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In this paper the sequences of independent equiv distributed pair random variables is 

investigated and constructed  the step process of semi-markovian random walk with delaying 
screen in 0>a . For obtained processes the evident form of Laplace transformation by time, 
the Fourier-Stieltjes transformation by phase of conditional distribution and unconditional 
distribution and evident form of Fourier-Stieltjes transformation by ergodic distribution was 
found. 

It is well known that to investigation of ergodic distribution of step processes of semi-
markovian random walk with delaying screen and without screen is devoted the sufficient 
papers. The main ergodic theorem for semi-markovian processes was proved by Smit.  The 
general ergodic theorem was proved by Skorokhod. In the work by Ejov and Shurenkov is 
demonstated the easy proof of this theorem . In the Borovkov’s work the ergodic theorem for 
processes of semi-markovian random walk with delaying screen. In the work by Skorokhod and 
Nasirova the ergodic theorem for complex processes of semi-markovian random walk with 
delaying screen in zero was proved. 

In presented work in the case when delaying is in the classes of complex Laplace 
distribution the evident form of Laplace transformation by time, the Fourier-Stieltjes 
transformation by phase of conditional distribution and unconditional distribution and evident 
form of Fourier-Stieltjes transformation by ergodic distribution was found. 

The main goal this report is formulated the evident form of Laplace transformation by 
time, Fourier-Stieltjes transformation by phase of conditional distribution and unconditional 
distribution evident form of Fourier-Stieltjes transformation by ergodic distribution  ),( ωtX .  

Note that by Borovkov’s [1] the evident form of ergodic distribution with random 
variables with delaying screen in zero was found, when the delaying is by arbitrary distribution. 

But in presented report by other method for ),( ωtX -processes [2] the evident form of 
Laplace transformation by time, the Fourier-Stieltjes transformation by phase of conditional 
distribution of step processes of semi-markovian random walk with delaying screen in point  

)0( >aa  - )/,(
~~ zsRa β . Also, the evident form of Fourier-Stieltjes transformation by 

phase of unconditional distribution of step processes of semi-markovian random walk with 

delaying screen in point )0( >aa - ),(
~~ βsRa  and  the evident form of Fourier-Stieltjes 

transformation by phase of ergodic distribution of step processes of semi-markovian random 
walk with delaying screen in point  )0( >aa - )(~ βaR  are found. Note that in this case the 
delaying is by complex Laplace distribution of order )1,(n  and presented method is  applicable 
even in he case of  complex Laplace distribution of order ),( mn  (in last case we have the some 
technical difficults). 

It is obvious that  



 

 

The Third International Conference “Problems of Cybernetics and Informatics” 
September 6-8, 2010, Baku, Azerbaijan. Section #4 “Applied Stochastic Analysis” 

www.pci2010.science.az/4/31.pdf 
 

249

∫
∞

=

− =−=′
0

)),(/),(()/0,(
~~

t

ist dtzaXtXEezsR ωωβ , 

∫
∞

=

−−=′
0

),(),(
~~

t

ist dttEXeasR ωβ  

and therefore the Laplace transformation of higher moments of the process very important for  
calculus of mathematical expectation, dispersion of  the higher moments of the process in any 
times.  

     Therefore first we make a integral equation for expressing )/,(
~~ zsRa β , when the random 

delaying is via arbitrary distribution. We have 

Theorem 1.  The Laplace transformation by time, Fourier-Stieltjes transformation by 
phase of unconditional distribution of step processes of semi-markovian random walk with 

delaying screen in point )0( >aa - ),(
~~ βsRa  be satisfy the following integral equation  
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The equation (1) for  arbitrary distributed random variables )(),( ωηωξ kk , 0≥k , can be 
solved by method of reccurent approximtion. Bu such solve not applicable for application. This 
equation have solve in evident form in the classes of complex Laplace distribution.  

 Theorem 2.  Let  

,,1),()(...)()()( 21 ∞=−+++= +−−− kkknkkk ωηωηωηωηωη  

where )(ωη −
ki , ni ,1= , and )(ωη +

k  is the erlang distribution of first order with the  parameters 
λ  and μ  responsibility and 0)( <ωηkE . 
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 The Laplace transformation by time, Fourier-Stieltjes transformation by phase of 
unconditional distribution of step processes of semi-markovian random walk with delaying 

screen in point )0( >aa - ),(
~~ βsRa  has the  form: 

[ ]+++−
−−+

=
)())(()()(

))(1())(()(),(
~~

1

2
1

siissks
iesskisR nn

ain

a λϕμβμαβϕλ
ϕλβμβ

β
β

 



 

 

The Third International Conference “Problems of Cybernetics and Informatics” 
September 6-8, 2010, Baku, Azerbaijan. Section #4 “Applied Stochastic Analysis” 

www.pci2010.science.az/4/31.pdf 
 

250

[ ])())((
)](1)[(

siis
si
nn

n

λϕμβμαβ
ϕαβμ
++−
−−

+ . 

We find the evident form of by the phase of ergodic distribution of step processes of semi-
markovian random walk with delaying screen in point  )0( >aa  
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In particular, from getting distribution we found the first and second moments of ergodic 
distribution for investigated process as 
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