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Abstract

In this paper, through wavelet methods, we obtain the engfrggnvolution of two-dimension exponential
random variables and analyze its some properties of waakérhation, and we obtain some new results.
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1. INTRODUCTION

The stochastic system is very important in many aspectsh W rapid development of computerized
scientific instruments comes a wide variety of interestirabfems for data analysis and signal processing.
In fields ranging from Extragalactic Astronomy to MolecuBprectroscopy to Medical Imaging to computer
vision, One must recover a signal, curve, image, spectrumeiosity from incomplete, indirect, and noisy
data .Wavelets have contributed to this already intensalgldped and rapidly advancing field.

Recently, some persons have studied wavelet problemsalfattic processes or stochastic system (see

[1]-{27D).

2. BASIC DEFINITION

Definition 1 Letx,i = 1,...... n, be independent exponential random variables with respecdtes
n

Ai,i=1...... n, and suppose that # 1;, (i#j), The random variablg, x; is said to be a hypoexponential
i=1

random variable£To compute its probability density fuoctiet us start with the case-8, now,

t t
X(t) = X1 + Xo(t) = f fx1(9) fXa(t — S)ds = f 1672 1,618 ,e (-9
(o) (o)

t

A A

= /ll/lze_/]ztf e‘“l‘b)ds = —1/128_/12t + —1/11e‘”1t (1)
o A1 — A2 -
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Definition 2 Let x(t) (t € R) is a function or stochastics processes,its wavelet toamsis

1 X—t
ws) = 3 [ xS at @
R s
Where g is continue wavelet.
Definition 3  Let(x) is
1,0<x<3
e(¥) =1 -1, <x<1 ()
0, other
we callp(x) is Haar wevelet.
Then, we have
t-b 1Lb<t<++b
— >N =" — 2a
A=) {—1,%+bstsa+b @
ti-b-c [ Lb+c<ti<f+b+c
“ a )_{—1,§+b+cst1£a+b+c ®)
3. ENERGY
We have

(s ) = fR x(0p(" S ydt = < f ﬁ+bx(t)dt—§ f P

S Jb Lib

2a

1 S+b+c 1 a+b+c
W(S, X+C) = 75[ x(t)dt — 75[ x(t)dt (6)
b a

+C $+b+c

Use (6), we have

1 AP A2
w(s, X) = —fb (———— e+ = e hdt

S A1 — Ao Ao — A1
1 a+b /l /l
_ = f (— et 4 22 e tdt =1y + 1, (1)
SJisp A1—4A2 A1
L.ip 1
I = } A A f2a+ e dt + EL fza e aldgt
SA1— A2 b Sl—-A1 Jp
2
I W OO S S BN L S SN e S RPN
S(A2 — A1) A2 S(A2 — A
1 /l a+b 1 /1 a+b
P —— Azf e 2tgt — ——Z/llf e atdt
Sy — A2 Lib Sl2— A1 ib
— EL[e*/lz(aii)) _ e*/lz(z—lai»b)] + EL[e*ﬂl(z—]'a+b) _ e*/llb]
S(11 - 12) S(A1 - 12)
Then
A2 1 2 A 1
WS X) = Iy +lp= oL [e ) _gb) L £ A2 reon(Geb) g
(%) 3/12(/12—/11)[ ] 5(/11—/12)[ ]
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n EL[Q*AZ(HW) _ e—/lz(z—zaer)]
S (A1 + A2)

w (s,X) is the energy of probability density of random sesigstem, use (7) we can obtain the energy of
probability density of delay. The relational function is

R(O) = f xOp( Dyt f x(te( 22" C)at,

Use (1)¢(4)¢(5), we can obtain its value.
We have

wW(sX+C)=J1+J

1 [5tbec 1 % +b+c 1 1
Ji= - f x(t)dt = = f (—l /lzef/lzt + Lz /llef/llt)dt
S Jbsc S Joc A1 = A2 A=

1 a+b+c /l /l
Jo=—— f ( E /lze_/lzt + —z/lle_/llt)dt
SJaprc  A1— A2 Ao — A1

1 2
1 /1 /l z+b+c 1 /1 /l zb+c
== 12_1‘ etldt + =2 f et
SAa—A2  Jpic SA2 = A1 Joie

1 A1 1 Ao
T s(A2- ) S(11— L)

then

[e /12(23+b+c) —/lz(b+c)] + = [e /11(23+b+c) —/ll(b+c)]

Jp=-Z e ldt — e lilat

SA1 = A2 Jaibec S(A2 — A1) 2+b+c

1 /11/12 fa+b+c /11/12 a+b+c

— }L[e—ﬂg(mbﬂ:) _,12(a+b+c)] " 1L[e—11(a+b+c) _ e—/ll(§‘+b+c)]
S(/l]_—/lz) 5(12_/1)

Where,w (s ,%+C) is the energy of probability density of delay.
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