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LUAT MANH SO LON CHO CAC PHAN TU NGAU NHIEN
POC LAP POI MOT TRONG KHONG GIAN BANACH

Nguyén Thi Nga'
TOM TAT
Trong bai bdo nay, chiing t6i thiét ldp ludt manh sé 1ém cho ddy cdc phan tir ngdu

nhién doc ldp doi mot nhdn gia tri trong khong gian Banach.

T khoa: Ludt manh sé 16m (SLLN), héi tu hdu chdc chén (Hee), compact kha tich
déu (CUI).

1. PAT VAN BPE

Ly thuyét xac sudt trén khong gian Banach 1a mét linh vire duoc nhiéu nha khoa hoc
quan tdm nghién ciru va phat trién manh mg, thu duoc nhiéu két qua sau sac. Trong bai bao
nay ching t6i chirng minh mét bo dé vé luat manh sb 16n cho diy cac bién ngiu nhién thuc
do1 mot doc lap. Tur do chung to1 thu dugc luat manh sb 16m cho day cac phﬁn tr ngau nhién
doi mot doc 1ap nhan gia tri trong khong gian Banach.

2. NOI DUNG

2.1. Phin chuin bj

Trong bai bdo nay (Q,/7,P) 1a khong gian x4c suit diy du. = 1a khong gian Banach,
khong gian lién hop ctia = duoc ky hiéu1a =" va B(Z) 1a o - dai s6 cac tap Borel cta =.

Pinh nghia 2.1.1 Ta ndi anh xa X:Q—>Z 13 modt phan tr ngdu nhién néu
X (B)e 7 véimoi Be B(E).

Duéi day, ta néu lén mot s6 khai niém hdi tu cta ho cac phén tr ngau nhién.

DPinh nghia 2.1.2 Gia s {X X, in2 1} 1a ho cac phan tir ngéu nhién cung xac dinh
trén ) va nhan gia tri trong =. Ta no6i day {X Linz 1} hoi tu dén phﬁn tir ngﬁu nhién X :

Theo x4c suat néu véi moi & > 0 thi
iim P, ~ X| > £)=0
Hau chéc chan néu

P(lim]X, - x| =0) =1

Dinh nghia 2.1.3. Dy céc phan tir ngdu nhién {X, :n 21} goi la “Compact kha tich

deu” néu v6i moi ¢ >0, ton tai tdp compact K. cia = sao cho

! Giang vién khoa Khoa hoc Ty nhién, Truong Dai hoc Hé‘ng Puirc
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s’g)E(”Xn”I{Xn 2K })<e.

Gia tri ky vong cua mdt phﬁn tir ngﬁu nhién dugc dinh nghia bdi tich phan Pettis [6]
nhu sau:

Pinh nghia 2.1.4. Gia st X :Q— = 1a mot phan tir ngiu nhién. Phan tt EX € =
duogc goi 1a ky vong cia X néu: f(EX)=E(f(X)) véimoi feZ".

2.2. Luat manh sb 16n cho cic phén tir ngiu nhién déi mot doc lap

Dé thiét 1ap két qua chinh trong phan nay, du tién ta cAn ching minh bd dé sau

B6 dé 2.2.1. Cho {X,:i>1} 1a ddy c4c bién ngdu nhién khong 4m doi mot doc lap

vo1 moment bac hai hiru han sao cho:
(a) supEX, <oo

ix]

= EX?
) Y 5 <
i=1
, 1 n hee .
Khi do ta thu dwoc ludt manh so lon —Z(Xl. —EXI.)—>0 ,khi n— o
nio
Churng minh.

Cho a>1, dit n, =[a*]. V6i C 1a mot hang s6 tuy ¥ ndo d6 va & 1a sé duong bét

ky, theo bt dang thirc Chebyshev ta c¢6

EX?
© S —ES, 1 & Vars, © Z ! © FY?
D P> <) —5+<CY H——<CY — <o (theo (b))
k=1 n, 0" o n, =1 =1 1
o . w ~ES, . .
Baoi bo dé Borel-Cantelli, ta thu dugec — L2250, khin—>
ny

Véimoi n nguyén duong, ton tai sO tu nhién £ saocho n, <n<mn,,, . Tacoddanh gia

sau:
S —ES, |S.. —ES,. | ES, -ES, |S, —ES, |n, ES, -ES,
n < k+1 e+l + k+1 k < k+1 k+1 . k+1 + e+l k
n n n n,.., n, n,
va
n > & 2 i1 0 > k k . k+l Mt 3
n n n n, n, n,

