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Annotatsiya. Maqolada ehtimollardan tuzilgan gatorlarning yaginlashishi
uchun zaruriy shartlar keltirilgan.

Tayanch so'zlar: ehtimollik, markaziy chegara teoremasi, eksponensial,
ketma-ketliklar yig'indilarining yaqinlashuvi, mustaqillik, normal tagsimot,
ekstremal tagsimot, yaginlashish .

AHHOTaIII/Iﬂ. B HaHHOﬁ CTaThsA IMOJIyuCHAa HCO6X0)II/IMBI€ YCIIOBUA
CXO0OAUMOCTH pPAOOB U3 BCpOSITHOCTCﬁ 41 CyMM CﬂyqaﬁHLIX BCJIIMUHUH C
MHOT'OMCPHBIMH MHJICKCAMU.

Karo4deBble NOHATHA: BCPOATHOCTL, HOCHTPAJIBHLIC IIPCACIBHBIC TCOPCMBI,
OKCIIOHCHIIUOHAJI, CXOIUMOCTbH CYMM HOCHGHOBaTeﬂbHOCTeﬁ, HC3aBUCHUMOCTD,
HOPMAJIBHOC PACIIPpCACICHUC, DKCTPEMAJIIBHOC pACIIPCACICHUC, CXOANMOCTD.

Abstract. The article presents the necessary conditions for the convergence of
probabilistic series.

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

convergence .
Z% - n —o’lchovli arifmetik fazo bo’lib, uning elementleri musbat butun
sonlardan iborat bo’lsin. Z% - da gisman tartiblanganlik tushunchasini

Kiritamiz: “<” Agar
m=(m,m..m,) van=(n,n ...n,) bo'lib, m <n.,i=i,d bo'lsa m<n

ka’bi yoziladi. Shuningdek har bir i da (i=i, d) N —> 0 po’lsa, n—© bo’ladi.

N\ & d
Teorema 1. X va {X (n), ne Z+ } bog’liq bo’lmagan va normal
tagsimlangan tasodifiy miqdorlar bo’lib, ular uchun quyidagi shart bajarilsin:
EX(n)=0, EX*(M) =1 6a S(M)=)Y X(m),
k<n
shuningdek o’(n)=VarX - | ﬂ X |<4/n |} bo’lsin, bu yerda I{.} -
hodisaning indikatori.
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Agar EX 22 exp(X /1)(|09+ | X |)d+ﬁ_1 < bo’lsa, u holda

exp(|n|l)(ln)ﬂ sup S(n)
2 ; F

bo ladi, bu yerda log"™x=max(0, logx).

Teoremaning isboti.

Teoremani isbotlash uchun sonlar nazariyasining quyidagi natijalaridan
foydalanamiz.

<X)- (—) <o @)

n

n

d(j) =cardfk, |k |= j}
aaM (j) = card k. |k < j|

[ 4] ga asosan j >

M (j) ~ 1409 i

(d-D! bo’ladi. (2)

V6>0 sa ] —> oo da
Shuningdek, d(j)=0(j®)bo'ladi

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

Zd(j)j‘” <Ck“(logx)*™; (j>-1) (4)

d(l)('og D” < ¢ (logky™*: (5> -1) (5)

d(J)(|091) < logh o
e

‘_ — —
=~ ~ \
=

(7/>1,—oo<5<oo)

Lemma 2. é: -nomanfiy tasodifiy miqdor bo’lsa, u holda r>0 uchun quyidagi
munosabat o’rinli:
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>4(J) 7P > ) <o > E£ log" &) <o

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

_&exp(j*)(in j)’d(j) S((Q) ooy Xy
> =y - Sup| PR <0 -0 2

-1 J i

Quyidagi tengsizlikdan foydalanamiz[ 1] :

Sz(j) S| - .
P <X)-P(—%<x)KjP
IPE <0 -Pl<x) PAx> )

Tengsizlik o’rinli.
Bu tengsizlikka asosan:

i(ln )’ ex_ri(j‘)d(l)

=L

Y

sup|P(

S70) < - (X<
J Oj

1
j=1 J O-J

B
Z:(In j)" exp(j* )d(J)Suplp(\/L<x) p A “‘f)|+

B
z(InJ) eXJIO(J 900 g X 43 -t e )|_

J
21+Zz+23-
2112 212 3 larni baholaymiz.
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i\8

(In J)/’eXp(J )d(J)iP(\/E<| X |<M):
jafl _

=3 (W<IXI<W)Z('” J)ﬂejp(J )id(i) _

[l
8 EMs

8

=> Pk < X |« vk + )ZJ“l(an )’ exp(j*)d(j) <

k=1

I/\

i “ exp(k”)(log* k)’ P(Jk < X |< Vk+1) <
k=1
E|X [ exp(X*)(log" | X )7 <0

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

i
J
_ '3
<CE|yij zujl <C8E|yu|

o ANier e

Bu yerdan (6) ga asosan,

sup| P(%s X) — ¢

(In j)” exp(i*)d(j) E|V; P = (In ) exp(j*)d(j)
Zzscz i NS <C+C§) j“*i <

<C+CZ(In J)ﬂexp(J )d(J) J' |X|3 dF(X)S

+7

iZJo J 2 IXl=v/]
B
<C+CI(Z (In J) exp(:{ )d(J))lxl dX<
0 J>X J +§

Ixz‘z‘“)exp(xl)(log+ | X )7 dF (%) < oo,
0

Teorema shartiga asosan yaginlashuvchi.
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Endi D_ 5 ni baholaymiz.
1-lemmaga asosan va teorema shartlariga ko’ra

& (Inj) exp(jd(j) 1 |umlyi
IEED) i N

B
1 z(lnl) eXp(J )adj) 1 j|X|dF(X)S

v =1 Ja_5 Vi LENA

(In j)” e><|D(J )d(J)
<242 | x| dF(x) <
\/_ PZJ% ja 2 |x|;.:/_

C+C j (X2 exp(x*)(log" | X )" dF (x) < o0
0

Bo’ladi.

Teorema to’la isbotlandi.

Teorema 2. X va {X(k),kez"} bog’liq bo’lImagan va bir hil tagsimlangan
tasodifiy miqorlar bo’lsin. Quyidagi belgilashni kiritamiz.

S(n)=z2,_X((MN),neZ,

U holda quyidagilar teng kuchli bo’ladi:

k<n

ZeXp(” )log™n_ P <0 (| <=
N R |

>3 exp(nfa) log’n

B |

QA—oc?) <oo;

2(2-a)

E|X| exp(X’l)(Iog+|X|ﬂ+d)<oo

B)

Bu teorema (a=1.8=0) bo’lganda [3]
Bu teoremaning isboti oldingi teorema ka’bi bajariladi.
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