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MOT TRUONG HQP CUA PINH Li GIOT HAN TRUNG
TAM CHO DAY BIEN NGAU NHIEN PHU THUQC
Pham Thi Thu Huwong va Pham Thi Thu Hod'

ABSTRACT

Central limit theorem plays an important role in probability theory and applied statistic.
However, the findings of this theorem mainly focus on the sequences of independent
random variables. Its results haven’t been found so much in the case of the sequences of
dependent radom variables. Although, the independence of the sequences of random
variables is not easy to meet and satisfy. So we need to find conditions to limit the range
of the sequences of dependent radom variables to get the results of the central limit
theorem. In this paper, we find out a range of conditions for the sequences of dependent
radom variables and prove that these conditions stronger than the results were outlined
in the paper of Dvoretzky but this still satisfies the central limit theorem.
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Title: A case of central limit theorem for the sequences of dependent random variables
TOM TAT

Dinh ly gi6i han trung tam giit mot vai tro quan trong trong ly thuyét xdc sudt va thong ké
ung dung. Tuy nhién, nhiing két qua nghién ciru vé dinh Iy nay chii yeu tdp trung vao ddy
nhing bién ngdu nhién doc ldp, con trong truong hop nhiing bién ngdu nhién phu thujc
két qua nghién ciru van chua dwoc nhiéu. Tuy nhién, diéu kién doc lap ciia day cdc bién
ngdu nhién khéng phai liic ndo ciing théa mén va dé théa man. Nén ta can phdi tim diéu
kién dé han ché day nhitng bién ngau nhién phu thuéc dé cé dwoc két qua ciia dinh Iy gidi
han trung tdm. Trong bai bdo nay, chung toi néu ra mot diéu kién cho day bién ngau
nhién phu thugc va chimg minh diéu kién dwa ra chat hon két qua di néu ra trong bai
bdo ciia Dvoretzky nhung day bién ngau nhién ndy van théa man dinh li giéi han
trung tam.

Tir khéa: li thuyét xdc sudt, thong ké iing dung, dinh li giéi han trung tim, day bién
ngdu nhién déc lgp, day bién ngéu nhién phu thujc

1 CAC PINH NGHIA VA KET QUA CO LIEN QUAN
Dinh i 1: Dinh i gi6i han trung tim cho ddy bién ngau nhién doc 1ap:
Xét day tam giac (X, ),n=1,2,... gdbm céac bién ngau nhién sao cho

2n > nn

doi voi moi 7, cac bién ngau nhién X, , X

In>“*2n>"*

X, doc lap, ZD(an)=l va
k=1

' Truong Pai hoc An Giang
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kn>

EX, =0,(k=1,..,n). Dit Sn=ZX 5. =D(X,), k<n, khi d6 néu véi
k=1

s>2naodé, Y Emin( X, [,| X, [)—0 thi S, —2>N(0,1).

k=1

Tir déy ta thay, khi c6 nhiéu nhan t6 ngiu nhién doc 1ap tac dong sao cho khong co
nhan t6 nao vuot troi lan at cac nhan t6 khac thi két qua cua ching c6 dang phan
phoi ti€ém can chuan.

DPinh nghia 1:

Cho khong gian xac sudt (L, F,P), F,G la hai dai s6 cua  khi d6 ta dinh nghia:
a(F,G) = sup|P(F N G) — p(F)p(G)|, supremum dugc ldy trén tit ca nhimng
tipF e F vaGeg.

Dinh nghia 2:

Cho day tam giac (Xn,k)n:1,2,...k:1,2,...,k,,, s Frk =B(X 50 X, 0)

gn,k+1n+l = B(Xn,k""’Xn,kn ) N

Ta dinh nghia : a,(m)= sup a(F, .G, ma)
1<k<k,-m

Pinh 11 2: )
Cho ¢ 1a mot bien ngau nhién gié tri phirc thoa man |¢| < 1, ddt F = B(€)

va G 1a 6- dai s6 trong khong gian xéac suat. Khi dé:
E[E(|9) - ESI< 2ma(F,G).

Pinh 1i 3:
Theo Dvoretzky (1972) ta c6 két qua sau:
Cho mot dﬁy tam giac bién ngdu nhién (X,)»n=L2,.,k=12,..k, Dit

nab Z Xnk’S - Sn()b’ n o T ZX Sao cho

k=a+1
EX,, =0,Vn=12,.k=12,.,k . Mot day tong riéng cua (X,,) 1a
&, ),n=12,.i=12,.,r, véi 0=j(0)<j (1)<..<j,(r,)=k, sao cho:
Ja ()
Y. = Z X, , théa man:
T okejGane

lim Z EY? =0 (1)
now ichin

lim Z:EY2 =1 ()
n—>0 ile

202



Tap chi Khoa hoc 2011:17b 201-206 Truong Dai hoc Can Tho

lszE[Y2 1(|r,|>2)]=0.ve>0 @)

n—>0

n-n

va llm ra,(m)=0 véim, = 1ml}l:l U,@O-j.@-D] &

Thi §,—2—N(0,1).

2 KET QUA MOI CUA BAI BAO

Ching t61 néu ra mét diég kién cho day bién ngau n‘hién phu thudc dya trén y
tuong cua Bao Quang Tuyén (2003) va ching minh di€u kién dua ra chic hon ket
qua da néu ra trong bai bao cua Dvoretzky (1972), nhung déy bién ngau nhién nay
van théa man dinh 1i gidi han trung tam.