Khi n = o thi £ > . Tt d6 kéo theo

limsupﬂ <sup(EX;)(a—1)  (hcc)
n ;

n—0
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liminf 5, ~ES, > —sup(EXi)(a—l) (hcc)
n i

n—>0

Cho a 41 ta thu dwoc diéu phai chimg minh
Pinh Iy 2.2.2. Cho {.X, :i >1} la ddy cac phan tir ngiu nhién doi mét doc 1ap va CUL
2
x|
)

Gia st ) —' 51— < oo, khi d6 ta thu duoc luat manh s6 1én
i=1 l

cc

ZXI' _nEXi 50, khi n—> o
Churng minh.
Véi £>0, tr gia thiét suy ra ton tai tdp compact K, cua = sao cho
E(”Xi”I{Xi & K'g}) <& v61 moi i. Tu tinh compact cua K, ton tai hitu han cac diém

{xl,xz,...,xp} sao cho K, CLPJB(xt,g) , vOi B(x,,g):{er:||x—x,||<g}.

t=1
V&imdi i >1, ta dinh nghia phan tir ngiu nhién sau
Y=72I1(Xek,),
b4 J-1
voi Z, =x1[ X, € B(xl,g)]+2le X, e B(x].,g)mUB(xk,g)”
=2 k=1
Ta thdy ¥, 1a phn tir ngdu nhién nhan hitu han gi4 tri va day {¥, :i>1} 1a d6i mot doc

lap. Boi bat ding thirc tam gic, ta c6

iXi_EXiHS Zn:Xi_Xi](Xi EK8)||+ iXi[(Xi ng)_Yi||+ iYi_EYiW
i=1 n | i=1 n ” i=1 n ” i=1 n |
.\ Z”:EYi —~EX]I(X, e /cg)H+ Z”:EXI.I(X,. cK,)-EX, H
i=1 n i=1 n

=(A4)+(A4)+(4)+(A4,)+(4)
Bay gio ta s& danh gia 1an luot twong tng tir (4)—(45):
Véi (4,),taco
i XI(X ¢K,)

i=1

(4)=

i=1

1 |
<=2 (XX, 2 K| - EX (X, € 1))+~ 2 EXI (X, 2 K|
i=1

1 n
< ;Z(”XJ(XI. ¢ K,)||-E|XI(X, ¢ K,)|)+e
i=1
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Dé y ring day {| X (X,  K,)|:i > 1} 1adoc lap ddi mot voi sup E[X I(X, ¢ K, )| < o0
i1

= E|XI(X, ¢ K,)| & E[X|

\) < — <

22
i=1 l i=1 l

Do d6, ap dung b dé 2.2.1 ta ¢
i XI(X, ¢K,)

i=1

limsup <g (hce)

n—»0

Véi (4,), boi dinh nghia cua Y, ta co

>

i=1

(4,)= Z”X[(X ek,)-Y|<e

Vi (4,),taco: Y,

i

=ZI(X, eK;) =2 xI(X,=x)

va EY, :Z;’CJP(X!' =)

Do d6 (4,) =

Y —-LEY,
>

i=1

S

Vi v6i mdi j=1,2,..., p thi ddy bién ngdu nhién thuc {I/(X, =x,):i>1} la doi mot

Z[I(X =x,)-P(X,=x))]

doc lap thod man bo dé 2.2.1, nén ta co: (A3)L>O, n—> 0,

Véi (4,), taco:

>

i=1 n |

(A4) =

1 1
< ;ZHE(Yi ~XI(X, eK,))|< ~DEY X (X, e K,)| < e
i=1 i=1

Vi (4), ta co:

() =3 XA € KD EX] XS o v, g i < 6
i=1 n ” noig
Tir do ta co:
limsup i X ZEX ) dg
n—» i=1 n

Cho & —0, ta c6 diéu phai ching minh.

3. KET LUAN

Két qua chinh trong bai bao 1a Dinh 1y 2.2.2. Trong dinh Iy nay néu khong gian 13 hitu
han chiéu thi diéu kién CUI twong dwong voi diéu kién kha tich déu.
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THE STRONG LAW OF LARGE NUMBERS FOR PAIRWISE
INDEPENDENT RANDOM ELEMENTS
IN BANACH SPACE

Nguyen Thi Nga
ABSTRACT

In this paper, we establish the strong law of large numbers for sequence of pairwise

independent random elements taking valued in Banach space.

Keywords: Strong law of large number, almost sure convergence, compactly

uniformly integrable (CUI).
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