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Calculation method of the generation of the realizations of random sequences
Is introduced. Canonical expansion of vector random sequence is assumed as the
basis of technology. As distinct from existing methods introduced information
technology allows to take into consideration non-linear stochastic relations and
doesn’t impose any significant limitations on the qualities of random sequence
(scalarity, Markovian property, monotony, stationarity etc.). Calculation method can
be used for wide area of applied problems connected with modelling of different
stochastic parameters.

3anp0n0H06aH0 00YUCTIOBANIbHULL MemOoO eenepauii' peaﬂi3az4iﬁ BUNAOKOBUX
nocnioogHocmet. B ocnoy memoody noxkiadeHo KAHOHIYHUU PO3KIAO BEeKMOPHOL
8unaokoeoi nocniooenocmi. Ha 6iominy 8i0 icHyrouux memoois, 3anponHOHOBAHUL
00YUCTIOBATILHULL MEeMOO 00360.JI€ 8PAX0BYBAMU HENIHIUHI CTMOXACMUYHI 3653KU | He
HAKA0A€E  JMHCOOHUX  ICMOMHUX  0OMediceHb  HA  61acmusocmi  6UNaoKoeol
NOCNIO0BHOCMI  (CKANAPHICMb, MAPKOBICMb, MOHOMOHHICMb, CMAYIOHAPHICMb  §
m.o.). Obuucnio8anvHutl Memoo Modxce Oymu SUKOPUCMAHUL OJis1 WUPOKOI obacmi
NPUKTIAOHUX 3A0aY, NO8'SI3AHUX 3 MOOETIIOBAHHAM PIZHUX CIMOXACMUYHUX NAPAMempis.

Introduction. As it is known generators of the realizations of random sequences
are used widely in different spheres of science and technology in particular for:
modelling of difficult physical phenomena [1]; imitation of different regimes of
functioning of dispersed computer systems [2]; systems of energy and water supply
with the purpose of study of their characteristics and capabilities [3]; generations of
request flows and failure flows in the systems of mass service [4]; mathematical
modelling of radio technical systems [5] during the forming of the signals and
hindrances with required stochastic qualities etc.

Method of conditional distribution and Neumann’s method [6] are the most
general methods of modelling of random sequences with random density of
distribution. But these methods are practically not used for great number of points of
discretization in view of the complexity of the solution of the problem of estimation
of the density of multidimensional distribution of high dimensionality according to

statistical data. Specific limitations (stationarity, Markovian property, scalarity,
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linearity etc.) are as a rule imposed on the properties of random sequence during the
forming of the realizable in practice algorithms of the generation of realizations of
random sequences that considerably restricts the accuracy of the solution of the
problem of modelling of random sequence with the most general stochastic
characteristics. Therefore, the problem of obtaining of information technology of the
generation of the realizations of random sequence with non-linear relations for

random quantity of points of discretization is topical.

Problem Statement. Vector random sequence {X} =X, (i), i=LI, h=L,H in

the investigated range of points t, i=11 is completely determined by discretized

moment functions M| X (i)X{(i)], i,i=11; L,h=LH; v,u=LN which are

calculated by known formulae of mathematical statistics on the basis of the results of
preliminary experimental investigations. It is necessary to work out information
technology of the generation of realizations of a random sequence with specified
stochastic qualities.

Solution. The most universal model of a random sequence is a canonical
expansion [7-9]. But assumption about the presence of only linear stochastic relations
is essential deficiency of existing canonical representations [7,8] of vector sequences.
Therefore, informational technologies on the basis of known models have restricted
accuracy characteristics. For removal of stated deficiency let’s introduce into
consideration the array of random values.
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Correlated moments of the elements of the array completely describe the

probabilistic relations of a modelled vector random sequence in the investigated



range of points t.,i =11 that’s why the application of a vector linear canonical

expansion to the lines X, (i), i=11;h=1,H allows to obtain canonical expansion

with a complete taking into account of a priori information for each component:
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Random sequence X, (i),i=11;h=1H is represented with the help of H x N

arrays  {W?}, A=1,N; =L H uncorrelated centered random coefficients

W@ =11. Each of these coefficients contains information about the
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corresponding values X”(v)and coordinate functions B (v,i) describe

probabilistic relations of the order 1 +s between the components X, (v) and X, (i)
in the sections t, and t,.

Calculation method of the generation of the realizations of a vector random
sequence on the basis of the model (1) consists of the following stages:

- accumulation of the realizations of the investigated random sequence;

- calculation of the discretized moment functions M[X,”(i)X,f(j)]

i,j=11; I,h=1LH; v,u=L N on the basis of statistical information;

- forming of a canonical expansion (1) with the use of moment functions;

- estimation of the densities of distribution of the coefficients W®, v=110f a
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canonical expansion (1);

- generation of the values of the coefficients W, v =1,1 with a required law
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of distribution with further transformation of these values with the help of a canonical
expansion (1) into the realization of random sequence.

Conclusion. Obtained model and worked out on its basis calculation method of
the generation of the realizations of random sequences don’t impose any significant
limitations on the class of modelled random sequences (linearity, Markovian

property, stationarity, monotony, scalarity etc.). The only restriction is finiteness of

the moments M [Xf(v)] in the points of discretization that as a rule is fulfilled for

actual random sequences.
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APKHU KPUBOJIHIHHOI'O KOHTYPY 3 JIMCTOBOI
MPOCTOPOBOI PEIHITKA
bozza B.I'., k. m.u., ooyenm, bozoanoe C.I., cmapuiuii suxiaoau
Muxkonaiscokuii HAYIOHATLHUU a2papHULL YHIgepcumem

B pobomi nponownyemovcs npu 0onomoszi memooy GiOKpumoi munizayii
BUSOMOBIIEHHSL JIe2KUX MEMANesUxX apoK CilbCbKO2OCNOOAPCHKUX CHOPYO 3 JUCOBOT
npocmoposoi pewiimku. Taxke KoHCmMpYKmMueHe piulenHs npusooums 00 Ni0GUUEeHHS
HCOPCMKOCI KOHCIMPYKYIL Ma 00 3HUNCEHHSL MeMmanioEMHOCTII.

B pabome npeonosceno npu nomowu memooa OMKpLIMOU MUNUAYUU
U320MOBNeHUEe JIESKUX APOK CENbCKOXO3AUCMBEHHBIX COOPYHCEHUU U3 JIUCOBOU
NPOCMPAHCMBEHHOU 3A20MO6KU. Takoe KOHCMPYKMUHoe peuieHue npusooum K
NOBLIUUEHUIO HCECMKOCU KOHCMPYKYUU U CHUNCEHUIO MEMAILI0EMKOCHIU.





