-0,0622608376177131
-0,0622722283368544
-0,0622796489314349

-0,0622907969526571

51
-5,20286845809848
-5,19575328525451
-5,19391184032688
-5,18597368422662
-5,17661121692442
-5,17479386615432
-5,12707230504995
-5,12186013127126
-5,10847794532740
-5,10632366449249
-5,09872922333380
-5,09843066704589
-5,09638666173390
-5,09568051947277
-5,09562207417345
-5,09051877119687
-5,08516090731829
-5,08099959806844

-5,07825562317308

-5,07407801609618

P
-2,35714474094225
-2,35946564432829
-2,36006892752692
-2,36268224087619
-2,36579170689378
-2,36639881758673
-2,38280414658886
-2,38465747911347
-2,38948268072231
-2,39026910674003
-2,39306483190861
-2,39317551417767
-2,39393492366803
-2,39419795366097
-2,39421973965324
-2,39613161041097
-2,39816033186810
-2,39975241451518

-2,40081067712128

-2,40243566206046

m,
-26,8802447610407
-26,9197222960517
-26,9300223691829
-26,9748233919966
-27,0285162363682
-27,0390483250888
-27,3295775784280
-27,3631020094849
-27,4510261989571
-27,4654426390348
-27,5168834527342
-27,5189260293822
-27,5329527210615
-27,5378159775284
-27,5382189003870
-27,5736452477670
-27,6113789430655
-27,6410904792233
-27,6608865747601

-27,6913541026307

m,
10,7249712008057
10,7705154402974
10,7823794405673
10,8338922784792
10,8954360824754
10,9074836140993
11,2366572771008
11,2742454437048
11,3724267122562
11,3884685133003
11,4455758411635
11,4478390666394
11,4633718677404
11,4687535777074
11,4691993679401
11,5083423210815
11,5499181875889
11,5825676560056
11,6042771179386

11,6376182552626

ek s. 15



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

-0,759375381247971
-0,759381718073209
-0,759389020025795
-0,759397660523268
-0,759478044891135
-0,759483796551763
-0,759486676810753
-0,759494413156981
-0,759512993645394
-0,759530421163143
-0,759545716819767
-0,759552701765749
-0,759588193130882
-0,759607315523044
-0,759613433177784
-0,759630084834169
-0,759631796447991
-0,759734169601218
-0,759738527190228
-0,759742138844534
-0,759802262330793

-0,759812669233313

-0,465604455671798
-0,465588348996220
-0,465570156014811
-0,465549115601435
-0,465375094305982
-0,465363945307805
-0,465358419705136
-0,465343763866008
-0,465309630999971
-0,465278912517808
-0,465252924178083
-0,465241345082369
-0,465185135907820
-0,465156555569449
-0,465147648920128
-0,465123964001068
-0,465121574637389
-0,464992435317292
-0,464987486538790
-0,464983415863053
-0,464919570177185

-0,464909230223953

-0,0623070479658892
-0,0623093021595038
-0,0623118320901759
-0,0623147359694491
-0,0623377530690561
-0,0623391604386298
-0,0623398546453191
-0,0623416851297171
-0,0623458855947526
-0,0623495874166863
-0,0623526579672862
-0,0623540071996802
-0,0623603814839257
-0,0623635035879366
-0,0623644590578061
-0,0623669576110682
-0,0623672061665832
-0,0623795559567745
-0,0623799815810070
-0,0623803287008991
-0,0623853932589387

-0,0623861404322427

-5,06784873499047
-5,06696957169991
-5,06597797317840
-5,06483313667414
-5,05545421287098
-5,05485942065812
-5,05456493430987
-5,05378483772822
-5,05197375055997
-5,05035102220213
-5,04898380027619
-5,04837637279911
-5,04544392002931
-5,04396391742751
-5,04350432439791
-5,04228610024664
-5,04216353140502
-5,03564079391792
-5,03539532817380
-5,03519369994534
-5,03206735873651

-5,03156799171164

-2,40489264615632
-2,40524296896335
-2,40563922050403
-2,40609823066213
-2,40992705922031
-2,41017446868878
-2,41029718885002
-2,41062301229614
-2,41138371980267
-2,41207065203156
-2,41265359170445
-2,41291386300717
-2,41418228555650
-2,41483055061497
-2,41503305326103
-2,41557270539956
-2,41562724080059
-2,41860327988577
-2,41871855185284
-2,41881344536089
-2,42031124930521

-2,42055562104637

-27,7375747762332
-27,7441793550298
-27,7516539491267
-27,7603177559812
-27,8327938994431
-27,8374886419144
-27,8398177920140
-27,8460031639206
-27,8604521536909
-27,8735086497305
-27,8845945221709
-27,8895457743446
-27,9136879734950
-27,9260331734180
-27,9298902379195
-27,9401703145032
-27,9412092753204
-27,9979080705185
-28,0001033310428
-28,0019103901129
-28,0304150728077

-28,0350614710918

11,6880260871754
11,6952112982197
11,7033374985234
11,7127491601636
11,7911505811119
11,7962074798998
11,7987152631507
11,8053716359268
11,8209013403463
11,8349101371705
11,8467858288405
11,8520841113333
11,8778656099361
11,8910136112163
11,8951163441366
11,9060388079419
11,9071416704802
11,9670148610038
11,9693195017563
11,9712157652930
12,0010218485096

12,0058602242845

ek s. 16



43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

-0,759855342113512
-0,759877074217214
-0,759926036260696
-0,759992992678905
-0,760013038390643
-0,760017445340361
-0,760022045526251
-0,760034897789933
-0,760110538454737
-0,760112351623861
-0,760127451889184
-0,760135073909550
-0,760157817256800
-0,760170822945505
-0,760190826988835
-0,760201351319893
-0,760278293857898
-0,760284774281798
-0,760356428467175
-0,760372768120011
-0,760389810565241

-0,760394615905339

-0,464868859502246
-0,464849492219551
-0,464808602184099
-0,464758354628386
-0,464744490316034
-0,464741511607426
-0,464738428524750
-0,464729955254392
-0,464684085785635
-0,464683066499224
-0,464674717329321
-0,464670596557209
-0,464658665952162
-0,464652084680509
-0,464642296180069
-0,464637305864507
-0,464604015088724
-0,464601457931125
-0,464575585970134
-0,464570281476214
-0,464564975294364

-0,464563520364392

-0,0623888355677703
-0,0623899915452666
-0,0623920981776087
-0,0623939521497763
-0,0623942940345102
-0,0623943566828053
-0,0623944173417637
-0,0623945614713093
-0,0623946888305049
-0,0623946774351516
-0,0623945574359965
-0,0623944800447702
-0,0623941834704826
-0,0623939705643101
-0,0623935831347859
-0,0623933506982750
-0,0623910795920350
-0,0623908441842953
-0,0623878125290999
-0,0623870151310455
-0,0623861431382417

-0,0623858899383323

-5,02963949543384
-5,02872743035650
-5,02683382980222
-5,02457757583642
-5,02397139440306
-5,02384220174100
-5,02370888656541
-5,02334467789820
-5,02143625803557
-5,02139522878756
-5,02106173657443
-5,02089890267816
-5,02043449979211
-5,02018311058781
-5,01981608975972
-5,01963237197636
-5,01847687692918
-5,01839405466397
-5,01761943169644
-5,01747775132862
-5,01734327579745

-5,01730777884135

-2,42151511054177
-2,42197869583816
-2,42296535568036
-2,42419491917618
-2,42453808082211
-2,42461205462768
-2,42468871572581
-2,42489991739537
-2,42605798378923
-2,42608403708701
-2,42629804005316
-2,42640406745304
-2,42671265571129
-2,42688397743453
-2,42714035728908
-2,42727183599645
-2,42816482452386
-2,42823475771028
-2,42895654423538
-2,42910837721709
-2,42926188241746

-2,42930428077033

-28,0532886919463
-28,0620841391970
-28,0807723265831
-28,1039826443462
-28,1104404939854
-28,1118312472604
-28,1132719984160
-28,1172384095249
-28,1389003343479
-28,1393857200751
-28,1433689545778
-28,1453398721266
-28,1510657596042
-28,1542375231523
-28,1589736616331
-28,1613973439921
-28,1777501970773
-28,1790216296132
-28,1920447860347
-28,1947575225069
-28,1974889322005

-28,1982412380318

12,0247798906601
12,0338723181639
12,0531016886548
12,0767882521797
12,0833339215976
12,0847407672077
12,0861970996710
12,0902005328371
12,1118951718332
12,1123776304936
12,1163300413555
12,1182810797067
12,1239307867893
12,1270478611434
12,1316844796711
12,1340484549117
12,1498178942732
12,1510288516005
12,1632731484081
12,1657810135414
12,1682883806599

12,1689756302399
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65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

-0,760417648772006
-0,760428963964775
-0,760482531336637
-0,760483590248764
-0,760540490215767
-0,760678051090583
-0,760706381853589
-0,760732878630397
-0,760870867217045
-0,760926162269160
-0,761000113141662
-0,761042641246510
-0,761113080549146
-0,761152882414995
-0,761391699661120
-0,761502830699726
-0,761878461938462
-0,761893253775179
-0,761895487137082
-0,761923965752232
-0,761975516648882

-0,762006281978640

-0,464556794353022
-0,464553638216367
-0,464539981616127
-0,464539732566017
-0,464527499147159
-0,464506695944423
-0,464503852931396
-0,464501615542217
-0,464496221594586
-0,464496846267230
-0,464500016763973
-0,464503003679724
-0,464509745182886
-0,464514512616421
-0,464556692525688
-0,464583714650717
-0,464706042401759
-0,464711772129846
-0,464712642953190
-0,464723877959222
-0,464744826063748

-0,464757698190150

-0,0623846322771939
-0,0623839881285237
-0,0623807107273688
-0,0623806422343025
-0,0623767585030596
-0,0623658218838780
-0,0623633161251856
-0,0623608987109832
-0,0623472164676606
-0,0623412488973858
-0,0623328635555804
-0,0623278403705947
-0,0623192117558085
-0,0623141717596787
-0,0622816175178849
-0,0622652183215809
-0,0622046264253929
-0,0622020901234566
-0,0622017062450015
-0,0621967899321812
-0,0621877912598679

-0,0621823608218097

-5,01715218006595
-5,01708443456146
-5,01683913175147
-5,01683550972507
-5,01670828925156
-5,01691493543977
-5,01704191217735
-5,01718533762102
-5,01829807666056
-5,01890664755179
-5,01985665301100
-5,02047073627371
-5,02159217083243
-5,02228148628903
-5,02720364162099
-5,02992083879830
-5,04088040872095
-5,04136395326911
-5,04143728555085
-5,04237978262923
-5,04412041343345

-5,04518013499845

-2,42950218649110
-2,42959623066456
-2,43001384891384
-2,43002165505370
-2,43041641384398
-2,43118214583193
-2,43130884580623
-2,43141827688090
-2,43185363677671
-2,43196824640157
-2,43207143544898
-2,43210584776704
-2,43212446157653
-2,43211451223071
-2,43176597156039
-2,43144727608219
-2,42972216710384
-2,42963535250183
-2,42962212755864
-2,42945081290397
-2,42912822023631

-2,42892814985685

-28,2017397946059
-28,2033942632351
-28,2106685304299
-28,2108032335998
-28,2175409490347
-28,2300019358059
-28,2319382551832
-28,2335648227673
-28,2392986987498
-28,2403789063472
-28,2408053150415
-28,2405441461079
-28,2393328689211
-28,2382337223393
-28,2258076880720
-28,2168828719156
-28,1738816576938
-28,1718186973065
-28,1715049503331
-28,1674524383412
-28,1598758508752

-28,1552090306797

12,1721510401720
12,1736399945629
12,1800720793820
12,1801891811829
12,1859287909430
12,1955784359930
12,1968704920669
12,1978754618012
12,2000902680302
12,1996351341779
12,1979036583845
12,1963495445606
12,1929168147771
12,1905198273909
12,1697057457479
12,1565521293925
12,0979069679433
12,0951885066613
12,0947755426031
12,0894522539203
12,0795491542534

12,0734780255542
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87

88

89

920

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

-0,762044350224992
-0,762144162036880
-0,762175638933812
-0,762199070855307
-0,762213647936898
-0,762321916260336
-0,762400593301648
-0,762580623542602
-0,762596467398625
-0,762633912822240
-0,762681179461169
-0,762729513289393
-0,762769236267922
-0,763051213318263
-0,763068969222379
-0,763085858294925
-0,763106232343264
-0,763121172315117
-0,763166627691447
-0,763263867794131
-0,763306530229983

-0,763314652114194

-0,464774004109169
-0,464818709148290
-0,464833383878430
-0,464844484821774
-0,464851466422947
-0,464905113948268
-0,464946048654362
-0,465045720760417
-0,465054885204216
-0,465076793285438
-0,465104943835451
-0,465134298716105
-0,465158851506243
-0,465344056629418
-0,465356351594850
-0,465368115264189
-0,465382395644514
-0,465392929240072
-0,465425300269375
-0,465496174368203
-0,465527966500487

-0,465534067079956

-0,0621755801650429
-0,0621574874685558
-0,0621516892844743
-0,0621473447796661
-0,0621446299854995
-0,0621241816389260
-0,0621090141146990
-0,0620733683875925
-0,0620701703867498
-0,0620625738602909
-0,0620529085973374
-0,0620429380129119
-0,0620346785024780
-0,0619744009784195
-0,0619705108761124
-0,0619668004953106
-0,0619623113124137
-0,0619590103280588
-0,0619489196227207
-0,0619270956243368
-0,0619174193747282

-0,0619155702918765

-5,04651273899141
-5,05011654861456
-5,05128540628034
-5,05216542515141
-5,05271712061634
-5,05691481125040
-5,06007371010486
-5,06763415276137
-5,06832114657330
-5,06995843954569
-5,07205234919088
-5,07422461248146
-5,07603318840571
-5,08946265124781
-5,09034235119018
-5,09118279339064
-5,09220143192873
-5,09295169531726
-5,09525157689643
-5,10025794488748
-5,10249134130951

-5,10291906781143

-2,42867290262934
-2,42796417952673
-2,42772906991262
-2,42755050591225
-2,42743790696068
-2,42656588311686
-2,42589358919454
-2,42423768922766
-2,42408434074097
-2,42371712622076
-2,42324407363317
-2,42274947696777
-2,42233486532188
-2,41918687634437
-2,41897692044148
-2,41877595136343
-2,41853187977841
-2,41835177412040
-2,41779793395691
-2,41658374896498
-2,41603851994135

-2,41593386183744

-28,1492872046126
-28,1330083641464
-28,1276547807215
-28,1236026968143
-28,1210534302911
-28,1014514654218
-28,0864906188890
-28,0501071189780
-28,0467673790553
-28,0387884830836
-28,0285471397616
-28,0178821248859
-28,0089740020110
-27,9421944357035
-27,9377897304196
-27,9335789011054
-27,9284718997885
-27,9247081592389
-27,9131595778143
-27,8879707062254
-27,8767153355079

-27,8745586807363

12,0658023807391
12,0448419866705
12,0379875244880
12,0328106678813
12,0295584735533
12,0046599485188
11,9857681351403
11,9401387706213
11,9359690073229
11,9260181321295
11,9132670891676
11,9000122749460
11,8889581634497
11,8064999519728
11,8010823535975
11,7959053080388
11,7896291287692
11,7850055606139
11,7708280232018
11,7399503620094
11,7261714320559

11,7235324479827
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109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

-0,763320254904923
-0,763460684988738
-0,763477994707399
-0,763485909833104
-0,763663642495776
-0,763696935975301
-0,763768467088150
-0,763922344869314
-0,763933857829277
-0,763960391222082
-0,764000668102138
-0,764021124606368
-0,764090702346033
-0,764127849152065
-0,764145003063956
-0,764153833600147
-0,764191323479733
-0,764209495182158
-0,764320391210250
-0,764432335727264
-0,764448866603636

-0,764507322666941

-0,465538284467876
-0,465646382763262
-0,465660025870537
-0,465666287710583
-0,465810761653591
-0,465838651396386
-0,465899460678627
-0,466034418428261
-0,466044745533635
-0,466068668819093
-0,466105312512828
-0,466124076297024
-0,466188671784938
-0,466223653070289
-0,466239924099847
-0,466248329123183
-0,466284232823109
-0,466301764637168
-0,466410604585233
-0,466523764388919
-0,466540761281055

-0,466601468201792

-0,0619142934276880
-0,0618819461101233
-0,0618779133896501
-0,0618760660549209
-0,0618340392109115
-0,0618260508991770
-0,0618087648654646
-0,0617710097130791
-0,0617681536197074
-0,0617615546857020
-0,0617514933312633
-0,0617463626797171
-0,0617288082712273
-0,0617193702730362
-0,0617149963903050
-0,0617127409557823
-0,0617031364559727
-0,0616984640759222
-0,0616697079570159
-0,0616402528837671
-0,0616358663820382

