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Àííîòàöèÿ. Ðàññìîòðåíà çàäà÷à î ñóùåñòâîâàíèè ñ âåðîÿòíîñòüþ åäèíèöà
ôóíêöèè Ãðèíà ñòîõàñòè÷åñêîé m-òî÷å÷íîé çàäà÷è Êîøè äëÿ ïàðàáîëè÷åñ-
êîãî óðàâíåíèÿ âûñøåãî ïîðÿäêà ñ âîçìóùåíèÿìè òèïà áåëîãî øóìà òîëüêî
ñ îòðèöàòåëüíûìè çíà÷åíèÿìè. Ïîëó÷åíû îöåíêè â ïðîñòðàíñòâàõ ôóíêöèé,
íîðìà êîòîðûõ ñîäåðæèò ìàòåìàòè÷åñêîå îæèäàíèå.

Êëþ÷åâûå ñëîâà: m-òî÷å÷íàÿ çàäà÷à Êîøè, ñóùåñòâîâàíèå ñ âåðîÿò-
íîñòüþ åäèíèöà, ôîðìóëà Èòî, ôóíêöèÿ Ãðèíà, óñëîâèå ïàðàáîëè÷íîñòè,
ìàòåìàòè÷åñêîå îæèäàíèå.

ÂÂÅÄÅÍÈÅ

Íåëîêàëüíûå ìíîãîòî÷å÷íûå ïàðàáîëè÷åñêèå ñèíãóëÿðíûå çàäà÷è äëÿ äåòåð-

ìèíèðîâàííûõ óðàâíåíèé èçó÷åíû â ðàáîòå [1]. Èññëåäîâàíèþ ñòðóêòóðû è

ñâîéñòâ ôóíäàìåíòàëüíîãî ðåøåíèÿ íåëîêàëüíîé m-òî÷å÷íîé çàäà÷è äëÿ ýâî-

ëþöèîííîãî óðàâíåíèÿ ñ ïñåâäîáåññåëåâûì îïåðàòîðîì, êîòîðîå ïîñòðîåíî

äëÿ íåãëàäêîãî ñèìâîëà â òî÷êå � � 0 , ïîñâÿùåíà ñòàòüÿ [2]. Â ðàáîòàõ [3, 4]

äàíû ðåøåíèÿ êðàåâûõ çàäà÷ äëÿ óðàâíåíèÿ âòîðîãî ïîðÿäêà ïàðàáîëè÷åñêîãî

òèïà ñ íåïðåðûâíûìè âîçìóùåíèÿìè òèïà áåëîãî øóìà. Â ðàáîòå [5] ðàññìîò-

ðåíà êîððåêòíàÿ ðàçðåøèìîñòü çàäà÷è Êîøè äëÿ ëèíåéíîãî ñòîõàñòè÷åñêîãî

äèôôåðåíöèàëüíî-ðàçíîñòíîãî óðàâíåíèÿ ñ ÷àñòíûìè ïðîèçâîäíûìè è ìàðêîâ-

ñêèìè ïàðàìåòðàìè. Ñóùåñòâîâàíèþ ñ âåðîÿòíîñòüþ åäèíèöà ìàòðèöàíòà çà-

äà÷è ñ èìïóëüñíûì âîçäåéñòâèåì äëÿ ëèíåéíîãî ñòîõàñòè÷åñêîãî ïàðàáîëè-

÷åñêîãî óðàâíåíèÿ âûñøåãî ïîðÿäêà ïîñâÿùåíà ñòàòüÿ [6].

ÏÎÑÒÀÍÎÂÊÀ ÇÀÄÀ×È

Íà âåðîÿòíîñòíîì áàçèñå ( , ,{ , }, )� F F t t Pt � 0 ðàññìîòðèì ìíîãîòî÷å÷íóþ

ïî t [2] ñòîõàñòè÷åñêóþ çàäà÷ó Êîøè (ÌÑÇÊ)
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Îïðåäåëåíèå 1. Ïîä «ìÿãêèì» ðåøåíèåì çàäà÷è (1)–(3) ïîíèìàåì ñëó÷àé-

íóþ ôóíêöèþ u t x( , , )� , ñîãëàñîâàííóþ ñ ïîòîêîì �-àëãåáð { }Ft è òàêóþ, ÷òî

ïðè êàæäîì t T�( , ]0 ñ âåðîÿòíîñòüþ åäèíèöà óäîâëåòâîðÿåò óðàâíåíèå
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ïðè óñëîâèè, ÷òî ñòîõàñòè÷åñêèé èíòåãðàë Âèíåðà–Èòî ñóùåñòâóåò, w w( ) ( , )� � �� .

