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7 Ïîèñê îáùåãî ðåøåíèÿ óðàâíåíèé ãèïåðáîëè÷åñêî-

ãî òèïà

Íàéäèòå îáùåå ðåøåíèå ñëåäóþùèõ óðàâíåíèé.

7.1. 2uxx − 5uxy + 3uyy = 0.
Îòâåò: u = f(x + y) + g(3x + 2y).

7.2. uxy + xux − u + cos y = 0 (óêàçàíèå: ñäåëàéòå çàìåíó v = uxx).

Îòâåò: u = cos y + xg(y) + g′(y) +
x∫
0

(x− s)e−ysf(s)ds.

7.3. ch x uxy + (sh x + y ch x)uy − ch x u = 0 (óêàçàíèå: ñäåëàéòå çàìåíó v = uyy ch x).

Îòâåò: u = 1
ch x

(
yg(x) + g′(x) +

y∫
0

(y − s)e−sxf(s)ds

)
.

Äëÿ ñàìîñòîÿòåëüíîãî ðåøåíèÿ

7.4. Íàéäèòå îáùåå ðåøåíèå óðàâíåíèÿ ∂
∂y

(ux + u) + 2x2y(ux + u) = 0.

Îòâåò: u = e−x

(
f(y) +

x∫
0

es−s2y2
g(s)ds

)
.

Ðåøèòå ñëåäóþùèå çàäà÷è Êîøè â R2.

7.5. eyuxy − uyy + uy = 0, u(0, y) = −x2/2, uy(x, 0) = − sin x.

Îòâåò: u = −x2

2
+ cos(x− 1 + ey)− cos x.

7.6. 3uxx − 5uxy + 2uyy = 0, u(x, x) = x
1+x2 uy(x, x) = cos x.

Îòâåò: u = 12(x+y)
4+(x+y)2

+ 10 cos x+y
2
− 25(2x+3y)

25+(2x+3y)2
− 10 cos 2x+3y
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