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ABSTRACT. Methods of modeling of stationary Gaussian or non-Gaussian sequences of some classes are con-
sidered. This problem is reduced to the modeling of independent stationary Gaussian Markov sequences. Simple
algorithms of modeling of these sequences are presented. © 2007 Bull. Georg. Natl. Acad. Sci.
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Let ),(t  be a stationary (in a wide sense) real-valued random process with mean 0 and covariation function
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where ,1 t  and ,2 t  are stationary (in a wide sense) real-valued mutually uncorrelated random processes,
whose autocorrelation function according to (1) and (2) will be
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In the case when ,t  is a stationary (in a wide sense) Gaussian real-valued process, then ,1 t  and

,2 t  are mutually independent stationary Gaussian real-valued Markov processes with mean 0, variance 1 and
one-step correlation according to (3) [1]

.2,1,0,)1( 1 kreB
kk

If ,t  is a stationary Gaussian sequence, then an algorithm of simulation of the sequences ,1 t  and

,2 t  will be [2]
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where ,...2,1,, )2()1( iii  are independent sequences of independent Gaussian random variables with mean 0 and

variance 1. In (4) we use the notation )1(
1 ),( ii , )2(

2 ),( ii .
When the covariation function has a general form
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then the random process ,t  has the form :
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where ,1 tk  and ,2 tk  are uncorrelated stationary sequences with autocorrelation function

,,...,2,1,0,11 mkestB st

kk
,...,,1,0,22 mkestB st

kk

,,0,, 2211 kistBstB
ikik

,0,21 stB
ik

 for each .,,, stki

When ,t  is a stationary Gaussian process, then },...,1,0,,,,{ )2()1( mktt kk  is a 2(m+1)-dimensional
vector process of mutually independent stationary Gaussian Markov processes with mean 0, variance 1 and one-step
correlation coefficient:
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When ,t  is a stationary Gaussian sequence, then simulation of each kth component of sequences

mktt kk ,...,1,0,,,, )2()1(  can be realized by (4).

Simulation of a random process ,t  of class N could be defined by the formula [2,3]

,,, 1 tFt t (7)

where .1
tF  is an inverse function of txF ,  with respect to x. txF ,  is a one-dimensional distribution function of

the process ,t  while

ttFt ,,, 1 (8)

is a Gaussian process with mean 0 and variance 1.

When one-dimensional distribution is log-normal, then [2-4]
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In this case (7) and (8) have the forms
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If txF ,  is Johnson’s BS  distribution, then
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In this case (7) and (8) have the forms:
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Simulation of a stationary Gaussian sequence ,t  in (7), (10) and (13) will be produced by the above-
mentioned method.

The method may be successfully applied in stochastic hydrology, for mathematical modeling of average annual
discharge of river flow in the form of a stationary sequence.
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stacionaruli mimdevrobis modelirebis erTi meTodis
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ganxilulia stacionaruli gausis an zogierTi klasis aragausis mimdevrobebis modelirebis

meTodebi. amocana daiyvaneba damoukidebel stacionarul gausis markovis mimdevrobebis modeli-

rebaze. statiaSi warmodgenilia am mimdevrobebis modelirebis martivi algoriTmebi.
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