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l. INTRODUCTION

Investigation of the ergodic distribution for semi-markovian
random walk take process a special place in the theory of
random processes. In 1975 V.Smit has proved the ergodic
theorem for semi-markovian processes [1]. The general
theorem about ergodic for processes with discrete intervention
is proved in [2]. In [3] the ergodic theorem for complex semi-
markovian processes with delaying screen is proved.

In [4] to find the Laplace transformation of the distribution
for case (1°,17) of a random variable z7(®) .

Il.  THE PROCESS CONSTRUCTION

Let the sequence {&,, 7, }. = , where &, 7, k=100, are

independent identically distributed random variables and
independent themselves, & >0 is given on the probability

space (Q, 3, P()) .

We construct the process [5]

m-1 m

X.O0=2m,, if Y& st<Y &,

where 7, =220, & =0.
We delay process X, (t) with screen in the zero (see [1]):
X, (1) =X, 0) = inf.(0, X, (s)
Then we delay this process with screen in a(a>0) :
X({t)=X,(t) - guq(o X, (s) —a).

This process is called the process of semimarkov random
walk with double delaying screens in the “a “end zero.
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We introduce a random variable z(w) , meaning the
duration of the time in which process X(t) is in a region
(0,a) .

Ill.  THE FINDING OF THE LAPLACE TRANSFORMATION OF
THE DISTRIBUTION OF A RANDOM VARIABLE 7(w)

The purpose in this paper to find the Laplace
transformation of the distribution of a random variable z(w) .

We denote
K(t)z) =P{r > X (0) =z].
It is obvious, that

K(tz) = Pii)gg X (s) > 0; sup X (s) < a|X(0) = z}

On total probability form we have:

K(t]2) = Pi!nsft X(s)>0; sup X (s) <&; &, >t[X(0) = z}+

O<s<t

+P i<r11:t X(s)>0; sup X(s) < a; ¢, <t\X(O) = z}:

O<s<t

= P{&, (@) > t}+ @

+ j j‘P{(:l(a)) eds; z+7, € dy}P{r >t—s\X(0) = y}

s=0 y=0

Then the equation (1) will be written in the following form:

K(t|z) =Pi, () > t}+

t a 2
+ [ [Plé@) edsld Pln, <y-ziK(t-sly) @
Let's denote:
K(6]2) = Ie""K(t|z)dt, 6> 0. ©)

p(0)=Ee ™, 6>0.

If to apply the Laplace transformation on both sides of the
equation (1) with respect to t :
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Te”‘lZ(t|z)dt = ];e’“P{gl (w) > t)dt +

IdP <y- ZI j {&,(w) e ds}K (t - sly) =

_1- (0(9) +(/,(0)J'K(9|y)d Pln, <y -1,

then we have the following equation for K(¢9|z) :

a
Ri6l) ===+ p(6) [Rielayplm <y-2) )
y=0

Let's solve this equation in the class for the Laplace
distributions. For example, let

mo=mn+n, —n,
2{2
(A+ )’

1-—H ope A
A+u A+u

e, t <0,

F{n, <t}= (5)

+Atle™, t>0.

Hence we have

Au ot

> t <0,
(A+n)

p, = (6)

2
Au +tle™, t>0.
A+pu| A+u

and

R(olz)=2229) o) L4

6 (A+u) e [erKlelyl dy+

y=0

+¢(0)

Vs oo
(ﬂ, +Z)z e’ y.[ze yK((9|y)dy—

Vs i I A
—w(e)—“;e JeK@ly)ay+

n=0

()

+ 40(9)

e je’”y yK 9|y)dy

We denote:

Tp{r >t|X (0) = zjdt = E(c|X (0) = 2)

K(6lz) = Teﬂp{r >1|X(0) = 2 dt,

L(fl2) =1- K (6]2) . (8)
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We can write, the equation (8) in the following form using (7):
L(6]z)= 0)—H_
(A+u)
Xu ¢
+p(0)———¢e ™ |e”L\g|y g”dy -
(ﬂ/+ll'l) yJ.O ( | k

e” I e ¥dy +

e _[e“’dy +
y=0

—¢()( )