Tir két qua trong bai bao Asymp cua Dvoretzky (1972), ching t6i tong quat két
qua trén nhu sau:

Pinh 1i 4:

Cho mét diy tam giac bién ngiu nhién (X,)»n=12,.,k=12,.,k, théa man

EX,, =0,Vn=12,..k=12,..,k,, va mot diy téng riéng cua (X,,) 1a
¥,,),n=12,.i=12,.,r,vé6i 0=j (0)< j,()<..<j,(r,) =k, sao cho:
JuD)

Z X, théaman:

k=j, (i-1)+1

hmZEW =0 (1)

ILhdH

IlmZ:EY2 =1 2

n—0
ill

tn 31

)] =0,Ve>0 (3°) vavéi Vi thoa didu kién sau:

k=1 Jje(0,k),y

iCov{exp[it Z Yn’j],exp( ity k)}——)O 4)

O day, I ,; = tap hop nhiing s6 nguyén chian (18) trong tap Z, néu k 1a sé chin hay
1é Thi S, —2— N(0,1).

Chung minh: ta c6 thé :[éng quat duoc nhu trén vi & day diéu kién (4°) chic hon so
voi dieu kién (4), cu thé la:
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ZCOV exp(z’t Z X,J],exp(—itxz,k) <L2rra,(m,)
k=1 Je(0.k),

Hay ta co: |Cov exp(it Z n’A,J,exp(—itYn’k) <a,(m,)) .

Je(0,k);

That vy,

Cov exp(it Z n’A,J,exp(—itYn’k)

Je(0,k);

zt[ z Y,,J+Y,,J it z Y.,
Ee VO — Ee 7<%t Ee”Ymk

,{ > Yn,,,»+Y,,,k]
:E E Ee Je(0.k)2k —Ee

it Y,
ie(0k itY,
Je(0.k) 2k Ee n.k ‘;C'

n.j

voi j €(0,k),,

it[ > Y,,_,.+YM} it oy ¥, oy
je N . je C g n,Kk
<E|E{ Ee V" — Ee <" Ee A F

n,j

vGi ] € (O:k)zk

1{ z YM”MJ it z AT
=|E{ Ee 0 F,,—(Ee " E"™ )\ F Hl voi je(0,k),,

it

>,
n,j . X
—|Ee /<00 E(‘Ee”‘)’n,k _Eeltyn,k

iy

| véi je .k,

<1.27za(F, ., F,,) v6i F, = B(Y, Y, )= B(X, s X

2 n»j,,(j))

Fok = B(Xn,jn<k—1>+1""’ Xn,jn<k>)

<2ra,(m,) véi m, = 1mzlij U,@0)—j,G-D], a,(m)= sup a(F, G, mn)-

1<k<k,—m

(theo bd dé 5.3 cia Dvoretzky).
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”

Vay, Z Cov<exp| it Z Y, [exp(=itY, ) | < 27r,0,(m,).
= Je(0k)y '
Ta di chirng minh dinh 1y 4 thoa man dinh li giéi han trung tam:

Dotaco lim Y EY’, =0  (1’)vatudidu kién

n—>0

ichin
> Cov{exp[it > Yn’j],exp(—itn’k)} —=>0 @)
k=1 Jje(0,k)y,
O day, I L+ = tap hop nhiing s0 nguyén chan (1¢) trong tap Z, néu & 1a s6 chan hay
1é. Nén ta co: Z Y, opis—2—0.

k chdn

Mgc khic:  lim %EYZN. =1 (),
EX,, =0,Vn=12,.k=12,.,k,

Dua theo phuong phap so sanh dugc trinh bay trong [2] ta dinh nghia
(Y",4),k(lé) <, l1a day nhing bién ngau nhién doc 1ap, sao cho ham phén b

ciamoi Y~ trang voi Y, , v6i moi nva moi k(IT) <.

Két hop v6i cac diéu kign (2°) va (3") taco » Y —2 . N(0,1).

1)
Maic khac:
it > Yo it S Yy it Y, . . noo
Ee H00n) — _ [g HDOm) _ Fe 1080k _Ee”Yn,ksze”Yn,k HEethn,k
k(lé)e(0,r,) k+2
it Z Y’rLj Tn
aisom " itY, | o ity
S E Ee J(I1)e(0.k) _Ee7 n,k72Eel nk HEe7 n,k
k(IN)e(0,) k2
= Coviexp|it Z Y, ilexp(—itY, )
k(16)E(0,) J(16)E(0k) ’
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exp(—itY, ;)i —"—0 (do4’)

Tn,

Do do, S, = " Yn,i—L— N(0,1).
=1

Vi du:
Cho (X,) la diy bién ngiu nhién bét ki c6 ky vong va phuong sai hitu han. Dt

an :M:k = 1:23"'9’19
BII
Z (Xk - EXk ) n b
S, =B = > D(X,).S, = D XS, =S5, Khido véi
n k=1 k=a+1

. 1 & \
&> 0 batky FZE[(Xk —EX,),|X, - EX,[>¢B,]— 0 va diéu kién

n k=1

Zl COV{exp(itS:,kfl),exp(—ithn)} |—2—0 duogc thoa man thi S, —2— N(0,1).

k=1
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