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Â ðàáîòå ðàññìàòðèâàåòñÿ êîððåêòíî ïîñòàâëåííàÿ ãðàíè÷íàÿ çàäà÷à äëÿ ëèíåé-
íîãî óðàâíåíèÿ â ÷àñòíûõ ïðîèçâîäíûõ ÷åòâåðòîãî ïîðÿäêà ñ ïîñòîÿííûìè êîýôôè-
öèåíòàìè, â ñëó÷àå íàëè÷èÿ ó íåãî îäíîé êðàòíîé õàðàêòåðèñòèêè è óêàçàí ìåòîä
ïîñòðîåíèÿ åäèíñòâåííîãî êëàññè÷åñêîãî ðåøåíèÿ ïðè âûïîëíåíèè óñëîâèé ñîãëàñî-
âàíèÿ íà÷àëüíûõ è ãðàíè÷íûõ óñëîâèé.

Â ïîëóïîëîñå Q = [0,∞) × Ω ⊂ R2 îòíîñèòåëüíî ôóíêöèè u : Q = [0,∞) × Ω 3
3 (t, x)→ u(t, x), ãäå Ω � çàìûêàíèå îáëàñòè Ω = (0, l), ðàññìîòðèì ãèïåðáîëè÷åñêîå
óðàâíåíèå ÷åòâåðòîãî ïîðÿäêà ñ ðàçäåëÿþùåìñÿ îïåðàòîðîì âèäà
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u(t, x) = 0, t > 0, x ∈ Ω, (1)

ñ íà÷àëüíûìè óñëîâèÿìè
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= ϕj(x), j = 0, 1, 2, 3, x ∈ Ω. (2)

Áóäåì ðàññìàòðèâàòü ñëó÷àé, êîãäà êîýôôèöèåíòû a, b1 è b2 ïîñòîÿííû, a > 0,
b1, b2 > 0. Ïðè òàêèõ ïðåäïîëîæåíèÿõ óðàâíåíèå (1) èìååò îäíó õàðàêòåðèñòèêó x+
+at êðàòíîñòè ÷åòûðå. Â ýòîì ñëó÷àå ãðàíè÷íûå óñëîâèÿ äëÿ (1) çàäàþòñÿ íå íà âñåé
ãðàíèöå.

Äîáàâèì ê óðàâíåíèþ (1) ãðàíè÷íûå óñëîâèÿ âèäà
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, s = 0, 1, (3)
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= νs(t), t > 0, s = 0, 1. (4)

Îáðàòèì âíèìàíèå, ÷òî óñëîâèå (4) çàäàåòñÿ íå íà âñåé ãðàíèöå x = 0, à òîëüêî
íà ÷àñòè. Âûáîð òàêèõ ãðàíè÷íûõ óñëîâèé ãàðàíòèðóåò êîððåêòíîñòü çàäà÷è (1)�(4)
â êëàññå ÷åòûðåæäû íåïðåðûâíî äèôôåðåíöèðóåìûõ ôóíêöèé [1].

Ðåøåíèå çàäà÷è (1) èùåì â âèäå

u(t, x) = e−b1tg1(x+ at) + te−b2tg2(x+ at) + t2e−b3tg3(x+ at) + t3e−b4tg4(x+ at), (5)

ãäå g1, g2, g3 è g4 � ëþáûå ôóíêöèè èç C4(R) àðãóìåíòà x + at, ôóíêöèè gi :
[0,∞) → gi(y) ∈ R, i = 1, 2, 3, 4. Òðåáóåòñÿ îïðåäåëèòü îáùèé âèä ôóíêöèé gi (i =
= 1, 2, 3, 4) â ïðåäñòàâëåíèè (5) ïðè óñëîâèè, ÷òî áóäóò âûïîëíÿòüñÿ íà÷àëüíûå (2) è
ãðàíè÷íûå óñëîâèÿ (3), (4).
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Ïðåäâàðèòåëüíî èç óñëîâèé (2) îïðåäåëÿåòñÿ âèä ýòèõ ôóíêöèé íà îòðåçêå [0, l].
Çàòåì, èñïîëüçóÿ óñëîâèÿ (3) è (4), ïîëó÷àåì ñèñòåìó äèôôåðåíöèàëüíûõ óðàâíå-
íèé äëÿ îïðåäåëåíèÿ ôóíêöèè gi (i = 1, 2, 3, 4) íà îñòàâøåéñÿ îáëàñòè îïðåäåëåíèÿ.
Â òî÷êå x = l òðåáóåòñÿ âûïîëíåíèå óñëîâèé íåïðåðûâíîñòè ñàìèõ ôóíêöèé è èõ
ïðîèçâîäíûõ äî ÷åòâåðòîãî ïîðÿäêà âêëþ÷èòåëüíî. Â ðåçóëüòàòå âûâîäÿòñÿ óñëîâèÿ
ñîãëàñîâàíèÿ íà÷àëüíûõ è ãðàíè÷íûõ óñëîâèé [2].
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