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SONLI QATORLARGA DOIR BA’ZI MISOLLAR TAHLILI

Choriyeva Zebo Raxmonberdi qizi
Fizika-matematika fakulteti

Matematika ta’lim yo’nalishi 2-kurs

Bozorov Jo’rabek Tog’aymurodovich
[Imiy rahbar, Fizika-matematika

fanlari bo’yicha falsafa doktori

Annotatsiya: Ushbu magolada matematik analizda sonli gatorlarning yaginlashuv
xususiyatlari tahlil qilinadi. To‘rtta turli misol orqali qatorlarning yaqinlashuvini
tekshirishda qo‘llaniladigan metodlar — taqqgoslash orgali, qatorlarning yaginlashuvi va
absolyut yaginlashuvi misollarda ko‘rib chigiladi. Maqolaning magsadi — gachon va nima
sababdan qatorlar absolyut yoki shartli yaginlashishini yoki aksincha, yaginlashmasligini
chuqur tushunishga yordam berishdir. Ushbu ish oliy matematika bilan shug‘ullanayotgan

talabalar va o‘gituvchilar uchun nazariy va amaliy qo‘llanma bo‘lib xizmat qiladi.

Kalit so‘zlar: sonli gatorlar, yaginlashuv, absolyut yaginlashuv, shartli yaginlashuv,

Shtolts teoremasi.

Misol 1. «ning ganday giymatlarida iam gator yaginlashishini aniglang.
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Bizga berilgan:

=(\/F \/—) 2n+1

2n-1

yechish:

Soddalashtiramiz (\/n+1—\/ﬁ):

(VA1 J)(VA1+)

Vn+1-n= Jn+1+vn

n— oo, biz bilamizki

Jn+1+/n=2dn.

=0 )

Soddalashtiraylik In ;””

2n+1)—(2n-1
2n+l (s 2n+1_1):|n(1+( )—(2n-1)
2n-1 2n-1 2n-1

In

)

X uchun biz bilamizki In(1+x)~x. Bu yerda n— o,

— 0.

2n-1

n(14—2_ o2 2.1
2n-1 2n-1 2n n

Bu ifodani biz:
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Taqqoslashimizga ko’ra, agar Iim% chekli musbat son bo’lsa, Y a, ham

n

yaginlashuvchi > b, ham yaginlashuvchi.

Bizga ma’lumki p - qarorin—lp yaqginlashuvchi agar p>1.
n=1
Bizda p=1+2.
2
> a, qatorga yaginlashuvchi 1+%>1.
Bu ifodadan % >0ya’ni a>0.

ian gator ham « >0da yaginlashadi.

n=1

Misol 2. Ushbu icf%

n=1

Qator « ning ganday giymatlarida

a) Absolyut yaginlashuvchi
b) Shartli yaqginlashuvchi bo’lishini aniglang.

Yechish: Birinchi navbatda berilgan gator « ning ganday giymatlarida yaginlashuvchi

bo’lishini aniglaymiz.Bunda Dirixle alomatidan foydalanamiz.
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OFAr e,
Agar a, =ia va b, =cosn
n
1) >0 bo’lganda {a,}{ va lima, :Iimniazo,
n+l . n
; COS———-Sin — 1 . . B © cosn
2) B,=> b, =% va |B, [<— bo’ladi.= alomatiga ko’ra > ab => -—
k=t sinE sinE n=1 nt N

gator « >0bo’lganda yaqinlashadi.« <0bo’lganda esa bu qator uzoqlashadi, chunki « <0

o0

bo’lganda gator yaqinlashishiga tekshiramiz. | <" lgni“ va Znia umumlashgan garmonik

gatorning « >1da yaqinlashuvchi bo’lishidan « >1 da 2|c§_§m gatorning yaginlashishini
hosil gilamiz.
Endi 0<a <1 bo’lganda berilgan qatorning absolyut yaqinlashuvchi emasligini, ya’ni

