
GAUSS-KROGER PROJEKSIYONUNDA 
KAPALI FONKStYONLARLA KOORDtNAT HESAPLAMALARI 

Erdal KOCAK 

tlZET 

Elipsoidin duzleme ya da bunun ters i§lemi olan, duzlemin elipsoide Gauss 

Kruger konform projeksiyonu, Hristow'un kuvvet serileriyle yap1lmaktad1r. Bu 

kuvvet serilerini kuresel ve elipsoidal terimler olmak uzere iki k1sma ay1r­

mak mUmkUndUr. KUresel terimler, Gauss-KrUger projeksiyonunun kUre i~in ge­

li§tirilen bag1nt1lar1na e§deger oldugundan kapal1 fonksiyonlarla hesaplana­

bilirler. Elipsoidal terimlerin hesab1n1 kolayla§t1rmak i~in de once den ha­

z1rlanm1§ ~izelgelerden yararlan111r. Boylece problemin ~ozumU sadele§tiril­

mekte ve elektronik cep hesaplay1c1lar1n1n kullan1lmas1na olanak saglanmakta­

d1r. 

SUMMARY 

The Gauss-KrUger conformal projection of the ellipsoid to the plane or 

the opposite problem is achieved by using Hristow's power series. These se­

ries can be seperated into two as the spherical and the ellipsoidal parts. 

The spherical terms are equivalent to the Gauss-KrUger conformal projection 

formulea of the sphere. Then this part can be calculated using the spherical 

formulea of the projection. To calculate easy of the ellipsoidal terms can be 

used the numerical tables. As a result of this solution of the problem will 

be simplified and also the electronic pocket calculat1r can be used for the 

solution. 

GIRts 

Gauss-KrUger projeksiyonu, diger ad1yla Transversal Mercator Projeksiyo­

nu, elipsoidin dUzleme konform projeksiyonu olarak tan1n1r. 

Gauss-KrUger projeksiyonunda koordinat hesaplamalar1, bir noktan1n elip­

soLJal cografi koordinatlar1ndc.n (B,L) dUzlem dik koordinatlar1n1n (y,x) ve 

bunun ters i§lemi olarak da, dUzlem dik koordinatlar1 bilinen bir noktan1n 
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e1ipsoida1 cografi koordinat1ar1nLn hesap1anmaS1nl kapsar. Bun1ara ek ola­

rak i1gi1i nokta i~in meridyen yaklnsamaS1 (c) ve diferansiye1 ol~ek (m) de­

ger1erinin bu1unmasi da hesap1ama kapsam1nda dU§UnU1me1idir. 

Gauss-KrUger proje~siyonundaki koordinat hesap1ama1ari Hristow tarafin­

dan ge1i~tirilen kuv~et serilerinden yarar1ani1arak yap11ir (Hristow 1943, 

Ko~ak 1985). Bu bagintilar1a hesap1ama, zaman alicl olmak1a bir1ikte, meka­

nik hesap1aYlcilarin kullan1mina olanak vermesi bakimlndan uygun bir ~5zUm 

y5ntemi olarak uzun yillar kullanllml§tlr. GUnUmUzde geli§tirilmi§ olan, 

ozel1ik1e e1ektronik cep hesaplaylci1arl i~in bu bag.ntl1arla i§lem yapmak, 

fazla zaman harcamas1 baklmlndan tercih edilme 5zelligini yitirmi§; bun1arln 

yerine kapall fonksiyonlarla ve daha klsa zamanda sonu~ veren hesap1ama y5n­

temleri uygulamaya konulmu§tur. 

Gauss-KrUger projeksiyonunda kapall fonksiyon1arla koordinatlarin, me­

ridyen yaklnsamaSlnin ve diferansiyel ol~egin hesaplanlSl, teorik ayrlnti­

lara giri1meden, a§aglda 5zet olarak veri1mektedir. Baglntllarln ku11anl1l­

§1 saylsal orneklerle gosteri1mi§, ayrlca hesaplama1ara kolayllk getiren 

bazl degerler, TUrkiye enlem1eri i~in hesaplanlp ~izelge bi~imine sokularak 

ekler b5lUmUnde veri1mi§tir. 

Gauss-KrUger projeksiyonuna ili§kin bilgi1er ~e§itli kaynaklardan (Aksoy 

1983, Ko~ak 1985, U1sey 1977) edini1ebi1eceginden der1emede bu konuya gi­

ri1memesi tercih edilmi§tir. 

1. CO~RAFt KOORDINATLARDAN GAUSS-KROGER DOZLEM KOORDINATLARIN HESAPLANMASI 

Cografi koordinatlardan Gauss-KrUger projeksiyon koordinat1arl (y,x), 

meridyen yaklnsamasl (c) ve diferansiyel ol~ek (m) degerlerinin kapall fonk­

siyonlardan yararlanarak hesaplanmasl, Hristowtun kuvvet seri1erine dayandl­

rl1arak geli§tirilmi§tir. Bu degerler e1ipsoidal cografi koordinat1ara bagll 

olarak a§agldaki baglntl1ar1a verilmi§tir 

x = h 
o 

y 

357 
c = n1~ + n2~ + n3~ + n4~ 

m = mo + M1~2 + M2~4 + M3~6 

(1) 
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Burada h. r. n. M bUyUk1fi1deri; kUc;ii1tme faktorii, e1ipsoidin 2. eksentri­

sitesi, i1gi1i noktanLn en1emi ve e1ipsoidin 2. egri1ik yar~~ap~na bag1~ 

olarak hesap1anan katsay11ard1T. ~ ise, noktan1n orta meridyene gore boy1am 

fark1d1r (SchRdlbauer 1981, Thomas 1968). 

(1) e~it1ik1erinde ge~en h, r, n, M katsaY1Iar1n1n yak1a§1k deger ve 

bun1ar1n dUzeltmesi biciminde iki k1s1mdan olu§tugu dU~UnUIUrse, 

h=h+Kh 

r = r + Kr 

n = n + Kn 

M=M+KM 

bag1nt1Iar1 yaz11abi1ir. Buna gore h, r, n, M katsay1Iar1y1a hesap1anan 

x, y, c, ; deger1eri de 

h h R,'L ii R,4 - 6 - 8 
x = + + + h3R, + h4R, 

0 1 2 

rlR, 
- 3 - 5 - 7 y = + r 2R, + r3R. + r 4R. 

