Modern education and development
Koshi formulasi, jane onin jardeminde misallar islew

Abdullayeva Nodira Qamaraddin gizi

Nokis Mamleket pedagogika instituti studenti

Anotatsiya: Bul maqalada Koshi formulasinan paydalanip, integrallardi
esaplawdi korip shigamiz. Koshi formulasinan paydalaniw mumkin bolgan
jagdaylardi koremiz.

Gilt sozler: Koshi formulasi, integral, shegara, tiyisli nogat, oblastqa,

dara-dara esaplaymiz,

1. Integraldi esaplan.

Z2

I+

dz

I
Shigariliwi.

Shegaraga tiyisli a noqatti alamiz
Z+i=0=z=-=a=-

Integraldi formuladan paydalanip esaplaymiz.

2

[f(@)dz=27i-f(a)= | L dz=27i-(i)? = —2ix
9 +

l2l=2

Z2

Juwabi. J. -dz =-2irx
Ly ZHi
2. Toémendegi integraldi esaplan:
m eZZdZ
2’ -6z

[z-2]=3

Sheshiliwi: Berilgen integraldi apiwayilastiramiz.

edz e’ dz
3.2 =62 5 ,2(2-6)
1) a n1 tabamiz:
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2(z-6)=0
a=0 a,=6

Berilgen

22| =|x+iy—2|=|(x—2) +iy|=(x-2)* + y* =3
(x—=2)>+y*=3* 0(2;0) R=3

Oblastqa a n1 tekserip koremiz

Bunnan a, =0 tiyisli a, =6 tiyisli emes ekenligi kelip shigadi.

Z2

e’ dz e
f(z) = 7 =
z°-6z 2(z-6)

mﬂdzzzm-f(a)

2):0 22

Formuladan paydalanip berilgen integraldi esaplaymiz.

Z2

e
—Z d7=2ri- ¢’ :Z_”i:_li
122206 z-6| ~ -6 3
e’ dz _ o
62z 3

2’ —
Juwabi; =2
3. Toémendegi integraldi esaplan.

dz
2 +1

7|=2

Shigariliwi.

Déaslep funkciyani apiwayilastiramiz ham bolshek bolimin 0 qiliwshi

nogatlardi tabamiz.

111 .,
2+1 22— (z-i)z+i)’

Tabilgan nogatlar oblastqga tiyisli bolgan1 ushin formuladan paydalanip

dara-dara esaplayim.

Ujm:zm-f(a)

Z—a
Y

. 1 dz A |
Da=1, f(Z):(z+i)’Zmzz2+1:2”"(i+i) -7
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1 dz 1

2a=-i,f(2)= — =27 — =
) (@) (z-1) M:zzz+1 " (—i—1i)
Zdz =x—-n=0
o2 21
Juwabl.[ﬁ 2dz =0
a2t

4. Tomendegi integraldi esaplan.

(EACRE sh(z+D) .

2 +1
V4

Shigariliwi.

Déaslep funkciyani apiwayilastiramiz ham bolshek bolimin 0 qiliwshi

nogatlardi tabamiz.

111

e —,a
22+1 22-i* (z-i)(z+1)

Tabilgan nogatlar oblastqga tiyisli bolgani ushin formuladan paydalanip

dara-dara esaplayim.

sh(z+1) sh(z+1)dz o i sh(i+1) _

Da=i,f(z)= 1) ,M:z = vER i) zsh(i+1)
2a=i, f(z)=NEDY pshzahdz_, 5 sh(A+D _ g g
(z-1) L, 7+1 (—i—1)
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mw_ zsh(i+1) + zsh(i +1) = 2zsh(i+1) =i2zsin1lchl
z°+
4
Juwabi. Djw_ i2zsinichl
z°+1

5. Toémendegi integraldi esaplan.

COS z

" —r

dz

|z]=4
Sheshiliwi:
Berilgen funkciyamizdi apiwayilastiramiz.

COSz _ CO0SZ

-7t (z—=n)(z+7)

Berilgen oblastga ani tekserip koremiz.
(0,0),r=4,a=r,a=-rx
1) anitawsaq z-z=0,a=rx

F@) =222 fa) =T oL

T+ 27

Berilgen integralimizdi esaplaymiz

COSZ
Z+”dz_2m f(a)=2xi- (——)_

s £

Bunda biz tomendegi formuladan paydalaniq.

