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Ïóñòü Ω ⊆ Rn - îãðàíè÷åííàÿ îáëàñòü ñ ãëàäêîé ãðàíèöåé S, Q = Ω × (0, T ), ST =
S × (0, T ), T > 0.

Ðàññìîòðèì êðàåâóþ çàäà÷ó äëÿ óðàâíåíèÿ ñìåøàííîãî òèïà â ïîñòàíîâêå À.Í. Òå-
ðåõîâà [1-3].
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Ëåììà 1. Ïóñòü êîýôôèöèåíò c(x) > 0 äîñòàòî÷íî áîëüøîé, k(x, T ) < 0 ïðè x ∈ Ω,

a− 1

2
kt ≥ δ > 0.

Òîãäà ñóùåñòâóþò íåîòðèöàòåëüíûå ôóíêöèè ξ(t), η(t) ∈ C∝[0, T ] òàêèå, ÷òî äëÿ âñåõ
ôóíêöèé u ∈ CL èìååò ìåñòî íåðàâåíñòâî

(Lu, ξut + ηu) ≥ C1 ‖ u ‖21, C1 = const > 0. (4)

Ëåììà 2. Ïóñòü êîýôôèöèåíò k(x, t) = k(t), k(0) < 0, k(T ) < 0 è

a− 1

2
|kt| ≥ δ > 0.

Òîãäà ñóùåñòâóþò íåîòðèöàòåëüíûå ôóíêöèè ξ(t), η(t) ∈ C∝[0, T ] òàêèå, ÷òî äëÿ âñåõ
ôóíêöèé u ∈ CL èìååò ìåñòî íåðàâåíñòâî

−(Lu, ξ∆̃ut + η∆̃u) ≥ C2

∫
Q

[
u2

tt +
n∑

i=1

u2
txi

+ (∆u)2

]
dQ− C3 ‖ u ‖21, C2, C3 > 0, (5)

ãäå ∆̃u = utt + ∆u.
Ïóñòü ôóíêöèè {ϕk(x, t)}∞k=1 îðòîíîðìèðîâàíû â L2(Q) è ÿâëÿþòñÿ ðåøåíèåì ñïåê-

òðàëüíîé çàäà÷è

∆̃v ≡ vtt + ∆v = −λv, (x, t) ∈ Q,
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v|ST
= 0, v|t=0 = 0, v|t=T = 0.

Ïîëîæèì
ψk(x, t) = ξ(t)ϕkt + η(t)ϕk, k = 1, 2, ... ,

ãäå ôóíêöèè ξ(t), η(t) - èç ëåììû 2. Îòìåòèì, ÷òî àïðèîðíàÿ îöåíêà (4) îñòàåòñÿ ñïðà-
âåäëèâîé ïðè íîâûõ ôóíêöèÿõ ξ(t), η(t).

Òåîðåìà 1. Ôóíêöèè {ψk(x, t)} ëèíåéíî íåçàâèñèìû, è ìíîæåñòâî èõ ëèíåéíûõ
êîìáèíàöèé ïëîòíî â L2(Q).

Ïðèáëèæåííîå ðåøåíèå êðàåâîé çàäà÷è (1)�(3) èùåòñÿ â âèäå

uN =
N∑

i=1

cNk ϕk.

Êîýôôèöèåíòû cNk îïðåäåëÿþòñÿ êàê ðåøåíèå ñèñòåìû àëãåáðàè÷åñêèõ óðàâíåíèé

(LuN , ψk) = (f, ψk), k = 1, N.

Òåîðåìà 2. Ïóñòü âûïîëíåíû óñëîâèÿ ëåìì 1,2. Òîãäà äëÿ ëþáîé ôóíêöèè f ∈
L2(Q) òàêîé, ÷òî ft ∈ L2(Q) ñóùåñòâóåò åäèíñòâåííîå ðåãóëÿðíîå ðåøåíèå êðàåâîé
çàäà÷è (1)�(3) èç ïðîñòðàíñòâà W 2

2 (Q).
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