(2) 

2 
olur. Burada veri1en bUyUk1iikier (1) e§itIiklerini olu§turan seri1erde n ye 

bag11 olmayan terim1erdir ve e l2 = 0 ve N = sabit al1nmak suretiy1e e1de 

edi1mi§lerdir. Bu bag~nt11ar, N = sabit yar1~ap11 kUre i~in geIi§tiri1en 

ifade1er olacakt1r. Do1ay1s1y1a (2) e§it1ik1erinin kapa11 fonksiyonlarla ta­

n~m~ da mUmkUndUr. Ger~ekten Gauss-KrUger projeksiyon bag1nt~lar1 N yar~~ap­

I~ kilre i~in geIi§tiriIecek olursa, 

x = mN arc tan (tan B) 
0 cos R, 

..l..m N I 1 + cosB sinR, 
y 2 0 

n I _ cosB sinR, 
(3) 

c = arc tan (sinB tad) 

m 
0 m= 

VI - cos2B sin2R, 
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e1de edi1ir (Ko~ak 1974, Schod1bauer 1981). E§it1ik1erdeki B izometrik 

en1em olmadl~l i~in bu baglntl1ar ya1n1z ba§larlna konform projeksiyon ba­

~lntl1ar1 degi1dir. Bu dUzenleme (2) de veri1en ve seri1er1e tan1m1anan yaK-

1a§1k bUyUk1Uklerin daha sade bi~imde hesaplanmaS1nl ama~lamakta ve kolayllk 

sag1amaktad1r. Projeksiyonda konform1ugun ger~ek1e§ebi1mesi i~in aranan de­

~er1erin (1) bag1ntls1na uygun bi~imde, 

x=x+Kx 

y y + Ky 
(4) 

c = c + Kc 

m m + Km 

bag1nt11ar1y1a dUze1ti1me1eri gerekir. (4) deki dUzeltme bUyUk1Ukleri, 

Ky 

bi~iminde olacakt1r. Bu deger1er (4) de yerine konu1ursa, 

x = x + mo ~G - G) + Kh2t4 + Kh3t6 

3 5 y + Kr2t + Kr3t y 
(5) 

- 3 5 
c = c + Kn2t + Kn3t 

m m + KM1t2 + KM2t4 

bu1unur. (5) bag1nt11ar1 (l)'e gore e1de edi1diginden Gauss-KrUger konform 

projeksiyon oze11igini ta§lyacakt1r. 

30 di1im geni§lik1i ve ]0 bindirme1i, yani It I = 2° i~in yeter1i dog-max 
ru1ugu sa~layan projeksiyon bag1nt11ar1, mo = 1 olmas1 da goz onUnde bu1un-

duru1arak, 
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y 

bi~iminde 01acakt1r. Burada, 

Kh2 
_3_ 2 5 sin 
8p4 

e' N cos B B 

--L 2 5 Kr2 
6p3 

e' N cos B 

Kn2 
1 ,2 4B . 

-2- e cos s1nB 
p 

dir. 

Dilim geniRli~i 6°, bindirme alan1 2°, yani I~I .,. max 
hesaplama ba~1nt11ar1, 

x = x + mo (G - G) + Kh2~4 

3 5 
Y = Y + Kr2~ + Kr3~ 

- 3 c = c + Kn2~ 

- 2 4 
m = m + KMl~ + KM2~ 

bi~iminde kullan11ma11d1r. Burada, 

3 
-:r-8p 
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(6) 

4() al1nacak olursa, 

(7) 



Kn2 
= _1_ 

2 
p 

,2 4 . e cos B slnB 

2 4 
m e' cos B 

o 

1 2 6 2 
--4- me' cos B(7-l4t ) 

l2p 0 

olmahdu. mo de~eri (0.9996) du. 

2. GAUSS-KROGER DOZLm KOORDlNATLARDAN COaRAFl KOORDtNATLARIN HESAPLANMASI 

co~rafi koordinatlarla meridyen yaklnsamasl ve diferansiyel ol~egin 

Gauss-Krtiger dUzlem koordinatlardan yararlanarak hesaplanmasl. 1. bi:iltimde ve­

rilen problemin ters i§lemidir. Bu problemin ~oztimti de birincisinde oldu~u 

gibi, Hristow'un kuvvet serilerine dayandl.rl.larak kapall. fonksiyonlarla he­

saplanabilmektedir. 

Orta meridyendeki kti~tiltme faktorti m kullanl.lmak suretiyle geli§tiri­
o 

len kuvvet serileri, uygun bir dtizenleme ile, 

L-L R,lY + R,3Y 
3 

R,SY 
5 

+ R,7 
7 3 

+ KR,sY 
5 + Y + KR,3Y 0 

B-BF b2y 2 
+ b4y 4 

+ b6y 6 
+ b8y 8 

+ Kb 2y 2 
+ Kb 4y 4 

+ Kb6y 6 

(8) 

= cly + 
3 

+ csy 
5 7 

+ Kc3y 3 
+ KcSY 

5 c c3y + c 7y 

2 4 6 
+ Km2y 2 

+ Km4y 4 m m + m2y + m4y + m6y 
0 

ba~l.ntl.larl.yla gosterilmi§tir (Krack 1981). E§itliklerde verilen i, b, c, m 
Ii terimler, e,2 = 0 , NF = sabit all.nan ktire i~in tanlmlanan ktir~sel katsa­

yl.ll. terimleri; Kt, Kb. Kc, Km Ii terimler de elipsoidal katsaYl.ll. terimleri 

gostermektedir. Elipsoidal katsaYl.lar (8) e§itliklerinden ayrl.ll.rsa. 

