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1. Íàéòè ðåøåíèå óðàâíåíèÿ y′′ + 4y = δ ′(x− 1) èç D ′(R).

2. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ uxx − 4uxy + 4uyy + ux − 2uy = 0.

3. Ñêîëüêî ðåøåíèé èìååò çàäà÷à ∆u(x1, x2, x3) = 1, |x| < 1,

∂u

∂n

∣∣∣∣
|x|=1

= a+ x31 + x52 + x73

â çàâèñèìîñòè îò ïàðàìåòðà a?

4. Ðàññìàòðèâàåòñÿ çàäà÷à â ïîëóïîëîñå Π = (0, π)× (0,∞) :

utt = uxx, u
∣∣
x=0

= u
∣∣
x=π

= 0.

Ìîæåò ëè íåòðèâèàëüíîå ðåøåíèå ýòîé çàäà÷è áûòü ðàâíî íóëþ

à) â ïîëóïîëîñå (x, t) ∈ (α, β)× (0,∞);
á) íà ïîëóïðÿìîé x = B, t > 0?
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5. Ïóñòü u(x, t) � ðåøåíèå çàäà÷è Êîøè:

utt = uxx t > 0, x ∈ R, u|t=0 = φ(x) > 0, ut|t=0 = ψ(x) > 0,

è èçâåñòíî, ÷òî u(x, T ) = 0 ïðè |x| > 2015 ïðè íåêîòîðîì T > 0. Óêàçàòü T0 òàêîå, ÷òî åñëè T > T0, òî
u ≡ 0, èíà÷å, åñëè T < T0, òî âîçìîæíî íåòðèâèàëüíîå ðåøåíèå u ̸= 0.

6. Ïóñòü

ut = uxx + sin t, x ∈ (0, π), t > 0, u
∣∣
x=0

= u
∣∣
x=π

= 0.

Äîêàæèòå, ÷òî ñóùåñòâóåò u0(x, t) � ïåðèîäè÷åñêàÿ ïî t ôóíêöèÿ, òàêàÿ ÷òî ∥u(x, t)− u0(x, t)∥C −→ 0 ïðè
t→ ∞.

7. Ïóñòü u(t, x)� ðåøåíèå çàäà÷è Êîøè

ut = ∆u+ u, u
∣∣
t=0

= φ(x),

φ(x) � ôèíèòíàÿ ôóíêöèÿ. Ìîæåò ëè ñîîòâåòñòâóþùåå ðåøåíèå u(t, x) áûòü ïðè íåêîòîðîì t > 0 ôèíèòíîé
ôóíêöèåé?

8. Ðàññìîòðèì çàäà÷ó Êîøè

utt = −ut + uxx, u(0, x) = φ(x), ut(0, x) = 0,

φ(x) � ôèíèòíàÿ ôóíêöèÿ.

à) Äîêàæèòå, ÷òî

∞∫
−∞

[
(ux)

2 + (ut)
2
]
dx→ 0 ïðè t→ ∞.

á) Èìååò ëè ðåøåíèå ïåðåäíèé ôðîíò èëè çàäíèé ôðîíò?

9. Áóäåò ëè ðåøåíèå çàäà÷è

ut + uxx = 0, x ∈ R, t > 0, u(x, 0) = φ(x),

ãäå φ(x) � íåïðåðûâíàÿ è îãðàíè÷åííàÿ ôóíêöèÿ, íåïðåðûíî çàâèñåòü îò íà÷àëüíûõ óñëîâèé?

10. Ïóñòü u(x, y)− ãàðìîíè÷åñêàÿ ôóíêöèÿ â R2,

∞∫
−∞

|u(x, y)| dx<C, ãäå C íå çàâèñèò îò y. Âåðíî ëè, ÷òî u ≡ 0?

11. Ðàññìàòðèâàåòñÿ çàäà÷à Äèðèõëå äëÿ óðàâíåíèÿ Ëàïëàñà

â ðàâíîñòîðîííåì òðåóãîëüíèêå T,

u
∣∣
l1
= u

∣∣
l2
= 0, u

∣∣
l3
= φ(x),

φ(x)� ãëàäêàÿ ôóíêöèÿ, φ(0) = φ(B) = 0. Äîêàæèòå, ÷òî
|u(x, y)| 6 Crα, α > 1, r � ðàññòîÿíèå îò òî÷êè A äî òî÷êè (x, y). -
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