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Koshi Integralliq Formulasinin Integrallardi Esaplawda Qollamiwlar

H. Yuldashova !, S. Rashidov 2

Koshi integralliq formulasi kompleks analizde 4hmiyeth formulalardin biri bolp tabiladi. Sebebi, bul formula k6plegen
gollaniwlarga iye hdm eki jayip qdsiyetti qanaatlandiradi:-birinshiden, bul formula galegen siypaq yaki bolekli siypaq
oblastlar ushin ormnli (universalliq qasiyeti);-ekinshiden, formula yadrosi ishki Ozgeriwshi boyinsha golomorf. Kép
Ozgeriwshili funkciyalar ushin Koshi integralliq formulasiin analoglar1 judd kop, biraq bul formulalar jogaridagi eki
gésiyetti qanaatlandirmaydi. Maselen, polikrug ushin eseli Koshi integralliq formulasi, shar ushin Lere formulasi, poliedr
ushin Veyl formulasi, klassiqaliq oblastlarda Xua Lo-ken integralliq formulasi bazi-bir oblastlarda orinli bolsa al
Martinelli-Boxner integralliq formulast golomorf yadroga iye emes

(sm.[1,2]).

Meyli bizge kompleks tegislikte shegaralangan ham shegarast OD s1ypaq yaki bolekli stypaq iymeklikten ibarat D oblast:
berilgen bolsin. Bizge belgili f (Z) funkciyasi D oblastta golomorf hdm D uzliksiz bolsa, onda ¥z € D ushin

Df z
formula orinli boladi. Adette bul formula Koshi integralliq formulas: dep ataladi. Bul formulanin dhmiyetliligi sonnan
ibarat, yagmy f(z) golomorf funkciyanin D oblasttagi ménislerin omn shegarast 0D arqali toliq amiglaw
mumkinshiligin beredi.
Endi Koshi integralliq formulasinin integrallardi esaplawda qollaniwlarin qarastiramiz.
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Sheshiliwi. Bul nusalda berilgen f(2) = z° funkciya, |Z| < 4 dongelekte golomorf funkcsiya boladi ham a = 2i nogat

us1 dongelek ishinde jatqani ushin bul integralda Koshi integralliq formulasin paydalaniw mumkin. Yagniy
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2-musal. I ( ) > dz integral esaplansin. Bunda L konturi |Z —2| = 2 shenberi.
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Sheshiliwi. ———————— aflatpasin aniq emas koefficentler usili boyinsha qosiliwshilirga jikleymiz.
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Sonda berilgen integrald: tdmendegishe jaziwga boladi.
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Sebebi, integralaw konturi orayr Z =2 nogatinda radiusi r =2 bolgan (X—2)°+Yy® =4 shenberi. z, =2, Z, = 2i,
Z, = —2i, nogqatlari bul shenberden sirtta jatqanligtan joqaridagi birinshi tenliktin on jagindagi tish qostliwshi nolge ten.

Z, =3 noqati |Z —2| = 2 shenberinin ishinde jatatugin bolganligtan jogaridag: tortinshi qostliwsh1 2771 ge ten.

3-misal. | =
|z-i|=2

integral esaplansin.
Z°+4

Sheshiliwi. Daslep integraldi Koshi integralliq formulasi kérinisine keltiremiz:
1

2 A2 (o2 _ (5 O _ dz _ Z+2i
2°+4=2"-(2))" =(z+20)(z-20), I_Z[!j_z—(z+2i)(z—2i) Z[!j_zz—Zi dz.

1
Bunnan f(z) = o ekenligi kelip shigadi hdm Koshi formulasina kore:
Z+/Z1

| = 27i- £ (2i) = 27— = .
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Demek, [ﬁ Zdz =z.
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