L L 
o 

B - BF 

c 

m 

b2y 2 
+ b4y 

cly + c3y 3 

2 =m + m2y 
0 

4 6 - 8 
-I- b6 Y + baY (9) 
- 5 - 7 

+ Cs y + c 7y 

- 4 
+ m4y + m6y 6 
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ba~lntllarl elde edilir. Ru b~glntllar 50Z konusu r noktaSlnln co~rafi en­

lem ve boylam farklarl. ile meridyen yaklnsamasl ye diferansiyel I:I1C;ek deger­

lerini NF yanC;apll kUre Uzerinde Gauss-KrUger projeksiyon koordinatlanndan 

y'ye bagll. olarak vermektedir. DolaylSlyla bu bagl.ntl.lar Gauss-KrUger pro­

jeksiyonunun kUreye uyarlanmaSlnda uygulanan oagl.ntllara e§de~erdir, bu ne­

denle kapall kUresel baglntl.larla elde edilebilirler. 

KUrenin dUzleme Gauss-KrUger konform projeksiyonu, kUresel dik koordi­

natlardan yararlanarak. 

N 1 ( ...L. + ...!-.) y = mo F n tan 2 4 
(10) 

baglntllarlyla hesap1anabilir. Burada X ve Y. kiiresel dik koordinatlarln 

aC;lsal de~erleridir. Baglntllardan ters i§leme gec;ilirse. 

X = (11) 

elde edilir. BF degeri ya meridyen yayl tablolarlndan enterpolasyonla bulu­

nur. ya da formlillerden yararlanarak hesaplanlr. 

(11) e§itlikleriyle bulunan bliyUkWkler yardlmlyla ve kliresel iic;gen ba­

glntl.larl kullanllarak NF yarlC;apll klire ic;in tanlmlanan enlem. boy lam, me­

ridyen yaklnsamasl ve diferansiyel olc;ek de~erleri. 

L 

B = 

Lo + arc tan ( ~) cos X 

arc sin (cos Y sin x) 

c = arc tan (sin Y tan x) 

m 
m = --2-­

cos Y 

(12) 

baglntllarl.yla hesap1anlr. (12 e§it1ikleri once (9) da yerine konulur ve 

buradan elde edilen deSerler de (8) de yerine konulursa. 
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- 3 5 
L = L + Kt3Y + K~5Y 

2 4 6 
B = B + Kb2y + Kb 4y + Kb6y 

(13) 
- 3 5 c = c + Kc3y + Kc5y 

- 2 4 m "" ill + Km2y + Km4y 

e§itlikleri elde edilmi§ olur. Ba~1nt11arda ge~en Kt, Kb, Kc ve Km katsay1-

lar1n1n degerleri, 

Kt = 
3 6 

p 

3 2 + 4 2 2 
nF tF nF 

Kt5 
60 m~ N; 

p 

cos BF 

2 

Kb 2 = 
- tF nF 

2 2 p 

2 mo NF 

2 2 2 2 4 3 2 4 
t F(2 nF - tF nF - n - tF nF) 

Kb 4 
F 

8 4 N2 P 

mo F 

2 2 2 4 2 (14) 
t F(- 107 nF + 162 tF nF + 45 tF IlF) 

Kb6 
720 m! N; 

p 

p 

(2 2 + 2 2 

KC5 = 
tF nF tF nF) 

5 N5 
p 

15 mo F 

2 

Km2 
nF 

2 
2 mo NF 

2 

Km4 
nF 

4 2 N4 
mo F 
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bi~iminde hesaplan~~. 

30 dilim genilllikli ve 10 bindirmeli Gauss-Kl'Uge~ konf:o~ projeksiyonun­

da, yani Itlmax = 20 01mas1 halinde yetel'li dogrulugu elde edebilmek igin, 

L = L + KR.3y 3 

B = B + Kb 2y 2 

c = c + Kc3y 3 

m=m+ Km2y 2 

ellitlikleri kullan11abilir. 

11d1r. ~te yandan 60 dilim 

projeksiyonda, yani IR.I max 

K1 3, Kb 2 , Kc3 , Km2 nin hesab1nda mo = 1 

geni§likli ve 20 bindirmeli Gauss-Kruger 

40 durumunda, 

L 
3 S 

L + KR. 3y + KR.SY 

B 
2 4 B + Kb 2y + Kb 4y 

3 S c = c + Kc3y + KcSY 

- 2 4 m = m + Km2y + Km4y 

e§itlikleri kullan11mal1d1r (Krack 1981). Bu hesaplama turunde mo 

0lacakt1r. 

3. SAYISAL UYGULA~A 

(1S) 

al1nma-

konform 

(16) 

0.9996 

Gauss-Kruger projeksiyonunda kapal1 fonksiyonlardan yararlanarak yap11a­

cak hesaplama ornekleri 30 dilim geni§likli sistem i~in dlizenlenmi§tir. Bu 

ama~la (6) ve (IS) e§itliklerinden yararlan11acakt1r.. 

Hesaplara h1Z kazand1rmak i~in G, G-G, N bliyuklliklerinin Tlirkiye enlem­

leri aras1nda ve l' aral1kl1 degerleri hesaplanm1§ ve 9izelge-l, 2, 3 de ve­

rilmi§tir. Ayr1ca Kh2, Kr2 , Kn2 , KMI ve KR. 3 , Kb 2, Kc3 , Km2 katsaY11ar1n1n da 

Tlirkiye enlemleri i~in 10 aral1kl1 degerleri hesaplanm1§ ve s1rayla Gizelge 

4 ve S de verilmi§tir. 

Hesaplamalar verilen bag1nt11ardan yararlanarak yap11~)ilir. (5rnek-l) 
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ve (5rnek-3) de gosterilen hesap1amalar bu bi9imde yap11m1~t1r. Hesaplama 

karma~1k olmad1g1 i~in, yap111§ S1raS1n1 hesap k1i§esinde izlemek mUmkUn­

dUr. 

Ayn1 hesap1ama1ar bir kez de onceden haz1r1anan ~izelge degerlerinden 

yarar1anarak yap11m1~t1r. Hesaplama bi~imi (5rnek-2) ve (5rnek-4) de gorU1-

mektedir. Hesaplamada ku11an11acak de~erler Gizelge1erden dogrusal enterpo­

lasyon1a e1de edilme1idir. 

