Modern education and development
Sawlelendiriwlerden paydalamiw, olar ustinde ameller

Abdullayeva Nodira Qamaraddin gizi

Nokis Mamleket pedagogika instituti studenti

Anotatsiya: bul magala jardeminde Sawlelendiriwlerden paydalaniw,
olar ustinde amellerdi korip shigamiz.

Gilt sozler: sawleleniwler, soziliw koifficenti, buriliw muyeshi, R(p)

a(p) tuwindi, haqiqiy ham jormal bolekler, D oblasttin, h.t.b.

1. Oylab koreyik, -z, nogattan shigiwshi arg(z—z,)=¢ nur bolsin.
Misalda sawleleniwler ushin z, noqattagi soziliw koifficenti R(p) ham buriliw
muyeshi a(p) tabilsin.

w=2%2,=1+i,(L1)

Shigariliwi.

Daslep sozilw koifficentin tabiw ushin funkciyanin z, noqattag

tuwindisin tabamiz.

w'=2x+2iy,(L1)
Son tabilgan zattt modulga salip esaplaymiz.
R =|w|=|2x+_2iy|=[2+2i|=V4+4 = 242

Al burithiw muyeshin tomendegishe tabamiz.

1
a(p) =arctg= ==
(9) 971=3

Juwabl1. () =%, R=22

2. Tomenegi toplamlardin w=z*> sawleleniw jardemindegi sawlesin
tabin.

Imz>0

Shigariliwi.

Daslep funkciyamizdan haqiqiy ham jormal boleklerin tabamiz.
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w=(x+iy)> =x*—y?+2ixy bunda u=x*>-y?*v=2xy

Tabilganlardan paydalanip joqaridag tensizlikti esaplaymiz.

2 + 2 2
X= LU= () = AyPu = VP — Ay’ = 4 -4ty —vF =0, = LT VIO HIOV
2y 4y ; 8
’ 2 2
y<0,%<0:>u—\/u2+v2<0:>(u)2<u2+v2:>u2<u2+v2:>0<v

Juwabl. Imw>0

3. Sonday nogqatlar kopligin tabin w = é sawlelendiriwdin us1
nogatlardagi burilhiw muyeshi Oge ten bolsin.

Sheshiliwi: Daslep w = é funkciyamizdan tuwindi alamiz.

Tuwind1 alganimizdan son bolshektin bolimin tiyinlesine kobeytip saykes

tarizde U(x,y) hdm V(x,y) t1 tabamiz.
1 i . .
w' = —112—2 =-=a +bi =U(x,y) +V(x,y)i
Bunda U(x,y) = 0V(x,y) = —Ziz
Tabilgan U ham V lardan paydalanip buritliw muyeshin 0 ge tenlep

nogatlar kopligin tabamiz.

¢ (V)—o
arctg\ ;) =
_ 4
2
t ZZ =0
arctg| —

4. Berilgen D oblastin w=f(z) sizigli funkciya jardemindegi
sawleleniwin tabin.

D ={0 < ReZ < 1}

Sheshiliwi:

Daslep W = 2iz + 1 — iten z ti tawip alsaq ol tomendegishe:

w—1+i (w-1+)i iw—i—-1 iw-1)-1
20 -2 -2 -2

7 =
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Ciut+tiw-1D-1_ iwu-D-v—-1_ iu-1) @w+1)
B —2 B —2 T -2 2

D oblasttagi z tin ornina alip barip sawleleniwin tabamiz.

0< WT+1<1 O<v+1<2

-1<v<l
5. Toémendegi kopliktin w=e*sawlelendiriw jardeminde sawleleniwin
tabin.
z = lnw
Sheshiliwi: Daslep w=e* sawleleniwden haqiyqiy ham jormal boleklerin
tabamiz.
x + iy =In(u + iv)
x + ix = In(u + iv)
x(1+1i) =In(u+iv)
U+ iv =¥+
W = eX(1+D)

w = e?