Ujf( ) 4z =27 f (a)

Z_

2) anitawsaq z+z=0,a=-7x

f@)- 22 1@- 2~

-T—7 2
Berilgen integralimizdi esaplaymiz

COSZ
| 222 dz = 27i- f (a) = 27i- (——)_
“4Z-Fﬂ

| 5orydz=-2i

2
|2|=4

7" —7r

Juwabi: -2i
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6. Integraldi esaplan.

Dj zzzd—Z 1

[z+2/=2

Shigariliwi.

Daslep funkciya bolimin kobeytiwshilerge ajratamiz.

zdz zdz

|z+2=2 22 -1 - |z+2=2 (Z _1)(2 +1)

Shegaraga tiyisli a nogatti alamiz

z-1=0=z=1=a=1, f(z):i
z+1

Integraldi formuladan paydalanip esaplaymiz.

Uj—f(z)dZ:Zﬁif(z): il 20z —Zni(%)

> =
¥ Z—-a [z+2=2 -

Juwabi. [f 2dz 27zi(%)

2 _ =
|z+2|=2

e’dz

/. Toémendegi integraldi esaplan: U] P
z(1-z

-3
1) an tabamiz:
71-2)°*=0

a=0
a,=1

Berilgen

7| =[x +iy|=/x*+y? =

X4yt = (%)2 0(0;0)

Oblastqa a n1 tekserip koremiz:
Bunnan  a =0tiyislia, =1tiyisli emes ekenligi kelip  shigadu.

f (@) =(sh’z)"=2
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f(Z)dz_z i-f(a) Formuladan paydalanip berilgen integraldi

;/D

esaplaymiz.

z

i € dz=27i
‘Z‘_ L (- z)

z

Juwabi:
-3
2

5 dz = 27i
(1-2)

sh’zdz
3

8. Tomendegi integraldi esaplan: -

|z]=1

1) ani tabamiz:
2°=0
a=0
n=2

Berilgen

2| =|x+iy| =X +y? =1

X*+y>=1)? 0(0;0) R=1

Oblastqa a n1 tekserip koremiz:

Bunnan a=0tiyisliekenligi kelip shigadi.
(sh?z)"=2
(sh®z)' = 2chzshz

(2chzshz)' = 2(chz)"-shz + 2chz - (shz)' = —2sh®z + 2¢ch®z
2(ch’z+sh’z)=2-1=2

2) []] (zf (;)) = 2:|i .f"@) Formuladan paydalanip berilgen integrald:

esaplaymiz.
f (2) = sh*z funkciyadaneki ret tuwindi alamiz.
(sh’z)"=2
(sh?z)' = 2chzshz

(2chzshz)' = 2(chz) " shz + 2chz - (shz) ' = —2sh?z + 2ch®z
2(ch’z+sh’z)=2-1=2

Bunnan f " (a) = (sh’z)" =2 geten.
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sh’zdz 27i

s =——2=2ri
i 2 2!
2
Juwab: ] sh zdz = 27i
|z]=1
. . , sinz(z-1)
9. Toémendegi integraldi esaplan. e R ——"
2°-22+2

|z-1-ij=1

Shigariliwi.
Dasleb funkciyamiz bolimin kobeytiwshilerge ajratamiz.

sin;z(z—l)dz_ sinz(z-1)

7 —27+42 ot (2=1+1)(z-1-1)

|z-1-i]=1

Bolshek bolimin 0 qiliwshi noqatlardi tabamiz yagniy a n1 hdm berilgen
shegaramizga tiyisli yaki tiyisli emes ekenligin tekserip koremiz.

|z-1-i|=L(x-D)*+(y-1*=1*, z,=1-iz,=1+i

Tiyisli nogat tawganimizdan son formuladan paydalanip integraldi

esaplaymiz.
f 2Dy, o z=lei gy pp SMEAHIZY o SNT_ L gin i zishr
i 2 —22+2 z—(1+1) 1+i-1+i 2i
Juwabl.
SN2 =Dy, _ rishr
oot 2 —22+2

10. Integrald1 esaplan.

Dj zid—Z 1

[z+2/=2

Shigariliwi.
Daslep funkciya bolimin kobeytiwshilerge ajratamiz.

dz dz
7°+1 o (2=1)(z +1)

|z-i[=1

Shegaraga tiyisli a noqatti alamiz

1
(z+i)

)z-i=0a=i,f(z)=
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: . 1
2)z+i=0,a=-l, f(z):(z—i)

Integraldi formuladan paydalanip esaplaymiz.

i SN ST S S S
e 2+l (i+1) (—i—1)

dz
22 +1

Juwabl. [Ij

|z-i]=1

0

11. Témendegi integraldi esaplan.

D-] COS z dz

2 2
‘2‘24 Z —7T

Sheshiliwi:Berilgen integald1 apiwayilastiramiz.

dz

2 2

[ﬁ cosz . _ Cos z
fea L T i (2-7)(2+7)

1)  Funkciyanin a; ham a; yagniy shetki nogatlarin aniqlap alamiz.