Her iki ornekte aranan de~erler Hristow'un kuvvet serileriy1e de hesap-

1anm1§ ve kar~11a§t1rmak i~in hesap kli§esinde gosteri1mi§tir. 1ki yontem 

aras1nda gorUlen fark1ar uygu1amada rahats1z edici boyutlarda de~i1dir (Ko­

~ak 1985). 

Hesap1ama1ar cep hesaplay1c11ar1ndan yararlanarak yap11abi1mektedir. Bu 

durumda ~ize1ge deger1erinin ku11an11mas1 tercih edilme1idir. Ancak PC ve 

benzeri bir bilgisayar ku11an111yorsa, hesap1ama1ar1n formU11erle yap11mas1 

uygun olacakt1r. 
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3° Dilim Geni§liM tcrin Coerafi Koordinatlardan 

Gauss-Kruger Koordinatlar1n1n Hesabl 

Verilenler Hesaplama 

Nokta - 1 11+ cosB sinR, 
Y=-2- N n 1 _ 

cosB sin1-

B 38°26' 31':4902 3 

38~442080598 
+ Kr2" 

31 ° 22 , 17':8274 
Y 

L 

31~371618729 SMA 

-L 
0 

- 30° 

R, 1 ~371618729 i = Narc tan( tan B 
) 

cos R, 
0 6399936.608 (G - G) c + 

e ,2 
0.006768170 + Kh2,,4 

Ara degerlerin hesab1 x 

2 
0.004152003 YUKARI 

11 
0 6386691.560 -

N =_c_ c = arc tan(sinB tan") 

/1+112 
3 

Kn2" 

G = G(B) 4256640.367 c 

- NB G =-- 4285092.440 
p 

G - 28452.073 - 1 
G - m= 

h - cos 2B 
? 

Kr2 0.01129 sin-" 

2 
Kh2 0.0002756 + KMl " 

Kn2 0.00000048 m 

KMI 0.000000388 

Kuvvet serileriyle hesaplanan 

SACA = 619753.841 

YUKARI= 4257531.647 

c 

m 

= 0° 51' 10".3261 

1. 000177 

Brnek-l 

69 

119753.8123 

0.0291 

119753.8414 

619753.841 

4285983.718 

- 28452.073 

0.0004 

4285983.6454 

4285983.645 

0~852867119 

0.000001245 

0.852868364 

0°51'10'.'3261 

1.000175796 

0.000000730 

1. 000176526 

1.000177 



3° Dilim Geni§li~i 19in Cografi Koordinatlardan 

Gauss-KrUger Koordinatlan.nl.n Hesah1 

Verilenler Hesaplama 

Nokta - 1 N In 1 '" cosB sine~ y=- 1 - cosB sinl!. 2 

B 38°26' 31':4902 3 
38~442080598 

+ Kr2l!. 

L 31 ~22' 17'18274 Y 

31~371618729 SACA 

-L - 30° x = N arc tan( tan B ) ° cos l!. 

l!. 1~371618729 
+ (G - G) 

~izelge de~erleri + Kh2l!.4 

N 6386691.560 
x 

G - G - 28452.073 
YUKARI 

Kr2 0.01129 - tan{sinB tan)!.) c = arc 

Kh2 0.0002756 + Kn2J!. 
3 

Kn2 0.00000048 c 

KMI 0.000000388 

- 1 m= 

h-cos2B sin2J!. 

+ KM R,2 
1 

m 

Kuvvet serileriyle hesaplanan SACA = 619753.841 

YUKARI= 4257531.647 

c 

m 

ornek-2 

70 

= 00 51' 10".3261 

1.000177 

119753.8123 

0.0291 

119753.8414 

619753.841 

4285983.718 

- 28452.073 

0.0004 

4257531. 645 

4257531.645 

0~852867119 

0.000001245 

0~852868364 

0°51' 10'.'3261 

1.000175796 

0.000000730 

1.000176526 

1.000177 



30 Di1im Geni~liSi l~in Gauss-Kruger 

Koordinat1ar~ndan Co~rafi Koordinat1ar~n Hesab~ 

Verilen1er Hesap1ama 

Nokta .L. 
2{arc N TT 

Y = tan e F --) 
SAnA 619753.842 4 

119753.842 B = arc sin{cosY sinX) y 

+ Kb 2y 
2 

YUKARI 4257531.644 

x 4257531.644 B 

L 30° 
0 

L = tan( tan Y ) ° 6399936.60811 arc 
cos BF c 

,2 0.006768170 3 e 
+ KJl. 3y 

Ara deger1erin hesab~ 
+ L 

BF 38°27' OO'! 3944 ° 

L 
BF = X 38~450109555 

2 0.00415107968 nF - arc tan(sinY tanX) c = 

NF 6386694.498 + Kc3y 
3 

Kh2 - 2.31488 1015 c 

KJl. 3 - 1.9429 1022 

- 1 
2.4364 1022 m=---

KC3 cos Y 

5.08837 1017 + Km2y 
2 

Km2 

m 

Kuvvet seri1erinden hesap1anan B = 38° 26' 31'.'4901 

L 31° 22' 17~8274 

c = 0° 51' 10~3261 
m = 1.000177 

5rnek-3 

71 

1~074262702 

38~442113793 

-0.000033198 

38~442080595 

38°26'31~'4901 

1~371619063 

-'0.000000334 

30° 

31~371618729 

31022'17~'8274 

0?852867949 

0.000000418 

0?852868367 

0°51 '10'.'3261 

1.00017580 

0.00000073 

1.00017653 

1. 000177 



3° Di1im Ceni~li~i t~{n Gauss-Kruger 

Koordinat1ar1ndan Co~rafi Koordinat1ar1n Hesab1 

Veri1en1er Hesap1ama 

Nokta .L 
Y = 2{arc tan e NF -...!..) 

