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4�1 Ðåøèòå çàäà÷è Øòóðìà-Ëèóâèëëÿ

à) y′′ − λy = 0, y′(0) = y′(l) = 0;
á) y′′ − λy = 0, y(0) = y′(l) = 0.

4�2 Ðåøèòå ñìåøàííóþ íà÷àëüíî-êðàåâóþ çàäà÷ó
ut + u = uxx, 0 < x < l, t > 0,

u(0, t) = u(l, t) = 0,

u(x, 0) = 1.

4�3 Ðåøèòå ñìåøàííóþ íà÷àëüíî-êðàåâóþ çàäà÷ó
utt = uxx, 0 < x < l, t > 0,

u(0, t) = 0, u(l, t) = t,

u(x, 0) = ut(x, 0) = 0.

4�4 Ðåøèòå çàäà÷ó Äèðèõëå â êðóãå{
∆u = 0,

u|r=1 = cos2 ϕ

4�5 Ïîñòðîéòå ôóíêöèþ Ãðèíà îïåðàòîðà L = − d2

dx2
+ 1 ñ ãðàíè÷íûìè

óëîâèÿìè u′(0) = u′(l) = 0.

4�6 Ïóñòü u(x, t) � ðåøåíèå â [0, 1]× [0,+∞] ñìåøàííîé çàäà÷è

utt = uxx, u(0, t) = u(1, t) = 0, u(x, 0) = 0, ut(x, 0) = x2(1− x).

Íàéäèòå limt→+∞
∫ 1

0
[u2t (x, t) + u2x(x, t)]dx.

4�7 Ïóñòü u(x, t) � ðåøåíèå â [0, π]× [0,+∞] ñìåøàííîé çàäà÷è

utt = uxx, u(0, t) = u(π, t) = 0, u(x, 0) = sin100 x, ut(x, 0) = 0.

Âåðíî ëè, ÷òî |ut(x, π2 )| > 100 íà ìíîæåñòâå, ìåðà êîòîðîãî áîëüøå 1?