-0,0616202779132960

-5,10321460349453
-5,11074784737827
-5,11169312108501
-5,11212658065952
-5,12206104694310
-5,12396483407580
-5,12810089310416
-5,13721087448033
-5,13790419379972
-5,13950830050597
-5,14195997453747
-5,14321290062623
-5,14751358040209
-5,14983458445831
-5,15091228181438
-5,15146851665239
-5,15384104904727
-5,15499749546785
-5,16214719601211
-5,16952795274965
-5,17063203764861

-5,17456597410034

-2,41586150470003
-2,41400552632157
-2,41377114171647
-2,41366355760266
-2,41118063673123
-2,41070129163315
-2,40965627924385
-2,40733826908961
-2,40716099307583
-2,40675039053358
-2,40612165666171
-2,40579980340694
-2,40469234809362
-2,40409299140310
-2,40381430605090
-2,40367037204571
-2,40305572484394
-2,40275570991773
-2,40089501768417
-2,39896410500727
-2,39867441761059

-2,39764051380828

-27,8730683576662
-27,8350362263490
-27,8302592895065
-27,8280685460082
-27,7778315833787
-27,7682021569835
-27,7472840031498
-27,7012388881328
-27,6977370612461
-27,6896366842884
-27,6772611242925
-27,6709390346476
-27,6492521547428
-27,6375576906378
-27,6321301155539
-27,6293293919239
-27,6173882680420
-27,6115707647985
-27,5756503535678
-27,5386591528523
-27,5331340294906

-27,5134660624885

11,7217090408077
11,6752341700201
11,6694040631365
11,6667308308341
11,6055094649890
11,5937904736180
11,5683488282335
11,5124149617487
11,5081645809551
11,4983344237009
11,4833207666798
11,4756530841687
11,4493605967178
11,4351888787694
11,4286130048068
11,4252200862539
11,4107566859743
11,4037118662453
11,3602338528604
11,3154940421305
11,3088143484515

11,2850420133943
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131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

-0,764514175929896
-0,764519610692307
-0,764523650054769
-0,764587149325461
-0,764593782225352
-0,764669509092734
-0,764683367955698
-0,764700471484602
-0,764745898635855
-0,764802694973794
-0,764824785197909
-0,764835363066167
-0,764848546399961
-0,764877257999523
-0,764892736256865
-0,764927003061189
-0,764936564243111
-0,764981678419341
-0,765087506440215
-0,765087801843200
-0,765102943360930

-0,765110938506699

-0,466608647468451
-0,466614350099864
-0,466618593918223
-0,466685913484906
-0,466693011781258
-0,466774957848704
-0,466790137495563
-0,466808950041905
-0,466859344728097
-0,466923242699046
-0,466948367449852
-0,466960453177361
-0,466975565800819
-0,467008672891770
-0,467026631957592
-0,467066671856474
-0,467077913630565
-0,467131374920340
-0,467259568817117
-0,467259932281088
-0,467278605434215

-0,467288499599069

-0,0616184424424027
-0,0616169856936609
-0,0616159022907836
-0,0615987943012094
-0,0615969988858833
-0,0615763871110983
-0,0615725920720468
-0,0615678986805853
-0,0615553797300142
-0,0615396173603342
-0,0615334532169744
-0,0615304947991981
-0,0615268015516114
-0,0615187344262125
-0,0615143719034825
-0,0615046796522848
-0,0615019668261395
-0,0614891158913700
-0,0614586350193799
-0,0614585492623716
-0,0614541484715055

-0,0614518206537916

-5,17503023525453
-5,17539886162008
-5,17567310481865
-5,18001396279533
-5,18047064076658
-5,18572869120589
-5,18669987159656
-5,18790226925529
-5,19111665309717
-5,19517867726388
-5,19677172138978
-5,19753719202213
-5,19849362041122
-5,20058593251601
-5,20171923896395
-5,20424172973167
-5,20494890919317
-5,20830571822986
-5,21631319442579
-5,21633581448912
-5,21749730146565

-5,21811222634969

-2,39751832282708
-2,39742127631582
-2,39734906267493
-2,39620435087616
-2,39608374049263
-2,39469263176864
-2,39443520469462
-2,39411628336273
-2,39326259654391
-2,39218150999664
-2,39175684376868
-2,39155265198554
-2,39129739788345
-2,39073851925591
-2,39043552919931
-2,38976045834610
-2,38957103438768
-2,38867088728192
-2,38651704529194
-2,38651094790869
-2,38619776317068

-2,38603187593310

-27,5111468907121
-27,5093057474233
-27,5079361801947
-27,4862774627665
-27,4840010213864
-27,4578209076674
-27,4529914865384
-27,4470149661072
-27,4310525424322
-27,4109116587402
-27,4030223019760
-27,3992333146860
-27,3945008585109
-27,3841547832506
-27,3785547051139
-27,3661000316817
-27,3626108162293
-27,3460630080564
-27,3066869742326
-27,3065759372191
-27,3008759220342

-27,2978593386501

11,2822394343975
11,2800146072875
11,2783596776759
11,2521934787499
11,2494438499788
11,2178294610148
11,2119990847586
11,2047844948676
11,1855187745298
11,1612168622211
11,1516996844418
11,1471293252178
11,1414213097364
11,1289439222497
11,1221910447806
11,1071746026985
11,1029682128161
11,0830222161437
11,0355804049984
11,0354466638788
11,0285814574275

11,0249484735055
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153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

-0,765182193496082
-0,765278554567032
-0,765331484815178
-0,765335071612994
-0,765340731388782
-0,765471815263952
-0,765474434330681
-0,765489583856853
-0,765572648356750
-0,765638857813808
-0,765700336048384
-0,765827636253373
-0,765839435116260
-0,765841890931475
-0,765851954878225
-0,765874064701235
-0,765882740788780
-0,765981540304978
-0,766138205343480
-0,766153396653685
-0,766158693796063

-0,766178135110687

-0,467377745264886
-0,467501609472330
-0,467571283948829
-0,467576049062027
-0,467583579611656
-0,467762073052749
-0,467765722377805
-0,467786897964832
-0,467905092036142
-0,468001977825824
-0,468094231581478
-0,468293022857606
-0,468312025743004
-0,468315994142199
-0,468332304513362
-0,468368412054680
-0,468382686235861
-0,468549714119548
-0,468834316753300
-0,468863445324771
-0,468873674455539

-0,468911546754891

-0,0614309478935821
-0,0614023462852558
-0,0613864439807772
-0,0613853612822188
-0,0613836515099362
-0,0613435799620868
-0,0613427697702329
-0,0613380757142786
-0,0613120997447726
-0,0612910907945300
-0,0612713245426049
-0,0612295260489541
-0,0612255876310245
-0,0612247664323866
-0,0612213958553203
-0,0612139605195187
-0,0612110311938818
-0,0611771799974396
-0,0611213439257505
-0,0611157634009561
-0,0611138096982340

-0,0611066036842042

-5,22364322776749
-5,23127327130583
-5,23554160566187
-5,23583290180493
-5,23629309014049
-5,24714279536292
-5,24736345945250
-5,24864296810866
-5,25575591663190
-5,26155002921721
-5,26703642797573
-5,27875602468513
-5,27986891974200
-5,28010116290563
-5,28105510013043
-5,28316348326483
-5,28399567446061
-5,29367811496360
-5,30993615787789
-5,31158263445942
-5,31216004451460

-5,31429427158087

-2,38453736020802
-2,38246851146686
-2,38130754910015
-2,38122822311618
-2,38110287946825
-2,37813882892193
-2,37807836734927
-2,37772764292663
-2,37577348757897
-2,37417600794432
-2,37265856924911
-2,36940088711585
-2,36909034489231
-2,36902551296960
-2,36875911874388
-2,36816977600594
-2,36793694455198
-2,36521878317975
-2,36061371293048
-2,36014425290261
-2,35997947306302

-2,35936975953109

-27,2707626756340
-27,2334889685331
-27,2126905776278
-27,2112725402575
-27,2090326848284
-27,1563477497257
-27,1552786406290
-27,1490813220646
-27,1146862136859
-27,0867369390470
-27,0603259004141
-27,0040711311030
-26,9987398241386
-26,9976274856219
-26,9930593457279
-26,9829672731930
-26,9789854991664
-26,9327204616782
-26,8552418665152
-26,8474056655054
-26,8446578579511

-26,8345026012211

10,9923226663358
10,9474663570466
10,9224490332057
10,9207436729188
10,9180500632076
10,8547233479864
10,8534389332661
10,8459940739719
10,8046918705993
10,7711519651662
10,7394774861669
10,6720812476523
10,6656993635637
10,6643679524174
10,6589005760844
10,6468244797343
10,6420609204484
10,5867561651570
10,4943450705483
10,4850149441558
10,4817440592897

10,4696592011862
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175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

-0,766215048638215
-0,766239947755012
-0,766249575156816
-0,766281824716697
-0,766389300112786
-0,766391153287548
-0,766428160975286
-0,766443924448738
-0,766470404611558
-0,766471416390542
-0,766473829744236
-0,766514151710685
-0,766530080552899
-0,766532270499497
-0,766555170345537
-0,766559248350688
-0,766573032950440
-0,766588718983891
-0,766590905716681
-0,766608356517869
-0,766637834318849

-0,766662223450550

-0,468984956291562
-0,469035662995173
-0,469055542906150
-0,469123320978072
-0,469364666833692
-0,469369073492312
-0,469459168290479
-0,469498856067761
-0,469567518945495
-0,469570195717889
-0,469576597159828
-0,469687320212716
-0,469733261259822
-0,469739687286668
-0,469808632522504
-0,469821269918893
-0,469864880516308
-0,469916349092932
-0,469923694908969
-0,469983991619408
-0,470093931789654

-0,470195247797661

-0,0610927596312797
-0,0610832933354371
-0,0610796036960510
-0,0610671170701837
-0,0610238491809169
-0,0610230769647851
-0,0610074330605220
-0,0610006300845682
-0,0609889905324554
-0,0609885401506732
-0,0609874641088406
-0,0609690865006290
-0,0609615936441681
-0,0609605518801653
-0,0609494734580261
-0,0609474626211266
-0,0609405712149860
-0,0609325347863684
-0,0609313964430725
-0,0609221355193256
-0,0609056398417125

-0,0608909016174288

-5,31841498200486
-5,32124872636576
-5,32235688089124
-5,32612287224212
-5,33937667046130
-5,33961633954885
-5,34449755344667
-5,34663622939481
-5,35031928594078
-5,35046242554031
-5,35080460523105
-5,35669251979993
-5,35911822424604
-5,35945669715677
-5,36307529412092
-5,36373598299232
-5,36600971882518
-5,36868052009630
-5,36906057900896
-5,37216939323431
-5,37778688384667

-5,38290329849732

-2,35818956364149
-2,35737561399974
-2,35705677804965
-2,35597092037813
-2,35211891911009
-2,35204879498990
-2,35061670951135
-2,34998682870919
-2,34889847198576
-2,34885607852305
-2,34875470620062
-2,34700368381418
-2,34627845553317
-2,34617707417243
-2,34509027101797
-2,34489124632298
-2,34420485823746
-2,34339564316321
-2,34328022296188
-2,34233351466721
-2,34061050942234

-2,33902617385387

-26,8148993093496
-26,8014204336880
-26,7961496148846
-26,7782367770291
-26,7151573778624
-26,7140156533674
-26,6907499125544
-26,6805472233224
-26,6629614728020
-26,6622775771171
-26,6606425615990
-26,6324742469676
-26,6208479911073
-26,6192245919670
-26,6018503024494
-26,5986741824459
-26,5877337177272
-26,5748615927145
-26,5730278969833
-26,5580087632784
-26,5307703564584

-26,5058315949378

10,4463475196544
10,4303319511380
10,4240722029833
10,4028117041423
10,3281215972234
10,3267725030904
10,2993046437794
10,2872739306752
10,2665595768262
10,2657545987103
10,2638302885824
10,2307195644584
10,2170773509074
10,2151736252734
10,1948176692853
10,1911002327903
10,1783043332831
10,1632679587710
10,1611276554668
10,1436137084172
10,1119296284257

10,0830167993400
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197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

-0,766667522826958
-0,766668779313727
-0,766675603586671
-0,766691157401889
-0,766692186241100
-0,766707034406919
-0,766707955566478
-0,766734272094275
-0,766740780494178
-0,766741704633539
-0,766745935848942
-0,766740237490571
-0,766738487882375
-0,766737762953403
-0,766730699944123
-0,766727812753545
-0,766691832468204
-0,766689192519932
-0,766662274160893
-0,766628251477443
-0,766614961893155

-0,766609682170090

-0,470218909227450
-0,470224621768709
-0,470256394852609
-0,470334412379861
-0,470339901851791
-0,470425200231210
-0,470430940615235
-0,470638352516130
-0,470721280298807
-0,470736399708950
-0,470928563839072
-0,471058644661903
-0,471081147825461
-0,471089681019223
-0,471158049632120
-0,471181012099235
-0,471376304166559
-0,471387136372756
-0,471483911361964
-0,471582321858438
-0,471615901766284

-0,471628641789643

-0,0608875259326947
-0,0608867147842410
-0,0608822306900514
-0,0608714216938230
-0,0608706721408602
-0,0608592162110829
-0,0608584583624669
-0,0608322469714752
-0,0608224426625785
-0,0608206993687159
-0,0607998098756062
-0,0607871145522172
-0,0607850473507708
-0,0607842738543004
-0,0607782885454850
-0,0607763653196613
-0,0607619393327866
-0,0607612480420445
-0,0607556352377614
-0,0607510509213428
-0,0607497704317269

-0,0607493247634277

-5,38408955465572
-5,38437545086703
-5,38596202149447
-5,38983155776071
-5,39010239662993
-5,39428600405444
-5,39456584768603
-5,40452516512518
-5,40841955402765
-5,40912385521621
-5,41791157128008
-5,42367376759989
-5,42465398235162
-5,42502434372242
-5,42796445692484
-5,42894075337188
-5,43699645252056
-5,43742933859716
-5,44122480066830
-5,44494112705321
-5,44617308859183

-5,44663538209713

-2,33865664047188
-2,33856745112733
-2,33807156798851
-2,33685527313992
-2,33676976215586
-2,33544220341371
-2,33535293884312
-2,33213385943488
-2,33085002628506
-2,33061614440440
-2,32764823889978
-2,32564363514104
-2,32529717104643
-2,32516581481139
-2,32411380831812
-2,32376064002333
-2,32075962542294
-2,32059327552975
-2,31910738114260
-2,31759655264911
-2,31708096841414

-2,31688534222824

-26,5000293570999
-26,4986297622900
-26,4908539073293
-26,4718221915219
-26,4704863337827
-26,4497829048922
-26,4483932027358
-26,3984724046108
-26,3786652879165
-26,3750629786923
-26,3295058631213
-26,2988896732833
-26,2936099825329
-26,2916091551510
-26,2756020144256
-26,2702349231197
-26,2247533439236
-26,2222383120839
-26,1997982933155
-26,1770234876278
-26,1692597417215

-26,1663149695963

10,0763040589920
10,0746856630950
10,0657001528463
10,0437518068692
10,0422136561637
10,0184178256638
10,0168235095947
9,95982267876872
9,93736572440430
9,93329216087153
9,88208601023107
9,84803479447533
9,84219563667703
9,83998546055868
9,82235820102627
9,81647045825961
9,76708245683904
9,76438018336280
9,74041973383541
9,71640289203108
9,70829218755039

9,70522665471812
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219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

-0,766608813726296
-0,766597444954996
-0,766569847143242
-0,766534357713578
-0,766478150026707
-0,766455896248978
-0,766409288164894
-0,766383457247975
-0,766292623793982
-0,766218008932243
-0,766201064033466
-0,766128696050959
-0,766119959087157
-0,766112891251808
-0,766087302917195
-0,766025174398021
-0,765993718424312
-0,765881115793115
-0,765861509692587
-0,765719200598578
-0,765595802672065

-0,765490918376057

-0,471630706993893
-0,471656999359298
-0,471715777599608
-0,471782907881597
-0,471874714209719
-0,471907205260475
-0,471969599023964
-0,472001337045115
-0,472100041948734
-0,472169090140535
-0,472183525430548
-0,472240708673780
-0,472247161512407
-0,472252315432811
-0,472270495165611
-0,472311717063255
-0,472331137719225
-0,472393657407338
-0,472403529378233
-0,472467425400181
-0,472513215019105

-0,472546185551488

-0,0607492546432271
-0,0607484146945288
-0,0607469052893248
-0,0607458513343610
-0,0607457039908935
-0,0607460498788842
-0,0607473666043577
-0,0607483938132560
-0,0607533551243098
-0,0607586874242109
-0,0607600282942934
-0,0607662202201110
-0,0607670147067809
-0,0607676642947683
-0,0607700659195434
-0,0607762003313085
-0,0607794567482815
-0,0607918390307471
-0,0607940998877413
-0,0608113106715714
-0,0608272236578366