| cosn . C e .
Z¥ qatorning uzoqlashishini ko’rsatamiz.
=1 N

|cosn| cos’n 1l+cos2n 1 +c052n
n“ — n 2n*  2n* 2n* '

tengsizlik hamda i cos2n

n=1

— qatorning Dirixle alomatiga ko’ra yaqinlashuvchi bo’lishi
va x, gatorning uzoglashuvchi ekanligidan {>'S (x)} : gatorning ham uzoglashuvchi

ekanligini, taqqoslash alomatiga ko’ra S, (x) gatorning uzoqlashuvchiligini hosil gilamiz.

— COSN

Shunday qilib, ZnT gator

a)a >1 da absolyut yaginlashuvchi,

b) 0<a<lda shartli yaginlashuvchi bo’lar ekan.
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Misol 3. Aytaylik {a,}>, sonli ketma-ketlik uchun 0<a, <z va
1 n-1
a, ==Y arctg(a,), nx1
nio

bo’Isin. U holda {a,./In(n)}7, sonli ketma-ketlik yaginlashuvchiligini ko’rsating va
limni toping.
Yechish:

Ketma-ketlikdan:

n-1
arctg(a, )+arctg (a
= 9(a) 9( "):nan+arctg(an)

nt n+1 n+1

a

Oraliqqa e’tibor bersak 0<a, <7 Va arctg(x)<x

na +a
n n=a
n+1

o < an+l n

Bu ketma-ketlik (a,), musbat va kamayib boruvchi va chegaralangan

(n+1I =nl+sin(l) ifodani ganoatlantiradi.l =0 dan tashqari Taylor qatoriga ko’ra

a’
nan+an3+0(a§’)_an£ S +O(a§)}
3n+1) n+1

an+1 =

n+1

va

a " 3(n+1) n+l

2
n

a’. a

n+1

Jzi 2 0)

- 3(n+1) n+l a’ n+1) n+1

-2
SEEI ) T

Stolz-Cesaro teoremasiga asosan,
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_ 2 In(n) . In(n+1)—|n(n)_ In(1+1%) 3
l'fl(a” '”<”>)-!,'£2 1 M= -lm— 01 "2
e — +7
an2 a§+l an2 3(n+1) n+1

a,y/In(n) > 0ifodadan bu xulosaga kelamiz lima, /In( \f

nN—oo

Misol 4. Hisoblang.

T
Ztan
= (2n+1)

Yechish:

1

(x?+1)""2 sin(2n-1)arctan(x). P,(x)ko’phad.

Ko’rib chiqaylik P, (x)
Bunga e’tibor bersak :

2isin(na) =" —e ™" :(cos(oc)+isin(oz))n —(cos(oc)—isin(oz))n =

n

(E)COSk asin™ a(i"—k _(_i)n—k)

k=0

n 7i(n—k) 7i(n-k) N /n B
(E)Coskasmn_ka(e 2 e ? J=2isin”a2(k)C0tkasin(”(n2 k)j
k=0

k=0

n+ 2n+1 / 2n+ _
(x)= (x2 +1) % i in®"** (arctan x) Z(Zk 1jcotk (arctan x)sin(_ﬂ(2n erl k)J

k=0

>
N

pml

¥
i
M

M(mj 1. (ﬁ(2n+1—k)]
— S| ——
koL K /X 2

841




‘\! "‘ _ Vol.3 N26 (2025). June
’:T" Journal of Effective innovativepublication.uz@_.___.,,:r@
_ . ) ) 11."4"
movarve rusuaron LL€AINING and Sustainable Innovation '{t'_tl;lo;‘gﬁ

=il )
@3

Bilamizki xF%,k:—n,...,n.Aniq X ., X%, P.ning ildizlari va degP, =2n+1,

n+

uning boshqa ildizlari yo’q.Vyeta teoremasi bo’yicha » [  x =0 va

_ 2n+1
Z—nsisnxixj - _(2 )
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