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Let on the probability space ))(,,( ⋅ℑ PΩ  is given the sequence { }∞=1)(),( kkk ωζωξ of the 

independent identically distributed and independent between themselves positive random 
variables )(ωξ k  and )(ωζ k .  

  We construct the following process 
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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 . These processes can be directly  applied to the  queues, stock 
control, insurance  and financial theories. 
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Let on the probability space ))(,,( ⋅Ω PF  are given the sequences ( ){ }∞ 1k =kωξ , , 

, where 

( ){ }∞=1kk ωη

( ){ }∞=1kk ωζ )(ωξk , ),(ωηk )(ωζ k , ∞= ,1k , are independent identically distributed and 
independent between themselves random variables. We suppose that ,0)( >ωξk ,0)( >ωηk  

,0)( ≥ωζ k ,∞)( <0 < ωξ kE  ,)(0 ∞<< ωηkE ∞<< )(0 ωζ kE  and ),()( ωξωζ kE>kE   

∞= ,1k .  
Let’s construct the process 

 

 

[ ]

[ ]

[ ]

[ ]
⎪
⎪
⎪
⎪
⎪
⎪
⎪

⎩

⎪⎪
⎪
⎪
⎪
⎪
⎪

⎨

⎧

≥+<

<≤+

++−+

+

++<

<≤+++−

=

∑

∑∑∑

∑

∑∑∑

+++

=

+++

−+++

=

+++

=

−

=

+++

−+++

=

−+++

=

−+++

=

−

=

−

−

−−

−

−

−−

)(...

1

)(...

1)(...

1

)(...

1

1

1

)(...

1)(...

1

1)(...

1

1)(...

1

1

1

0

11

11

1111

11

11

1111

,1,)()(

)(

)()(,)()(

),(

)()(

)()(,)()(

),(

tk

i
ii

tk

tk

i
ii

tk

i
i

l

i
i

tk

tk

i
ii

tk

i
ii

tk

i
i

l

i
i

ll

ll

llll

ll

ll

llll

l

t

ifz

tiftz

tX

νν

νν

νννν

νν

νν

νννν

ωηωξ

ωξ

ωηωξωξωζ

ωξ

ωηωξ

ωηωξωηωζ

ω

 
 

The process decreases beginning from the moment zero from some state  under 
the angle (may be ) with the size equal to

)0( ≥zz
045=α 0900 ≤< α )(1 ωξ )0)(( 1 >ωξ . The random 

variable ( )ωξ1  is the duration of the drift of the process. When the drift ceases the process stops 
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in the state )(1 ωξ−z  for the duration of the random time )(1 ωη . The random time )(1 ωη  we 
shall call the lateness. The successive alternations “negative drift and the lateness” to the first 
jump of the size )0)()( 1 ≥(1 ωζωζ may be realized a random number. This random variable we 
denote by )(11 ωνν = . Thus we defined the random variables )(1 ωξ , )(1 ωη , )(1 ωζ and )(1 ων . 
We can define the random variables )(2 ωξ , )(2 ωη , )(2 ωζ , ( )ων 2 ; … similarly.  Such 
constructed process we shall call the process of semi-markovian random walk with negative 
drift, nonnegative jumps and the latenesses. 

l  ( l ) is the number of the period (a part of the process between two successive jumps 
is called period);  is the number of the negative drifts to the moment t  in the -th period. 

1≥
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If to put 1≥i,0)(,1 == i ωηων and 1)( =tkl , , the process 1≥l ( )ω,tY can be 

obtained from the process ( )ω,0 tX
(
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Let’s delay process   with screen in :: )( 0>aa
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The process we shall call the process of semi-markovian random walk with negative drift,   
nonnegative jumps, delays and delaying screen in . )( 0>aa

),One of the realizations of the process ( ωt
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 will be in the following form: 
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( ) ,,1,0,)( ∞=>= − kEe k θθϕ ωθη { } .,1,0)( ∞=>= kP k ωζρ  

It is obvious that  
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 ( zRa βθ ,
~ )~

 is the Fourier transformation with respect to phase of the coditional 

distribution of process ),( ωtX a .Our aim to find ( )zRa βθ ,
~~

. 

Theorem. If ( ) ( ) ( ){ } ∞= ,1,,, kkkk ωζωηωξ , is the sequence of independent identically 
distributed and independent between themselves  random variables ),(ωξ k ),(ωηk )(ωζ k , 

where ,0)( >ωξk 0)( >ωηk , ,0)( ≥ωζ k ∞= ,1k .Then ( )zRa βθ ,
~~

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