Rew=ege*cosy
Imw=e*siny

Bunnan tabilgan Imw=e*sinytagi sinustin grafigin siziw arqali
sawleleniwin tabamiz.
6. Sonday noqatlar kopligin tabin, sol nogatlarda sawlelendiriwlerdin

soziliw koifficenti 1 ge ten bolsin.

w==
z

Shigariliwi.
Daslep funkciyamizdan tuwindi alamiz ham apiwayilastiramiz.

W,_(E),__i__ 1 o x? —y? —2ixy o X% —y? —i —2xy
z z° x? —y? + 2ixy (x* = y*)* +(2xy)? (X* =y +(2xy)>  (X*=y*)* +(:

Soziliw koifficentinen paydalanip koplikti tabamiz.
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k:|WI|:‘_ 2 X22;y2 2+i 2 zzi(y 2|:\/_ 2 X22;y2 2)2+( 2 zzi(y

(=) +(@x)° (X —y*) +(2xy)’| (X" =y7)" +(2xy) (x*=y7)"+(
X* -y 2 —2Xxy 2 _ 2\ 2\2 [ 2 _

\/(_(xz—yz)2+(2xy)2) oy T YRS

=Xy =23y +AxY =1= (X + YY) =l X+ yP =1= 7] =1
Juwabu.|z|=1
7. Berilgen D oblastin w=f(z) sizigh funkciya jardeminde

sawleleniwin tabin.

D={(Rez)’+Imz<},w=-z+1

Shigariliwi.

Daslep funkciyamizdan haqiqiy hdm jormal boleklerin saykes tawip
alamiz.

z=1-w=1-u-iv=>x=1-u,y=-v

Son tabilgan boleklerdi berilgen oblastqa jaylastiramiz.

(1-u)®-v<1l= (1-Rew)’ - Imw<1

Juwab1. (Rew-1)* —Imw<1

8. Toémendegi kopliklerdin  w=e* Sawleleniwler jardemindegi

sawlesin atabin.

T
Imz=—
2

Shigariliwi.
Daslep funkciyani apiwayilastiramiz.

w=e’ =" =¢e*(cos y +isin y):ex(cos%+ising):ex(0+i):ieX

Bil jerde Imz= %: y= % ekeliginen paydalandiq.

v ie*
argw = arctg — = arctg — = =
u 0O 2

Juwabiargw = %

221

——
| —



Modern education and development

9. Opylap koreyi,y—z, noqattan Ootiwshi arg(z-z,)=¢ nur bolsin.

Misaldag1 suwretleniwler ushin z, noqattagi soziliw koifficenti R(p) hdm burihw

muyeshi a(p) ni tabilsin.
Sheshiliwi:
Déslep w=-iz*> funkciyamizdan tuwindi alamiz.

W'=-2iz =-2i(x+iy) =-2ix+2y

Tuwindi alganimizdan son saykes tarizde u(x,y) ham v(x,y) ni tawamiz.

W' = —2iz = =2i(x+iy) = —2ix+ 2y bunda u(x,y) =2y v(x,y) = —2x

Son R uzinhqti tawsaq ol tomendegishe boladi.

R = |W'(z)| =2 = {[(-2)? + 0% =2

Tawilgan u ham v lardan paydalanip tomendegi muyeshti tabamiz.

a = arctg vixy) arctg 2% _ arctg % =7

(X1 y) 2y0

Juwabi: a=7R=2.

10. Toémendegi E toplamnin berilgen suwretleniw jardeminde

suwretleniwin tawin. E={z|>Largz= %}, w=72°

Sheshiliwi:
Daslep ¢ di tawip alsaq, ol tomendegishe.

w=7° argz—Z -z

=7, 3" ®» 3
z:i’/W,argw:Bargz
E:qg/WPLargTW:%}:E:{|w|>1,argw=7z}

Juwabi: E ={w|>Largw=r}.

11. Oylab koreyik,y—z, noqattan shigiwshi arg(z—z,)=¢ nur bolsin.

Misalda sawleleniwler ushin z, noqattagi soziliw koifficenti R(¢) ham burihiw

muyeshi a(p) tabilsin.

w=2°%2,=-3+4i
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Shigariliwi.

