
Âàðèàíò 0 (äëÿ ðàçáîðà)

(1) ([10]) Â îáëàñòè Q = {0 < x < π, 0 < y < π, 0 < t < +∞} ðåøèòü
çàäà÷ó

utt −∆u = 3 sin(2t) sin(x) cos(y/2),

ñ óñëîâèÿìè

{
u|t=0 = 0,

ut|t=0 = 6 sin(2x) cos(3y/2),

{
u|x=0 = 0, u|x=π = 0,

uy|y=0 = 0, u|y=π = 0.
Óêàçàòü, ÿâëÿåòñÿ ëè ïîëó÷åííîå ðåøåíèå êëàññè÷åñêèì ðåøåíèåì

ýòîé çàäà÷è.
(2) ([10]) Çàïèñàòü ôîðìàëüíîå ðåøåíèå â îáëàñòè Q = {0 < x < π, 0 <

y < π, 0 < t < +∞} çàäà÷è
utt −∆u = 3 sin(2t)f(x, y),

ñ óñëîâèÿìè

{
u|t=0 = 0,

ut|t=0 = 0,

{
u|x=0 = 0, u|x=π = 0,

uy|y=0 = 0, u|y=π = 0.
Óêàçàòü, îïðåäåëÿåò ëè ïîëó÷åííàÿ ôîðìóëà îáîáùåííîå ðåøåíèå

äèôôåðåíöèàëüíîãî óðàâíåíèÿ, åñëè f ∈ L2(Ω).
(3) ([10]) íàéòè ïåðâóþ è âòîðóþ îáîáùåííûå ïðîèçâîäíûå ôóíêöèè

f(x) :=


x2 − 1, x < 1,

5, x = 1,

x− 1, x > 1

ßâëÿþòñÿ ëè ýòè ïðîèçâîäíûå ðåãóëÿðíûìè îáîáùåííûìè ôóíê-
öèÿìè?

(4) ([10]) Â îáëàñòè Q = {0 < x < π, 0 < t < +∞} ðåøèòü çàäà÷ó

ut = 4uxx + te−t sin
5x

2
, u(t, 0) = ux(t, π) = 0, u(0, x) = sin

x

2
cosx.

Äîïîëíèòåëüíàÿ çàäà÷à:

Â îáëàñòè


Ω = {1 < r < 2},

r =
√
x2 + y2,

ϕ = arctan y/x,

ðåøèòü çàäà÷ó


∆u = 2r3 cos(2ϕ) â Ω

u|r=1 = 0,

u|r=2 = 2 cos2 ϕ.

(Ëàïëàñèàí â ïîëÿðíîé ñèñòåìå êîîðäèíàò çàïèñûâàåòñÿ êàê
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