+(0) —e” J.e’”L e\y)dy +(p(0) e Ie”ydy

2y
(/1

+ ¢(¢9)

e je YL Q\y)dy—(p(a) e J.e ~ ydy +

+o(0) 7 i je*’y yL(o]yhy. ©)
From (9) we can receive the differential equation:

L"(0]z) - (24— p)L"(6]z) + A(A - 24)L'(6]2) +

+ 22 pl-p(0)1L(0)2) = 0. (10)
The characteristic equation of (10) will be in the following

form

K*(0) - (24— w)k* (0) + A(A - 2p)k(0) + X' 1l - (O)] =0.  (11)

Then the common solution of (10) will be
3
L(6lz) =D d, ()" . (12)
i=1

From (9) we can find the initial conditions for differential
equation (10) :

Y S TR
e |e”dy +
(A+n)* VL,

e ie"’L(H‘y)dy,
y=0

L(0Ja) = p(0) - p(0)

Au
+¢)(6’)(/1+ ¥

L'(9)a) = 9(9) e j e”dy — (13)

A
(A+u)°

j e L(6ly)dy,

—<0()(l )

L"(0a) = —ul’ (H‘a).

From (13) we can receive the following system of the linear
algebraic equations for d, (6),d, () andd, (6) .
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T2+ 0)? = (K, (D) (e + K, (O))]€™" +
(u+k,)(u +k,)e I, (0) +

[+ 1) = (e + K (O (e + K, (O +

+ (k) (u+k,)e d, (0) +

2+ 0)? = (K (@) + K, (O] +
(u+ k (O)) (e + K, (0))e" ], (0) =

= p(0)(2Au + p* - 2’e7™),

2+ 1)k, (0) + s + K, (O)) (e + K, ()] -
— gk )+ ke I, (0) +

[+ 1)K, (0) + paua + K, (O) (e + K, ()] —
— gk )+ k,)e 1, (0) +

[+ 1)K, (0) + palaa + K, (O)) (e + K, (O] —
— k) + ke I, (0) =

=V up@)(1-e"),

(u+k,(9)) kl(a)e“‘(")a +(u+k,(9)k, ()" +
+ (u+k,(0)k, (6’)ekz(‘”a =0.

To find d, (6),i =13 we must find d. (0),i=13.
It is obvious, that
a

Lo)= [Leporpina) <o)-

z=0
a

= J.L(9|z)d[1f P{nin(a,nf) > zﬂ =

z=0
a

= |_(9|0)F>{71+ > a}— J.L(0|z)dzP{71+ > z}
z=0

L(6) - Lldla)a+ 2a)e ™ + 2 [ ze L)z
z=0

(14)

(15)

For applications we find the expectation and variance of the

distribution of the random variable z(®) . We know that

Ez(w) =L'(0)
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L'(0) =~

X{

A4 - 24)

From (15) we find that
Aua
A-2u

vnaia 2y 20, 2¢'(0)
0)e ™ — p'(0)e ™ + p'(0) +

PO =T PO O+
2-3u+h
2

! [(A— m+b)(—1* @A+ p+b)? + 44 ) +27° (24 — 1~ b) e -

22-3u+b

_MCAZHADRT 2o by 4k F

1
n
M4 —2u)
N Au(22 — p—b)a

1

PRA+ b, _{,13(,12 —3u’b .

[1]
[2]
(31
(4]

(5]

. XA+ pu+b)

8(4—2.)

2A-3u-b
[(A—p=b)(’ (A + u—b) 42 p) 225 (24— u—b)p = +
2-3u-b

5021 [2@A+pu-b)y—ax'f 2 "+

2

3,4 _3ub,
L 2Eu (/1+,u+b)a}e

A=2u (A-2p)(u—h)
A+ p=b) 2&3y4(/1+,u—b)ai|e% ~
A=2u (A—2p)(p +D)

b— A a’h g2
@ - |

We know that

A—-2u

Dz(w)=L"(0)-[L'(0)]°.

The following fact is proved at 1 <2u:

A<2u Ez(w)
a—>0 -¢'(0)>0
a—
R
A-2u
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