Daslep sozilw koifficentin tabiw ushin funkciyanin z, noqattagl
tuwindisin tabamiz.
wW'=32" =3x*-3y* +6ixy, z,=-3+4i, x=-3,y=4

Son tabilgan zatt1 modulga salip esaplaymiz.

R(p) =|w/|=[3x* —3y” +6ixy| = /(3x* —3y?)” + (Bxy)” =/9-(~7)? +36-9-16 = /441+5184 =75
Al burilhiw muyeshin tomendegishe tabamiz.

a(p) =argw = argw = 3arg z = «a(p) = —3arctg %
4
Juwabi. «(¢)=-3arctg 3

12. Bul w=-2"L
2Z +1

sawleleniw tomendegi siziglardih gaysi birin tuwri

siziqqa ham qays1 birin shenberge sawleleniwin olardin sawlelerin tawmastan
aniqlan.

X—-2y+1=0

Shigariliwi.

Dasleb berilgen funkciyamizdi apiwayilastiramiz.

2zw+iw=z—i, z(2w-1) =—-i—iw
,_Timiw_ vty v-i(itu) _(v—i-iu)(2u-1-2iv) 2uv-v—2iv’ —2ui+i—2v—-2iu’ +iu—2uv
2w-1 2u+2iv-1 (2u-1)+2iv (2u —1) +4v? 4u® —4u +1+4v?

_ S3v-2ivi—ui+i-2iu® 3v+i(-2vi —u+1-2u?)
4u% —4u +1+4v° 4u” —4u+1+4v°

Bul jerde haqiqiy hdm jormal bolekleri korinib turibti.

‘o —3v y- 1-u—2u®-2v?
407 —4u+1+4v2 "7 AU —4u+1+4v2

Jogandag tenlikke tabilgan maislerdi qoyatugin bolsaq tomendegi

koriniske keledi.

-3v 2-2u-4u’ -4y N A2 —4u+1+4v:  —3v—2+2u+4u% + 4V +4u° —4u+1+4v:
A% —4u+1+4v: AU —du+1+4vF  4uP—4u+1+4V° 4u® —4u +1+4v?

_ —3v+8u*+8vi-2u-1 8u’+8v -2u—3v-1 . 8u®+8v:—2u—3v-1
4u% —4u +1+4v? 4u° —4u +1+4v? 4u° —4u +1+4v?
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8u®+8v:—2u-3v=1

BUZ +8V2 —2U— BVt 4 e iy
8 32 8 32
8(u2—lu+i)+8(v2—§v+i2 _%
4 64 8 16 32
1, 3., 45
u—=)P2+(vV-—)>=—
( 8) ( 16) 256

Budan kirinib turibti sawleleniwimiz shenber ekebligi.

Juwabi. Orati (%,%) nogatta bolgan shenber.

13. Toémenegi toplamlardin w=2z*> sawleleniw jardemindegi sawlesin

tabin.Rez>1
Shigariliwi.
Daslep funkciyamizdan haqiqiy ham jormal boleklerin tabamiz.
w=(x+iy)? =x*—y* +2ixy bunda u=x*-y*v=2xy
Tabilganlardan paydalanip joqaridag: tensizlikti esaplaymiz.

4u ++/16u? +16V2 ot
8 1,

y=— Uty
2

—,u :xz—(i)2 =S4 =4X -V 4 -4V =0t , =
2X 2X '

2

2 2 2
u—+us+v v
x>1 x? >1,#>1:>u—\/u2+v2 >2=U-2°>u*+V = U —du+d>uP+vVi=u>1-—

JuwablL.Rez>1=> Rew>1—%lmw

14. Sonday noqatlar kopligin tabin w=z*-2z sawlelendiriwdin usi

nogatlardagi burilhiw muyeshi Oge ten bolsin.
Sheshiliwi: Daslep w=z?-2z funkciyamizdan tuwindi alamiz.
w'(z) = (2 -22)'=(z°)'-(22)'=2z-2
Tuwind1 alganimizdan son saykes tarizde U(x,y) ham V(x,y) t1 tabamiz.