SMA 619753.842 4 ' 

119753.842 B = arc sin{cosY sint) 
Y 

+ Kh 2y 
2 

YUKARI 4257531. 644 

x 4257531.644 B 

L 30° 
° 

L = tan( tan Y ) arc 
cos BF Qize1ge De~er1eri 

BF 38°27' 00':3944 + Kt3Y 
3 

B = X 38~450109555 + L F ° 

NF 6386694.498 L 

- 2.31488 1015 Kh2 -c = arc tan{sinY tanX) 

Kt3 - 1.9429 1022 
+ Kc3y 3 

KC3 2.4364 1022 
c 

Km2 5.08837 1017 

- 1 m= cos Y 

+ Km2y 
2 

m 

Kuvvet seri1erinden hesap1anan B 38° 26' 31~4901 

L = 31° 22' 17~8274 

c = 0° 51' 10~3261 

m = 1.000177 

5rnek-4 

72 

1~074262702 

38~442113793 

-0.000033198 

38~442080595 

38°26' 31 ':4901 

1~371619063 

-0.000000334 

30° 

31?371618729 

31 ° 22 , 17':8274 

0?852867949 

0.000000418 

0~852868367 

0°51' 10':3261 

1.00017580 

0.00000073 

1.00017653 

1.000177 



SEMBOLLER 

B Elipsoidal Enlem. 

BF x degerindeki meridyen yaY1na kar~111k gelen 

elipsoidal enlem. 

L Elipsoidal boylam. 

Orta meridyen boylaml. L 
0 

L - L boylam farkl. 
o 

t = 

x,y Gauss-KrUger dUzlem koordinatlarl. 

X.y 

c 

NF yanc;apl1 kUrede kUresel dik koordinatlar ,. 

Meridyen yaklnsamasl. 

m Diferansiyel 51c;ek. 

mo KUc;Ultme fakt5rU. 

e,2 lkinci eksentrisite. 
2 2 2 

nF e' cos BF 

CO a 2/b 

N Elipsoide ait ikinci e~rilik yarlc;apl. 

NF ~ enlem degeriyle hesaplanan 2. egrilik yarlc;apl. 

t = tan B 

tF tan ~ 

G B enlemi ic;in meridyen yaYl uzunlugu. 

G N yarlc;apll kUrede B enlemine kar~111k gelen meridyen 

yaYl uzunlugu. 
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.1007 

6386688.359 
.1016 21 63as612.446 

.0986 
6383969.347 

.0997 
6386330.164 

• 1001 
63866'1'4.437 

.101 • 28 6393618.360 6383975.330 6386336.208 6386700.!535 
29 6383624.275 .0986 

63859in.314 
.0997 

6386342.253 
.IOOS 

6386706.6!53 
.1017 

30 638'!1630.191 
.0986 

6385987.299 
.0997 

6386 S48. 299 
.1008 

6.386712.7155 
.1017 

.0986 .0998 .1008 .1017 31 6383636.109 

.0986 
6385993.283 

.0998 
6386354.341 

.1008 
6386718.836 

.1017 32 6385642.027 
.0987 

6385999.272 
.0998 

6386360.395 
.1008 

6386724.938 
.1017 53 6383647.947 

.0987 
6386003.260 

.0998 
6386366.444 

.1008 
6386 n I • u60 

.1017 34 6383633.869 
.0987 

6386011.249 
.0998 

6386312.494 
.1009 

6386137.164 
.1017 35 6383639.191 

.0987 
6386017.240 

.0999 
6386378.345 

.1009 
6386743.268 

.1018 36 6385663.114 6386023.231 6386384.391 638614'1'.373 
Jl 6385611. 639 

.0987 
6386029.223 

.0999 
6386390.630 

.1009 
6386733.479 

.1018 

J8 6383677.365 
.0'HI8 

6386033.217 
.0999 

6386396.703 
.1009 

63861"'.586 
.1018 

19 6385683.492 
.0988 

638604 t. 211 
.0999 

6386402.738 
.1009 

6386767.694 .Iola 

4" 6385689.420 
.0988 

6386047.201 
.09'1'9 

6396408.814 
.1009 

6386713.802 
.101a 

41 6385693.350 
.0988 

6386033.204 
.0999 

6386414.871 
.1009 

6386779.91 I 
.1018 

42 6385701.280 
.0988 

6386059.202 
.1000 

6386420.'1'28 
.1010 

6386786.022 
.1018 

4J 6385707.212 
.0989 

6386065.200 .100(' 
6386426.'1'87 .1010 

6386792.132 
.1019 

.0989 .10('0 .1010 .1019 44 6385713. t45 .(1989 6386071.20') 
.10('0 6386433.046 

.IOH' 
6386798.244 

.1019 45 638571'1'.079 6386071.201 6386439.107 6386804.337 
46 6.385725.015 .0989 

6386083.203 .1000 
63B6445.168 .1010 6386810.470 .1019 

41 6385730.931 .('989 
6386089.206 .1001 

6386451.230 .1010 
6386811..584 .101'1' 

48 6385731..889 
.099(1 

6386095.210 
.1001 

6386457.2'1'3 .1011 
6386822.6'1'9 

.101'1' 
.099(1 .1001 .1011 .1019 49 6385742.828 
.0990 1.38"'01.215 

.1001 
6386463.357 

• I (III 
1.386828.815 

• fOI'l' 3') 6385748.768 
• ('Y9(' 

6386107.221 
.1001 

6386469.422 
.1011 

b3B68S4.931 
.102\' !It 6.$95754. 70'1' 

.0990 
638bl 13.229 

.1001 
6386415.488 

.1011 
1.386841.049 

,1020 52 6385760.631 6386119.237 638648 I. 553 1.386847.161 
33 6383766.595 

.0991 
638"'23.246 

.1002 
6386487.623 

• lOti 
6386835.286 

.102(' 
.0991 .1002 .101 I • lOW 34 6385772.339 
.0991 

6386131.236 
.1002 

6386493.692 
.1012 

6596859.403 
.1020 35 6383778.483 638bl 37'.268 6386499.7'" 1..58681.3.326 

'!II. 6383784.432 
.0991 

6386143.280 
.1002 

638630'!l.832 .1012 
6386811 • 647 .1020 

37 63as790.380 
.0991 

6386149.293 
.1002 

6386311.903 .1012 
1.386877.71.9 

.1020 

'!IS 63837'1'1..329 
.0992 

6386153.308 
.1002 

b386317.975 .1012 
6386883.892 .1020 

!!9 63S!SS02.280 
.0992 
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6386'!124.049 .1012 

1.386890.016 
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b·Sa6896.14U .1021 
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0 6386B96.140 
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63B7264.947 
.1028 

