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1. Íàéòè ðåøåíèå óðàâíåíèÿ y′′ − 4y′ + 5y = δ(2018) (x) èç D ′(R).

2. Ïóñòü u(x, y) � ãàðìîíè÷åñêàÿ ôóíêöèÿ è

∞∫
−∞

u(x, y) dx < C,

ãäå C íå çàâèñèò îò y ∈ R. Äîêàæèòå, ÷òî u(x, y) ≡ 0.

3. Êîððåêòíà ëè çàäà÷à Êîøè

ut + uxxx + uxx = 0, x ∈ R, t > 0, u
∣∣
t=0

= ϕ(x)?

4. Ïóñòü

ut = uxx, (x, t) ∈ Π ≡ [0, π]× [0,∞), u
∣∣
x=0

= u
∣∣
x=π

= 0,

|u(x, t)| 6 C exp(−t2).

Âåðíî ëè, ÷òî u(x, t) ≡ 0?

5. Ñóùåñòâóåò ëè ôóíêöèÿ â Π = [0, π]× [0,∞) òàêàÿ, ÷òî

ut = uxx + ux, (x, t) ∈ Π, u
∣∣
x=0

= u
∣∣
x=π

= 0,∣∣∣u(π
2
, t
)∣∣∣ > t, t > 0?

6. Êîððåêòíà ëè çàäà÷à Äèðèõëå äëÿ âîëíîâîãî óðàâíåíèÿ utt − uxx = 0 â òðåóãîëüíèêå T, u
∣∣
∂T

= ϕ(x, t),
ϕ � ïðîèçâîëüíàÿ íåïðåðûâíàÿ ôóíêöèÿ?
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7. Íàéòè íàèáîëüøóþ îáëàñòü, â êîòîðîé ñóùåñòâóåò åäèíñòâåííîå ðåøåíèå çàäà÷è, è íàéòè ýòî ðåøåíèå:

utt = uxx, u(x, 0) = 2x3, ut(x, 0) = 0, 0 ≤ x ≤ 6, u |t=5x = 0, 0 ≤ x ≤ 1.

8. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

uxy − 5ux + 4uy − 20u = 0.

9. Â øàðå Ω åäèíè÷íîãî ðàäèóñà ðàññìàòðèâàåòñÿ ñèñòåìà

∆u = −v, ∆v = u.

Äîêàæèòå, ÷òî îíà èìååò åäèíñòâåííîå îáîáùåííîå ðåøåíèå (u, v) èç ïðîñòðàíñòâà Cîáîëåâà W 1
2 (Ω), óäî-

âëåòâîðÿþùåå îäíîðîäíûì óñëîâèÿì Äèðèõëå íà ãðàíèöå.

10. Ïóñòü

ut = uxx, u(x, 0) = ϕ(x),
∣∣ϕ(x)

∣∣ ≤M,

∫ +∞

−∞
ϕ2(x)dx <∞.

Íàéòè limt→+∞ u(x, t).


