
Ëèñòîê 2. Óðàâíåíèÿ 1-ãî ïîðÿäêà. Çàäà÷à Êîøè

äëÿ âîëíîâîãî óðàâíåíèÿ.
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2�1 Íàéäèòå îáùèå ðåøåíèÿ óðàâíåíèé 1-ãî ïîðÿäêà
à) y ∂u

∂x
− x∂u

∂y
= 0;

á) x∂u
∂x

+ y ∂u
∂y

+ z ∂u
∂z

= 0.

2�2 Ðåøèòå çàäà÷ó Êîøè

uxx − uyy − 2ux − 2uy = 8, u|x=0 = −2y, uy|x=0 = 2(y − 1).

2�3 Ïî÷åìó íåëüçÿ íàéòè òàêóþ ôóíêöèþ u(x, y), êîòîðàÿ óäîâëåòâîðÿëà áû
óðàâíåíèþ

uxx + 3uxy + 2uyy = 0

è óñëîâèÿì u|y=x+1 = x+ x2, ux|y=x+1 = x2 − x?

2�4 Êàêîé äîëæíà áûòü ôóíêöèÿ g(x), ÷òîáû ñóùåñòâîâàëî ðåøåíèå çàäà÷è
Êîøè

uxx + 5uxy + 6uyy = 0, u|y=3x+2 = 4x2 + 1, ux|y=3x+2 = g(x)?

2�5 à) Îïèñàòü êîëåáàíèÿ áåñêîíå÷íîé ñòðóíû, ïðîèñõîäÿùèå ïðè t ∈
(−∞,+∞) è òàêèå, ÷òî íåêîòîðûé ó÷àñòîê ñòðóíû (x0−ε, x0+ε) ïîêîèòñÿ
â òå÷åíèå âñåãî âðåìåíè ýòèõ êîëåáàíèé.
á) Òîò æå âîïðîñ, íî ó÷àñòîê ñòðóíû (x0 − ε, x0 + ε) ïîêîèòñÿ ïðè t > 0.

2�6 Íàðèñóéòå ãðàôèêè ôóíêöèé u(x, t)|t=tk ïðè tk = kl
4a
, k = 0, . . . , 5,

ÿâëÿþùåéñÿ ðåøåíèåì çàäà÷è Êîøè äëÿ óðàâíåíèÿ

utt = a2uxx, u|t=0 = u0(x), ut|t=0 = v0(x),

ãäå

à) (Ñòðóíà ãèòàðû.) v0(x) ≡ 0, u0(x) =


0, x ∈ (−∞, l] ∪ [3l,+∞)
a

l
x− a, x ∈ [l, 2l]

− a

l
x− 3a, x ∈ [2l, 3l]

;

á) (Ñòðóíà ðîÿëÿ.) u0(x) ≡ 0, v0(x) =

{
0, x ∈ (−∞, l) ∪ (2l,+∞)

a, x ∈ [l, 2l]
.