63B7636.095 
.1034 

638B009.135 
I 63B6902.265 63B727 I • tl 5 63B7642.299 63BB015.365 

.10311 

2 63B6901I.391 .1021 
63B727~.2B3 

.1028 
63876411.502 .1034 63B0021.597 .1039 

.1021 .10211 .1034 .1039 
3 63116914.5111 

.1021 
6387283.452 

.1028 
63B7654.706 

.1034 
6389027.828 

4 6386920.645 63117289.622 6387660.911 63B8034.060 
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5 6386926.773 
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6387667.116 
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6389040.292 
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.1019 
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.1019 

II 6386945.163 
.1022 

6387314.308 
.1029 
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.1015 

639B011.46') 
.lu39 

tl 6396963.559 
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6387339.004 
.1029 
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6387376.066 
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.1035 
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.1040 
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.1023 
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.1035 
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.1023 
6387400.787 

.1030 6397772.691 
.1036 

6389146.300 
.1040 

.1024 .1030 .1036 .1040 
23 i.397037.211 

.1024 
6387406.968 

.1030 
6387778.995 

.1036 
6399152.539 

.1040 
24 1>397043.353 

.1024 
6387413.150 

.1030 
6387785.110 

.1036 
6388158.778 

.104') 
2~ 6307049.496 63874111'.333 6387791.325 6380165.018 
26 6387055.640 

.1024 
6387425.517 

• lOll 6387797.540 
.1036 

63881.11.258 
.1040 

27 i.307061.785 
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6307431.701 
.1031 

6307803.756 
.1036 

63881.1"1.4'18 
.1040 

28 6307067.930 
.1024 

6387437.885 
.1031 

6387009.973 
.1036 6398183.739 

.1040 
.1024 .1031 .1036 .104.) 