(z-7)(z+7)=0
a=r=314 a,=-r=-314

Berilgen
|7|=4
|x+iy|=4

x*+y?=4>  0(0;0) R=4
Oblastga a; ham a, ni tekserip koremiz:

AY

AR

4\ 314 3,144 X

Bunnan a =7 =314

kelip shigadi.

a, =—r =-3,14 noqatlardin ekewide tiyisli ekenligi
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I f2) :{J' f(2) +I f(z)} formuladan paydalanip integraldi

o(z+a)(z+a,) |i(z+a) ;(z+a)
esaplaymiz.
Da-r f(z)=2=
I+
C0S Z
I f(z) :Iz+” 0gi. COS2| _, . COST
“(z+a,) Tz-7 z+7|, 27
oS Z
2)3.2 =—7 f(Z)zn
oS 2
I f(Z) =I l—r 2 7i cosz = 27i COS(—7Z’)=
(z+a) Cz+xm -7\, -2
oS Z oS Z
dz = dz=—i+i=0
‘$422—n2 Ql(z 7)(z+7)
Juwabi: 0

. cos z
12. Témedegi integraldi esaplan. | —————dz
1[3 (Z +1)2 (Z - 2)

Shigariliwi.

Funkciyamizdi eki bolekke bolip esaplaymiz yagniy (z+1) hdm (z-2)
boyinsha.

l)Funkciyamizdan a, n ham f(z) lerdi aniglaymiz.

Z+1=0=z=-1=a=-1n=1

C0S Z

z+1=0=z=-1=a=-1n=11(2)=
(z-2)

n=1 bolgani ushin f(z) ten n marte tuwindi alamiz ham esaplaymiz.

£1(2) = (cosz)'(z—2)—cosz(z—-2)" -sinz(z—2)—cosz
) (2-2) -2

—sin(-1)(-1-2) —cos(-1) _ —3sin(1) —cos(1)

@)= (—1-2)° 9

Tomendegi formuladan paydalanip integralimizdi esaplaymiz.

[ f(2)dz = % f™@) (1)
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COS Z dz = 2ri . —3sin(1) —cos(1) _ 2ri -(=3sin(1) - cos(1))
e (z+D)(z-2) 1! 9 9

2) Funkciyamizdan a, n hdm f(z) lerdi aniqlaymiz.
2-2=0=>z=2=a=2,n=0

n=0bolgan1 ushin f(z) ten tuwindi alamay esaplaymiz.

coSsz CcoSs2 cos?2
f(z)= = f(a)= =
(2) (z+1)? @ (2+1)? 9
cozsz dz=27zi.°°52
s (2+D7(2-2) 9

1-hdm 2-juwaplardi qosqan halda uliwma juwapti tabamiz.

cos2 2rxi

€52  4p- 2;” (-3sin() —cos()) + 2i- =% = =2 (cos 2~ 3sin(1) ~cos(D)

s (2+D)*(2-2)

Cos z
(z+1)*(z-2)

Juwabi. dz = 2;“ -(cos 2 —3sin(2) —cos(l))

|z]=3

Paydalanilgan adebiyatlar :
1. A. Sadullayev; G. Xudaybergenov; X. Mansurov; A. miyrasxoriv; T.
To'ychiyev " Matematia analiz ursidan misal ham maseleler kompleksi 3
(kompleks analiz) " Tas. " Ozbekstan". 2000.
2. B. Otemuratov " Kompleks analiz". " noshir" baspa 2018.
3. Dennis G. Zill; Patrick D. Shanahan " Kompleks analiz ve uygulamalari”
Turkiya. 2013.
4. Dalinger V. A., Simonjenkov S. D. " Kompleksniy analiz" 2-ye izd., ispr. i
dop.- Moskva : Izdatel'stvo Yurayt, 2024.- 143 s.- (Visshee obrazovanie).- ISBN
978-5-534-08399 -6.- Tekst : elektronniy // Obrazovatel'naya platforma Yurayt
[sayt].- URL.: https://urait. ru/bcode/539459 (data obrasheniya: 26. 06. 2024).

217

——
| —