ÑÓÙÅÑÒÂÎÂÀÍÈÅ ÐÅØÅÍÈß Ñ ÂÅÐÎßÒÍÎÑÒÜÞ ÅÄÈÍÈÖÀ

Èçëîæèì îñíîâíîé ðåçóëüòàò â âèäå òåîðåìû 1.

Òåîðåìà 1. Ïóñòü íà âåðîÿòíîñòíîì áàçèñå ( , ,{ , }, )� F F t t Pt � �0 0 çàäàíà

ÌÑÇÊ (1)–(3). Ïóñòü òàêæå âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ:
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Çàìå÷àíèå 1. Ñëîæíûé âåðîÿòíîñòíûé áàçèñ ( , ,{ , }, )� F F t t Pt � 0 ïîñòðîåí

îòíîñèòåëüíî ïîòîêà �-àëãåáð {F t tt , � �0 0} , êîòîðûé ó÷èòûâàåò óñëîâèå (2).

Óñëîâèå (3) ÿâëÿåòñÿ òàê íàçûâàåìîé m-òî÷å÷íîé çàäà÷åé Êîøè [3, 4, 9, 10] è îò-

ñëåæèâàåòñÿ âî ìíîãèõ ïðèêëàäíûõ çàäà÷àõ. Ïîñòðîåíèå �-àëãåáðû F ïðåäñòàâ-

ëÿåò îòäåëüíóþ çàäà÷ó òåîðèè ìåðû [7].

Äîêàçàòåëüñòâî. Ðåøåíèå çàäà÷è (1)–(3) áóäåì íàõîäèòü â âèäå îáðàòíîãî

ïðåîáðàçîâàíèÿ Ôóðüå [1] íåêîòîðîé ôóíêöèè 	 � �( , , )t :
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Ïîä çíàêîì èíòåãðàëà â ðåçóëüòàòå ïðèìåíåíèÿ îïåðàòîðà óðàâíåíèÿ (1) ïîëó-

÷èì ñòîõàñòè÷åñêóþ çàäà÷ó äëÿ îáûêíîâåííîãî ñòîõàñòè÷åñêîãî óðàâíåíèÿ ñ

íåïðåðûâíûìè âîçìóùåíèÿìè [7]
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Èç óñëîâèÿ (2) âûòåêàåò, ÷òî äëÿ ðåøåíèÿ (6) âûïîëíÿåòñÿ ñîîòíîøåíèå
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Ñëåäîâàòåëüíî, ïðåîáðàçîâàíèå Ôóðüå ôóíêöèè 	 � �( , , )t ñóùåñòâóåò. Ïîäñòà-

âèì ôóíêöèþ 	 � �( , , )t â ôîðìóëó äëÿ ïðåîáðàçîâàíèÿ Ôóðüå [3] è èñïîëüçóåì

òåîðåìó î ïðåîáðàçîâàíèè Ôóðüå ñâåðòêè [1]. Ïîëó÷èì ðåøåíèå çàäà÷è (1)–(3),

êîòîðîå îïðåäåëÿåòñÿ ïî ôîðìóëå (4). Òåîðåìà 1 äîêàçàíà.

ÎÖÅÍÊÈ ÔÓÍÊÖÈÈ ÃÐÈÍÀ

Îöåíèì ôóíêöèþ Ãðèíà äëÿ çàäà÷è (1)–(3).
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Ïîëó÷èëè óòâåðæäåíèå òåîðåìû 2.