-0,0608413588466440

-5,44671005148256
-5,44765397075917
-5,44971737799543
-5,45198900386484
-5,45493180062689
-5,45592296689499
-5,45774399276415
-5,45862524297246
-5,46114361604739
-5,46267151822711
-5,46296259632522
-5,46400544629743
-5,46411114659247
-5,46419369137558
-5,46447107163307
-5,46501398953341
-5,46522405288605
-5,46566360383410
-5,46569494934892
-5,46557737650087
-5,46504871550774

-5,46433617118112

-2,31685362948311
-2,31644986192532
-2,31554696514969
-2,31451516914907
-2,31310253280447
-2,31260200224072
-2,31163969258737
-2,31114951841586
-2,30962132331688
-2,30854787701591
-2,30832288009869
-2,30742919227647
-2,30732807567542
-2,30724727008769
-2,30696191958458
-2,30631285368069
-2,30600594799053
-2,30501194964624
-2,30485400606854
-2,30382308835467
-2,30307198119002

-2,30252167863421

-26,1658376453252
-26,1597615000868
-26,1461812481849
-26,1306720821415
-26,1094493081997
-26,1019308963510
-26,0874752730380
-26,0801104196121
-26,0571340122653
-26,0409710312788
-26,0375796246391
-26,0240928924975
-26,0225650738036
-26,0213438382309
-26,0170289745665
-26,0071993865112
-26,0025432880512
-25,9874179138864
-25,9850070059146
-25,9692046847175
-25,9575976960327

-25,9490232126192

9,70473033013459
9,69842658248503
9,68443730851897
9,66864252730424
9,64737982341914
9,63995514658936
9,62585634372844
9,61876984369404
9,59713772146189
9,58241930157960
9,57939110707517
9,56758142316900
9,56626876197554
9,56522343924273
9,56155891922787
9,55339025483276
9,54961571185539
9,53784152429533
9,53604235561892
9,52489541138537
9,51759041203813

9,51283541279394
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241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

-0,765489816780789
-0,765489450926867
-0,765351720970445
-0,765324030573942
-0,765257341015858
-0,765220613632268
-0,765201824843056
-0,765087760477513
-0,765036193695527
-0,764935031114767
-0,764896403232166
-0,764839914832776
-0,764401402878140
-0,764221141797863
-0,764148465560757
-0,764081421207778
-0,763560656030776
-0,763240230205163
-0,763151375777014
-0,763042100675665
-0,762449523573612

-0,761871591228410

-0,472546505446853
-0,472546611571782
-0,472582642119497
-0,472588995573694
-0,472603167171613
-0,472610318145316
-0,472613803704046
-0,472632579976179
-0,472639794938315
-0,472651810718599
-0,472655688599984
-0,472660687611394
-0,472675487969990
-0,472670896413492
-0,472667513707334
-0,472663656696036
-0,472612088333720
-0,472563759266694
-0,472548393482482
-0,472528402155847
-0,472400808640825

-0,472249104551830

-0,0608415100055511
-0,0608415602192492
-0,0608608634402028
-0,0608648349054179
-0,0608745144203884
-0,0608799113396039
-0,0608826897296973
-0,0608997975790495
-0,0609076599970622
-0,0609232988630818
-0,0609293414793600
-0,0609382451071889
-0,0610097420665692
-0,0610401806019063
-0,0610526013052477
-0,0610641306576660
-0,0611557516130088
-0,0612136903071586
-0,0612299388489862
-0,0612500221424719
-0,0613606668853887

-0,0614709870101916

-5,46432752202034
-5,46432464438714
-5,46306854277147
-5,46277682784996
-5,46202464291272
-5,46158173206407
-5,46134758458369
-5,45982181674307
-5,45907642570964
-5,45752097873895
-5,45689616243522
-5,45595328247230
-5,44759679797831
-5,44370343514108
-5,44206846173774
-5,44052889753198
-5,42765806621684
-5,41904413675427
-5,41657410214609
-5,41349130584185
-5,39598942330542

-5,37781932406200

-2,30251628911680
-2,30251450090942
-2,30189921165120
-2,30178864428321
-2,30153900390180
-2,30141114598027
-2,30134827859719
-2,30100167963537
-2,30086370269314
-2,30062441947448
-2,30054347377187
-2,30043495581706
-2,29994436445182
-2,29989908622384
-2,29990327414481
-2,29991793443644
-2,30034912637547
-2,30085899105031
-2,30102944875647
-2,30125532815466
-2,30276667925112

-2,30465215591495

-25,9489388707770
-25,9489108849610
-25,9392230480923
-25,9374676395335
-25,9334837226487
-25,9314306534219
-25,9304175871768
-25,9247812533988
-25,9225076165472
-25,9185082072914
-25,9171342376894
-25,9152699729299
-25,9059937061089
-25,9045042648009
-25,9042398655483
-25,9041583119850
-25,9083403871184
-25,9146787940017
-25,9168917375781
-25,9198703172899
-25,9406284272588

-25,9676784903572

9,51279190616744
9,51277748541645
9,50830269181897
9,50761941019107
9,50624796526454
9,50565114757238
9,50538767408114
9,50436542686053
9,50421146055900
9,50442658890454
9,50468047206392
9,50521421498960
9,51516879639402
9,52185286798028
9,52492139883384
9,52793237983937
9,55664862265504
9,57846388877066
9,58501196114492
9,59334560724274
9,64354349061967

9,69984144010443
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263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

-0,761695501072392
-0,761650394853443
-0,761604296284863
-0,760914900249977
-0,760783893686164
-0,760420873020059
-0,760353912156935
-0,759822979826447
-0,759776736496352
-0,759037605189979
-0,759014333896628
-0,758438246035254
-0,758232220186054
-0,758210738466676
-0,756619541708492
-0,756220064129673
-0,755913231059157
-0,754808664494661
-0,754487609460480
-0,753520789843835
-0,753395894713532

-0,752841478537073

-0,472198192946181
-0,472184823833575
-0,472171025519518
-0,471949361572486
-0,471904200743521
-0,471774406413113
-0,471749746010663
-0,471546757152004
-0,471528474475750
-0,471224101833088
-0,471214163408154
-0,470961681183878
-0,470868489539534
-0,470858688136487
-0,470091566966669
-0,469887215886330
-0,469727314365150
-0,469131736276020
-0,468953071274073
-0,468400924693836
-0,468328107837011

-0,468000919172119

-0,0615050035055403
-0,0615137446746418
-0,0615226894985334
-0,0616577226105264
-0,0616836291273324
-0,0617557827601060
-0,0617691476955268
-0,0618756835878434
-0,0618850076304165
-0,0620349134879445
-0,0620396582342617
-0,0621575526640361
-0,0621999065002926
-0,0622043280588786
-0,0625343392365365
-0,0626178552088563
-0,0626821543209885
-0,0629145756935192
-0,0629823755611923
-0,0631870925832068
-0,0632135911222108

-0,0633313452694420

-5,37209639800587
-5,37061749956948
-5,36910074554874
-5,34581944682159
-5,34127754041251
-5,32851357986808
-5,32613179485266
-5,30696490686372
-5,30527286283290
-5,27777669888271
-5,27689788015878
-5,25490684922106
-5,24693708542251
-5,24610304919771
-5,18285693449022
-5,16656333589221
-5,15394558594336
-5,10782876423825
-5,09423158813288
-5,05279498937417
-5,04739028719809

-5,02326030935697

-2,30529838343895
-2,30546898046930
-2,30564542319236
-2,30852361987989
-2,30911864119636
-2,31084236912457
-2,31117199855594
-2,31390858995286
-2,31415698828331
-2,31833451234133
-2,31847219149522
-2,32199508785236
-2,32330724504636
-2,32344561131997
-2,33447790435000
-2,33748186525789
-2,33985100502459
-2,34881750738788
-2,35155093587574
-2,36012599725029
-2,36127135538432

-2,36645985497901

-25,9771460859164
-25,9796595191957
-25,9822649777052
-26,0255176059364
-26,0346173971375
-26,0612492769142
-26,0663858061205
-26,1095350303266
-26,1134945878268
-26,1810860331936
-26,1833446867024
-26,2417799578293
-26,2638529368119
-26,2661900456296
-26,4581499319464
-26,5122734358031
-26,5555022430609
-26,7233723838079
-26,7758711395354
-26,9445292060777
-26,9675094810877

-27,0729425627486

9,71830626795067
9,72313009980826
9,72809910571680
9,80694906884163
9,82286049911653
9,86843371687898
9,87707387115236
9,94809741840394
9,95449197491447
10,0611312565284
10,0646227520328
10,1536304548230
10,1866583513940
10,1901382465737
10,4669359492177
10,5423875835236
10,6019982380915
10,8288044084729
10,8984135001610
11,1185122282722
11,1481266197866

11,2829732237819
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285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

-0,750736788436337
-0,748598354291546
-0,747769025322674
-0,747575287997668
-0,747223146635423
-0,744739522480656
-0,739987912203781
-0,739590677976431
-0,738400198902127
-0,732808842419374
-0,730219000425197
-0,729041141282207

-0,728631609220415

-0,725066594968335

-0,719368185056352

-0,710429778118979
-1,27759941107329

-0,466703602746086
-0,465303792957181
-0,464740531089248
-0,464607378259099
-0,464363859152408
-0,462593256053095
-0,458962517439363
-0,458645160498229
-0,457681567491695
-0,452905838858824
-0,450551537753360
-0,449449741993260

-0,449061975252169

-0,445579620824761

-0,439565636648868

-0,428535354384863
-0,658130112781053

-0,0637797849372347
-0,0642366291517379
-0,0644138643204703
-0,0644552607789516
-0,0645304924458945
-0,0650603157852828
-0,0660661040738644
-0,0661494898017171
-0,0663985710878964
-0,0675478695040083
-0,0680654218954680
-0,0682969236885558

-0,0683767872282684

-0,0690564807672784

-0,0700684619807919

-0,0713294177909038

0,176506831977226

-4,92969581785759
-4,83160352675874
-4,79275353843427
-4,78361222405981
-4,76693245832283
-4,64685399648098
-4,40332186974925
-4,38195820758774
-4,31678275028702
-3,97729436998347
-3,78496941617536
-3,68055676742579
-3,63977211253824

-3,22619699030401

+0,302109111459957i

-3,13668677906308

+0,654097344771473i

-3,00391737137879

+0,967637889097486i

5.137532964380446

-2,38772620238545
-2,41198629265806
-2,42216107648593
-2,42460278654209
-2,42910528370670
-2,46336750290095
-2,54369769305448
-2,55150661387976
-2,57616027533669
-2,72766675143205
-2,83442006539280
-2,90026294918132
-2,92769023039145

-3,22619699030401

-0,302109111459957i

-3,13668677906308

-0,654097344771473i

-3,00391737137879

-0,967637889097486i

-1.40889478415427

-27,5278772939558
-28,0920953108201
-28,3434233778704
-28,4050555621882
-28,5200591252308
-29,4545276707460
-32,1049940466535
-32,4017312235452
-33,3904940829872
-41,7533675410980
-51,5369621601948
-60,6306236141626

-65,5312911940206

5.015765585256769

11,8489282196669
12,5246532889508
12,8188152744840
12,8904181545531
13,0235091672641
14,0841749767892
16,9686391182327
17,2844566535145
18,3299290193772
26,9490516190295
36,8452145422081
45,9886756904150

50,9064449481505

0.649737493564700
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Ek 4: Gozlem eklendiginde olusan parametreler Tip-I

Goz. No.
1

2

10
11
12
13
14
15
16
17
18
19

20

b 0
-1,26035494837084

-1,26063535467798
-1,26070730940787
-1,26101445579041
-1,26137001391828
-1,26143814280917
-1,26310107013853
-1,26326473739710
-1,26366382146964
-1,26372492921152
-1,26393254078596
-1,26394043987658
-1,26399395501396
-1,26401220984485
-1,26401371529102
-1,26414183593722
-1,26426876851301
-1,26436145160629
-1,26441948906440

-1,26450274215161

b,
-0,648589474357113

=a

-0,648950987381337
-0,649044507578280
-0,649447443934706
-0,649922184597634
-0,650014268431275
-0,652421512559266
-0,652682787199144
-0,653351558735268
-0,653458910686608
-0,653836582239593
-0,653851403324625
-0,653952816600218
-0,653987828572997
-0,653990725865574
-0,654243377406485
-0,654507872718674
-0,654712707589490
-0,654847467651271

-0,655052124027777

b,
0,169545568748072

0,169699466455537
0,169739170752215
0,169909710109083
0,170109480977107
0,170148076807333
0,171135705986249
0,171239892483666
0,171503070247341
0,171544796863959
0,171690305893273
0,171695972859272
0,171734656114318
0,171747972767363
0,171749073842382
0,171844542690178
0,171943242472983
0,172018711024417
0,172067856742634

0,172141656070716

il
5,24323298879291
5,24141489110361
5,24094715981389
5,23894450414973
5,23661220802851
5,23616337064539
5,22490469487461
5,22374728148265
5,22085703813488
5,22040367892819
5,21883466337336
5,21877395676004
5,21836042302856
5,21821841738065
5,21820668402497
5,21719434509896
5,21615903979646
5,21537617355250

5,21487092944039

5,21411979333518

P
-1,41777485888535
-1,41729569417397
-1,41717151214235
-1,41663532877796
-1,41600102948344
-1,41587764877199
-1,41259966595394
-1,41223596987983
-1,41129515802972
-1,41114264255398
-1,41060228334583
-1,41058094887543
-1,41043468808021
-1,41038407712417
-1,41037988627609
-1,41001276595488
-1,40962460840399
-1,40932098519245

-1,40911964010607

-1,40881119470825

m,
5,21702914639652
5,21280711909904
5,21171996983589
5,20706038523204
5,20162321751246
5,20057544789181
5,17409437198340
5,17134300430495
5,16443697007799
5,16334833822324
5,15956717131342
5,15942041237856
5,15841968534609
5,15807562390468
5,15804718570823
5,15558760428362
5,15305855184677
5,15113531263986
5,14988832550598

5,14802472989145

m,
0,681090205138422
0,679963323181697
0,679672073429135
0,678418433830112
0,676943892656909
0,676658187445413
0,669221575656152
0,668417728407420
0,666362435190989
0,666032781351242
0,664873497000289
0,664828015507610
0,664516829776013
0,664409403936245
0,664400514462333
0,663625414327726
0,662814090877927
0,662185773448590
0,661772370051626

0,661144432447723
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

-1,26461413134918
-1,26462849783506
-1,26464426904100
-1,26466189035596
-1,26477951138851
-1,26478515437372
-1,26478785803663
-1,26479472509494
-1,26480895337037
-1,26481954796827
-1,26482678520257
-1,26482947849158
-1,26483760892523
-1,26483838831470
-1,26483813808590
-1,26483628073221
-1,26483599462009
-1,26478996185526
-1,26478685460983
-1,26478421462292
-1,26473210190378

-1,26472160324056

-0,655356016693511
-0,655398771469015
-0,655446951159297
-0,655502518142301
-0,655955106602529
-0,655983630795972
-0,655997744558965
-0,656035103315050
-0,656121669593123
-0,656199024143966
-0,656264035891565
-0,656292869005737
-0,656431598856175
-0,656501298635111
-0,656522896164643
-0,656580030891769
-0,656585770002536
-0,656888306286069
-0,656899563881692
-0,656908802927703
-0,657051035479214

-0,657073556143293

0,172249152947981
0,172264054784866
0,172280776474392
0,172299965758316
0,172451885293411
0,172461161984553
0,172465737238634
0,172477799260696
0,172505466745845
0,172529835357407
0,172550037173846
0,172558910615188
0,172600800570296
0,172621296917071
0,172627566372876
0,172643953510313
0,172645583078166
0,172726370858010
0,172729147196219
0,172731410940450
0,172764377076989

0,172769228359792

5,21304450164401
5,21289745762747
5,21273310673806
5,21254538719823
5,21109920765244
5,21101367577980
5,21097163335123
5,21086125891216
5,21061079085436
5,21039361257482
5,21021629016803
5,21013925475279
5,20978358581343
5,20961511805396
5,20956443224759
5,20943402564540
5,20942123248627
5,20884149645756
5,20882417015593
5,20881022321862
5,20863023221142

5,20860851940770

-1,40834644956459
-1,40828034068152
-1,40820561056251
-1,40811910506088
-1,40739995851706
-1,40735363286112
-1,40733066058639
-1,40726968870974
-1,40712744641174
-1,40699912845789
-1,40689032953452
-1,40684177990206
-1,40660540421034
-1,40648473750480
-1,40644706253067
-1,40634670320090
-1,40633656448602
-1,40578407666110
-1,40576270343394
-1,40574510986657
-1,40546752821016

-1,40542225538773

5,14533221640020
5,14496130828622
5,14454585495533
5,14407011286452
5,14034944493824
5,14012540599633
5,14001507068242
5,13972471224677
5,13906175221653
5,13848170049341
5,13800389297724
5,13779497791778
5,13681770381826
5,13634575902675
5,13620234566606
5,13582981243027
5,13579296229893
5,13402690318977
5,13396910731583
5,13392218339527
5,13326461149386

