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1. Äîêàçàòü ôîðìóëó

J−1/2(x) =

√
2

πx
cosx, x > 0.

2. Íàéòè ñîáñòâåííûå çíà÷åíèÿ è ñîáñòâåííûå ôóíêöèè òðåòüåé êðàåâîé

çàäà÷è äëÿ óðàâíåíèÿ Ïóàññîíà

−∆u = λu â BR(0),
∂u

∂ν
+ σu = 0 íà ∂BR(0),

ãäå BR(0) � êðóã ðàäèóñà R ñ öåíòðîì â 0, à σ = const > 0. Èñïîëüçîâàòü
ìåòîä ðàçäåëåíèÿ ïåðåìåííûõ.

3. Çàäà÷à Êîøè äëÿ îäíîðîäíîãî óðàâíåíèÿ òåïëîïðîâîäíîñòè èìååò âèä

∂u

∂t
− a2∆u = 0 â Rn × R+, u(x, 0) = u0(x) â Rn.

Ñ èñïîëüçîâàíèåì èíòåãðàëüíîãî ïðåäñòàâëåíèÿ íàéòè åå ðåøåíèå ïðè

u0(x) = α äëÿ x1 < 0, u0(x) = β äëÿ x1 > 0. Çàïèñàòü åãî ñ ïîìîùüþ

òàê íàçûâàåìîé ôóíêöèè îøèáîê

erf(q) =
2√
π

∫ q

0

e−p2 dp.

Çíà÷åíèÿ èç êàêîãî äèàïàçîíà ïðèíèìàåò ðåøåíèå? Íà êàêèõ ïðîñòðàí-

ñòâåííî�âðåìåííûõ ïîâåðõíîñòÿõ îíî ïðèíèìàåò ïîñòîÿííûå çíà÷åíèÿ?

4. Íàéòè ðåøåíèå çàäà÷è Êîøè äëÿ îäíîðîäíîãî óðàâíåíèÿ òåïëîïðîâîä-

íîñòè ïðè u0(x) = e−b|x|2, b > 0.

5. Çàäà÷à Êîøè äëÿ íåîäíîðîäíîãî òðåõìåðíîãî óðàâíåíèÿ òåïëîïðîâîä-

íîñòè èìååò âèä

∂u

∂t
− a2∆u = f(x, t) â R3 × R+, u(x, 0) = u0(x) â R3.

Óïðîñòèòü èíòåãðàëüíîå ïðåäñòàâëåíèå åå ðåøåíèÿ ïðè u0(x) = 0 è ïðà-
âîé ÷àñòè f , íå çàâèñÿùåé îò t, âû÷èñëèâ â íåì èíòåãðàë ïî t.
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