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Ðàññìàòðèâàåòñÿ çàäà÷à ôèëüòðàöèè äèôôóçèîííîãî ïðîöåññà z(t) = (x(t), y(t)),
óäîâëåòâîðÿþùåãî ñèñòåìå óðàâíåíèé Èòî

x(t) = x0 +

∫ t

0

b1(s, z(s)) ds+

∫ t

0

σ1(s, z(s)) dW1(s) +

∫ t

0

σ2(s, z(s)) dW2(s), (1)

y(t) = y0 +

∫ t

0

b2(s, z(s)) ds+

∫ t

0

σ0(s, y(s))dW2(s), (2)

ãäå W1(t), W2(t), t ∈ [0, T ] � íåçàâèñèìûå âèíåðîâñêèå ïðîöåññû. Ïðîöåññ y(t) ñ÷èòàåòñÿ
äîñòóïíûì äëÿ íàáëþäåíèé, à x(t) � íåò.

Èçâåñòíî [3], ÷òî ðåøåíèå ñèñòåìû (1)-(2) èùåòñÿ â âèäå x(t) = φ̃(t,W1(t),W2(t)),

y(t) = ψ̃(t,W2(t)), ãäå

φ̃′u(s, u,W2(s)) = σ1(s, φ̃(s, u,W2(s)), ψ̃(s,W2(s))),

φ̃′v(s,W1(s), v) = σ2(s, φ̃(s,W1(s), v), ψ̃(s, v)), ψ̃′v(s, v) = σ0(s, ψ̃(s, v)),

îòêóäà ïîëó÷àåì, ÷òî
y(s) = ψ(s,W2(s) + C(s)). (3)

x(s) = φ(s, y(s),W1(s) + D̃(s, y(s))), (4)

ãäå φ(s, y, u), ψ(s, v) � äåòåðìèíèðîâàííûå ôóíêöèè, à C(s) è D̃(s, y(s)) � íåèçâåñòíûå
ôóíêöèè, óäîâëåòâîðÿþùèå íåêîòîðûì äèôôåðåíöèàëüíûì óðàâíåíèÿì.

Ïîêàçàíî [1], ÷òî èñõîäíóþ çàäà÷ó ìîæíî ðåäóöèðîâàòü ê ðåøåíèþ çàäà÷è ôèëü-

òðàöèè ïðîöåññîâ (x̃(s) = W1(s) + D̃(s, ψ(s, ỹ(s))), ỹ(s) = W2(s) + C(s), ÿâëÿþùèõñÿ
ðåøåíèÿìè ñòîõàñòè÷åñêèõ äèôôåðåíöèàëüíûõ óðàâíåíèé

x̃(t) = x̃0 +

∫ t

0

B1(s, x̃(s), ỹ(s))ds+W1(t) +

∫ t

0

σ̃2(s, x̃(s), ỹ(s))dW2(s),

ỹ = ỹ0 +

∫ t

0

B2(s, x̃(s), ỹ(s))ds+W2(t),

ãäå x̃0 = φ−1(0, y0, x0), ỹ0 = ψ−1(0, y0). B
1, B2 � êîýôôèöèåíòû âûðàæàþùèåñÿ ÷åðåç

êîýôôèöèåíòû çàäà÷è (1)-(2).
Äëÿ çàäà÷è ôèëüòðàöèè ïðîöåññîâ (x̃(s), ỹ(s)) ìîæíî ïîñòðîèòü óðàâíåíèå äëÿ íåíîð-

ìàëèçîâàííîé ôèëüòðàöèîííîé ïëîòíîñòè [2], [4], ïðè ýòîì íàáëþäàåìûé ïðîöåññ ỹ(s)
ñîâïàäàåò ñ îáíîâëÿþùèì. Ðåøåíèå çàäà÷è ôèëüòðàöèè äëÿ (x̃(s), ỹ(s)) ïîçâîëÿåò ðå-
øèòü àíàëîãè÷íóþ çàäà÷ó íå òîëüêî äëÿ èñõîäíûõ ïðîöåññîâ (x(s), y(s)), íî è äëÿ íåêî-
òîðîãî êëàññà äèôôóçèîííûõ ïðîöåññîâ, êîòîðûå ìîãóò áûòü ïðåäñòàâëåíû â âèäå ñî-
îòíîøåíèé (3) è (4).
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