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1. Íàéòè ðåøåíèå óðàâíåíèÿ y′′ + 4y′ + 4y = δ′ (x+ 2017) èç D ′(R).

2. Ïóñòü ôóíêöèÿ u(t, x) óäîâëåòâîðÿåò óðàâíåíèþ

utt = uxx, x ∈ R, t ∈ R+, u
∣∣
t=0

= u0(x), ut
∣∣
t=0

= u1(x),

suppu0, u1 ∈ (−R,R), 0 < R <∞. Ïóñòü

Ek(t) =
1

2

∫
R

(ut)
2dx, Ep(t) =

1

2

∫
R

(ux)2dx.

à) Äîêàçàòü, ÷òî Ek + Ep = const.

á) Íàéòè lim
t→∞

Ek

Ep
.

3. Íàéòè ôîðìóëó äëÿ ðåøåíèÿ çàäà÷è

utt = uxx − (ut)
2 + (ux)2, x ∈ R, t ∈ R+, u

∣∣
t=0

= u0(x), ut
∣∣
t=0

= u1(x).

4. Ðàññìîòðèì òðè óðàâíåíèÿ:

utt + uxx = 0, utt − uxx = 0, ut − uxx = 0,

à òàêæå ëèíèè l1, l2 è l3 íà ïëîñêîñòè (x, t). Ìîãóò ëè îíè ÿâëÿòüñÿ ëèíèÿìè óðîâíÿ {u(t, x) = 0} äëÿ
êàæäîãî èç ýòèõ óðàâíåíèé? (øåñòü âîïðîñîâ)
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5. Îòðåçîê [0, 1] â òî÷êå 1 íàãðåâàåòñÿ ïî çàêîíó u(t, 1) = t, ëåâûé êîíåö îõëàæäàåòñÿ: u(t, 0) = 0, ôóíêöèÿ
u(t, x) óäîâëåòâîðÿåò óðàâíåíèþ ut − uxx = 0. Êàæäàÿ ëè òî÷êà îòðåçêà (0, 1] íàãðåâàåòñÿ äî ñêîëü óãîäíî

áîëüøîé òåìïåðàòóðû?

6. Ïóñòü u(t, x) � ðåøåíèå êðàåâîé çàäà÷è

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

= u0(x), ut
∣∣
t=0

= u1(x) u(0, t) = u(π, t) = 0.

à) Äîêàæèòå, ÷òî u(t, x)→ 0 ïðè t→∞.
á) Âåðíî ëè óòâåðæäåíèå çàäà÷è äëÿ óðàâíåíèÿ utt + ut = uxx + u?

7. Ïðè êàêèõ p > 1 óðàâíåíèå ∆u = f , x ∈ Rn èìååò íå áîëåå îäíîãî ðåøåíèÿ íà ìíîæåñòâå ôóíêöèé

u ∈ C2(Rn) ∩ Lp(R
n)?

8. Íàéòè ðåøåíèå êðàåâîé çàäà÷è äëÿ óðàâíåíèÿ Ïóàññîíà â êîëüöå:

uxx + uyy =
x2 − y2√
x2 + y2

, 0 ≤ x2 + y2 ≤ 4, u(0, 0) =

(
x

2

∂u

∂x
+
y

2

∂u

∂y

) ∣∣
x2+y2=4

= 0.

9. Èçâåñòíî, ÷òî åñëè ìîäóëü ãðàäèåíòà ãàðìîíè÷åñêîé ôóíêöèè äâóõ ïåðåìåííûõ äîñòèãàåò ìèíèìóìà âî

âíóòðåííåé òî÷êå îáëàñòè, òî ìèíèìóì ðàâåí íóëþ (â ãèäðîäèíàìèêå ýòî îçíà÷àåò, ÷òî ëîêàëüíûé ìè-

íèìóì ñêîðîñòè ïëîñêîïàðàëëåëüíîãî ïîòåíöèàëüíîãî � ò.å., ñ ïîëåì ñêîðîñòè −→v = grad ϕ � òå÷åíèÿ

íåñæèìàåìîé æèäêîñòè ìîæåò áûòü òîëüêî íóëåâûì.) Âåðíî ëè ýòî óòâåðæäåíèå äëÿ òðåõìåðíîãî ñëó÷àÿ?


