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+ 24 () + onw1 (t) + aoma(t) + sz’ (t) + cuw (8)2a(t) + asa3(t) = fi(D),

t t
//Kgg(t — 81,t — S9)xa(s1)xa(82) dsy dsy + /Kz(t — s1)x2(s1) dsy +
0 0

+ 25(t) + Brar (t) + Powa(t) + B () + Bazr (t)zo(t) + Bsa5(t) = fa(t), (1)

rie fi, fo — 0boOriennble BYHKIME C HOCUTEIEM Ha 3aMKHYTOMN MOJIOXKUTETLHO TOJIyOCH,
A, ﬁk’ € Rv

/ Ky (t — 8)x1(s) ds + 2 (t) + ay21 (1) + aoxa(t) + aszi(t) + auzy (t)xa(t) + asza(t) = fi(t),

/Kz(t—s)ﬂfz(s) ds+xt(t)+ Br01 (8) + Bawa(t) + Bswi (t) + Bazy (t) o (t) + B3 (1) = folt) (2)

Haxoxienre KOMIIOHEHT ACUMIITOTUYECKH OOPATHOIO OI€PATOpa BTOPOHl KpPaTHOCTHU
BLIIIOJIHAETCA PEKYPPEHTHO, U IIOCTPOCHUE KOMIIOHCHT CBOJUTCA K PEIICHUIO CUCTEM OlIpe-
JIEJIEHHOT'O KOJIMYECTBA COOTBETCTBYIONINX JIMHEHHBIX ypaBHeHuit. Takoil mojaxos 1mo3Bo-
JIgeT olnmucarTb JAUHAMUYECKYIO CUCTeMY Ha Pa3HbIX dTallaX €€ COCTOAHUdA, & JOCTOUHCTBO
3aKJII0YaeTCsA B TOM, YTO MOXKHO IIPUMEHATH JOCTATOYHO IIPOCTON aJIrOpuUTM JUJIs IIPAMOTO
[OCTPOEHUs aCUMIITOTUYECKU OOPATHOIO OIEPATOPA.
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In this report the new method of approximate calculation of moments of the equation
(1) is proposed:

Xt:X0+/ta(XS_)ds+jﬁ(Xs_)dW8. (1)
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Here we suppose, that Xy € R, W, is the Wiener process, ¢t € [0,7] and the integral on
Wy in the right side of the equation (1) is the integral in Ito sense. Also the functions «
and [ are satisfies to conditions of the existence of a strong solution of the equation (see,
e.g. 1, 2]).

The Monte Carlo method is now often used for the calculation of moments of SDE.
Usually, this method requires significant computing power every time, then we need to
calculate some parameters, e.g. moments, of the equation.

The proposed method is more economical, since the main power are needed only at the
preliminary stage of calculating functionals, the values of which are stored and subsequently
used for the moments calculation.

The method is based on the use of weak approximations of the SDE’s solution (see e.g.
[3]). The approximate formula for functionals on a solution of SDE (see [4]) is used for
calculation of moments of the solution.

1 1 1
. 18 X
By [0 X = () = 534 [ ] [y ) dn did, @)
- 0 0 -1

where
Y, = Xo+a (Xo + o (Xo + B(Xo, [v])sign(v) 1 (v),1 (u2), u2) @jol g, (u1) +
+ B (Xo + (Xo, u2) a2y 11 ([V]), [v]) sign(v) 1y (w), ul)ﬂj,l(t> up) +
+ a(XO + (XO + B(Xo, [v])sign(v) 1,1 (wm), ul) a1l 1y(u2) +
+ 8 (Xo + a(Xo, ur)aji Ly 1y ([v]), [v]) sign(v) L, (n2), 112) pi2(t, ug) +
+ ﬁ(XO + (XO + a(Xo, u2)ajo1 (uy, 1 (W), ul) ajil, y(|v]) +

+ o (Xo + o(Xo, ur)aji 1wy ,1(u2), u2) a2l g1 (v]), M)P(t’ V),

pjk(sa uk) - ajk]-[uk,l} (S)7 k = 17 27 p(S, V) - Sign(v)lﬂv\,l] (S>7 Al + A2 = 17

1 A, 1 Ay
a11—§(1 A—l), G12—§(1+ A—1)7

6121—2 A, ) Cl22—2 A, )

At the next step estimated values of moments are used for approximating of probability
density function of the solution at some fixed moment, which in turn makes it possible to
calculate the values used as initial values for the equation on the next time interval.

The report presents the results of a numerical experiment for SDE with linear and
nonlinear drift and dispersion parts for the case of value of T' = 1.
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Examples of calculation in the case of
a(r) =cosz, [(r)=cosz, Xo=1 At=0.1

are shown at pictures («blue» line-proposed method, «green» — Monte-Carlo).
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Figure. Mean (at the left) and variance (at the right) of (1).
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