
Ëèñòîê 3. Ìåòîä Ôóðüå

ÓÐ×Ï, 3-4 êóðñ, 27.02.2013

3�1 Ðåøèòå çàäà÷ó Øòóðìà-Ëèóâèëëÿ

y′′ − λy = 0, y′(0) = y′(l) = 0.

3�2 Ðåøèòå ñìåøàííóþ íà÷àëüíî-êðàåâóþ çàäà÷ó
utt = 9uxx, 0 < x < 4, t > 0,

ux(0, t) = u(4, t) = 0,

u(x, 0) = 0, ut(x, 0) = 16− x2.

3�3 Ðåøèòå ñìåøàííóþ íà÷àëüíî-êðàåâóþ çàäà÷ó
utt = 16uxx, 0 < x < 5, t > 0,

u(0, t) = 0, ux(5, t) = sin(ωt),

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

3�4 Ðåøèòå ìåòîäîì Ôóðüå ñëåäóþùóþ êðàåâóþ çàäà÷ó
ut = uxx − u, 0 < x < l, t > 0,

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

u(x, 0) = 1.

3�5 Íàéäèòå ãàðìîíè÷åñêóþ ôóíêöèþ âíóòðè êðóãà ðàäèóñà R ñ öåíòðîì â

íà÷àëå êîîðäèíàò, åñëè íà ãðàíèöå êðóãà çàäàíî êðàåâîå óñëîâèå

u|x2+y2=R2 = A+Bx.

3�6 Ïîñòðîéòå ôóíêöèþ Ãðèíà îïåðàòîðà L = − d2

dx2
ñ ãðàíè÷íûìè óëîâèÿìè

u(0) = u(l) = 0

3�7 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.

3�8 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?