5,13317316594226

0,660211572265059
0,660080267269763
0,659932279310821
0,659761568696553
0,658369416839301
0,658281542517477
0,658238054901237
0,658122919659310
0,657855985314153
0,657617263656370
0,657416475390974
0,657327374413430
0,656898181020445
0,656682203684062
0,656615226934138
0,656437913530165
0,656420091580624
0,655477010037534
0,655441749115985
0,655412799486063
0,654965676017149

0,654894590646300
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43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

-1,26467435459564
-1,26464782861723
-1,26458241839958
-1,26448135556947
-1,26444869652705
-1,26444137591936
-1,26443368111177
-1,26441189839869
-1,26427562616277
-1,26427219824690
-1,26424337070306
-1,26422863251523
-1,26418392575933
-1,26415787976641
-1,26411715428613
-1,26409541178767
-1,26393015242324
-1,26391574886253
-1,26375180507002
-1,26371326560541
-1,26367263168968

-1,26366109509044

-0,657159922915469
-0,657200393837923
-0,657283496925507
-0,657380473233105
-0,657406045365998
-0,657411464069571
-0,657417043457271
-0,657432219906188
-0,657509831081090
-0,657511456815616
-0,657524588458919
-0,657530943589959
-0,657548840398528
-0,657558371133764
-0,657572056502345
-0,657578791907627
-0,657618748100551
-0,657621396851073
-0,657643723709171
-0,657647093279266
-0,657649953859215

-0,657650641500193

0,172786689978270
0,172794155792101
0,172807701651267
0,172819483797099
0,172821614572166
0,172822001150286
0,172822373709085
0,172823248933734
0,172823695384033
0,172823611949744
0,172822753865311
0,172822211388876
0,172820166300458
0,172818715745655
0,172816095967724
0,172814532403967
0,172799406341866
0,172797847794746
0,172777859633493
0,172772621479732
0,172766900301586

0,172765240305151

5,20854628139849
5,20853029358291
5,20853025157652
5,20860410373171
5,20864148965758
5,20865060278896
5,20866045357929
5,20868978288346
5,20891365911806
5,20892004985035
5,20897504595735
5,20900399335814
5,20909499681959
5,20915008503670
5,20923902770153
5,20928782747545
5,20968454217878
5,20972102691369
5,21015411006504
5,21026018189814
5,21037358283818

5,21040606022342

-1,40524451667279
-1,40515864119532
-1,40497583447114
-1,40474785564276
-1,40468417220363
-1,40467043999773
-1,40465620720830
-1,40461698618313
-1,40440161220208
-1,40439675932443
-1,40435688224402
-1,40433711457128
-1,40427953763677
-1,40424754137054
-1,40419961386617
-1,40417501224942
-1,40400741618496
-1,40399424707432
-1,40385783400163
-1,40382900289091
-1,40379979635937

-1,40379171848082

5,13286176245696
5,13274046597219
5,13255270207569
5,13247186015142
5,13248407393342
5,13248889265003
5,13249472972495
5,13251535408555
5,13275927984754
5,13276757814549
5,13284093637295
5,13288081095138
5,13301088978944
5,13309258922624
5,13322836415673
5,13330461685345
5,13395820568475
5,13402065463573
5,13478280175722
5,13497428379250
5,13518070317380

5,13524012365709

0,654621058851550
0,654492299024555
0,654226419713909
0,653912742027241
0,653829185988266
0,653811424115777
0,653793113325512
0,653743185605670
0,653484312374540
0,653478807509224
0,653434178646619
0,653412466767694
0,653350860733604
0,653317729154684
0,653269672384743
0,653245773841858
0,653098712911372
0,653088460217522
0,652995806689842
0,652979799646059
0,652965048439366

0,652961242738872
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65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

-1,26360532241139
-1,26357763960903
-1,26344413650772
-1,26344145772032
-1,26329534646753
-1,26292574900062
-1,26284697986146
-1,26277254467865
-1,26237369685961
-1,26220895845265
-1,26198460690333
-1,26185360337594
-1,26163361275241
-1,26150772045572
-1,26073056149062
-1,26035748828597
-1,25905213684401
-1,25899950549109
-1,25899155159160
-1,25888996189437
-1,25870530171845

-1,25859464000233

-0,657653223188318
-0,657654064735015
-0,657654352238381
-0,657654297834644
-0,657648079492627
-0,657607987495607
-0,657595631872684
-0,657582882363316
-0,657498843255730
-0,657457352481763
-0,657395357531352
-0,657356477597849
-0,657287128843761
-0,657245310035242
-0,656957454853735
-0,656803623033147
-0,656202307839698
-0,656176276465904
-0,656172331584626
-0,656121697302595
-0,656028497966146

-0,655971945618642

0,172757002644756
0,172752788062388
0,172731385827277
0,172730939218109
0,172705653892812
0,172634781839941
0,172618601183614
0,172603008853859
0,172515057335176
0,172476841708361
0,172423278341581
0,172391263640744
0,172336390412651
0,172304406802590
0,172098950924501
0,171996153612602
0,171620111679996
0,171604495831172
0,171602133170152
0,171571894493698
0,171516641348836

0,171483356727590

5,21056474301773
5,21064449523002
5,21103756675109
5,21104558850069
5,21149036724771
5,21266932008457
5,21292892597349
5,21317657895386
5,21453742135935
5,21511393581989
5,21591060400247
5,21638137339480
5,21718028556313
5,21764182925906
5,22055044196867
5,22197722550019
5,22708589434570
5,22729502989026
5,22732665394288
5,22773098697444
5,22846788999765

5,22891065461272

-1,40375394449591
-1,40373595203758
-1,40365566514345
-1,40365415757575
-1,40357751280931
-1,40342543257348
-1,40339955101812
-1,40337693102256
-1,40328260446363
-1,40325521919607
-1,40322728273413
-1,40321553357734
-1,40320270793186
-1,40319899386338
-1,40322644711214
-1,40326611343363
-1,40351124790067
-1,40352413573219
-1,40352610168519
-1,40355162916769
-1,40359997743227

-1,40363012514019

5,13553224354410
5,13568011264810
5,13641784719996
5,13643304264783
5,13728303795085
5,13959148385085
5,14010816304752
5,14060335593252
5,14335818792782
5,14453965439093
5,14618386689734
5,14716111119066
5,14882809667262
5,14979565121656
5,15595719056004
5,15901394479017
5,17010426011057
5,17056252273442
5,17063184483475
5,17151878474502
5,17313813316869

5,17411287041954

0,652945124614021
0,652938474733908
0,652917977384640
0,652917750711151
0,652915357178937
0,652983971350023
0,653010267661461
0,653038404082738
0,653237282907637
0,653340165851189
0,653497067245101
0,653596878981966
0,653776899321245
0,653886440012283
0,654653476315524
0,655069562288528
0,656718658316408
0,656790631135295
0,656801541488299
0,656941657164552
0,657199915290240

0,657356836512729
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87

88

89

920

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

-1,25845725095734
-1,25809471810557
-1,25797972443636
-1,25789392243115
-1,25784046058946
-1,25744143851721
-1,25714943253045
-1,25647538166799
-1,25641569683776
-1,25627441802873
-1,25609565615705
-1,25591238192667
-1,25576141174595
-1,25468165727777
-1,25461323916229
-1,25454811893529
-1,25446950768921
-1,25441182658001
-1,25423614415276
-1,25385943011424
-1,25369379771261

-1,25366224218966

-0,655901022561491
-0,655710216447181
-0,655648620949559
-0,655602334771325
-0,655573355051061
-0,655353759509581
-0,655189489475228
-0,654799390233982
-0,654764141390539
-0,654680259224726
-0,654573234890743
-0,654462494799819
-0,654370513116514
-0,653693259561436
-0,653649228473424
-0,653607198577332
-0,653556304299007
-0,653518851600061
-0,653404213919494
-0,653155543670605
-0,653044985372401

-0,653023837918460

0,171441858345249
0,171331464426774
0,171296189059175
0,171269790196267
0,171253308191137
0,171129510283785
0,171038078382639
0,170824518539639
0,170805448887183
0,170760210295412
0,170702772934513
0,170643663036246
0,170594806273557
0,170241254728134
0,170218619872163
0,170197051413202
0,170170982786691
0,170151832903490
0,170093393480820
0,169967516003541
0,169911930939438

0,169901324778466

5,22946151906122
5,23092095734142
5,23138556486865
5,23173273178756
5,23194925819482
5,23357026270756
5,23476168863753
5,23752681360031
5,23777257606717
5,23835487020702
5,23909273706939
5,23985043314908
5,24047545367490
5,24496610825073
5,24525172936706
5,24552368838017
5,24585212341926
5,24609320440437
5,24682793849103
5,24840561011623
5,24910014506747

5,24923252076551

-1,40366874655966
-1,40377678016999
-1,40381284097656
-1,40384029366385
-1,40385763196259
-1,40399254450570
-1,40409722098919
-1,40435698627227
-1,40438116111875
-1,40443912313607
-1,40451393299888
-1,40459231013982
-1,40465813068326
-1,40516088239434
-1,40519457836723
-1,40522684921513
-1,40526606346662
-1,40529501581984
-1,40538412607645
-1,40557988065744
-1,40566795192049

-1,40568486879789

5,17532739584992
5,17855456801245
5,17958474422870
5,18035538987754
5,18083641224155
5,18444653394778
5,18710987335504
5,19332262395333
5,19387690816854
5,19519154813217
5,19686014918345
5,19857675172425
5,19999517394924
5,21025006107936
5,21090610807045
5,21153119984544
5,21228665480014
5,21284156763345
5,21453478159746
5,21818094766307
5,21979062491651

5,22009774037990

0,657553848275427
0,658084973625232
0,658256748290141
0,658385924945401
0,658466843050267
0,659080969530102
0,659541407202751
0,660637969929198
0,660737253821690
0,660973645562669
0,661275502682219
0,661588121714926
0,661847996096929
0,663766795745070
0,663891847353079
0,664011247551085
0,664155871558765
0,664262327963139
0,664588325631057
0,665296222051915
0,665611268117325

0,665671551318681
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109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

-1,25364046974605
-1,25309370412942
-1,25302617815740
-1,25299529209553
-1,25230044098720
-1,25217003324249
-1,25188963472748
-1,25128562676995
-1,25124040042443
-1,25113615479948
-1,25097787886768
-1,25089747750025
-1,25062396150606
-1,25047791307102
-1,25041046732141
-1,25037574712377
-1,25022834333184
-1,25015689684009
-1,24972095663078
-1,24928116106572
-1,24921625078113

-1,24898680728803

-0,653009231030494
-0,652638213944154
-0,652591834066388
-0,652570579221844
-0,652085613201836
-0,651993143551543
-0,651792754856078
-0,651353781886899
-0,651320506711740
-0,651243590556234
-0,651126225696629
-0,651066335592366
-0,650861218043473
-0,650750811227686
-0,650699615879256
-0,650673209406396
-0,650560707336669
-0,650505946846246
-0,650168499534221
-0,649822135867569
-0,649770496349320

-0,649586865745929

0,169894003784839
0,169709352841128
0,169686442983382
0,169675956510598
0,169438795746228
0,169394024428426
0,169297483150012
0,169088260658948
0,169072525911568
0,169036221404526
0,168981003711756
0,168952909545826
0,168857112114336
0,168805817569202
0,168782096206998
0,168769876543567
0,168717936061135
0,168692724313531
0,168538377526119
0,168381765128976
0,168358573126977

0,168276433778950

5,24932386653470
5,25162032046643
5,25190423952867
5,25203412292093
5,25495903095358
5,25550848180222
5,25669029530349
5,25923727360008
5,25942801858698
5,25986768513227
5,26053522455651
5,26087431185179
5,26202772755085
5,26264349684670
5,26292782472282
5,26307418273399
5,26369545494117
5,26399652853478
5,26583255658698
5,26768249462558
5,26795528236689

5,26891892877095

-1,40569656667136
-1,40599718291835
-1,40603522022052
-1,40605268487857
-1,40645662434725
-1,40653479012970
-1,40670538868480
-1,40708467975040
-1,40711373393256
-1,40718105297123
-1,40728419991882
-1,40733703130099
-1,40751896630446
-1,40761752322521
-1,40766337131050
-1,40768705600093
-1,40778823769700
-1,40783764857490
-1,40814442004692
-1,40846332460547
-1,40851121438196

-1,40868222682590

5,22030972463691
5,22565517327848
5,22631823018875
5,22662171836080
5,23348355330488
5,23477855429237
5,23757058737955
5,24361951607856
5,24407432188198
5,24512362732646
5,24671941525470
5,24753125763507
5,25029912789633
5,25178091032390
5,25246610054579
5,25281904823861
5,25431914673479
5,25504721283089
5,25950327604858
5,26402247281980
5,26469148374900

5,26706043928713

0,665713193902585
0,666771986797616
0,666904483531129
0,666965213842764
0,668352537986278
0,668617408901895
0,669191766044888
0,670451609278885
0,670547196950948
0,670768195686227
0,671105535683438
0,671277732918396
0,671867770960033
0,672185540595647
0,672332930114317
0,672408963300839
0,672732969630898
0,672890723255849
0,673863442430865
0,674862888276309
0,675011980272359

0,675542321795943
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131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

-1,24895991796850
-1,24893859587729
-1,24892274927898
-1,24867375301182
-1,24864775703754
-1,24835116596544
-1,24829692969989
-1,24823001547702
-1,24805240358854
-1,24783059068500
-1,24774440075401
-1,24770314590418
-1,24765174535043
-1,24753986455952
-1,24747958730309
-1,24734623799052
-1,24730905516838
-1,24713376066448
-1,24672362851072
-1,24672248595990
-1,24666394004919

-1,24663304057891

-0,649565232245403
-0,649548060749066
-0,649535289086178
-0,649333500866965
-0,649312312065135
-0,649068902381327
-0,649024054848615
-0,648968578089015
-0,648820532353720
-0,648633990469268
-0,648560998505266
-0,648525958586109
-0,648482207861314
-0,648386615336298
-0,648334905033168
-0,648219980203303
-0,648187803456574
-0,648035322036342
-0,647673287195224
-0,647672267906507
-0,647619955779267

-0,647592280850247

0,168266791087037
0,168259142372141
0,168253456424021
0,168163954278354
0,168154592617186
0,168047549297565
0,168027927637561
0,168003699053130
0,167939279124615
0,167858601302810
0,167827183556974
0,167812131677503
0,167793365588336
0,167752470036354
0,167730409293427
0,167681535319774
0,167667890133282
0,167603458457776
0,167452028158341
0,167451604933052
0,167429907858718

0,167418448260513

5,26903179696407
5,26912128642945
5,26918778915176
5,27023204021595
5,27034098319077
5,27158274300982
5,27180956738153
5,27208929866773
5,27283115360270
5,27375622011522
5,27411521924632
5,27428695956362
5,27450084740230
5,27496605696082
5,27521649025062
5,27576998335964
5,27592418310574
5,27665030822192
5,27834333112641
5,27834803509040
5,27858897377940

5,27871605751767

-1,40870244707226
-1,40871850776526
-1,40873045953078
-1,40892000308251
-1,40893998331839
-1,40917055613522
-1,40921324798531
-1,40926614806683
-1,40940780359367
-1,40958729796891
-1,40965783660132
-1,40969175954298
-1,40973417091582
-1,40982705068697
-1,40987741569453
-1,40998965777325
-1,41002115932867
-1,41017089306355
-1,41052940066275
-1,41053041599115
-1,41058257001464

-1,41061019714943

5,26733848942344
5,26755903459604
5,26772298018847
5,27030310015995
5,27057291267756
5,27365713632750
5,27422230997483
5,27492009734735
5,27677494410184
5,27909690883766
5,28000081497069
5,28043379978256
5,28097356671110
5,28214959837015
5,28278385612004
5,28418863906006
5,28458074861380
5,28643168690043
5,29077777135236
5,29078990935766
5,29141210774025

5,29174067495957

0,675604818283316
0,675654427102746
0,675691326141538
0,676274478199950
0,676335729161084
0,677039581238312
0,677169307239060
0,677329797363354
0,677758177705709
0,678298138175987
0,678509474040494
0,678610936755174
0,678737632201256
0,679014489307887
0,679164273694670
0,679497213964648
0,679590442453766
0,680032306155716
0,681081817319867
0,681084772881445
0,681236463767208

0,681316717401045
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153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

-1,24635811698143
-1,24598776500218
-1,24578511668429
-1,24577140588210
-1,24574977670569
-1,24525093570919
-1,24524101276322
-1,24518365149474
-1,24487029545774
-1,24462204162969
-1,24439286754411
-1,24392302138134
-1,24387983093457
-1,24387084952162
-1,24383407373508
-1,24375345321880
-1,24372188374282
-1,24336525779289
-1,24281270859694
-1,24276015190233
-1,24274187422512

