
Ïðèâåäåíèå ê êàíîíè÷åñêîìó âèäó ëèíåéíûõ óðàâíå-
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8 Çàäà÷à Êîøè íà ïëîñêîñòè äëÿ óðàâíåíèé ãèïåðáî-

ëè÷åñêîãî òèïà

Ðåøèòå ñëåäóþùèå çàäà÷è Êîøè â R2.

8.1. 4y2uxx + 2(1− y2)uxy − uyy − 2y
1+y2 (2ux − uy) = 0, u(x, 0) = ϕ(x), uy(x, 0) = ψ(x).

Îòâåò: u = ϕ(x− 2
3
y3) + 1

2

x+2y∫
x− 2

3
y3

ψ(s)ds.

8.2. uxx − 2uxy + 4ey = 0, u(0, y) = ϕ(y), ux(0, y) = ψ(y).

Îòâåò: u = (1 + 2x− e2x)ey + ϕ(y) + 1
2

2x+y∫
y

ψ(s)ds.

8.3. uxx + 2 cosxuxy − sin2 xuyy − sin xuy = 0, u(x, sin x) = x+ cosx, uy(x, sin x) = sinx.
Îòâåò: u = x+ cos(x− y + sinx).

8.4. eyuxy − uyy + uy = xe2y, u(x, 0) = sinx, uy(x, 0) = 1
1+x2 .

Îòâåò: u = 1
2
x2(ey − 1) + sinx+ 1

6
(x3 − (x− ey − 1)3) + arctg(x+ ey − 1)− arctg x.

Äëÿ ñàìîñòîÿòåëüíîãî ðåøåíèÿ

8.5. uxx + 2 cosxuxy − sin2 xuyy + ux + (1 − sin x + cos x)uy = 0, u(x, sin x) = cos x,
uy(x, sin x) = sinx.
Îòâåò: u = cos(y − x− sin x).

8.6. 2ux − uy − 4u = ex+y, u(x, 0) = ϕ(x).
Îòâåò: u = ex−2y

(
e−(x+2y)ϕ(x+ 2y)− 1

3
e3y + 1

3

)
.
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