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Let on the probability space (£2,3,P(:)) is given the sequence {ﬁk (w), &, (a))}f:1 of the

independent identically distributed and independent between themselves positive random
variables &, (w) and ¢, (@).
We construct the following process

Y(t,w):z—t+tz_11:§i(a)), i gfi(a))ét<§§i(a))

This process was investigated in [1, 2, 4, 5, 6], etc. In [3] Some asymptotic results is
found for ergodic distribution of the semi-markovian random walk with two screen. We’ll study
the process of semi-markovian random walk with negative drift, nonnegative jumps, delays and
delaying screen in a (a>0). These processes can be directly applied to the queues, stock

control, insurance and financial theories.

Let on the probability space (€2,F,P(:)) are given the sequences{ k(a))}::l, {ﬂk (w)};O:l,
{C ‘ (a))}f:1 , where &, (@) ,n, (@), §,(w) .,k = 1,00, are independent identically distributed and
independent between themselves random variables. We suppose that &, (@) >0, 7, (@) >0,
C(@)20,0<ES (w) <o, 0<En(w)<owo, 0<EJ (w) <o and EJ, (@) > ES, (w),

k=100.
Let’s construct the process
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The process decreases beginning from the moment zero from some state z(Z > 0) under
the angle o = 45" (may be 0 < & < 90°) with the size equal to &, (@) (&, (@) > 0). The random
variable &, (a)) is the duration of the drift of the process. When the drift ceases the process stops
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in the state Z — & (@) for the duration of the random time 77, (@) . The random time 7, (®) we
shall call the lateness. The successive alternations “negative drift and the lateness” to the first
jump of the size ¢, (®)(¢{, (@) = 0) may be realized a random number. This random variable we
denote by v, = v,(®) . Thus we defined the random variables & (@) , 77,(®) , ¢, (@) and v, (@) .
We can define the random variables &, (w),n,(®), ¢,(®),v, (0)), ... similarly.  Such

constructed process we shall call the process of semi-markovian random walk with negative
drift, nonnegative jumps and the latenesses.
I (1 >1)is the number of the period (a part of the process between two successive jumps

is called period); K, (t) is the number of the negative drifts to the moment t in the | -th period.
If to put v,(w)=17n,(w)=0,i>1and Kk, (t)=1, I>1, the process Y(t,a)) can be
obtained from the process X, ('[, a))
Let’s delay process X 0(’[, a)) with screen in a(a>0)::

X, (t,0)= Xo(t,a))—(ilig(o, X,(s,0)-a).

The process we shall call the process of semi-markovian random walk with negative drift,
nonnegative jumps, delays and delaying screen in a(a>0).

One of the realizations of the process X, (t,®) will be in the following form:

X (t,0,)
a
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Fig 1
We denote

R,(t,x)=P{X,(t.w)<x}, t>0, xeR,

R, (t.x|2)=P{X,(t.@) < x| X,(0,0)=2}, xeR,

R, (0.x|2)= Te“Ra(t,x|z)dt, 0 >0, Iga(é?,mz): jei’“dxﬁa(e,xh),

t=0 X=—00
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p(0)=Ee™), >0, k=100, p=P{¢ (@)>0}k=1,

It is obvious that
Pli(@)=ki=(1-p)" p,k=1,0, i=1l,00

Let

P{§1<w><t}={1—e‘“le (“.‘)i}e(txwo,m- ~ e,

=) I!

(1)
P{¢ (@) <t}=[1- pe?]et), 1> 0.
where

® 0, t<O,
& =
I, t>0.

ﬁa (9,,8 ‘ Z) is the Fourier transformation with respect to phase of the coditional

distribution of process X, (t,®) .Our aim to find ﬁa (9, p ‘ Z).
Theorem. If {fk (a)),fyk (a)), <\ (a))},k =1,00, is the sequence of independent identically

distributed and independent between themselves random variables &, (), 7, (@), ¢, (@),

where &, (@)>0, n,(0)>0,,(0)=20, k= 1,00 .Then ﬁa (ﬁ,ﬂ‘ Z) satisfies the following
integral equation.
R.(0, By =e7" [ P{& (w)>2—x jdx-

_ 1—(2(9) e_ez .[e(iﬂJrB)xd xp{él(a)) <7-—X }_

X=—00

~(1-p)p@)e"* ["'R, (0, B|Y)d, Pl (@) <2 y}+

y=—o0

+ pP(O)R, (6, ﬂ|a)]oe-9tp{gl(a;) >a-z+t jdP{& () <t }+

+pp(0) [ [R,(0.5]9)d,P{S (@) < y-2+t}dP{£ (@) <t}

0 y=z-t

In the case (1) this integral equation has following solution:

ipu" po(0) y
AB) [u+0+K,@. 0" - 1™ p(0)]

y {('ﬁ +u+0)" —pu" n L1 [1- ()] }e[iﬂKl(G,p)]EHKl(H,p)z +

R.(0.8|2) =

ig+0 0

227



The Second International Conference “Problems of Cybernetics and Informatics”™
September 10-12, 2008, Baku, Azerbaijan. Section #4 ““Applied Stochastic Analysis”™

www.pci2008.science.az/4/15.pdf

where

L iB-4 {(iﬂww)m N y"‘[l—qo(en}ewz
A(p) 18+0 0

AP =3C (B =2GB) | (a+0)" "+ (u+0)" (i) -

A O T = (O + ™ (1= p)p(O)|if - A+ O i p(0)}.

9]
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