2'1 6387074.076 
.1024 

6387444.071 
.1031 

6307916.190 
.1036 

6308189.990 .104.) 
3(1 6387080.223 

.1025 
6387450.257 

.1031 
6387822.407 

.1036 
6388196.222 

.1040 
31 6397096.370 

.1025 
6387456.443 

.1031 
6397929.625 

.1036 
63002(J2.463 

.1040 
32 10397092.518 

.1025 
6381462.630 

.1031 
6381834.843 

.1036 
6398200.705 

.1040 
33 6387098.667 

.1025 
6387468.018 

.1031 
6387841. 062 

.1037 
6300214.949 

.1040 
34 6307104.817 

.1025 
6307415.006 

.1031 
6387841.281 

.1037 
6309221.191 

.1041 
35 6387110.967 

.1025 
6387491.194 

.1032 
6391853.501 

.1037 
6399227.4"34 

.1041 
36 6381tl7.118 

.1025 
6307487.384 

.1032 
630795'1.121 

.1037 
630B233.677 

.1041 
37 6387123.270 

.1025 
6387493.514 

.1032 
6307965.942 

.1037 
6388239.921 

.1041 
313 6307129.422 

.1026 
63814'19.764 

.1032 
6307972.163 

.1037 
63D0246. 165 

.1041 
39 6301135.515 6307505.955 6307078.3D4 63D0252.409 
40 6387141.729 

.1026 
63D7512.147 

.1032 
6307894.606 

.1037 
6300258.654 

.1041 

41 63D1141.'B03 
.1026 

6307518.339 
.1032 6387B90.82B 

.1037 6308264.899 
.1041 

.1026 .1032 .1037 .11)41 
42 63871 54. (138 

.1026 
6397524.5:':2 

.1032 
6::1070'17. ~'51 

.1037 
6..,9827I.IH 

. 1041 
43 6397160.194 

.1026 
63B7530."l25 

.1032 
6:sa7'l03.275 

.1031 
6309277.390 

.1041 
44 6397166.351 

.1026 
6391536.919 

• 1t'32 
63B7'109.499 

.1011 
630B293.636 

.1041 
45 6381172.509 

.1026 
6397543.113 

.1032 
6307915.722 

.1')37 
.!o3D1l299.9B2 

.11)·11 
46 6397178.666 

.1026 
6301549.:108 .1033 

6307921.947 
.1037 

63DB2?6.129 
.1041 

47 63B1184.024 .1027 6301555.504 .1033 
6:197'129.112 .1039 

6300302.375 .1041 
40 63B1190.9B4 6397561. 700 

• 1033 
6307'134.3'17 

.103B 
b:!BDS(IO .. 622 

.10.,. 
63B7I97.144 

.1027 6307567.091 6307940.623 6300314. B7') 49 .1021 .1033 .103B .1'341 
SO 6381203.304 

.1027 
63B1574.094 

.1033 
6307'146.949 

.1039 
6:$08321.119 

.10·11 
51 6307209.466 

.1027 
6301590.292 .1033 

6301953.076 
.1039 

6300327.366 
.1011 

52 6387215.627 
.1027 

63B75B6.490 
.1033 

6301959.:103 
.1038 

63E1B333.614 
.1041 

S3 6301221.790 63B7592.609 
.1033 

6:187965.531 
.1038 

6:;U03-39.963 
.IOH .1027 6307'171.759 6300346.112 54 6397221.953 

.1027 
6301590.008 

.1033 .1039 .1012 
63B7234.117 6387'177.907 63El8352.361 55 .1027 

6301605.008 
.1033 .1038 .1042 

So 6387240.292 6301611.208 6387984.216 b:~UBJ58.blO 

6397246.447 
.1029 63B7617.48'1 

.10.33 
6387'190.445 

.1039 6SUB364 • Ilb.) 
.1042 

57 .1020 .t034 .103B . 1''''2 
58 6307252.613 6307621.6'11 .1034 

b307?96.674 
.1038 

6300371.110 
.1042 

63B125B.780 
.102B 638762 .B?3 6388002.904 63UB377.360 59 .1034 .103B .1042 

60 63B7264.947 
.1028 6387636.09i5 630800'.135 63U0383.611 
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-29547.181 
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-29510.411 -.1942 
-29582.143 -.1942 
-29593.795 -.1942 
-29605.445 -.1941 
-29617.0?3 -.1941 
-29628.141 -.1941 
-29640.397 -.1941 
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-29663.675 -.1940 
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-29949.196 -.1937 
-29961.407 -.1937 
-29973.026 -.1936 
-29884.644 -.1936 
-29996.260 -.1936 
-29907.975 -.1936 
-29919.499 -.1935 
-29931.101 -.1935 
-29942.712 -.1935 
-29954.322 -.1935 
-29965.930 -.1934 
-29971.537 -.1934 
-29989.142 -.1934 
-30000.746 -.1934 
-30012.349 -.1934 
-30023.950 -.1913 
"30035.550 -.1933 
-30047.149 -.1933 
-30059.746 -.1933 
-30070.342 -.1932 
-30091.936 -.1932 
-30093.529 -.1932 
-30105.121 -.1932 
-30116.711 1931 
-30129.300 -.1931 
-30139.BB8 -.1931 
-30151.474 -.1931 
-30163.059 -.1931 
-30174.642 .1930 
-30196.224 .1930 
-30191.904 -.1930 
-30209.393 -.1930 
-30220.961 -.1929 
-30232.537 -.1929 
-30244.112 
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At~ I 'IN I 42" 41"' u ----, 

-30935.974 -.1914 -30244.112 -.1929 -30947.460 -.1914 
-30255.695 -.1929 -30959.945 -.1914 
-302107.259 ".1928 -30970.428 -.1914 
-30219.928 -.1929 -30991.910 -.1913 
-30290.397 -.1929 -30993.390 -.1913 
-30301.965 -.1929 -31004.969 -.1913 
-30313.532 -.1927 -31016.346 -.1913 
-30325.097 -.1927 -31021.922 -.1912 
-30336.660 -.1921 -31039.296 -.1912 
-30349.222 -.1927 -31050.769 -.1912 
-30359.793 -.1921 -310102.240 -.1912 
-30371.342 -.1926 -31073.109 -.1911 
-30392.900 -.1926 -31095.117 -.1911 
-30394.451 -.1926 -31096.644 -.1911 
-304010.012 -.1926 -31109.109 -.1911 
-30417.565 -.1925 -31119.573 -.1910 
-30429.119 -.1925 "31131.035 -.1910 
-30440.668 -.1925 -31142.495 -.1910 
-30452.219 -.1925 -31153.954 -.1910 
-30463.766 -.1924 -31165.412 -.1909 
-30475.312 -.1924 -31176.867 -.1909 
-30486.957 -.1924 -31188.322 -.1909 
-30498.401 -.1924 -31199.715 -.1909 
-30509.943 -.1923 -31211.226 .• 19011 
··30521.481 -.1923 -31222.6/6 ' .• 1908 
-30533.023 '-. 1925 -312~4.124 -.1909 
-30544.560 -.192J -31245.5/1 -.1909 
'·30556.091 -.1922 .·31257.016 -.190' 
-30567.632 -.1922 -31268.459 -.1907 
-30579.165 -.1922 -31279.901 -.1907 
-30590.697 -.1922 -31291.342 -.19010 
-30602.228 -.1922 -31302;791 -.1906 
-30613.751 -.1921 -31314.219 -.1906 
-30625.284 -.1921 -31325.654 -.1906 
-30636.910 -.1921 -31337.089 -.1905 
-30648.335 -.1921 -31349.521 -.1905 
-30659.858 -.1920 -31359.952 -.1905 
-30671.390 -.1920 -31311.392 -.1905 
-30692.900 -.1920 -31392.810 -.1904 
-30694.419 -.1920 -31394.231 -.1904 
-30705.931 -. t'U9 -31405.662 -.191)4 
-30711.453 -.1919 ·31417.085 -.1904 
-30729.967 -.1919 -31429.507 -.1903 
-30740.490 -.1919 -31439.921 ..• 1903 
-30751.992 -.1919 -31451.346 -.1903 
-30763.502 -.1919 -31462.763 -.1903 
"30715.010 -.1919 -31474.179 -.1902 
-30796.517 -.1919 -31495.593 -.1902 
-30198.023 -.191' -31497.005 -.1902 
-30809.521 -.1911 -31509.416 -.1902 
-30921.030 -.1911 -31519.825 -.1901 
-30B32.531 -.1917 -31531.233 -.1901 
-30944.030 -.1916 -31542.639 -.1901 
-30855.529 -.1916 -31554.043 -.1900 
-30967.025 -.1916 -31565.446 -.1900 
-30879.520 '-.1911. -31576.849 -.1900 
-30990.014 -.1915 1-:51599.241 -.190)0 
-30901.506 -.1915 -31599.645 -.IB99 
-30912.997 -.1915 -31611.042 -.1999 
-30924.49& -.1915 -31622.437 -30935.974 
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Kr2 

.01412 

.01398 

.01384 
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.0135'5 
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.01313 

.012'1'1 
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.01272 
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.01217 

.01204 

.011'10 

.01177 

.01164 

.01151 
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.010'19 

.01086 

.01073 
• 01060 
.01048 
.0103!5 
.01023 
.01011 
.00'198 
.00'186 
.00974 
.00962 
.00'150 
.00938 
.00926 
.00914 
.00903 
.008'11 
.00880 
.000bS 
.ooes7 
.00846 
.0083:5 

Kh2 Kn2 

.00032 0.5324£-06 

.00032 o. SS03E-06 

.00031 0.5281£-06 

.000:51 0.S259E-06 

.00031 0.5237E-06 

.00031 0.5214E-06 

.00031 0.51'11E-06 

.00030 0.5168E-06 

.00030 0.5145E-06 

.00030 0.5121E-06 

.00030 0.~7E-06 

.00030 0.5072E-06 
'.0002'1 O.504BE-06 
.0002'1 0.5023E-06 
.0002'1 0.49'I'8E-06 

-:0002'1 0.4'172E.:o. 
.ooo:zq 0.4'146E-06 
.00028 0.4921E-06 
.00028 0.48'14E-06 
.00028 0.4868E-06 
.00028 0.4841E-06 
.00027 0.4815E-06 
.00027 O.4787E-06 
.00027 0.476OE-06 
.00027 0.4733E-06 
.00027 0.4705E-06 
.00026 0.4677E-06 
.00026 0.4649E-06 
.00026 0.4621E-06 
.00026 o. 4S'I2E-06 
.00026 0.4:564£-06 
.0<102:5 0.4:s:sSE-06 
.0002:5 0.4506E-06 
.0002:5 0.4477E-06 
.0002:5 0.4441£-06 
.00024 O.44IBE-06 
.00024 0.4388E-l)6 
.00024 0.435BE-06 
.00024 0.4329E-06 
.00023 0.42'IBE-06 
.00023 0.4268E-06 
.00023 0.423BE-06 
.01)1)23 0.4208E-06 
.00023 0.4177E-00 
.00022 0.4146E-06 
.00022 0.411bE-06 

