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Abstract Some sufficient conditions of the complete convergence and strong convergence for
weghted sums of d -mixing random sequences are established. The results obtained extend the
theorems of Stout and Thrum.
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Following the introductory concept of ¢ -mixing
random variables in 1999"", Zhang got moment
inequalities of partial sums, central limit theorems,
complete convergence and the strong law of large

- 3
numbers’ .

Since d" -mixing random variables
include N A and d -mixing random variables, which
have a lot of applications, their limit properties have
aroused wide interest recently. In this paper, we
obtain some sufficient conditions of the complete
convergence and strong convergence for weighted
sums of d -mixing random sequences. The results

obtained
Thrum"'.

4
extend the theorem of Stout'’ and

1 Definitions and 1 emma

Definitionl. 1°" A sequence {Xi; K& N} is
called negatively associated (NA) if for every pair of
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disjoint subsets S, 7 of N, Cov{f(Xi; &£ S),g(X);Jj
€ T) 0, where f, g& 0,0 is a class of functions
which are coordinatewise increasing.

Definition 1. 2" A sequence {Xk; k& N} is
called d —-mixing if d (s)= sup{d(S, T); S, T_ N,
dist(S, TE= s3> 0(s>< ), where d(S, T)= sup{l E
(f= Ef) (g= Eg) (Il f= Efllall g= Egll )ls 7
€ L2(4(8)) . L2(S(T)))-

Definitionl. 3" A sequence {Xi; k€ N} is
called & —mixing if & (s)= sup{d (S,T); S, TC” N,
dist(S, T s3> 0(s>>> ), where & (5, T)= &/ sup

Cov{f(Xu:E S).g(Xin £ T)} S

Var(/ (Xi: € 8§))Varlg(X: € T))

It is easy to see that {Xi; k& N} is negatively
associated if and only if & (s)= 0, fors= 1 It is
obvious that & (s3< d (s),s0 & -mixing is weaker

than d —mixing.
Property 1. 1"' A subset of a d -mixing
sequences {Xi}1 with mixing coefficients & (s) is
also d -mixing with coefficients not greater than
d (s).
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Property 1 2

on disjoint subsets of a " -mixing sequences { X} 1

Increasing functions defined

with mixing coefficients d (s) are also d -mixing
with coefficients not greater than d (s).

Throughout this paper, C will represent a
positive constant though its value may change from
one appearance to another, and @ <<p: will mean a

< (b.

Lemma 1 17

positive real numbers p= 2 and 6= r < (é)% , if

For a positive integer N= 1,

{Xi;22 1) is a sequence of random variables with d
(N r,EXi= 0 and El Xil? <o for every & 1,
then for all 2= 1, there is a positive constant C= C
(p.N,r) such that

E(max| S| CZHE\ Xil @IEXiZ)P/Z},
where S/‘ZZl Xi.

2  Main results

Theorem2. 1 Let 0<¥ 1,and {X»; 2= 1} be
a d -mixing sequence of identically distributed

random variables with

Exi= 0,E xi|*" : (1)
And

|l << C Y, = 1,55 n and 0<W< T/2,
| ayu" =0, > n. (2)

And there exists a constant 0> 0 such that

>0 @< Cn" Lforalln. (3)
=1
Then
/\ 4 a. s.
Ti= D) aiXi— 0,n> oo (4)
i= 1
Proof Let
A Wwp W2
Xoi= —n "l(aiXi<—-n )+ Xi[(‘ i X i<
n " )+ n’W/ZI(an-Xi> n’W/Z) ,
then
T = Z ahi(Xi - Xm‘)+ Z (]ni(Xm’ - E)(ni)+
=1 =1

4 A
Elz : ani)(ni) = ]-;ll+ 7-;12+ Tn}.
=1

in order to prove the Theorem 2. 1, we

1,23

Therefore,
have to prove only that T 0,n>c0 | =
By formula (1) and formula (2),wehave

IHAE 20095 28 % 165% 14

2 P(Xi7~ Xu) = 2 P(laixil > n'")<

Z 1V E i Xl 2 <<2

n=1

- -WT
<0oo,

a- s-

Thus, according to the Borel-Cantelli lemma, Tni——
0,m>co.
By Property 1. I and Property 1. 2, {Xi— EXui,i
= 1}is ako a d -mixing random sequence and
satisfies the conditions of Lemma 1. 1.
Let ¢> max {2/1, 20, (2T- W) /(W)
Markov inequality, G inequality and

formula (1)~ (3),
P(|2 i (Xoni — EXn[)|> ¥ <<

Lemma 1. 1,

E|2 ani (Xni — EXm')|q <<E E ai (Xni —
i= 1 i=1
EXa)| 14 [2 E(anXo - aﬁEX,,i)ﬂ "<
=1

n n
20 B oanxil 1 anXd < 0"+ 23 El a0
=1 =1
n

Plaxl > ")+ O @)y’ <
=1

Z El ai Xil 2/Tn—V\{q- 2/ 12

=1

Z |

Wy 2-W/T
I’ZWI +

n
T
Exl s O @)™ «<
=1
n—9q/2

| 9 27T WV 12
SWIL W= Ty s
n Wo2-Tgrz

By ¢ max{2/1, 20, (2= ) /('W)}, we have -
W 2-W/T< - 1,-W/T= 3W; 12- Tg/2<- 1,-04/2