-1,24267501512043

-0,647344000465290
-0,647003415687444
-0,646813870290603
-0,646800960497457
-0,646780572432134
-0,646302313872150
-0,646292635654840
-0,646236555751579
-0,645926014424882
-0,645674594262978
-0,645437828753558
-0,644936430639692
-0,644889133986211
-0,644879270981320
-0,644838784338962
-0,644749447811199
-0,644714242064626
-0,644306998298756
-0,643633449359438
-0,643565991497177
-0,643542368402091

-0,643455207136265

0,167316231451915
0,167177775879035
0,167101627641707
0,167096465273658
0,167088318787478
0,166899475868431
0,166895699964154
0,166873857116371
0,166754046448129
0,166658506330918
0,166569778143819
0,166386077186444
0,166369056680215
0,166365514226296
0,166350997970990
0,166319111294287
0,166306600569454
0,166164231655001
0,165939055599457
0,165917275271625
0,165909683376488

0,165881833061975

5,27984422587633
5,28135603865127
5,28217891169811
5,28223446476774
5,28232206904155
5,28433064386715
5,28437034853918
5,28459966017702
5,28584570757820
5,28682406013045
5,28771932960632
5,28952671057843
5,28969067816932
5,28972472420096
5,28986394488494
5,29016807241629
5,29028674815578
5,29160937087510
5,29357590084912
5,29375619481780
5,29381856603270

5,29404520029886

-1,41085916179826
-1,41120396678977
-1,41139752303637
-1,41141074962706
-1,41143164937801
-1,41192594930935
-1,41193603301366
-1,41199452646264
-1,41232042778353
-1,41258680409191
-1,41283976894389
-1,41338249499597
-1,41343419842154
-1,41344499170704
-1,41348933815480
-1,41358742697036
-1,41362617150372
-1,41407813637632
-1,41484194617941
-1,41491964543747
-1,41494690944746

-1,41504775218250

5,29466964240718
5,29863143264239
5,30080727392261
5,30095469643531
5,30118731394840
5,30657109283506
5,30667856144280
5,30730009547271
5,31070444980813
5,31341270682588
5,31592203542610
5,32109628359839
5,32157405955257
5,32167346006255
5,32208064283744
5,32297425658907
5,32332455195446
5,32729711365495
5,33351649996812
5,33411287874326
5,33432050421808

5,33508100183432

0,682036809335892
0,683024889448964
0,683574889871537
0,683612352079291
0,683671515542350
0,685059466797797
0,685087554848886
0,685250309247916
0,686151526403894
0,686881079645450
0,687567980251211
0,689021972146359
0,689159065671190
0,689187652894823
0,689304994743105
0,689563883003266
0,689665892056032
0,690845238883682
0,692792354131900
0,692987062253776
0,693055232077947

0,693306685600951
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175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

-1,24254908519681
-1,24246495122245
-1,24243260697156
-1,24232507110020
-1,24197731755568
-1,24197149028313
-1,24185656733565
-1,24180852271680
-1,24172919471087
-1,24172620051664
-1,24171907011641
-1,24160254527777
-1,24155803664632
-1,24155199353055
-1,24149001238071
-1,24147922355134
-1,24144337249851
-1,24140384961547
-1,24139845785641
-1,24135658641649
-1,24129143605519

-1,24124466311542

-0,643287616759269
-0,643172912051118
-0,643128178843495
-0,642976681207391
-0,642450255608090
-0,642440837268211
-0,642249839502968
-0,642166658198515
-0,642024151970572
-0,642018632859477
-0,642005445180659
-0,641779860626672
-0,641687680660826
-0,641674854382009
-0,641538295012381
-0,641513475385942
-0,641428334214019
-0,641328880088905
-0,641314777403779
-0,641199897261271
-0,640994555142707

-0,640810198050366

0,165829014474231
0,165793437190348
0,165779692866645
0,165733705065092
0,165581161520282
0,165578542970616
0,165526353588748
0,165504188314820
0,165467053637827
0,165465637429494
0,165462260244214
0,165406024685557
0,165383920603784
0,165380887235141
0,165349256592175
0,165343642041857
0,165324708843458
0,165303257329205
0,165300275491350
0,165276564094398
0,165236917928271

0,165204633347169

5,29446510264934
5,29474003296791
5,29484441639306
5,29518573157957
5,29621327306281
5,29622923539630
5,29653291104789
5,29665278961619
5,29683972930396
5,29684648599684
5,29686248159507
5,29710234269954
5,29718107711766
5,29719110067165
5,29728315290160
5,29729692086808
5,29733693619753
5,29736901044344
5,29737223369071
5,29738571147243
5,29734933562617

5,29724351003894

-1,41524276752998
-1,41537711637256
-1,41542970809802
-1,41560866573855
-1,41624136255415
-1,41625284629242
-1,41648707195061
-1,41658990578758
-1,41676730488145
-1,41677420734595
-1,41679071034590
-1,41707522853172
-1,41719275468492
-1,41720916860191
-1,41738488039410
-1,41741700856071
-1,41752768867984
-1,41765792397836
-1,41767647699889
-1,41782843258896
-1,41810392739990

-1,41835594455682

5,33651796036361
5,33748156977969
5,33785283549001
5,33909070453702
5,34313849625903
5,34320703598007
5,34456484219583
5,34513631571590
5,34608574898695
5,34612174286681
5,34620750881348
5,34762031172893
5,34816659844528
5,34824111057653
5,34901080533485
5,34914592400881
5,34959780639880
5,35010200314606
5,35017136170063
5,35071573585578
5,35159115680919

5,35225889702327

0,693789842951455
0,694120265291103
0,694249062565822
0,694684981629228
0,696195874985313
0,696222844602129
0,696769231316775
0,697006848043869
0,697413413020201
0,697429145009283
0,697466731608779
0,698108686964076
0,698370430966033
0,698406822677003
0,698793827173682
0,698864072933488
0,699104816431004
0,699385563868302
0,699425331514391
0,699748862554254
0,700325161516819

0,700840097473769

ek s. 37



197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

-1,24123563264662
-1,24123356186436
-1,24122282792085
-1,24120220625338
-1,24120106765506
-1,24118879546739
-1,24118834112386
-1,24120501225125
-1,24123070066561
-1,24123662553418
-1,24134738459673
-1,24146264236079
-1,24148616352229
-1,24149537062718
-1,24157500884650
-1,24160416308345
-1,24190534498184
-1,24192504455739
-1,24211647804834
-1,24234186756237
-1,24242651718280

-1,24245972612284

-0,640767838131595
-0,640757651392015
-0,640701280305286
-0,640564965274786
-0,640555488279234
-0,640410212480696
-0,640400571598136
-0,640064299047334
-0,639936775835251
-0,639913976711460
-0,639637054739050
-0,639464156475765
-0,639435536980775
-0,639424788064197
-0,639340777221500
-0,639313425532388
-0,639099869878950
-0,639089094701848
-0,638998330305470
-0,638916956155357
-0,638891935923645

-0,638882830710971

0,165197700197297
0,165196061405407
0,165187197608453
0,165167270613775
0,165165968600307
0,165147473581808
0,165146347929521
0,165116271056846
0,165110334398581
0,165109649134789
0,165112274415778
0,165126918142086
0,165130594537840
0,165132080446030
0,165145857296565
0,165151251521475
0,165214076230580
0,165218513311540
0,165263058764402
0,165318108015681
0,165339346692237

0,165347750953919

5,29720847197817
5,29719941581303
5,29714476948308
5,29697929025996
5,29696594179508
5,29672893887138
5,29671096076519
5,29588075156691
5,29544500350382
5,29535878715105
5,29406978335502
5,29297800589037
5,29276967225006
5,29268910948398
5,29201178984269
5,29177125601422
5,28943759950301
5,28929199249213
5,28790800143838
5,28633551691781
5,28575744188117

5,28553227057604

-1,41841453376765
-1,41842866340668
-1,41850714149960
-1,41869902992513
-1,41871248736013
-1,41892082839212
-1,41893479661146
-1,41943480865330
-1,41963203173414
-1,41966781412343
-1,42011760746562
-1,42041644130325
-1,42046763899937
-1,42048701321608
-1,42064142859053
-1,42069295874042
-1,42112392756748
-1,42114742508057
-1,42135527584457
-1,42156254180758
-1,42163224297809

-1,42165854368741

5,35239498892118
5,35242669717305
5,35259483325238
5,35294747792103
5,35296901039509
5,35324665975328
5,35326144142406
5,35344782615075
5,35332244528363
5,35328654446650
5,35245799513105
5,35147464743709
5,35126701465075
5,35118526748352
5,35046890263644
5,35020314352491
5,34738754252587
5,34720018600871
5,34536594948397
5,34318215415998
5,34235689843400

5,34203250630450

0,700958046900088
0,700986389631159
0,701143074271942
0,701520797082353
0,701546992353332
0,701947393848972
0,701973884922756
0,702890495926061
0,703233636699521
0,703294674379398
0,704026924226589
0,704473172890649
0,704545978687972
0,704573233826165
0,704784413250398
0,704852393671358
0,705365484427834
0,705390289214708
0,705593094095104
0,705761981500871
0,705810219713636

0,705827196841328
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219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

-1,24246516724170
-1,24253587442144
-1,24270395821913
-1,24291410662661
-1,24323653591955
-1,24336140012235
-1,24361877440394
-1,24375931737196
-1,24424387055186
-1,24463274154324
-1,24472008855233
-1,24508961625432
-1,24513387150604
-1,24516961922369
-1,24529865502253
-1,24560959125603
-1,24576583302869
-1,24631929577793
-1,24641480590692
-1,24710133350064
-1,24768808881395

-1,24818135162501

-0,638881375197970
-0,638863352976264
-0,638826603734492
-0,638791050509281
-0,638754765911773
-0,638745703613807
-0,638734470841707
-0,638732127265375
-0,638741424671069
-0,638765326440248
-0,638772427905018
-0,638808727010829
-0,638813710123960
-0,638817829134670
-0,638833377675947
-0,638874989632064
-0,638897968452740
-0,638989384829903
-0,639006621125019
-0,639141729437636
-0,639271155362564

-0,639388654113056

0,165349131633869
0,165367163912229
0,165410646079708
0,165466057504157
0,165552905205511
0,165587035008621
0,165658121616003
0,165697312792715
0,165834129756271
0,165945518425217
0,165970703752149
0,166077843810945
0,166090734863528
0,166101156540118
0,166138838309693
0,166230023784650
0,166276033669023
0,166439925099571
0,166468338513788
0,166673559880669
0,166850157132210

0,166999341791180

5,28549546008952
5,28501914400586
5,28390081687620
5,28252664173663
5,28046107226241
5,27967302051831
5,27806664248830
5,27719871497922
5,27424963270228
5,27192480191275
5,27140712654337
5,26923371838624
5,26897514060128
5,26876652686224
5,26801537258163
5,26621679841103
5,26531884732829
5,26216681339625
5,26162715702008
5,25778205644501
5,25453937488647

5,25184171347744

-1,42166279955497
-1,42171679387696
-1,42183619845584
-1,42197022222302
-1,42214904132071
-1,42221096993838
-1,42232769886862
-1,42238588488572
-1,42256104718712
-1,42267757606430
-1,42270121963269
-1,42279211996317
-1,42280207954007
-1,42280998783971
-1,42283754315006
-1,42289791361243
-1,42292524221929
-1,42300752245307
-1,42301960659935
-1,42309027992549
-1,42313060458479

-1,42315204766689

5,34197932408263
5,34128743883352
5,33963745100370
5,33756591610493
5,33437339947711
5,33313346436407
5,33057275675323
5,32917212438625
5,32433391744484
5,32044399646748
5,31956968507256
5,31586936574927
5,31542609394717
5,31506802355933
5,31377545193641
5,31066053821015
5,30909536648179
5,30355236467171
5,30259616393565
5,29572750970474
5,28986512002331

5,28494390412529

0,705829878896978
0,705862287521860
0,705922636574460
0,705969628790003
0,705991756052115
0,705986687451760
0,705955909906483
0,705928766181509
0,705787876360307
0,705630160218157
0,705590041268936
0,705403412444749
0,705379346053286
0,705359653345353
0,705286738301971
0,705099895629987
0,705000459201249
0,704621451807487
0,704552155846348
0,704024344854282
0,703536487669574

0,703103649082566
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241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

-1,24818650762087
-1,24818821988317
-1,24882906984248
-1,24895704793957
-1,24926415217722
-1,24943262719003
-1,24951864013168
-1,25003837017442
-1,25027200708335
-1,25072807652221
-1,25090145473293
-1,25115426109744
-1,25308932923147
-1,25387194056868
-1,25418552303200
-1,25447384759691
-1,25668397974819
-1,25801981234531
-1,25838720379323
-1,25883727902297
-1,26124569741317

-1,26354507352556

-0,639389921143060
-0,639390342084731
-0,639553660968615
-0,639587590510528
-0,639670683033771
-0,639717236076232
-0,639741259718411
-0,639889960787053
-0,639958701004582
-0,640096069944193
-0,640149351873595
-0,640228047819607
-0,640866144794717
-0,641140187791728
-0,641252302755302
-0,641356500534512
-0,642187762515701
-0,642715287253409
-0,642863368922553
-0,643046453630768
-0,644055490070921

-0,645060693761787

0,167000904373849
0,167001423308179
0,167196108035558
0,167235090510778
0,167328764583260
0,167380227417503
0,167406520509137
0,167565658012659
0,167637333746193
0,167777473234812
0,167830821743719
0,167908678348962
0,168506894882222
0,168749765357561
0,168847201164905
0,168936843988958
0,169625424513746
0,170042514066812
0,170157306994967
0,170297972229228
0,171051132323497

0,171770310599601

5,25181364509336
5,25180432440316
5,24833567040784
5,24764756845453
5,24600234097826
5,24510329515576
5,24464523942359
5,24189066277976
5,24065958024208
5,23826887109101
5,23736423350555
5,23604922379446
5,22613494335660
5,22219684444997
5,22062986388526
5,21919451714720
5,20835803308788
5,20194459488261
5,20019802963707
5,19806838186662
5,18685501807783

5,17642796029499

-1,42315221634014
-1,42315227211005
-1,42316492640583
-1,42316558589295
-1,42316479940612
-1,42316299822594
-1,42316171672236
-1,42314899234325
-1,42314061412982
-1,42311980725720
-1,42311041991752
-1,42309533650918
-1,42293065760526
-1,42284230055932
-1,42280379196227
-1,42276689727032
-1,42244112613472
-1,42221168055461
-1,42214476659637
-1,42206068657122
-1,42157453543909

-1,42106015831533

5,28489250086645
5,28487543045950
5,27849294489009
5,27721997355714
5,27416758326189
5,27249448753237
5,27164070530483
5,26648762864033
5,26417451157449
5,25966544217356
5,25795349653656
5,25545950011019
5,23646102155253
5,22882536680754
5,22577390329482
5,22297234188955
5,20163125712320
5,18885047927865
5,18535134937798
5,18107418836809
5,15836605369225

5,13697364540649

0,703099023786594
0,703097487319954
0,702507520666965
0,702386321663239
0,702091205778648
0,701926837070456
0,701842268707659
0,701322314399759
0,701083809188512
0,700610277323400
0,700427625656942
0,700158814755690
0,698014245462210
0,697108798974080
0,696740613385550
0,696399515592056
0,693711394879777
0,692031754720129
0,691563475264727
0,690986335370597
0,687839033736045

0,684754198650410
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263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

-1,26423643511077
-1,26441285375989
-1,26459287078747
-1,26725155265238
-1,26774983602647
-1,26911926081640
-1,26937005693328
-1,27133904613996
-1,27150891001938
-1,27418894623793
-1,27427226464348
-1,27631437615021
-1,27703518882180
-1,27711005864435
-1,28250574100895
-1,28381394092873
-1,28480609145014
-1,28828631450234
-1,28927090418216
-1,29216179808267
-1,29252708155123

-1,29412584427698

-0,645370226069686
-0,645449725966902
-0,645531060017491
-0,646756341379661
-0,646990796152274
-0,647642595782014
-0,647763125667720
-0,648721480905822
-0,648805142776036
-0,650145137279231
-0,650187388399037
-0,651233850613048
-0,651608167031365
-0,651647193087120
-0,654531234790056
-0,655251603748903
-0,655803453458025
-0,657777336013485
-0,658346744609977
-0,660047640094504
-0,660265727264297

-0,661228922739243

0,171986469691411
0,172041618431523
0,172097887402090
0,172928214660824
0,173083646765484
0,173510438127053
0,173588534545262
0,174200855657700
0,174253607532909
0,175084143917618
0,175109906877065
0,175740141965096
0,175962008614589
0,175985034868960
0,177633975032893
0,178030222027091
0,178329682763892
0,179372131427967
0,179664566445624
0,180515975820329
0,180622728596110

