
ÓÐÀÂÍÅÍÈß Ñ ×ÀÑÒÍÛÌÈ ÏÐÎÈÇÂÎÄÍÛÌÈ
ÎËÈÌÏÈÀÄÀ 2025

1. Íàéòè âñå ðåøåíèÿ u ∈ D′(R) óðàâíåíèÿ x2025u(2025) = 0.

2. Ñêîëüêî ðåøåíèé èìååò êðàåâàÿ çàäà÷à äëÿ óðàâíåíèÿ Ëàïëàñà

∆u = 0, (x, y) ∈ Π = (0,∞)× (0, π),

u|y=0 = u|y=π = 0, u|x=0 = ϕ(y),

ãäå ϕ(y) � ãëàäêàÿ ôóíêöèÿ, ðàâíàÿ íóëþ íà ãðàíèöå îòðåçêà [0, π]?

3. Åäèíñòâåííî ëè â îáëàñòè {t > 2|x|} ðåøåíèå çàäà÷è

utt = uxx, u|t=2|x| = 0?

4. Äëÿ êàêèõ α ëþáîå êëàññè÷åñêîå ðåøåíèå çàäà÷è

utt = uxx + αu, (x, t) ∈ Π = (0, π)× R,

u|x=0 = u|x=π = 0

áóäåò îãðàíè÷åííîé ôóíêöèåé?

5. Ïðè êàêèõ çíà÷åíèÿõ êîíñòàíòû a ëþáîå îãðàíè÷åííîå ðåøåíèå óðàâíåíèÿ

uxx + 2uxy + auyy = 0, (x, y) ∈ R2

ÿâëÿåòñÿ êîíñòàíòîé?

6. Óñòàíîâèòå, ðàçðåøèìà ëè çàäà÷à

uxy + 2u = 1

u|Γ = 1, uy|Γ = 0, Γ = {y = x2}.

7. Îáëàñòü Ω � åäèíè÷íûé êðóã â äâóìåðíîì ïðîñòðàíñòâå ñ öåíòðîì â íà÷àëå êîîðäèíàò.

Ôóíêöèÿ u(x) ÿâëÿåòñÿ ðåøåíèåì çàäà÷è Äèðèõëå

−∆u = ex
2+y2 â Ω, u|∂Ω = 2025.

Äîêàæèòå, ÷òî u(x, y) èíâàðèàíòíà îòíîñèòåëüíî ïîâîðîòîâ ñèñòåìû êîîðäèíàò âîêðóã òî÷êè (0, 0).

8. Ïóñòü Ω = (0, π)2. Âåðíî ëè, ÷òî max
Ω
|u| = max

∂Ω
|u|, åñëè ôóíêöèÿ u(x) ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ

à) ∆u+ 2025u = 0; á) ∆u− 2025u = 0.


