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1. Íàéäèòå ðåøåíèå óðàâíåíèÿ y′′ − 5y′ + 4y = δ(2019x) èç D ′(R).

2. Ïðè êàêèõ çíà÷åíèÿõ α ëþáîå êëàññè÷åñêîå ðåøåíèå óðàâíåíèÿ

uxx + 5uxy + αuyy = 0

ÿâëÿåòñÿ áåñêîíå÷íî ãëàäêèì?

3. Ðåøèòü ïðè t > 0 çàäà÷ó Êîøè äëÿ óðàâíåíèÿ êîëåáàíèÿ ñòðóíû ñ íà÷àëüíûìè óñëîâèÿìè

u(x, 0) =


0, x < −1,
x, x ∈ [−1, 0),
1− x, x ∈ [0, 1],
0, x > 1,

ut(x, 0) =


0, x < −1,
1, x ∈ [−1, 1],
0, x > 1.

4. Ïóñòü u(x, y)� ïðîèçâîëüíàÿ ãëàäêàÿ ôóíêöèÿ íà êâàäðàòå 2 = [0, 1] × [0, 1]. Ìîæíî ëè
åå ñ ëþáîé ñòåïåíüþ òî÷íîñòè ïðèáëèçèòü ãàðìîíè÷åñêèìè â 2 ôóíêöèÿìè?

5. Ïóñòü u(x, t)� ðåøåíèå óðàâíåíèÿ òåïëîïðîâîäíîñòè ñ êðàåâûìè è íà÷àëüíûì óñëîâèÿìè

ut = uxx, (x, t) ∈ (−π/2, π/2)× (0, T ) ⊂ R2
x, t

u
∣∣
x=±π/2 = 0,

u
∣∣
t=0

= ϕ(x) ∈ C∞0 (−π/2, π/2).

Ìîæåò ëè ðåøåíèå u(x, t) óäîâëåòâîðÿòü óñëîâèÿì

à) u(0, t) = 0 ïðè t ∈ [0, T ];

á) u(0, t) = 0 ïðè t ∈ [0, t0], u(0, t) = (t− t0)10 ïðè t ∈ [t0, T ], ãäå t0 ∈ (0, T )?

6. Ïðè êàêèõ A è B ðåøåíèå u(x, t) êðàåâîé çàäà÷è

ut = uxx, x ∈ (0, π), t > 0,

u′x
∣∣
x=0

= A, u′x
∣∣
x=π

= B,

u
∣∣
t=0

= ϕ(x) ∈ C∞0 ([0, π])

îãðàíè÷åíî ïðè t ∈ (0,∞)?

7. Ïðè êàæäîì λ ∈ R íàéäèòå âñå u ∈ C([−1, 1]) ∩ {u(±1) = 0}, äëÿ êîòîðûõ âûïîëíåíî
ñîîòíîøåíèå

u′′ + λuδ(x) = 0.

8. Ïðè êàêèõ α ∈ R çàäà÷à Êîøè

ut = ∆u+ α
√
|u|, u(x, 0) = 0

à) èìååò íå ìåíåå äâóõ îãðàíè÷åííûõ êëàññè÷åñêèõ ðåøåíèé â ïîëîñå Rn × [0, T ]?

á) èìååò íå ìåíåå äâóõ îãðàíè÷åííûõ íåîòðèöàòåëüíûõ êëàññè÷åñêèõ ðåøåíèé â ïîëîñå
Rn × [0, T ]?