0,181087566858631

5,17334468749210
5,17256170624455
5,17176433987113
5,16017295294265
5,15803879629258
5,15223530808464
5,15118225351583
5,14301992290207
5,14232450044736
5,13153651381113
5,13120669511581
5,12322854305787
5,12046119651264
5,12017522326643
5,10030702518526
5,09571602668506
5,09229518181803
5,08072650066820
5,07757991133161
5,06868240985999
5,06759581254465

5,06294439436435

-1,42089702560539
-1,42085481199786
-1,42081149691572
-1,42014508850080
-1,42001496652602
-1,41964951801373
-1,41958138848969
-1,41903430608889
-1,41898613195186
-1,41820689565255
-1,41818211532720
-1,41756492328914
-1,41734270996145
-1,41731950276530
-1,41558829573694
-1,41515215225933
-1,41481735931606
-1,41361650550354
-1,41326948198923
-1,41223240816339
-1,41209945061826

-1,41151246996590

5,13059738377351
5,12897449090378
5,12732025054398
5,10309667375280
5,09860047829391
5,08631556293172
5,08407719247173
5,06662852402636
5,06513366275887
5,04177048418825
5,04105090632209
5,02354328272013
5,01742327712141
5,01678940373581
4,97202139976359
4,96144620828515
4,95350102169333
4,92615967611697
4,91857868471650
4,89673273920523
4,89401764436309

4,88225883137071

0,683813492816153
0,683572549265027
0,683326324469437
0,679649663861171
0,678952853217136
0,677026463026122
0,676671941217488
0,673871407644315
0,673628444712222
0,669768994055572
0,669648264468091
0,666676315478502
0,665621647594745
0,665511939356268
0,657532292399351
0,655577624038265
0,654090403924789
0,648842371520431
0,647349087149702
0,642943156269633
0,642384157184817

0,639931440149511
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285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

-1,29985135010154
-1,30509287018582
-1,30696345374306
-1,30738704430218
-1,30814383791243
-1,31298778259119
-1,31968009428672
-1,32007571322835
-1,32110110238253
-1,32248134111927
-1,32102577454536
-1,31988463379764
-1,31941476055993
-1,31364454299572
-1,29744145065408

-1,24930895646532

-0,664803531602073
-0,668279144549496
-0,669578299587006
-0,669877558339936
-0,670417265139456
-0,674058568633046
-0,680096145505598
-0,680538286617781
-0,681799788134858
-0,686314809740856
-0,687515299185971
-0,687851748677569
-0,687936423083481
-0,687922668752725
-0,684726956888955

-0,669205100928851

0,182714820311218
0,184136426598913
0,184622126391762
0,184730157325987
0,184921184477583
0,186067760845331
0,187211950655513
0,187240750541831
0,187261663708066
0,185958208600430
0,184500404440946
0,183642195550423
0,183314028622388
0,179773284164720
0,171271311679930

0,148649900170895

5,04781775777998
5,03651264635623
5,03322838537617
5,03255002446764
5,03140342485736
5,02650880412784
5,03326685725404
5,03483699694490
5,04051924730303
5,08834210096717
5,12377283701100
5,14307297411280
5,15028412019041
5,22509865514020
5,40059700112350

5,92124592020202

-1,40934152213739
-1,40725168537785
-1,40647837077509
-1,40630096997338
-1,40598177815183
-1,40385775716136
-1,40050653867247
-1,40027408984022
-1,39962567285654
-1,39764828913578
-1,39741082024898
-1,39746458266497
-1,39750846928497
-1,39848630865602
-1,40268894417719

-1,41935859865318

4,84194842922892
4,80795549645008
4,79665861205878
4,79417191810508
4,78980013162209
4,76443296658869
4,74342992593838
4,74338450649060
4,74490530487764
4,78778381115485
4,83001695448866
4,85457834801281
4,86395872444667
4,96582237789261
5,22252291878790

6,03974618529999

0,631061358902663
0,622800484158823
0,619810256239445
0,619129377553613
0,617909119349239
0,609953200347840
0,598109417562686
0,597333243818729
0,595216000244166
0,589768529912872
0,590025364822777
0,590793272614690
0,591161145620209
0,596739404556307
0,616166527748177

0,687469903310583
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Ek 5: Gozlem eklendiginde olusan parametreler Tip-VI

Goz. No.
1

2

10
11
12
13
14
15
16
17
18
19

20

b 0
-0,764143991208275

-0,764147832988964
-0,764148619913957
-0,764150989794247
-0,764151531198112
-0,764151337312508
-0,764103732138524
-0,764092451916053
-0,764056285753251
-0,764049390621789
-0,764022401567220
-0,764021250212070
-0,764013173164896
-0,764010302418540
-0,764010062934020
-0,763988000719967
-0,763962213224364
-0,763940133821751
-0,763924501847809

-0,763898917626758

b,
-0,466206712561698

=a

-0,466322043120797
-0,466351938988585
-0,466481047218575
-0,466633825435961
-0,466663547276887
-0,467453000938544
-0,467540466257492
-0,467766447428473
-0,467803034482291
-0,467932528194449
-0,467937636141153
-0,467972643567693
-0,467984752800582
-0,467985755401650
-0,468073517119772
-0,468166148686499
-0,468238474872337
-0,468286365356721

-0,468359605419611

b,
-0,0617174713042777

-0,0616956073756605
-0,0616899650002864
-0,0616657214538023
-0,0616373044171472
-0,0616318118550537
-0,0614909454856019
-0,0614760427595805
-0,0614383532045931
-0,0614323712169099
-0,0614114961360509
-0,0614106826608464
-0,0614051288096041
-0,0614032165002898
-0,0614030583734223
-0,0613893424201110
-0,0613751503453013
-0,0613642901144705
-0,0613572136943620

-0,0613465810930610

F1
-5,14952167362944
-5,15642296216005
-5,15820807082144
-5,16589865128827
-5,17495902058406
-5,17671642983450
-5,22269669336121
-5,22769691220000
-5,24051193573728
-5,24257162921896
-5,24982478941610
-5,25010967068339
-5,25205950790050
-5,25273289431048
-5,25278862330258
-5,25765160336149
-5,26275016212950
-5,26670479042853

-5,26930979273727

-5,27327146577016

P
-2,40436384224367
-2,40200887693982
-2,40139970309154
-2,39877482079695
-2,39568070560983
-2,39508023216192
-2,37928433404060
-2,37754970534730
-2,37307832230212
-2,37235556983929
-2,36979950955543
-2,36969873831018
-2,36900818855713
-2,36876935709638
-2,36874958340364
-2,36701904250671
-2,36519284171751
-2,36376684052936

-2,36282239125320

-2,36137739443483

m,
-27,6425384909326
-27,5993410453176
-27,5882138996712
-27,5404877860504
-27,4846856851769
-27,4739130016610
-27,1970475488004
-27,1673971102766
-27,0916425903475
-27,0794886848897
-27,0367079065842
-27,0350277495418
-27,0235273739074
-27,0195552267447
-27,0192264817100
-26,9905283630781
-26,9603997873026
-26,9369849143771
-26,9215307956400

-26,8979690335592

m,
11,4396711526091
11,3907316720268
11,3781220314823
11,3240230074916
11,2607445272017
11,2485259831549
10,9344906454568
10,9008979162608
10,8151646601864
10,8014258298987
10,7531117899125
10,7512159325862
10,7382427505228
10,7337634230648
10,7333927384051
10,7010559468953
10,6671606771103
10,6408622323649
10,6235286571908

10,5971421222268
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

-0,763856295500778
-0,763849803422656
-0,763842328469713
-0,763833491051065
-0,763751613344288
-0,763745774620396
-0,763742851613764
-0,763735003187559
-0,763716169109297
-0,763698522475206
-0,763683048368001
-0,763675986002979
-0,763640137724977
-0,763620846318744
-0,763614677774793
-0,763597895018832
-0,763596170525977
-0,763493203355788
-0,763488827301271
-0,763485200716117
-0,763424875158475

-0,763414441554007

-0,468469632342345
-0,468485247556839
-0,468502887431497
-0,468523290811834
-0,468692147874652
-0,468702972089620
-0,468708336982268
-0,468722567378964
-0,468755713917823
-0,468785549966967
-0,468810795467744
-0,468822044650365
-0,468876661068499
-0,468904436745498
-0,468913093294093
-0,468936114567074
-0,468938437092195
-0,469063987308996
-0,469068799175399
-0,469072757248134
-0,469134837138558

-0,469144890839333

-0,0613310794904229
-0,0613289292290915
-0,0613265159806263
-0,0613237461024703
-0,0613017983853598
-0,0613004571541334
-0,0612997956203604
-0,0612980514550005
-0,0612940501025130
-0,0612905251757381
-0,0612876025789455
-0,0612863187646361
-0,0612802576395196
-0,0612772919648935
-0,0612763848582679
-0,0612740140232549
-0,0612737782802169
-0,0612621014444651
-0,0612617008497217
-0,0612613742764531
-0,0612566270871361

-0,0612559304545482

-5,27916820978898
-5,27999934722846
-5,28093643484458
-5,28201787411062
-5,29085694322053
-5,29141614370750
-5,29169294254727
-5,29242597065649
-5,29412654695008
-5,29564872126680
-5,29693003080978
-5,29749892436784
-5,30024198500600
-5,30162413558162
-5,30205301047956
-5,30318901324895
-5,30330324354234
-5,30936215430550
-5,30958928467864
-5,30977579680903
-5,31266077895843

-5,31312024965431

-2,35920431250615
-2,35889559918147
-2,35854674694097
-2,35814308456507
-2,35479392216398
-2,35457858209230
-2,35447181606065
-2,35418850163319
-2,35352788498645
-2,35293233792335
-2,35242768168782
-2,35220257672621
-2,35110739127536
-2,35054882620884
-2,35037450101100
-2,34991029878733
-2,34986341687883
-2,34731262911192
-2,34721411237445
-2,34713302687091
-2,34585486982558

-2,34564662170090

-26,8627243537335
-26,8577358787725
-26,8521043462196
-26,8455953619815
-26,7918966627661
-26,7884628373633
-26,7867611905078
-26,7822484370175
-26,7717413501700
-26,7622878801033
-26,7542911321912
-26,7507282864228
-26,7334311048047
-26,7246329891706
-26,7218904660315
-26,7145952990837
-26,7138591575355
-26,6739854348943
-26,6724526581888
-26,6711915017853
-26,6513624015584

-26,6481409104332

10,5577773626056
10,5522172178393
10,5459440498168
10,5386985470181
10,4791615336313
10,4753707916448
10,4734930975249
10,4685161688049
10,4569441010484
10,4465523380647
10,4377775483570
10,4338729073226
10,4149618535413
10,4053739629572
10,4023898572244
10,3944632506027
10,3936643194303
10,3506798932698
10,3490403772752
10,3476922037233
10,3265980854050

10,3231909410257
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43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

-0,763371682089261
-0,763349919105287
-0,763300917036356
-0,763233964888333
-0,763213932311388
-0,763209528930247
-0,763204932725412
-0,763192092947180
-0,763116563735791
-0,763114753983886
-0,763099683445646
-0,763092077275665
-0,763069384490855
-0,763056409850962
-0,763036456483895
-0,763025960194389
-0,762949249648774
-0,762942790806622
-0,762871394488451
-0,762855118311763
-0,762838143812936

-0,762833357945506

-0,469184141636234
-0,469202969686430
-0,469242714574725
-0,469291535714097
-0,469305001084689
-0,469307893703877
-0,469310887529953
-0,469319114665895
-0,469363625736323
-0,469364614232564
-0,469372709992520
-0,469376704862216
-0,469388267549150
-0,469394643500632
-0,469404123133870
-0,469408954228473
-0,469441144946220
-0,469443614289617
-0,469468560714345
-0,469473665164026
-0,469478766784532

-0,469480164773072

-0,0612534303954888
-0,0612523667483440
-0,0612504524515816
-0,0612488302105052
-0,0612485514234529
-0,0612485022866750
-0,0612484555963328
-0,0612483497727464
-0,0612484278231700
-0,0612484437496755
-0,0612486008183148
-0,0612486964768005
-0,0612490458453310
-0,0612492878231936
-0,0612497184405985
-0,0612499728778021
-0,0612523907891178
-0,0612526375025410
-0,0612557842590368
-0,0612566055088188
-0,0612575014923846

-0,0612577612969619

-5,31489058310803
-5,31572531869165
-5,31745219109819
-5,31949613708672
-5,32004206360930
-5,32015820555338
-5,32027797218150
-5,32060472722696
-5,32230417503513
-5,32234042673832
-5,32263453716643
-5,32277776549804
-5,32318473660845
-5,32340399199306
-5,32372257336606
-5,32388127871001
-5,32486343380588
-5,32493239758436
-5,32556107923486
-5,32567129762768
-5,32577365420577

-5,32580022181777

-2,34482967430287
-2,34443533459634
-2,34359676108156
-2,34255282125576
-2,34226161831885
-2,34219885106933
-2,34213380556221
-2,34195461367347
-2,34097213127954
-2,34095002600973
-2,34076844219055
-2,34067846887268
-2,34041656641383
-2,34027113277931
-2,34005344201447
-2,33994177579119
-2,33918263685985
-2,33912311790495
-2,33850797796746
-2,33837833856116
-2,33824716523456

-2,33821091461853

-26,6355291560677
-26,6294567376260
-26,6165782396031
-26,6006160981140
-26,5961784756326
-26,5952228713922
-26,5942329251861
-26,5915075858750
-26,5766157747568
-26,5762817716588
-26,5735399844434
-26,5721827187695
-26,5682368279426
-26,5660489929968
-26,5627787849493
-26,5611035445584
-26,5497592982369
-26,5488734783852
-26,5397547100969
-26,5378423994116
-26,5359112787653

-26,5353783124442

10,3099128837479
10,3035569710339
10,2901682299710
10,2737736659710
10,2692617280622
10,2682930255083
10,2672906331118
10,2645370844597
10,2496660792137
10,2493363216318
10,2466364039624
10,2453046377188
10,2414518764635
10,2393285438274
10,2361731211237
10,2345657027365
10,2238659393500
10,2230458769449
10,2147657789091
10,2130723326792
10,2113799864742

10,2109162552649
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65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

-0,762810420287311
-0,762799152977891
-0,762745821770850
-0,762744767679595
-0,762688134966891
-0,762551280888120
-0,762523105318344
-0,762496756426643
-0,762359577697367
-0,762304624439219
-0,762231144803139
-0,762188894655328
-0,762118926351484
-0,762079396261094
-0,761842289174253
-0,761731997445944
-0,761359392555903
-0,761344725714452
-0,761342511263056
-0,761314274657417
-0,761263165955239

-0,761232667054453

-0,469486622239794
-0,469489649049047
-0,469502715497276
-0,469502953235606
-0,469514597803745
-0,469534116263986
-0,469536716399145
-0,469538732719882
-0,469543062242730
-0,469542048015975
-0,469538385939663
-0,469535130517370
-0,469527965464642
-0,469522969727432
-0,469479568360071
-0,469452054810366
-0,469328369754414
-0,469322595351675
-0,469321717837870
-0,469310398773525
-0,469289304385345

-0,469276348532216

-0,0612590496656777
-0,0612597083376355
-0,0612630497228046
-0,0612631194043373
-0,0612670629167219
-0,0612781143435407
-0,0612806391233568
-0,0612830730371710
-0,0612968228728572
-0,0613028097564208
-0,0613112147804794
-0,0613162463263665
-0,0613248843894177
-0,0613299274393108
-0,0613624693753528
-0,0613788470159299
-0,0614393037434689
-0,0614418329214252
-0,0614422157129912
-0,0614471179082936
-0,0614560898164856

-0,0614615035456899

-5,32591378607864
-5,32596134025201
-5,32611505418384
-5,32611693101743
-5,32615398550501
-5,32575717565021
-5,32559565143305
-5,32542127575026
-5,32416768498645
-5,32351178123183
-5,32250615798496
-5,32186393145330
-5,32070182330704
-5,31999270233667
-5,31499678736392
-5,31226978496761
-5,30137861062821
-5,30090070504428
-5,30082824232455
-5,29989724799230
-5,29817936854973

-5,29713438822564

-2,33804157728440
-2,33796102877781
-2,33760259653095
-2,33759588348816
-2,33725560933617
-2,33658885594695
-2,33647711928294
-2,33638009042935
-2,33598565145422
-2,33587691370146
-2,33577279833344
-2,33573350231958
-2,33570014368409
-2,33569823569762
-2,33592686579410
-2,33616412400639
-2,33751605709179
-2,33758553529733
-2,33759612749579
-2,33773352704169
-2,33799315376160

-2,33815471893655

-26,5328930033982
-26,5317134628587
-26,5264880532656
-26,5263905895224
-26,5214733878697
-26,5120227269403
-26,5104760000508
-26,5091461351040
-26,5039521784809
-26,5026416413997
-26,5015352406174
-26,5012212762560
-26,5011988801058
-26,5014523058688
-26,5067581901769
-26,5113016812656
-26,5354890427075
-26,5367050689653
-26,5368903421819
-26,5392911162838
-26,5438162251897

