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Äàíà çàäà÷à Äèðèõëå ïî âðåìåíè êîëåáàíèé ëèíåéíîãî ôðàãìåíòà êîëëîèäíîãî
âåùåñòâà íà åäèíè÷íîì âðåìåííîì îòðåçêå:

∂2u(x, t)

∂t2
=

∂2u(x, t)

∂x2
, x ∈ (0; pi), t ∈ (0; 1),

u(0, t) = 0, t ∈ [0; 1], u(1, t) = 0, t ∈ [0; 1];
u(x, 0) = f(x), x ∈ [0;π], u(x, T ) = g(x), x ∈ [0;π],
f(0) = f(π) = f ′′(0) = f ′′(π) = g(0) = g′′(0) = g′′(π) = g(π) = 0,

(1)

ãäå ôóíêöèè f(x) ∈ H10[0; 1], g(x) ∈ H10[0; 1], T > 0 � âðåìåííîé ïðîìåæóòîê
èçìåðåíèé, u(x, t) � îòêëîíåíèå ñòåðæíÿ ëèíåéíîãî ôðàãìåíòà îò ðàâíîâåñíîãî
ïîëîæåíèÿ. Ðåøåíèåì çàäà÷è (1) áóäåì ñ÷èòàòü êëàññè÷åñêîå ðåøåíèå, ÿâëÿþ-
ùååñÿ ïðè ýòîì åäèíñòâåííûì è óñòîé÷èâûì ïî íà÷àëüíûì äàííûì.

Ñëîæíîñòü çàäà÷è (1) ñîñòîèò â òîì, ÷òî å¼ ðåøåíèå ïðè îïðåäåë¼ííûõ äëè-
íàõ âðåìåííîãî ïðîìåæóòêà íå ÿâëÿåòñÿ åäèíñòâåííûì [1] èëè ìîæåò âîâñå íå
ñóùåñòâîâàòü (ìû âûáèðàåì ñëó÷àé, ñîîòâåòñòâóþùèé âåëè÷èíå α = 1/π â îáî-
çíà÷åíèÿõ [1]).

Ðåøåíèå çàäà÷è (1) ñóùåñòâóåò è ÿâëÿåòñÿ åäèíñòâåííûì ïðè äàííûõ óñëîâè-
ÿõ. Ïðè ýòîì îíà íåýêâèâàëåíòíà çàäà÷å Êîøè ïî âðåìåíè, òàê êàê äëÿ ñóùåñòâî-
âàíèÿ êëàññè÷åñêîãî ðåøåíèÿ äîñòàòî÷íî, ÷òîáû f(x) ∈ H4[0; 1], h(x) ∈ H3[0; 1].
Ðåçóëüòàòû æå, ïðèâåä¼ííûå â èñõîäíîé ïîñòàíîâêå (îíà öèòèðóåòñÿ â [1], ÿâëÿ-
þòñÿ ñîìíèòåëüíûìè.
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