<- 1. Therefore, we conclude that

D P(|Z w(Xu - EXa)| > N < 0. Thus.
n=1 i=
T 0,n><c . Finally, we prove that Thi—— 0,n

—oo . By formula (1)~ (3) and Markov inequality,
> E(aXi - aXu) <
=
)+ 2 | @™
£ 1
- 3 | X2
P(l aiXxil > n Wn)éZ El an Xil —cfwm+

n
wn El @i Xl
D0l al VP EES < ZE\MJ”
E 1 n

n
n' 1)/223 | il 2E(X1) << Ry
=1

-0
n —> 0,p> o,

| Tl =

D Eax! I(lanx] > ™
=1

Now we complete the proof of Theorem 2. L.
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Theorem 2.2 Let 0<¥ 1,and {Xu;2= 1) be
a & -mixing sequence of identically distributed
random variables with

Ex:= 0,E xi|”" . (1)
And

| @< Cn ™, 1,9< n and 0<W<T/2,
lail = 0, i> n. (5)
And there exists a constant 0> 0 such that

2 a Cn”’ ,for alln, as 0<E 1/2-W

=1

-T—w

(6)
Then
A <N ¢
Tn:Eam'Xi > 0,n> oo,

i= 1
Proof Let
Xm-/:\ — A (@i X < =) Xid (| @ Xl ')+
n'l (ani Xi> nw) ,
then

{|[2nl am')(i|> %:

= n,l aiXil > n_W}U

{|Z am'Xi|> X,Eli: 1<
i=1
{|Z an')(i|> X,EI Vit K
i=1
= on, | anXil < n_w}Cgl{|aﬂXi| > U

Z Wi Xni | > /; An+ B
>

Therefore, in order to prove the Theorem 2.2, we

have to prove only that

Z P(dn) <oo (7

ZP(B») <eo (8)

n=

By formula (1) and formula (5),
| EQ anX)| = 20 B(anki - au)|<

A W
Z | ain
i= 1
U . T
P(laxl > n")< E Elanxil > "

El aixi| ¥ W S TW
2 |am W{ —2/ <<n + n -
0 n—> oo,

Z P(4 <ZZIP(|®X,I > 0 )<

n=1 =

Z IZ PC] <lxil<
)—22 nEl(cj <|Xxil<

Jj=1n=

2 E| am'Xi| 1(‘ am'Xi| > I’liw) +
i= 1

Z nP( X1l > e

c(j+ c(j+

40

) << FECx Y (g < I xil<
=1

e+ Wy =20 Bxil i <l xil<
j=1

‘ 2/T

cj+ 1) << B Xxi

In order to prove formula ( 8),

EQ) anXu)> 0> oo (9)
=1

<o,

first we show that

By formula (1), formula ( 5) and Markov inequality,
| Q0 )| = [0 B(ani - anXu)|<

; W
Z | aun
=1

‘ 2/T 2/EW
n +

E: E(()hiXi)](‘aniXJ > n,w)+

=1

Pl aixl > m"< D) Haixi
= 1

A w Elaxi?" Cw
i _

2 | ain | T — <<on +
=1 n

- 1-TW
n — 0,n> oo,

Hence7 we need only to prove that
Z P(|Z (@iXi — anXu)| > X2) <00, ¥ X

< 0. (10)
Let ¢> max{2/1,20, 1/ & W= 172},
1. 1, Markov inequality, G- inequality, formula (1)
and foumula (3),

P(|Zn] i (X — EXu)|> X2) <<
i=1

by Lemma

ED) aixu - EX)|" <<> Elau (X -
i= 1 i= 1

n

Exaole O

=1

E(@iXn — 6711iEXni)2]q/2 <<
n )+ 2 | i
' Pl anXil > n W) + (Z an)' <

2 B auxs 2y Yo 20 2 | ] 2T
n

2 NE x| (Z an)'” <<

2 Hoaxil 1l anxil <

w Ty (Z )72 (11)
By formula (6), when 0<E 1/2-W then
Z}lai-)‘”zg n' (12)
By formula (5), when B 1/2-W then
E an) < g, (13)

=1

(F# % 457 Continue on page 45)
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AY+ Ao
. AY+ Ao~ SYo(T).

1 (Y,XB,U (B,U)

€ 7). Sh . AY+ Ao~ SYo(T)

(i) _ (o) = _(4X = SXo). (ii)
re ¢, < ((4X - SXo) ), tr(I(4X
— SXo) A= 0, (i) (4- &V H)X[(X'D
X)y - II(SXe - &V X)) = (4 -
S VOX[(XD X) - IIX'(4- &X' ), ()
rk(AX - SXo) (X'D X- DX'= rk(AX - SXo),
D= V+ XX
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