-26,5466259152361

10,2087742738796
10,2077702522829
10,2034351767817
10,2033562791082
10,1994897249796
10,1929827122012
10,1921083344163
10,1914265685044
10,1898929314916
10,1901756390521
10,1913054795463
10,1923299152728
10,1946047469653
10,1961990347060
10,2101519717566
10,2190438657927
10,2592629289586
10,2611489461711
10,2614356178406
10,2651348329502
10,2720357883591

10,2762787497684
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87

88

89

920

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

-0,761194931101375
-0,761096004344297
-0,761064810725542
-0,761041590984229
-0,761027146463348
-0,760919876297587
-0,760841939775614
-0,760663653033289
-0,760647965939625
-0,760610893178710
-0,760564101329966
-0,760516258121088
-0,760476942262793
-0,760197959458257
-0,760180398385803
-0,760163695342626
-0,760143546634424
-0,760128772546301
-0,760083825257896
-0,759987689399752
-0,759945519002824

-0,759937491320704

-0,469259942680044
-0,469214994720683
-0,469200249080406
-0,469189097117646
-0,469182084537471
-0,469128225169927
-0,469087156749589
-0,468987243511336
-0,468978062228556
-0,468956117211364
-0,468927925824169
-0,468898535935833
-0,468873959547382
-0,468688726218110
-0,468676437965589
-0,468664681650622
-0,468650411408543
-0,468639886133128
-0,468607545076706
-0,468536759143483
-0,468505016300124

-0,468498925852313

-0,0614682627713309
-0,0614862953370264
-0,0614920733811560
-0,0614964025280279
-0,0614991076106763
-0,0615194800487000
-0,0615345882184058
-0,0615700846697918
-0,0615732686229480
-0,0615808313544062
-0,0615904527560253
-0,0616003770857892
-0,0616085975072955
-0,0616685686493808
-0,0616724377008315
-0,0616761278581825
-0,0616805923830556
-0,0616838751031626
-0,0616939092778565
-0,0617156073908963
-0,0617252262302364

-0,0617270642300616

-5,29582120515298
-5,29227434954805
-5,29112521625259
-5,29026041596704
-5,28971841605692
-5,28559808421675
-5,28250112605993
-5,27509950671785
-5,27442757927894
-5,27282656791312
-5,27077978537253
-5,26865721389842
-5,26689058748163
-5,25378594841846
-5,25292819671870
-5,25210878628930
-5,25111571841989
-5,25038434261276
-5,24814262924948
-5,24326413992333
-5,24108827571515

-5,24067159767648

-2,33836140426525
-2,33893829952705
-2,33913057577590
-2,33927688751679
-2,33936926937188
-2,34008771154348
-2,34064498299745
-2,34202894172548
-2,34215787601669
-2,34246713464273
-2,34286656468283
-2,34328540916070
-2,34363746409201
-2,34633736371578
-2,34651906753742
-2,34669318014195
-2,34690487934089
-2,34706126775714
-2,34754308044019
-2,34860409165463
-2,34908263030293

-2,34917463421592

-26,5502144672522
-26,5602044132692
-26,5635275062752
-26,5660545420478
-26,5676494750362
-26,5800402452321
-26,5896415936614
-26,6134788785657
-26,6157002767547
-26,6210294452989
-26,6279148999452
-26,6351385678530
-26,6412135620062
-26,6879278130844
-26,6910808771020
-26,6941034053953
-26,6977800158295
-26,7004971720394
-26,7088745546915
-26,7273564309237
-26,7357078446456

-26,7373146304508

10,2816564356040
10,2964175886008
10,3012688928513
10,3049407387772
10,3072509285961
10,3250263990751
10,3386187307037
10,3718250727746
10,3748863267331
10,3822100268850
10,3916322416371
10,4014717088446
10,4097127575676
10,4722117375980
10,4763821027333
10,4803747760723
10,4852249581594
10,4888049213894
10,4998190465342
10,5239997392174
10,5348761738150

10,5369653594581
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109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

-0,759931953613513
-0,759793181642563
-0,759776079931862
-0,759768260189895
-0,759592714626215
-0,759559840673990
-0,759489221681998
-0,759337357054697
-0,759325997578184
-0,759299819456031
-0,759260086012951
-0,759239907449133
-0,759171284909326
-0,759134654386494
-0,759117740388206
-0,759109033727310
-0,759072072590161
-0,759054158834170
-0,758944860844643
-0,758834572091400
-0,758818289438196

-0,758760718952512

-0,468494715594218
-0,468386834346678
-0,468373223221558
-0,468366976397575
-0,468222906414275
-0,468195107049709
-0,468134508350008
-0,468000082735298
-0,467989799958826
-0,467965981306980
-0,467929503117442
-0,467910826519277
-0,467846543694485
-0,467811739765193
-0,467795553139728
-0,467787192189669
-0,467751480373905
-0,467734044379232
-0,467625830174547
-0,467513376685143
-0,467496490737237

-0,467436190336508

-0,0617283334199201
-0,0617604805410961
-0,0617644875177683
-0,0617663230009993
-0,0618080701711387
-0,0618160031202575
-0,0618331669079671
-0,0618706432530217
-0,0618734775874421
-0,0618800258847279
-0,0618900090534427
-0,0618950993771046
-0,0619125134460050
-0,0619218744713626
-0,0619262123191482
-0,0619284490816823
-0,0619379733790804
-0,0619426063367837
-0,0619711139270557
-0,0620003037443306
-0,0620046498049572

-0,0620200925650715

-5,24038370129380
-5,23304648606943
-5,23212596062862
-5,23170385880632
-5,22203092838919
-5,22017744441993
-5,21615076110997
-5,20728165020263
-5,20660663718854
-5,20504486165894
-5,20265781178098
-5,20143787204588
-5,19725017300797
-5,19498995997191
-5,19394044008128
-5,19339873562267
-5,19108807598438
-5,18996172380911
-5,18299702261580
-5,17580502783278
-5,17472896029949

-5,17089434521983

-2,34923827030849
-2,35087822181894
-2,35108636808724
-2,35118198644623
-2,35340226533171
-2,35383387007540
-2,35477810699705
-2,35688865947718
-2,35705097842622
-2,35742743236890
-2,35800521402953
-2,35830161021045
-2,35932470425820
-2,35988049185114
-2,36013941755409
-2,36027327015721
-2,36084581618730
-2,36112583999389
-2,36287072997899
-2,36469636411230
-2,36497156551271

-2,36595655267385

-26,7384262085463
-26,7671347570829
-26,7707872364175
-26,7724657836616
-26,8115623547029
-26,8191896077351
-26,8359073771553
-26,8734323225488
-26,8763273973040
-26,8830467561668
-26,8933733446993
-26,8986772416594
-26,9170188981039
-26,9270048784208
-26,9316623725328
-26,9340714061493
-26,9443860983573
-26,9494368921208
-26,9809989909242
-27,0141872724046
-27,0192049041855

-27,0371954498018

10,5384100312539
10,5755508957076
10,5802538054986
10,5824134798548
10,6324453359847
10,6421488816533
10,6633571099434
10,7106781079131
10,7143135750364
10,7227432381490
10,7356765646506
10,7423092890472
10,7651952304682
10,7776229590722
10,7834116956414
10,7864039798099
10,7992017236656
10,8054600861890
10,8444486430142
10,8852340317289
10,8913821820894

10,9133884923904
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131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

-0,758753970317731
-0,758748618648359
-0,758744641113872
-0,758682121629403
-0,758675591931760
-0,758601054985456
-0,758587416239937
-0,758570585376306
-0,758525887909297
-0,758470015232393
-0,758448287711725
-0,758437884216043
-0,758424918836263
-0,758396684351242
-0,758381464699804
-0,758347773926962
-0,758338374339983
-0,758294027820139
-0,758190034750653
-0,758189744538082
-0,758174869584535

-0,758167015603611

-0,467429060202416
-0,467423396756826
-0,467419182191233
-0,467352337041577
-0,467345289903569
-0,467263950022186
-0,467248885803616
-0,467230217666759
-0,467180217197677
-0,467116834454403
-0,467091916981895
-0,467079931901402
-0,467064945990238
-0,467032119813425
-0,467014315037999
-0,466974623948682
-0,466963481301566
-0,466910498561353
-0,466783500007919
-0,466783140028604
-0,466764646625604

-0,466754848278585

-0,0620219106738529
-0,0620233536119319
-0,0620244267258547
-0,0620413702222924
-0,0620431481533618
-0,0620635561651873
-0,0620673130741136
-0,0620719590438224
-0,0620843500603928
-0,0620999483423668
-0,0621060473970429
-0,0621089743915336
-0,0621126282421672
-0,0621206086600036
-0,0621249239184924
-0,0621345102161901
-0,0621371931516838
-0,0621499010886180
-0,0621800334237896
-0,0621801181814285
-0,0621844675451227

-0,0621867680469390

-5,17044175133005
-5,17008238047007
-5,16981501815222
-5,16558250727685
-5,16513716408319
-5,16000869408054
-5,15906125493428
-5,15788816442502
-5,15475164629390
-5,15078697909762
-5,14923178615350
-5,14848443530956
-5,14755058405404
-5,14550741492919
-5,14440058270081
-5,14193664563211
-5,14124578796405
-5,13796588066836
-5,13013784902269
-5,13011572755675
-5,12897977746785

-5,12837832068392

-2,36607324996407
-2,36616597658272
-2,36623500061225
-2,36733198779422
-2,36744788057571
-2,36878886270986
-2,36903787907658
-2,36934675556353
-2,37017559774144
-2,37122949471833
-2,37164478800336
-2,37184473575258
-2,37209492457307
-2,37264364456170
-2,37294166226868
-2,37360700835175
-2,37379403949736
-2,37468482967786
-2,37682981094212
-2,37683591037080
-2,37714940643016

-2,37731562254007

-27,0393301809465
-27,0410269154592
-27,0422902195379
-27,0624004071261
-27,0645285728854
-27,0892033538810
-27,0937955276646
-27,0994960121550
-27,1148169132945
-27,1343487448464
-27,1420610004530
-27,1457773086923
-27,1504303045654
-27,1606466023408
-27,1662016890875
-27,1786202513789
-27,1821152392129
-27,1987857369882
-27,2390942968035
-27,2392092533204
-27,2451203068600

-27,2482563965396

10,9159958764202
10,9180677111439
10,9196099661604
10,9441232572657
10,9467133142505
10,9766880262318
10,9822554839395
10,9891618869825
11,0076981462100
11,0312757682500
11,0405694080639
11,0450445273712
11,0506446683633
11,0629292494223
11,0696024994934
11,0845044931535
11,0886943864414
11,1086555439550
11,1567613526496
11,1568982309739
11,1639341284245

11,1676651163304
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153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

-0,758097031438702
-0,758002426257356
-0,757950479347598
-0,757946959680056
-0,757941405961228
-0,757812823628819
-0,757810255447026
-0,757795400968690
-0,757713976222748
-0,757649101315057
-0,757588885088851
-0,757464272099169
-0,757452727612953
-0,757450324861260
-0,757440478795191
-0,757418850070568
-0,757410363693079
-0,757313762690173
-0,757160741736101
-0,757145915243981
-0,757140745827978

-0,757121775621616

-0,466666484850890
-0,466543898393145
-0,466474969701200
-0,466470256301060
-0,466462807660667
-0,466286321544507
-0,466282714572335
-0,466261785775768
-0,466145001474264
-0,466049311912801
-0,465958230964527
-0,465762077857779
-0,465743335040246
-0,465739421124014
-0,465723335307007
-0,465687728454444
-0,465673653563999
-0,465509014464238
-0,465228720301414
-0,465200049403614
-0,465189981724106

-0,465152710473233

-0,0622073923497361
-0,0622356430725403
-0,0622513449885272
-0,0622524139045403
-0,0622541018754374
-0,0622936495977168
-0,0622944489411279
-0,0622990799406704
-0,0623247006520558
-0,0623454143394655
-0,0623648961935606
-0,0624060717040904
-0,0624099498809679
-0,0624107584848261
-0,0624140772441422
-0,0624213975704015
-0,0624242813188409
-0,0624575947328084
-0,0625124975882929
-0,0625179815620814
-0,0625199013181937

-0,0625269814703375

-5,12296680584971
-5,11549648844578
-5,11131478097664
-5,11102932281724
-5,11057833776145
-5,09993844189020
-5,09972189735135
-5,09846615560017
-5,09148150460784
-5,08578691705955
-5,08039042119053
-5,06884783317044
-5,06775062883757
-5,06752163475616
-5,06658095084824
-5,06450132895016
-5,06368028657928
-5,05411880724177
-5,03802486690475
-5,03639207081682
-5,03581932378653

-5,03370171790508

-2,37881822682366
-2,38091353256666
-2,38209712501784
-2,38217820189593
-2,38230636554694
-2,38535619979022
-2,38541879332241
-2,38578218674783
-2,38781637564421
-2,38949120644769
-2,39109208586508
-2,39456181815761
-2,39489492573410
-2,39496452037124
-2,39525067225273
-2,39588479792600
-2,39613572933134
-2,39908230393889
-2,40414651081572
-2,40466788953494
-2,40485111739877

-2,40553010706155

-27,2766709591900
-27,3164861520743
-27,3390758283796
-27,3406258471054
-27,3430767479186
-27,4016456504422
-27,4028526366281
-27,4098638437635
-27,4492342304381
-27,4818061924132
-27,5130717990760
-27,5812768056679
-27,5878563078887
-27,5892316290839
-27,5948890560780
-27,6074406442090
-27,6124129648420
-27,6710332255737
-27,7727750702614
-27,7833203185306
-27,7870293344599

-27,8007879299317

11,2014110547416
11,2485233154981
11,2751658809833
11,2769917278979
11,2798781814872
11,3486449600371
11,3500579334426
11,3582624244113
11,4042313738217
11,4421341396286
11,4784102982163
11,5571949704632
11,5647702149298
11,5663531338141
11,5728625493278
11,5872930838767
11,5930054703070
11,6601701067173
11,7759738132392
11,7879222744178
11,7921224501620

11,8076922057379
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175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

-0,757085767023872
-0,757061486381677
-0,757052099936709
-0,757020665241539
-0,756916001305487
-0,756914198059043
-0,756878199245407
-0,756862872759193
-0,756837137388171
-0,756836154348798
-0,756833809633716
-0,756794653888701
-0,756779196843762
-0,756777072303621
-0,756754864898469
-0,756750911930779
-0,756737554212039
-0,756722362545132
-0,756720245518011
-0,756703358611627
-0,756674869420731

-0,756651343162062

-0,465080480681775
-0,465030600144419
-0,465011046639279
-0,464944391950705
-0,464707177148049
-0,464702847795056
-0,464614348093826
-0,464575371741253
-0,464507952236798
-0,464505324257057
-0,464499039598910
-0,464390358083115
-0,464345275988047
-0,464338970658483
-0,464271328844826
-0,464258932029976
-0,464216155603459
-0,464165679322583
-0,464158475817466
-0,464099353669810
-0,463991584278639

-0,463892301513149

-0,0625405808025321
-0,0625498775208460
-0,0625535005646671
-0,0625657597059881
-0,0626082132576338
-0,0626089705593589
-0,0626243093272216
-0,0626309777988960
-0,0626423846051563
-0,0626428259136491
-0,0626438802572231
-0,0626618827254114
-0,0626692200956019
-0,0626702401222327
-0,0626810855406328
-0,0626830537183416
-0,0626897980506710
-0,0626976612216588
-0,0626987748681332
-0,0627078334050041
-0,0627239618563552

-0,0627383641966449

-5,02961030966172
-5,02679452695819
-5,02569289987883
-5,02194695747971
-5,00873602011898
-5,00849670757868
-5,00361932954743
-5,00148022768389
-4,99779332122714
-4,99764995079594
-4,99730719432218
-4,99140371548374
-4,98896840272141
-4,98862843619565
-4,98499147548699
-4,98432695255002
-4,98203885801975
-4,97934883659228
-4,97896583161021
-4,97583089621704
-4,97015671410621

-4,96497738445878

-2,40684894149612
-2,40776199938254
-2,40812043497292
-2,40934444113181
-2,41372747098517
-2,41380785426482
-2,41545407956827
-2,41618093725871
-2,41744087147892
-2,41749005098752
-2,41760768150644
-2,41964647779094
-2,42049473212674
-2,42061349032054
-2,42188932181292
-2,42212350718770
-2,42293244573596
-2,42388870494201
-2,42402532401723
-2,42514803208339
-2,42720101883215

-2,42909970781511

-27,8275749574787
-27,8461687521166
-27,8534788607402
-27,8784876128795
-27,9686160192621
-27,9702772466860
-28,0043636397381
-28,0194530043040
-28,0456652989468
-28,0466898972995
-28,0491410318839
-28,0917222459693
-28,1094923749284
-28,1119827547051
-28,1387757441146
-28,1437013626117
-28,1607338235543
-28,1809040568552
-28,1837888956813
-28,2075255313752
-28,2510651559150