ÎÖÅÍÊÈ ÄËß ÐÅØÅÍÈß ÇÀÄÀ×È (1)–(3)

Ðàññìîòðèì ðåøåíèå u t x( , , )� çàäà÷è (1)–(3), êîòîðîå îïðåäåëÿåòñÿ ïî ôîðìóëå (4)
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Òåîðåìà 3. Ïóñòü íà âåðîÿòíîñòíîì áàçèñå ( , ,{ , })� F F t tt � 0 çàäàíà m-òî-

÷å÷íàÿ çàäà÷à Êîøè (1)–(3). Òîãäà åå ðåøåíèå óäîâëåòâîðÿåò íåðàâåíñòâî
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� � �
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ïðè óñëîâèè, ÷òî � �( , )x ïðèíàäëåæèò ïðîñòðàíñòâó ( ( ), )C R n � ñ êîíå÷íîé
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Çàìå÷àíèå 3. Óñòàíîâëåíî ñóùåñòâîâàíèå ôóíêöèè Ãðèíà è ðåøåíèå ñòî-

õàñòè÷åñêîé íåïðåðûâíî âîçìóùåííîé m-òî÷å÷íîé çàäà÷è Êîøè. Ñ ïîìîùüþ

ñïåöèàëüíî ââåäåííîé íîðìû (10), ñîäåðæàùåé îïåðàöèþ ìàòåìàòè÷åñêîãî îæè-

äàíèÿ, óñòàíîâèòñÿ èõ ñâÿçü ñ ôóíêöèåé Ãðèíà è ðåøåíèåì äåòåðìèíèðîâàííîé

çàäà÷è.

ÇÀÊËÞ×ÅÍÈÅ

Èññëåäîâàíà m-òî÷å÷íàÿ çàäà÷à Êîøè äëÿ ïîëóâèíåðîâñêîãî (ñîäåðæàùåãî

òîëüêî îòðèöàòåëüíûå çíà÷åíèÿ âèíåðîâñêîãî ïðîöåññà) óðàâíåíèÿ ñ ÷àñòíûìè

ïðîèçâîäíûìè ïàðàáîëè÷åñêîãî òèïà. Ýòó çàäà÷ó ìîæíî ðåøàòü ñ ïîìîùüþ

èíòåãðàëà Äîðîãîâöåâà [11, 12], åñëè â ìîìåíòû âðåìåíè t � 0 , t �1 , ... , t tm�
íå èçâåñòíû íà÷àëüíûå çíà÷åíèÿ èñêîìîãî ðåøåíèÿ çàäà÷è (1)–(3).
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Ã.Ì. Ïåðóí, Â.Ê. ßñèíñüêèé
ÑÒÎÕÀÑÒÈ×ÍÀ m-ÒÎ×ÊÎÂÀ ÇÀÄÀ×À ÊÎØ² ÄËß ÏÀÐÀÁÎË²×ÍÎÃÎ Ð²ÂÍßÍÍß
Ç ÍÀÏ²ÂÂ²ÍÅÐÎÂÈÌÈ ÇÁÓÐÅÍÍßÌÈ

Àíîòàö³ÿ. Ðîçãëÿíóòî çàäà÷ó ïðî ³ñíóâàííÿ ç ³ìîâ³ðí³ñòþ îäèíèöÿ ôóíêö³¿
Ãð³íà ñòîõàñòè÷íî¿ m-òî÷êîâî¿ çàäà÷³ Êîø³ äëÿ ïàðàáîë³÷íîãî ð³âíÿííÿ âè-
ùîãî ïîðÿäêó ç³ çáóðåííÿìè òèïó á³ëîãî øóìó ò³ëüêè ç â³ä’ºìíèìè çíà÷åí-
íÿìè. Îòðèìàíî îö³íêè â ïðîñòîðàõ ôóíêö³é, íîðìà ÿêèõ ì³ñòèòü ìàòåìà-
òè÷íå ñïîä³âàííÿ.

Êëþ÷îâ³ ñëîâà: m-òî÷êîâà çàäà÷à Êîø³, ³ñíóâàííÿ ç ³ìîâ³ðí³ñòþ îäèíèöÿ,
ôîðìóëà ²òî, ôóíêö³ÿ Ãð³íà, óìîâà ïàðàáîë³÷íîñò³, ìàòåìàòè÷íå ñïîä³âàííÿ.

G.M. Perun, V.K. Yasinsky
STOCHASTIC m-POINT CAUCHY PROBLEM OF PARABOLIC TYPE
WITH SEMIDIFFUSION PERTURBATIONS

Abstract. The problem of the existence, with probability 1, of Green’s function
of a stochastic m-point Cauchy problem for a higher-order parabolic equation
with white noise perturbations taken only with negative values is considered.
Estimates are obtained in spaces of functions whose norm contains the
mathematical expectation.

Keywords: m-point Cauchy problem, existence with probability 1, Ito’s formula,
Green’s function, parabolicity condition, mathematical expectation.
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