oUZEL TI'tE TERi"i KATSAYILMI t;:izELIilE. 4 

K'U Kb2 K13 I<c3 Kt12 

0.4641£-06 -2. 2343E-l:5 -2.0334E-22 0.2354£-21 0.5S69E-16 
0.4604£-06 -2. 2389E-15 -2.0:zq2E-22 0.2:S5~E-21 0.5546E-16 
0.4~-06 -2.2435£-15 -2.025OE-22 O.2363E-21 O.5523E-16 
0.4~-06 -2.2480£-15 -2.0208E-22 0.2368E-21 0.:5501E-16 
0.44'11E-06 -2.2S24E-15 -2.0165E-22 0.2373E-21 0.5471ilE-16 
0.4453E-06 -2. 2568E-15 -2. o 122E-22 O.2377E-21 O.54S5E-16 
0.4416E-06 -2.2610E-15 -2.0079E-22 0.2381E-21 0.5432E-16 
O.4379E-06 -2.:u:52E-15 -2.0<I36E-22 0.2386E-21 0.5408E-16 
0.4341E-06 -2. 26'14E-15 -1.~9'I'3E-22 t).23'1OE-21 O.SS85E-16 
O.4304E-06 -2. 2734E-15 -1.~95OE-22 0.2:S~4E-21 0.5362E-16 
0.4267E-06 -2. 2774E-15 -1.9'I'06E-22 0.23~E-21 0.5339E-16 
0.4230E-06 -2.2812E-15 -1.~2E-22 0.2402E-21 0.SSlbE-16 
0.41'14E-06 -2. 285OE-IS -1. 981BE-22 0.2406E-21 U.S2'I2E-16 
0.4157E-06 -2. 2888E-15 -1.~774E-22 0.2410E-21 O.526'IE-16 
0.4120E-06 -2.2'l24E-15 -1. 9730E-22 0.24L4E-21 0.5246E-16 
0.4OB4E-06 -2.:zq6OE-lS -1. 9686E-22 0.2417E-21 0.S222E-16 
0.4047E-06 -2. 29'ISE-15 -1. 9641E-22 0.2421E-21 0.5199E-16 
0.4011E-06 I -2.3029E-15 -1.9596E-22 0.2424E-21 0.5175E-16 
0.3975E-06 -2.3063E-15 -1.9551E-22 0 •. 2428E-21 0.51S2E-16 
0.3'139E-06 -2.~-15 -1.9506E-22 0.2431E-21 0.512BE-16 
0.3903E-06 -2. 3127E-15 -1. 9461E-22 0.2434E-21 0.5105E-16 
0.3867E-06 -2. 31S8E-IS -1.9416E-22 0.2437E-21 O.508IE-U. 
0.3831E-06 -2.318BE-15 -1.~370E-22 0.2440E-21 0.50SBE-16 
0.37~6E-06 -2.321BE-15 -1. 9324E-22 O.2443E-21 0.5034E-l/O 
0.3760E-06 -2. 3247E-15 -1. 9279E-22 0.244bE-21 O.5010E-16 
0.372SE-06 -2. 3274E-15 -1.~233E-22 0.2449E-21 0.4987E-16 
0.3690£-06 -2. 3302E-IS -1. 91B6E-22 0.24S2E-21 0.4'163E-U • 
O.3654E-o/o -2. 3328E-15 -1.~140E-22 0.24S5E-21 0.4'139E-16 
0.3619E-06 -2.3:s53E-15 • 1 • ~093E-22 0.2457E-21 0.4'115E-16 
O.3SBSE-06 -2. 337BE-15 -1.~047E-22 0.246OE-21 0.48'IIE-16 
0.3!55OE-06 -2. 3402E-15 -1.'1000E-22 0.2462£-21 0.486BE-16 
0.3515E-06 -2. 3425E-15 -1.8'I53E-22 0.2464E-21 0.4844E-16 
0.3481E-06 -2. 3448E··15 -1.8'106£-22 u.2461£-21 O.482OE-16 
0.3446E-06 -2. 346'IE-15 -1.8858E-22 I 0.246'IE-21 0; 47'1bE-16 
0.3412E-06 -2.3490£-1:5 -1.8811E-22 ').2471E-21 0.4772E-16 
0.3379E-06 -2.3'510E-15 -1.8763E-22 0.2473E-21 0.474BE-16 
0.3344E-06 -2. 352'IE-15 -1.871bE-22 0.2475E-21 0.4724E-16 
0.3311 E-06 -2.3548E-IS -1.8668E-22 0.247bE-21 O.4700E··16 
0.3277E-06 -2. 356:iE-IS -I. 861'1E::22-- 0.2478£-21 0.467bE-16 
0.3244£-06 -2.3582£-15 -1.8:571E-22 0.24806-21 0.46S2E-16 
0.3210E-06 -2.3S'IBE-IS -1.8523£-22 0.2481E-21 O.4628E-16 
0.3177E-06 -2.3613E-15 -1.8474E-22 0.2483£:;-21 0.4604E-J6 
0.3144E·-Q6 -2 • .3627E-15 _. J • 842bE-22 f). 2484E-21 O.458UE-16 
0.311IE-06 -2.36~IE-J5 ··1 _ 8377E-22 O.2486E-21 O.4SS6E-16 
0.307BE-ob -2. 3654E-15 -·1.852BE-22 0.2481E-21 0.4SS2E-16 
0.3046E-06 -2. 36b6E-15 -1.827BE-22 O.24B8E-21 O.4508E-16 
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