-28,2914841488342

11,8379569020047
11,8589272156846
11,8671632912988
11,8953044037369
11,9962707315123
11,9981251562454
12,0361236584419
12,0529132001365
12,0820329068669
12,0831699664065
12,0858897790260
12,1330571611351
12,1526957453469
12,1554458394229
12,1849997146335
12,1904262638366
12,2091750198121
12,2313458035635
12,2345139361118
12,2605545438526
12,3081946738158

12,3522735429339
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197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

-0,756646238268907
-0,756645028324385
-0,756638459954923
-0,756623512584300
-0,756622525209917
-0,756608300122843
-0,756607419428473
-0,756582431262898
-0,756576375394891
-0,756575528527437
-0,756572127191087
-0,756578211019903
-0,756580011362504
-0,756580754238801
-0,756587934603188
-0,756590850324044
-0,756626829913481
-0,756629456034470
-0,756656179181693
-0,756689860075621
-0,756702996785376

-0,756708213379471

-0,463869119375085
-0,463863522798191
-0,463832396470331
-0,463755979586414
-0,463750603404389
-0,463667076449642
-0,463661456018073
-0,463458438842967
-0,463377299996396
-0,463362508624627
-0,463174561928457
-0,463047383406217
-0,463025385901763
-0,463017044717611
-0,462950219575373
-0,462927777458642
-0,462736946200803
-0,462726363061721
-0,462631819412945
-0,462535687133227
-0,462502886080300

-0,462490441685584

-0,0627416618508645
-0,0627424541859667
-0,0627468338280595
-0,0627573877931806
-0,0627581194844426
-0,0627692994072159
-0,0627700387905370
-0,0627955938037133
-0,0628051424904144
-0,0628068396619773
-0,0628271577680209
-0,0628394844414484
-0,0628414895916687
-0,0628422397007592
-0,0628480405816948
-0,0628499030959390
-0,0628638411875875
-0,0628645070674601
-0,0628699016847198
-0,0628742821135364
-0,0628754976683534

-0,0628759193641149

-4,96377492268040
-4,96348502690131
-4,96187558843230
-4,95794536629465
-4,95767001150924
-4,95341199549552
-4,95312685503689
-4,94295075770703
-4,93895532749715
-4,93823168327478
-4,92917232402537
-4,92319767250129
-4,92217823245312
-4,92179280097274
-4,91872798742852
-4,91770820164227
-4,90924812493168
-4,90879091596798
-4,90476872397428
-4,90080355986823
-4,89948222004353

-4,89898539815302

-2,42954405694260
-2,42965138793058
-2,43024873359065
-2,43171816008953
-2,43182169433051
-2,43343286064349
-2,43354144965074
-2,43747851718204
-2,43905993721018
-2,43934870635184
-2,44303069108879
-2,44553533863071
-2,44596960921021
-2,44613435952307
-2,44745583135886
-2,44790025048203
-2,45169160542910
-2,45190249669439
-2,45378929847902
-2,45571283419564
-2,45637026990166

-2,45661983772906

-28,3009639991384
-28,3032549819110
-28,3160135212067
-28,3474568938103
-28,3496754474195
-28,3842511831819
-28,3865849375879
-28,4714790954384
-28,5057250628404
-28,5119869450769
-28,5920451945442
-28,6467106248039
-28,6562037410286
-28,6598062348770
-28,6887221290441
-28,6984542644817
-28,7816017478860
-28,7862316680029
-28,8276667101168
-28,8699141797684
-28,8843502333017

-28,8898293453989

12,3625911460734
12,3650834045604
12,3789544061567
12,4130779280136
12,4154822591119
12,4528960550563
12,4554174687101
12,5467949030123
12,5834620068713
12,5901541418035
12,6753614621312
12,7331491293756
12,7431500165260
12,7469424546907
12,7773271079038
12,7875307667394
12,8742060000510
12,8790044161151
12,9218043943969
12,9651600198047
12,9799035556045

12,9854893355298
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219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

-0,756709071318396
-0,756720299609658
-0,756747536316110
-0,756782527826812
-0,756837889775142
-0,756859793690959
-0,756905647359204
-0,756931049436351
-0,757020327591864
-0,757093622578503
-0,757110263578750
-0,757181319534553
-0,757189896720087
-0,757196835106409
-0,757221953394375
-0,757282932516833
-0,757313802734441
-0,757424292123072
-0,757443528138346
-0,757583138014192
-0,757704183868433

-0,757807065871304

-0,462488424409701
-0,462462742345080
-0,462405328898065
-0,462339756861711
-0,462250077285162
-0,462218336730875
-0,462157379271916
-0,462126368695064
-0,462029906975161
-0,461962404157922
-0,461948288687282
-0,461892358612939
-0,461886045631125
-0,461881003162794
-0,461863214683273
-0,461822867862289
-0,461803852840917
-0,461742602934947
-0,461732925480334
-0,461670235874766
-0,461625235404283

-0,461592774951160

-0,0628759856335099
-0,0628767774347743
-0,0628781853680953
-0,0628791347540437
-0,0628791612213948
-0,0628787794200976
-0,0628774050589282
-0,0628763547602747
-0,0628713525368412
-0,0628660242270441
-0,0628646881509122
-0,0628585306082144
-0,0628577416736409
-0,0628570967821579
-0,0628547136452713
-0,0628486331317135
-0,0628454084607019
-0,0628331611387017
-0,0628309268419624
-0,0628139318791602
-0,0627982339969919

-0,0627842983865541

-4,89890509908789
-4,89788870560120
-4,89565775603191
-4,89318498894323
-4,88994890214731
-4,88884852507700
-4,88680921081940
-4,88581234644834
-4,88291268632676
-4,88109614690429
-4,88074216934819
-4,87944052351707
-4,87930459157882
-4,87919774196448
-4,87883347416577
-4,87808644456922
-4,87777652078525
-4,87699695119782
-4,87690900461510
-4,87663660552539
-4,87685415869068

-4,87731998111196

-2,45666030080012
-2,45717561563917
-2,45832878462758
-2,45964769029428
-2,46145446116409
-2,46209468650734
-2,46332521089832
-2,46395165397738
-2,46590181077542
-2,46726745391003
-2,46755307039490
-2,46868476900414
-2,46881249524319
-2,46891451278254
-2,46927437483116
-2,47009035498718
-2,47047475408218
-2,47171182879924
-2,47190707511142
-2,47316975212971
-2,47407286620615

-2,47472164097001

-28,8907176310506
-28,9020287613174
-28,9273273375642
-28,9562299297648
-28,9957414614172
-29,0097117451117
-29,0365046337476
-29,0501096603646
-29,0922688101315
-29,1215646054638
-29,1276618127284
-29,1516980265599
-29,1543970795071
-29,1565506633232
-29,1641309888374
-29,1812150694471
-29,1892064950176
-29,2146207081228
-29,2185818186048
-29,2437648768930
-29,2611609748412

-29,2731877178798

12,9863943838768
12,9979057957701
13,0235604882841
13,0527032048572
13,0922214306864
13,1060951478662
13,1325404185767
13,1458797823342
13,1867735463861
13,2147212461884
13,2204803820433
13,2429583483638
13,2454577289331
13,2474480926831
13,2544252244674
13,2699700642570
13,2771450653380
13,2994577292535
13,3028528891990
13,3237297814340
13,3371462955764

13,3456385423974
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241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

-0,757808146434689
-0,757808505303672
-0,757943607345025
-0,757970770082627
-0,758036190255885
-0,758072219576180
-0,758090651569489
-0,758202555137393
-0,758253148411255
-0,758352408182259
-0,758390312153030
-0,758445744765824
-0,758876194150013
-0,759053219517761
-0,759124605585915
-0,759190467360526
-0,759702311948797
-0,760017498995618
-0,760104936391280
-0,760212490591219
-0,760796168100377

-0,761366154951185

-0,461592459696254
-0,461592355109312
-0,461556796501924
-0,461550513549711
-0,461536480690253
-0,461529388126521
-0,461525927686831
-0,461507238054887
-0,461500027029475
-0,461487959714412
-0,461484042459072
-0,461478967227621
-0,461462910014856
-0,461466690552285
-0,461469704422489
-0,461473201166102
-0,461521392250032
-0,461567209733400
-0,461581829440575
-0,461600876184314
-0,461722890585956

-0,461868549457522

-0,0627841493963851
-0,0627840999032691
-0,0627650784471395
-0,0627611659658807
-0,0627516313828309
-0,0627463159134783
-0,0627435796147429
-0,0627267329959161
-0,0627189916299643
-0,0627035949701700
-0,0626976463513313
-0,0626888815573873
-0,0626185058003281
-0,0625885439733061
-0,0625763171571027
-0,0625649673485887
-0,0624747529860603
-0,0624176799218258
-0,0624016702333451
-0,0623818796428218
-0,0622727936978504

-0,0621639290227618

-4,87732612022716
-4,87732816460597
-4,87828306312101
-4,87851711907277
-4,87913422733611
-4,87950497593839
-4,87970280438798
-4,88101649455743
-4,88167059636465
-4,88305488811576
-4,88361703982929
-4,88447087708774
-4,89223358489597
-4,89592883646539
-4,89749092560873
-4,89896669594337
-4,91144755650376
-4,91990725561642
-4,92234522456829
-4,92539470910877
-4,94282719226132

-4,96109600800891

-2,47472792739574
-2,47473001287022
-2,47543667915009
-2,47556093933403
-2,47583759601847
-2,47597687837366
-2,47604467640106
-2,47640857785841
-2,47654762487650
-2,47677766907583
-2,47685132405648
-2,47694562553672
-2,47719984563533
-2,47709282623856
-2,47701951839733
-2,47693743575616
-2,47587884641949
-2,47490796839517
-2,47460148718692
-2,47420400172345
-2,47169306880566

-2,46875208425702

-29,2733017676334
-29,2733395908677
-29,2857534066554
-29,2878344794930
-29,2923199544230
-29,2944856150237
-29,2955130438986
-29,3006399990814
-29,3023650807087
-29,3047555435949
-29,3053387420942
-29,3058803709624
-29,2990386001307
-29,2913695441380
-29,2875915108022
-29,2837790687316
-29,2447471824313
-29,2137178980729
-29,2043151331471
-29,1923172342634
-29,1199339244276

-29,0396596639012

13,3457147952188
13,3457400626322
13,3533268927270
13,3544147507448
13,3564792764449
13,3572949538394
13,3576273488174
13,3584738405935
13,3582311906121
13,3567066242988
13,3557767059625
13,3540883600526
13,3293186711899
13,3140047339501
13,3071048757479
13,3003934397042
13,2382813349693
13,1926161645186
13,1791030473072
13,1620211655064
13,0615568930063

12,9531603753211
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263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

-0,761539973616574
-0,761584509414354
-0,761630029855155
-0,762311372469850
-0,762440975998138
-0,762800325010239
-0,762866643571884
-0,763392872707827
-0,763438739375615
-0,764172576246121
-0,764195703180293
-0,764768656263863
-0,764973766886540
-0,764995159451404
-0,766583075663771
-0,766982768010534
-0,767290051204129
-0,768398298725986
-0,768721030763132
-0,769694558096106
-0,769820501547567

-0,770380074172054

-0,461917524826412
-0,461930391802788
-0,461943674456947
-0,462157366760257
-0,462200965994370
-0,462326372366598
-0,462350214818772
-0,462546644267328
-0,462564350497353
-0,462859441607552
-0,462869086484041
-0,463114298365913
-0,463204894020035
-0,463214425035994
-0,463961843202518
-0,464161401835717
-0,464317679235067
-0,464900692928623
-0,465075866249736
-0,465617997812802
-0,465689579396501

-0,466011457432402

-0,0621303400773044
-0,0621217071110160
-0,0621128723005273
-0,0619794107738828
-0,0619537862406506
-0,0618823840431671
-0,0618691527620772
-0,0617636195553559
-0,0617543779203003
-0,0616056770851253
-0,0616009667667029
-0,0614838538349479
-0,0614417458539105
-0,0614373488928270
-0,0611085982830013
-0,0610252199196949
-0,0609609764958155
-0,0607283904659508
-0,0606604342795933
-0,0604549477850235
-0,0604283169489360

-0,0603098842020793

-4,96687907185675
-4,96837553176896
-4,96991112919087
-4,99357786594590
-4,99821402567855
-5,01127221300929
-5,01371343519908
-5,03340607797033
-5,03514836343413
-5,06353890587015
-5,06444858062180
-5,08725307825812
-5,09553616364462
-5,09640352642570
-5,16243928437450
-5,17952498332040
-5,19277385489685
-5,24131387860888
-5,25565642827998
-5,29943681712942
-5,30515434801240

-5,33069813956170

-2,46777401794898
-2,46751786660924
-2,46725378280798
-2,46304943963352
-2,46220113279162
-2,45977757789881
-2,45931947664274
-2,45557607037621
-2,45524124253575
-2,44972064272605
-2,44954203963963
-2,44503823856684
-2,44339176853674
-2,44321908723946
-2,42997579695095
-2,42653366663649
-2,42386396695528
-2,41409554952810
-2,41121690972037
-2,40246376954430
-2,40132504624285

-2,39625182225461

-29,0136818696120
-29,0069276668165
-28,9999845984143
-28,8918732922987
-28,8705452568477
-28,8103855354724
-28,7991353186885
-28,7085231519099
-28,7005269865129
-28,5710271050014
-28,5669075681530
-28,4643749016927
-28,4275149331180
-28,4236677237982
-28,1384685265993
-28,0673228481011
-28,0129361242534
-27,8195928745483
-27,7642488955035
-27,6003165528298
-27,5794595102764

-27,4878144478743

12,9184858871697
12,9094949576199
12,9002622226466
12,7574830566725
12,7294817209462
12,6506978398201
12,6359917268313
12,5177621958791
12,5073430588796
12,3387568449372
12,3333961074120
12,1999422478047
12,1519357466527
12,1469237232648
11,7741592788421
11,6806551504519
11,6089994178156
11,3528300914859
11,2790388590761
11,0590732528442
11,0309264633436

10,9067844354585
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285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

-0,772511820741696
-0,774689870084030
-0,775537842716911
-0,775736198750225
-0,776096990270135
-0,778650934405178
-0,783582025861259
-0,783996906207127
-0,785242685794227
-0,791141839341889
-0,793901001908575
-0,795161521207391
-0,795600631409562
-0,799441871089416
-0,805658628639035
-0,815705100027325

-0,806493126843434

-0,467291432368323
-0,468678796733484
-0,469238782455104
-0,469371301162235
-0,469613797357725
-0,471382115559826
-0,475034351848347
-0,475355134233842
-0,476330553304079
-0,481194115276421
-0,483607766807395
-0,484740587340110
-0,485139740258941
-0,488734540753641
-0,494980794146126
-0,506543919607346

-0,568601947293904

-0,0598575047411864
-0,0593944433233406
-0,0592141994564247
-0,0591720523341775
-0,0590954100432309
-0,0585539610173871
-0,0575179882783351
-0,0574316228731565
-0,0571732031105354
-0,0559721062613285
-0,0554262516269562
-0,0551809772362655
-0,0550961909927610
-0,0543705867481136
-0,0532715849570659
-0,0518038335744683

-0,0732017425034092

-5,42993497095256
-5,53407683339874
-5,57528291560260
-5,58497154237600
-5,60264130576389
-5,72935995339453
-5,98120746595319
-6,00278280298472
-6,06789930495088
-6,38242601042135
-6,53263082139481
-6,60181739230446
-6,62599571471499
-6,83898770333456
-7,18749049740596
-7,74507876022222

-5,90035807560586

-2,37679593754105
-2,35687677285055
-2,34914714952753
-2,34734249181424
-2,34406381082946
-2,32102822478276
-2,27767581677934
-2,27410561585226
-2,26346097205106
-2,21460825214098
-2,19261673931513
-2,18274228058104
-2,17932696762221
-2,14996330831876
-2,10415709567870
-2,03303773532991

-1,86724318426063

-27,1548802046375
-26,8425146803280
-26,7285907891867
-26,7025586881609
-26,6558040693755
-26,3463595584694
-25,8481885617072
-25,8117347796891
-25,7069525639275
-25,2966091294594
-25,1465605308858
-25,0855231570529
-25,0652798715148
-24,9083252170076
-24,7140998195295
-24,4623092201641

-18,0596056861527

10,4485372936888
10,0059228369455
9,84074954198905
9,80268855432734
9,73401607825303
9,26809563533259
8,46232320144979
8,39972463662557
8,21624108381929
7,43056715256656
7,10456832238408
6,96333594535578
6,91520484851748
6,51602784061973
5,94236624325344
5,15871852040455

4,39872869332114

ek s. 56



Ek 6: Craig Kart1

HETEROTIPIK BOLGE

li]!'h—*lI{ﬁLNSlZ l BOLGE l

ek s. 57



