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Funksional gatorlar

Oybek Ulashevich Pulatov
Samarqand davlat pedagogika instituti

Annotatsiya: Ushbu ishda funksional qatorlar nazariyasining asosiy
tushunchalari va muhim xossalari tahlil gilinadi. Funksional qator tushunchasi, uning
yaqinlashish masalalari hamda nuqgtaviy va bir xilda yaqinlashish tushunchalari batafsil
o‘rganiladi. Qatorlarning yaqinlashishini tekshirishda qo‘llaniladigan Veyershtrass
mezoni, Dirixle va Abel mezonlari keltirilib, ularning amaliy qo‘llanishi misollar orqali
yoritiladi.
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Functional series

Oybek Ulashevich Pulatov
Samarkand State Pedagogical Institute

Abstract: This work analyzes the basic concepts and important properties of the
theory of functional series. The concept of a functional series, its convergence issues,
and the concepts of pointwise and uniform convergence are studied in detail. The
Weierstrass criterion, Dirichlet and Abel criteria used to check the convergence of
series are presented, and their practical application is illustrated by examples.
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Agar qatorning har bir hadi biror £ sohada aniqlangan Z=X¥*¥

o‘zgaruvchilarning bir qiymatli /,(2) funksiyasidan iborat bo‘lsa, ya’ni
[+ f,(2) 4t [(2D) 4= f1(2) . o
= (1) ga funksional gator deyiladi.

z

Agar E ga tegishli biror “o o‘zgarmas kompleks sonni (1) ga qo‘ysak sonli

[1(z) + fo(2) + et [o(2) + o= > £,(20) . . '
n=t (2) sonli gator hosil bo‘ladi.

a +a,+.+a, +...=ian
Agar (2) yaqinlashuvchi bo‘lsa, =1 qator “° nuqtada
yaqinlashuvchi bo‘ladi. (2) qatorning yaqinlashuvchi nuqtalarning to‘plami (1) ning
yaqinlashuvchi sohasi deyiladi. Agar (1) qator biror £ sohaning barcha nuqtalarida

z

yaqinlashuvchi bo‘lsa, u £ sohada yaqinlashuvchi va uning yig‘indisi ham £ ga tegishli
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biror *=**¥ nuqtadagi aniq bir /(*) funksiyadan iborat bo‘ladi, ya’ni

[ (2)+ [, 4+ [ (D) +..= > f(2)
EEN(Y

Agar (=L +H 1,2 deb  belgilasak, *(=/()=s, ()= -
[a(2)+ J,.(2) + - (3) ga (1) qatorning qoldiq hadi deyiladi.

a, +ta,+.+a,+.=)a,
Teorema (Veyershtrass teoremasi). Agar £ sohada -1

©

a
qatorning barcha hadlarning moduli -+ musbat hadli yaqinlashuvchi sonli qator
al+a2+...+an+...=ian
hadlaridan katta bo‘lmasa, u holda =1 qator tekis

yaqinlashuvchi bo‘ladi. £z <a,

a +a,+..ta +..= ian
Teorema. Agar £ da barcha hadlari uzliksiz bo‘lgan -1

f(z)=2 f,(2)
qator tekis yaqinlashuvchi bo‘lsa, u gatorning yig*‘indisi n=l ham £ sohada
uzluksiz bo‘ladi.
Darajali qatorlar
Funksional qatorlarning xususiy ko‘rinishi bo‘lgan darajali qatorlar amalyotda
ko‘proq ishlatiladi.

Ushbu ko‘rinishdagi. C,+C(z-a)+C(z—a)’ +..+C (z—a)" +.. 4) yoki

C,+Cz+Cz" +..+Cz" +.. a=a+ip

" (5) qatorlar darajali qatorlar deyiladi. Bunda

,Ca=a, +ib, kompleks sonlardir.
Teorema. (Abel teoremasi). Agar (4) qator biror nuqtada yaqinlashuvchi bo‘lsa,

bu qator ‘Z a a‘ < ‘ZO a a‘ doiraning hamma ichki nuqtalarida absolyut yaqinlashadi (1-

chizma).

2= a|<|z, - d

Natija. Agaar (4) gator biror * = “o nuqtada uzoglashuvchi bo‘lsa
tegsizlikni qanoatlantiruvchi ixtiyoriy nuqtada uzoqlashuvchi bo‘ladi.

©

z
2 (=)
Misol. = "  qator ixtiyoriy nuqtada absolyut yaqinlashuvchi, chunki z har
d

n

T
<_
2

n
z

1

ganday bo‘lsa ham biror 7 kattaragamdan boshlab # 2 bo‘ladi, yoki

n
n
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s L

, 2" gator yaqinlashuvchi. Umuman (4) yoki (5) ko‘rinishidagi darajali qatorlaring
yaqinlashish doirasining radiusi Dalamder — Adamar formulasi yordamida topiladi.

1 1
R=—=

L lim 4/C

1. Koshi formulasi: e YT (1)
1 . c

R = — = lim |——

2. Dalamber formulasi: L “ral (2)
' 1

lim 4/|C
3. Koshi-Adamar forulasi: no>oe ‘ ‘ (3) bo‘lsa, ‘Z‘ <R yaqinlashish doirasi

bo‘ladi.
Misol. »= ("” ) qatorining yaqinlashish radiusini toping.

1 1 1

C,=——,L=1lm4yjc, =lm s/——=1lm —=0.
Yechish. (in) o TNl in
1 1
R = — = — =0
Demak, qatorning yaqinlashish radiusi (sohasi): L0 bo‘lgani uchun

yaqinlashish sohasi butun kompleks tekislikdan iborat.

o0
in _n

e z
Misol. qatorini yaqinlashish sohasini toping.

) _,n L =1Im ’,’/‘ei"‘:lim
Yechlsh. Cn =e ) n— o n—ow

bo‘lgani uchun yagqinlashish sohasi birlik doiraning ichki nuqtalaridan iborat.

ei‘=€i=1,R=‘e[‘:ei:1’R:Z:1,‘z‘<l
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