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Â ðàáîòå èññëåäóåòñÿ ñìåøàííàÿ çàäà÷à äëÿ ãèïåðáîëè÷åñêîãî óðàâíåíèÿ ñ íåëî-
êàëüíûì ãðàíè÷íûì óñëîâèåì, ñîäåðæàùèì èíòåãðàë îò èñêîìîãî ðåøåíèÿ.

Ðàññìîòðèì â îáëàñòè QT = {(x, t) : 0 < x < l, 0 < t < T} ãèïåðáîëè÷åñêîå óðàâíåíèå

Lu = utt − (aux)x + cu = f(x, t)

ñ íà÷àëüíûìè óñëîâèÿìè

u(x, 0) = ϕ(x), ut(x, 0) = ψ(x),

ãðàíè÷íûì óñëîâèåì
u(0, t) = 0

è ñëåäóþùèì íåëîêàëüíûì óñëîâèåì:

u(l, t) =

t∫
0

l∫
0

K(l, y, t, τ)u(y, τ)dydτ,

ãäå ôóíêöèè a(x, t), c(x, t), f(x, t) çàäàíû â îáëàñòè QT , a(x, t) > 0 ∀(x, t) ∈ QT �
óñëîâèå ãèïåðáîëè÷íîñòè óðàâíåíèÿ (1), K(x, y, t, τ) çàäàíà â QT ×QT , à ϕ(x) è ψ(x) �
íà îòðåçêå [0, l].

Óñëîâèå (4) ÿâëÿåòñÿ íåëîêàëüíûì. Îíî ïðåäñòàâëÿåò ñîáîé ñîîòíîøåíèå, ñâÿçûâà-
þùåå çíà÷åíèå èñêîìîãî ðåøåíèÿ â ãðàíè÷íûõ è âíóòðåííèõ òî÷êàõ îáëàñòè.

Â ñòàòüå [1] ðàññìàòðèâàåòñÿ çàäà÷à äëÿ ãèïåðáîëè÷åñêîãî óðàâíåíèÿ ñ íåëîêàëüíûì
óñëîâèåì, ñîäåðæàùèì èíòåãðàë ëèøü ïî ïðîñòðàíñòâåííîé ïåðåìåííîé. Èíòåãðàë ïî
ïåðåìåííîé âðåìåíè â íåëîêàëüíîì óñëîâèè ïîçâîëÿåò ïðèìåíèòü èíîé, ÷åì â îòìå÷åí-
íîé ðàáîòå, ìåòîä.

Òåîðåìà. Åñëè ôóíêöèè a(x, t), c(x, t), f(x, t), K(x, y, t, τ) óäîâëåòâîðÿþò óñëîâèÿì:
a(x, t) ∈ C1(QT ), c(x, t) ∈ C(QT ), f(x, t) ∈ L2(QT ), K(x, y, t, τ) ∈ C2([0, l]× [0, l]× [0, T ]×
[0, T ]), êðîìå òîãî, âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ ñîãëàñîâàíèÿ:

ϕ(l) = 0, ψ(l) =

l∫
0

K(l, y, 0, 0)ϕ(y)dy,

òî ñóùåñòâóåò åäèíñòâåííîå ðåøåíèå u(x, y) ∈ W 1
2 (QT ) çàäà÷è (1)�(4).

1



Êîíôåðåíöèÿ ¾Ëîìîíîñîâ 2011¿

Ëèòåðàòóðà

1. Êîæàíîâ À. È., Ïóëüêèíà Ë. Ñ. Î ðàçðåøèìîñòè êðàåâûõ çàäà÷ ñ íåëîêàëü-
íûì ãðàíè÷íûì óñëîâèåì èíòåãðàëüíîãî âèäà äëÿ ìíîãîìåðíûõ ãèïåðáîëè÷åñêèõ
óðàâíåíèé. Äèôôåðåíöèàëüíûå óðàâíåíèÿ, 2006, ò. 42, �9, ñ. 1166�1179.

2


