Modern education and development
Loran qatar1 boyinsha maselelerdi islew

Abdullayeva Nodira Qamaraddin gizi

Nokis Mamleket pedagogika instituti student

Anotatsiya: Loran gatarlar ham olar boyinsha berilgen maselelerdi islew
usillari haqqinda bir gansha bilimlerdi aliw ham funksiyalardi Loran gatarga
jayviwda jardem beretugin maqala esaplanadi.

Gilt sozler: Loran qatarlar, funksiyalardi Loran qatarlarga jayiw,

jaqinlasiw oblasti, galamorf funksiya, halgada, nogat dtirapinda.

Loran gatar1 boymmsha maselelerdi islew boymnsha tusiniklerge iye
bolamiz.

1.Tomendegi misallarda /) funkciyam korsetilgen aylanada yaki
noqattin atrapindagi Loran qatarina jaym. Tamendegi jagdayda qatardin

jaqnlasiw oblastin tabin.

1
f(z)=
(@) z2(z-1)
Shigariliwi.
Formuladan paydalanip Loran qataria jayamiz.
S S o P S ol
(Z)_z(z—l)_ z1-z z nZ::;Z nZ::;Z n}lz
Juwabi. n;lz

o f(z) funkciyani korsetilgen kalcoda Loran gatarina jayin:

1

e

={1<|7|< 2}

Sheshiliwi: Korinip turganinday, berilgen funkciya Vv ={1<|z|<2}
kalcoda galamorf bolgani ushin on1 Loran gatarina jayiw mimkin boladi.

Daslep @) funkciyani
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1 A B Az? —4A+Bz*+B
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(A+B)z°=0
B-4A=1

f(z)=

A+B=0

A+B=0

A=-B

B-4A=1

B+4B=1
1

B==
5

f()=— >+~ 2 Kérinisinde jazip alamiz.Son bul tenliktin on
-5(z°+1) 5(z°-4)

tarepindegi funkciyalardin har birin qatarga jayamiz:

f)e—t 1 11
S 5(2°+1) 5(2°-4) | e (L N
@ 22)) 5(1 Z) 4
1 0 . ZZn 1 o . ZZn—Z © . ZZn
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5 5-4 1% b par; 5.4
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f(U=E;:Ei;j25=2;FDn +ZK n"- 4m1

Juwabu:

3. Tomendegi misallarda f(z) funkciyani korsetilgen aylanada yaki z =z,
nogattin atrapindagi Loran qatarma jaymn. Tamendegi jagdayda qatardin
jagqmlastw oblastin tabin.

1+cosz

f(2)= ,2,=0
Sheshiliwi:
l+cosz _ 1 oSz _ 1 1& L1 27" 2 & A
=—+ —+= =—+)> (-1" =—+)> (-1°
z* AR AR o 42;‘ @n)! z* nz_;‘( )(2n)| z* g( )(2n)'
Juwabl
) (2 )!

4, Toéomendegi misallarda f (z) funkciyam1 korsetilgen aylanada yaki
noqattin atrapindagi Loran qatarina jaym. Tamendegi jagdayda qatardin

jaqinlasiw oblastin tabin.
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1
f(z):Zz z, =1
Shigariliwi.
1 1 1 2-12
= z-1
72 +1 22+l 1- (z-1) 77 11 7241 Z( )

-E-0G)

Juwabl. f (z) = 11 22 Zl i( z-1)"
+ +1 &

5. f(z) funkciyani korsetilgen kolcoda yaki korsetilgen z =z, noqattin

atirapinda Loran gatarina jayin.

2z-3
f(Z):ﬁ,V :{O<|Z—2|<1}

Berilgen furkciyav ={0<|z-2 <1} kolcoda golomorf. Sol sebeoli, om

Loran qatarina jayiwga boladi.
Daslep f(z) funkciyani

2z2-3 1 1
2 = +
2°-3z+2 z-1 z-2

f(2)=
koérinisinde jazip alamiz. Son bul tenliktin on tarepindegi funkciyanin har

birin qatarga jayamlz:

1 ~ n n
z-1 1+(z 2) Z::;( D'(z-2)

Bulqatar {|z - 2| <1} dajaqimlasadi.
Bul qatardin jayiliw1 teylor qatarinin jayiliwinan kelip shigadi:

1
SRy P S G N
1+ X

Juwabr: —— + 3 (-1)"(z-2)"
-2 n=0

6. Tomendegi misallarda /@ funkciyan1 korsetilgen aylanada yaki
nogattin atrapindagi Loran qatarma jaym. Tamendegi jagdayda qatardin
jaqinlasiw oblastin tabin.

f(z)_e—s -0

Shigariliwi.
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le 157 °°z”’3_1+1 1 &7

3 7° . ~— 32 1 .
=nl ~=nn z2 z¢ 2z “=Zn!

e 1 1 1 2 7"
f(Z):;:—3+—2+E+Z—I

AR ~n!

Juwabl.

e 1 1 1 2 7"
f(Z):;:—3+—2+—l+z—l

27 1° 27 = n!
7. To’mendegi esaplarda f(z) funksiyani ko’rsetilgen halgada ya’ki
ko’rsetilgen z =z, noqattin’ atrapinda Loran gatarina jayin’. Kiyingi jag’dayda

qatardin’ jaginlasiw oblastin tabin’.

