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Annoranusi. Maqolada OXTUMOJJIApIaH Ty3WJIraH KaTOpJIapHUHT
SAKAHJIAIIUIIY YYYH 3apypUU IAapTIap KEITUPUITaH.

Tayanch so’zlar: ehtimollik, markaziy chegara teoremalari, ko‘rsatkichli, ketma-
ketliklar yig‘indilarining yaqinlashuvi, mustaqillik, normal tagsimot, ekstremal tagsimot,
konvergensiya.

AHHOTaIII/Iﬂ. B JIaHHOﬁ CTaThsA IMOJIyuCHAa HCO6X0)II/IMBI€ YCIIOBUA
CXO0OAUMOCTH pPSAOOB U3 BCpOSITHOCTCﬁ 4L CyMM CﬂyqaﬁHLIX BCJIIMUHUH C
MHOT'OMCPHBIMH MHJICKCAMU.

KiaoueBble NMOHATHSA: BCPOATHOCTH, HCHTPAJIBHBIC IPCACIBHBIC TCOPCMBI,
OKCIIOHCHIIUOHAJI, CXOAUMOCTH CYMM HOCHGHOB&TGHBHOCTGIZ, HE3aBUCHUMOCTD,
HOPMAJIBHOC PACIIPpCACICHUC, DKCTPEMAJIIBHOC pACIIPCACICHHUC, CXOANMOCTD.

Annotation. In this article, necessary conditions for the convergence of series
of probabilities for sums of random variables with multidimensional indices are
obtained.

Key words: probability, central limit theorem, exponential, convergence of
sums of sequences, independence, normal distribution, extremal distribution,
convergence .

Z% - n — o’Ichovli arifmetik fizo bo’lib, uning elementlari musbat

butun sonlardan iborat bo’lsin. Z% - da gisman tartiblanganlik
tushunchasini Kiritamiz: ‘< Agar
m=(m,m..m;) san=(n,n...ny) 636, M <n ,i=i,d 6ynca m<n

kabu &mnanu. Llynunraek, xap oup i ga (i=i, d) M = © 6¥unca,
n— o OViIam.

N\ & d
Teorema 1. X 6a {X (n),neZ; }bog’liq bo’lmagan va normal
tagsimlangan tasodifiy migdorlar bo’lib, ular uchun quyidagi shart bajarilsin:

EX(n)=0, EX*(M) =1 6a S(M) =Y. X(M),shuningdek

k<n

o’(n)=VarX -1 { X|<4yIn |} bo’lsin, bu yerda I{.} —hodisaning indikatori.
Agar EX?® exp(X)(log" | X [)**7™ <0 bo’Isa, u holda
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Inn)” S
S exp(in) " sup j—) <X)-g() <= O

bo’ladi, bu yerda log"™x=max(0, logx)

Teoremaning isboti.

Teoremani isbotlash uchun sonlar nazariyasining quyidagi natijalaridan
foydalanamiz.

d(j) =card, |k |= j|
aaM (j) = card K, | k |<

if

[ 14] gaasosan ) —> ©

j(log j)*™
M(1) = (d—1)1  bo’ladi @)

Vo>0 6a j > da
Shuningdek, d(j) =0(j°)6ymaou

Gut [ 3] ga asosan .
Teoremani isbotlashda quyidagi lemmalardan [ 2] foydalanamiz.
Lemma.l. k - oda quyidagi munosabatlar o’rinli bo’ladi:

2. d(i)i* <Ck“*(log x)**; (j>-1) (4)

j=1

Zk:d(j)(k.’g ) <C-(logk)*™’; (6=-1) (5)
< d(j)(og j)° c.(log S 5
JZ;‘ J“ - (y 1)k“'()

(y>1 —00 <O <)

Lemma 2. 5 - nomanfiy tasodifiy miqgdor bo’lsa, u holda r>0 uchun
quyidagi munosabat o’rinli:
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Sd() P > ) <o > B (0g” &) <00

Endi (1) munosabatni isbot gilamiz:
(1) munosabatni isbotlash uchun quyidagi gatorni yaginlashtiruvchiligini
isbotlash yetarli

Z exp(j)(In j)’d(j) S(7=(j) X
= Su P(—==<x)-d(— .
ZO JZ:]; ja 5 p| ( ’J ) ¢(O_J)|<OO KYI/II/II[aFI/I
tengsizlikdan foydalanamiz [ 1] :

Sz(j) S, - -
|P( ’h sx)—P(stns;qubﬁ) -

tengsizlik o’rinli. Bu tengsizlikka asosan:

= (In j)” exp(j)d(j) Sz(})) X
Z s Suxp|P( \/T SX)_¢(;) |S
A

; i S, —ti\ ]
Z:(In ), e)_(f(J)d(J)SUNP(TJ.SX)_(/“M)H

j: X J O-J

B
Z(In ) e](p(J)d(J) up|¢( 'u'\/_ ¢( )|

21+Zz+23- i i
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21’22’2 larni baholaymiz.
Zl :i(ln J) eXp(J)d(J)P(| X |> \/_)_

(In j)* exp(j)d(j) i P(Jk </ X |« Vk+1) =
ja—l “

(x/E<|x < Jk+ )Z('” i)’ e><|0()Jd(1)

P(vk < X < vk +1 )Z 7 (In j)” exp(j)d(j) <

[l
TTMS ?\_Ms IMS

IA

C -iéz-a exp(k)(log* k)" *P(vk < X |<Vk +1) <
k=1
<C-E| X P exp(X)(log" | X )#*" < o0

>, ni baholaymiz.
Essen tengsizlikka ko’ra [ 2]

' —ﬂf
I—X) H————
J
—_ .3
<CE|yij lujl <C8E|yu|

- Niep o]

Bu yerdan (6) ga asosan,

sup | P(

Y, < Cz(lnj)ﬁexp(J)d(J) E|O, [ < CZ(InJ)/’exp(J)d(J)
J \/To-j 2o JOHE

SC—i—Ci(In j)ﬂexpl(j)d(j) J' |X|3 dF(x) <

a+=

I J 2 IX=[]
Vif
<C+ CI(Z (In J) exp(lj)d(J))lxl dX<
0 j2x° J _|_E

[} exp(x)(log™ | [)****dF (x) < oo,
0
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Teorema shartiga asosan yaginlashuvchi.
Endi >, ni baholaymiz.
1-lemmaga asosan va teorema shartlariga ko’ra

& (Inj) exp(i)d(i) 1 .|Ni|\/T
D N A

< 1 i(lnj)ﬁexpl(j)d(j),i I | x| dF (x) <

= i ST

<o o 1L i('nj)ﬂexpl(J’)d(J’) j x| dF (%) <

V27 iz, ja_i X=\T

C+CJ () exp(x)(log™ | x[)****dF (x) <0
0

Bo’ladi. Teorema to’la isbotlandi.
Izoh. Isbotlangan teoremadan xususiy holda, ya’ni «=1bo’lganda [2 ] dagi

teorema kelib chigadi.
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