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Abstract

In this paper,through wavelet methods,we obtain the wavelet alternation and wavelet express of a class of
random processes,and analyse the queer property of wavelet alternation.
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INTRODUCTION

Wavelet analysis is a remarkable tool for analyzing function of one or several variables that appear in
mathematics or in signal and image processing. With hindsight the wavelet transform can be viewed as
diverse as mathematics, physics and electrical engineering .The basic idea is to use a family of building
blocks to represent the object at hand in fiiteent and insightful way, the building blocks come iffdient

sizes, and are suitable for describing features with a resolution commensurate with their sizes. Recently
some persons have studied wavelet problems of stochastic process or stochastic system (see[1]-[7]).In this
paper,we study random processes using wavelet analysis methods.

1. THE FIRST EXPRESS THEORY

Definition 1[8:  Lety e L' n L2 and §/(0) = O, then yap(t) = [al 2 (D),
beRacR- {0} (1)

Definition 2:  Let random proces¥; € H?, Where H? = {X;|E|X|> < +o} (see[9]) then wavelet alterna-
tion of X; i g10I11]

Wa(a.b) = () =[xt @

Theorem 1: Lety e L' nL? and

cu- | el @3

|l
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then, when XY €H?2, we have

[ [ wia b BI b = % )

If X is continuous in mean square in point t,

then
d
m=qﬁﬂfwamwm§%
R2 a
Proof:
We(a,b) = (X, Ya) = —= (R, as) = %1f>‘< " ()
k(@ b) = ( t,Wa,b)—Z( t, Yab) = |a Z o t(w) Y(aw)dw
th

en
ff a,b)\/\/y(a,b)—db_ 27rfff [fW(_)elbmdb]‘”(aw)xt(a))Yt(a))dt_da)
27Tf f f ¥ (aw) elwtxt(a))Yt(a))dtdw

'“”(“’)'2 f V(= f () dw)dt
=Cz//(xt,Yt)

Take Y; = €™, u; € H?, then
(X Yy) = thY_tdt = fxteiyu‘dt
R R

then

o
Wb -l [ emu
R a

ILZ\A/ﬁa,b)[IaI*%f Iyutzﬁ( )dt]—db C¢fxte—iwdt

When y—0 on above, we have

f fR Wa,b)flal”? f lﬁ(—)dt]—db C f Xt

[ [ wha byt w5 b - e

we have

than have

and hence

d
~ it [ Whabasty b
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2. THE SECOND EXPRESS THEORY

Definition 3:  Use condition of definition 1 and definition 2, call
1 -1
WXt = X+ rax(t) = > fx(tl)l/’(T)dtl ©)
R

As Dyadic wavelet alternation of X
We know easily, have
Wok X(w) = X(w)p(2%w)

Let ¢ satisfies

B = > i2w)X(2w) (6)
=1
where have
Z J(2%0)X(2Xw) = 126 7)
Kez

Condition (A): If exist contant A and A, and <A1 <A, < oo,

A< 1@+ 2nm)P < Ade
Kez

Let Yy is a random sequence; ¥ stationary and E(Y = 0, then we have
Theorem 2: Let ¢ satisfies condition (A) and (6), then for random sequeng&¥st Xe H?, satisfies
Yi=X*¢(t)
Proof: Because satisfies condition (A), then

F) = () ifw +2im|")™ € LX([0, 21])

jez

hence F(w) € L%([0, 2x))

Let Fw) = Y ae ™, thenay € L2
Kez
Let ¢* satisfiesy®(w) = F(w)@(w)

theng*(w) € L?, hence haved*(t) € L?, and

F(9 =) ag(x-K

Kez

Let FY{w) = Y ae '
Kez

thene(x) = 3 af*(x - k)
Kez
because & £ < 3, ¢*(w+ 2kr)* = F(w) < £ < o0
Kez

then {¢" (X — t)};, IS Riesz base, and

[T metx-max= - [ F@lto)e ™ do

R

1 (>

— Z e—l(m—n)wdw =6nem
0
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Take
X = > VP (t- )7 () = ¢ (%)
jez
then
Xed) = % [ #T=Rett- 0= ¥
We have
EYd = ) DY [ 5= Relt - Xx [ 5 K= iels- vy
jez Kez R R
= R(j.K) (=99 (k= y)g(t - ¥p(s - y)xdly
DRI [ [ SRRt e
- 2 2RGK [ [ ett=ts=ypsiucnay
= > > R, WSO
i K
= > R()eOe(9)
i
where

olt) = fR ot - ¥)dlx

3. QUEER PROPERTY OF WAVELET ALTERNATION

Consider continous random procesgef),t € T c R}:
EX(t)? < o0
EIX(H) - X(9P -0 (t— 9
Definition 4:  Let X(t) is real random process, and it is continuous in mean square, if
EIX(tr) - X(t2)l = O(t1 - t2*), (0 < a < 1)

then we callX(t) € C3(R).
Let functiony(x) satisfies(3), and

()] = O((L + X)),

' (¥ = O((1+ X))

Letyji(x) = 28y (2Ix - K)
W X(t) = 2% f X(t)w (20t — Dty
R

then we have
Theorem 3: (1)If X(t) e C*(R) then

W X(t)] = O(2~ )

(2) If y(X) is stan dard orthogonal function, and [Wai X(t)] = O(2-(z*3J), then X(t)e CA(R),
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Proof: (1) If X(t)e C#(R), then

War X(0)] = \ fR X(t)2} 32t — Dty

21 f X(t2) = X(2 w2t — Hdty
R

- (2 fR [t — 273t y12) (t, - 277t)]dlta)

= O(2t~ 2+ f [t1% (1) dita)
R
= 02 2+iy
(2) According to condition, we have

IX(ta) = X(t) = Y O |yjk(ta) - k(b))

jez kez

Take J satisfiegt; — to| = O(277), then

> 0@ S o) - i) = 3 0@ [ (@it ~b) - (@it ~bab)

j<J kez j<J

= D20 -t [ [u(@is - bjdb)
R

j<J
= >0 it -t [ (o))
j<d R
= > 0|ty - 1|
j<J
= 0(), 0" |t - t|
j<J
= O(Ity — t%)

because

> 0@ S o) - i) = 3,0 [ o2ty ~b) - w2t - 1) by

j>J kez j>J
= > 0@) = 02C2) = O(lty - toI7)
>J

hence, we haviX(t;) — X(t2)| = O(lty - t2?).
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