Z+2
f(z2)=—————, v=12<|z-1<+o0
@) 22 —47+3 1221 !
Sheshiliwi:
3 5 3 S 33
242 3,2 2, 2 2, 4 3,1 592, 3.1
2°-4z2+3 z-1 z-3 z-1 z-1, z-1 z-1 2 z-1 45711 2
2(1 ) -

n72

15 3 & 1 e 2?1 & o
_ 1 5.3 -1 BEEENS S
21G72 ,,Zzzlzl) 1Z(z1) 152y

2 3 1
TETAP I Tt T 222‘(2 o
© 2n—2
Ju’wabi: —+52(
z-1 = (z-1)"

8. To’mendegi esapda f(z) funksiyani ko’rsetilgen halgada ya’ki

ko’rsetilgen z=z, noqattin’ atirapinda Loran qatarina jayin’. Kiyingi jag’dayda

qatardin’ jaqinlasiw oblastin tabin’.

1 .
f@=1 7 V ={0<|z-i|<2]
11 1 ~ 2 N
1+22 22-i%  (z-i)z+i) 2z-i)z+i) 2(z+i) 2(z-i)
1 1 i 1 i
2($) 22-i) 4(z+|) 2(z-i) 4(2|+27 l) C2(z-i)
1 i 1 i i 1 1
4(1+z;i)_2(z—i)_4(1_(_z;i))_2(z—i)__2(z—i)+Zl_(_z;i)_ 2(z i 42( D'C5
2i 2i 2i
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Juwabi: f(2)=; 2— 2(2 5 42( )(

+Zz

9. Tomendegi misallarda 7z funkciyan: korsetilgen aylanada Yyaki
nogattin atrapindagi Loran qatarma jaymn. Tamendegi jagdayda qatardin
jaqinlasiw oblastin tabin.

f(z)=;,v ={4<|z+2|<oo}.

(z* -4y’
Shigariliwi.

Daslep funkciyani apiwayilastiramiz.

1 1 1 1 1 ~
(z-2)%(z2+2)* 7-2+4-4 (z+2)%(z2-2) 1+2-4 (z+2)*(z-2)
1 1 1 1

2+2 4 Hz+2)(z-2) 4 2+2 Az+2)*(z-2)
4 4

Formuladan paydalanip Loran gatarina jayamiz.

1 1 1 1 oo -1 4"
f(Z):(z—2)2(2+2)2:1_Z+2'4(z+2)2(z_2):4(z+2)2(z—2)';(2+2)”:(2—2)2(”2)“
4

1 LS
f(Z):(z—z)z(uz) (z 2) ;(24—2)“_2

-1 & 4
f —
Juwabn. f(z) = 2 nzi‘(z+2)“ .

10. Berilgen f(z) funkciyani korsetilgen z=z,noqattin atirapinda Loran

gatarina jayin:
f(2) = sin’ z 2 =0
Sheshiliwi:Daslep f(2) funkciyani

f(z)= sinz _11-cos2zz 1 1 -cos 2z korinisinde jazip alamiz.Son bul tefliktin

z 2 27 2z

on tarepindegi funkciyalardin har birin qatarga jayamiz:
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1 . (22)2n 1 22n—l 2n-1 B

E 222( b (2n)' T2z nz;‘( D o (2n)' -
1 22n—l 2n-1 0 22n—l 2n-1
T2z = (2n)! :nzz;( Ve (2n)!

22nfl .7 2n-1

. _sinfz _ .
Juwabu: f (z) = . —nZ:;(—l) o
11. f(z )—S”;‘Z 2,=0

Shigariliwi.

Toémendegi formuladan paydalangan halda qatarga jayamiz.

2n+1

sinz =3 (-1 @n+1)!

n=0

2n+l 0 2n

sinz_ 1 z n_~
H@)=——=7sinz=2 nz(;( W (2n+1)!:§(_1) (2n+1)!

sinz & 72"

Juwabl. f(z2)=—= Z (2n+1)l

12. Témendegi misallarda f(z) funkciyani korsetilgen aylanada yaki
z=2, noqattin atrapindag Loran gatarina jayin. Tamendegi jagdayda qatardin

jaqinlasiw oblastin tabin.
f(z)=2"* cos(l) , 2,=0
z

Shigariliwi.

Toémendegi formuladan paydalanip loran qatarina jayamiz.

2n

cosz—nz(;( 1" 2n)!
1.,
. 1 X = = n (2)472n
f(2)=2"cos() = ZO zo (2n)!

© . (2)472n
Juwabu. nZz(;(—l) ]

13. Berilgen f(z) funkciyani korsetilgen z=z,noqattin atirapinda Loran

qatarina jayin:
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1,
z1-2)

f(z) = z,=0

Sheshiliwi: Daslep f(z) funkciyani korinisinde jazip alamiz.Son bul

tenliktin on tarepindegi funkciyalardin har birin qatarga jayamiz:

1 . (22)2n 1 ~ 22n—l 2n-1 _

E 27 & Z( D (2n)! T2z Z( D o (2n)'
1 2 22n—l 2n-1 0 ; 22n—l . 2n-1
"2 Zl( D =

Sin2 7 0 ) 22n—1 A ZZn—l
Juwabl: f (Z) = 7 = Z(—l) W
n=1 -

14. To’mendegi esapda f(z)funksiyani ko’rsetilgen halqada ya’ki
ko’rsetilgen z=z, noqattin’ atirapinda Loran gatarina jayin’. Kiyingi jag’dayda

gatardin’ jaginlasiw oblastin tabin’.

f(z):1+1 5 VvV ={0<|z-i|<2]

T 112 i

1422 22— (z=i)(z+1) 2-i)z+i) 2@+i) 2z-i)

1 1 i 1 | =
2($) 202-1) 4(z+|) 2(z-i) 4(2|+IZ ') ~2(z-i)

R 1 I B B S
4(1+27_i) 2(z 1) 4(1_(_274)) 2(z-1)  2(z-0) 41_(_274)
2i 2i 2i

- 2(z )] 42( )(

Juwabi: f(z):1+122 |) 42( )(
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