Bunda U(x,y)=2z-zV(x,y)=0

Tabilgan U ham V lardan paydalanip buriliw mayeshin Oge tenep nogatlar

kopligin tabamiz. Bunda buriliw miyeshinin formulasi: arctg (%j =0

=0=>2z2-z2#0=>1z2#1

0 0
arctg(———)=0>
g(22—2) 27-12
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Juwabi:il<z, <o

15. Berilgen D oblasttin w=f(z) siziqli funkciya jardemindegi

sawleleniwin tabin.

D:{|z|<1,0<argz<%},W:2iz+1—i

Sheshiliwi:
Déslep w=2iz+1-iten zti tawip alsaq ol tbmendegishe:
W=20z+1-i = 2iz=w-1+i = z= W_21_+|

i

D oblasttag: z tin ornina alip barip sawleleniwin tabamiz.

w—1+i
-

<1

lw—1+i
|21
lw—1+i
—<1
2

<1bul jerde |-2i|-uzmnlig1 esaplanip 2 boldi.

lw-1+i|<2

D oblastta berilgen arg ztinde manisin tawip alamiz:

w—1+i

argz =arg .
[

bul jerde logorifmlik gasiyetten paydalanip tdmendegishe jaziw mumkin:

argz =arg

_+ L arg(w—1+i)—arg(2i)
argz ti berilgen oblastimizga qoyip dpiwayilastirip alamiz:

0<arg(w—1+i)—arg(2i) < %

arg(2i) < arg(w—1+1) < %+arg(2i) buljerde arg(2i) maniske iye

argument z boymsha muayesh tawip alinadi. z=2i kompleks san haqiqiy
bolegi x=0, jormal1 bolegi y =2 ge ten.

arg(2i) = arctg DA arctg Z -z
X 0 2
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T . T T
—<arg(wW=1+1)<—+—
> a( ) >t

%< arg(w—-1+i)<x

Juwabn:{|w-1+i|<2}, %< arg(w—1+i) <7

16. Tomendegi kopliktin w=e’ sawlelendiriw jardeminde sawleleniwin

tabin.
y=x-1
Imz=Rez-1
Xx=y+1
Sheshiliwi: Déslep w=e* sawleleniwden haqiyqiy ham jormal béleklerin
tabamiz.
w=e’ =" =¢*.e¥ =e*(cosy +isiny) =e*cosy +ie*siny
Rew=¢e*cosy
Imw=e*siny
Bul jerde argz—»argw, ¢ —w sawlelemiworinlanadi hamy —y orinl
boladi.

e = \/(ex cos y)2 +(e"sin y)2 —ef =gVttt

W=

Juwabu: {jw|=e"",—0 <y <o

17.Misaldaberilgenw= f (z) sawleleniwler natiyjesinde tegisliginin qaysi

bolegi qisiladi, qaysi bolegi soziladi. w= ZTH

Shigariliwi.
Daslep funkciyamizdan tuwindi alamiz ham onin uzinligin esaplaymiz.

z+1

k=|w|= (—)":‘(z+l)":‘—i2 =
z z

z

Eger k 1 den ulken bolsa soziladi al kishi bolsa qisiladi.

>1, ‘% <1=7|<1 |z]>1

‘ z
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z|>1 qusilads, |z|<1 soziladi.

Juwabi. |

18. Toémendegi sawleleniwler ushin shekli qozgalmas noqat z,, burihw
muyeshi ¢ ham soziliw koyficenti k ni tabin. w=iz—4

Shigariliwi.

Daslep z, nogatt1 tabamiz.

W=iz—4,wW=y—-4+ix,w'=i

W—2Z,=A(z2-2)) =>W=A2-2,(1+1)

4(L+i)

iz+4=A1-z,(A+)=i=A=4=7,1-1)=>z,= = 7, =2+72i
Son soralgan ¢ di tabamiz.

Vv z X+1y 2+21 &
a(p)=argw = arctg — = arctg i arctg =arctg =3

u - — _

Soziliw koyficenti tomendegishe tabiladu.

R(p) =|w]=+1=1

) V4
Juwabi. z,=2+2i,R(p) =1 a(p) = 5
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