
Ìåòîä Ôóðüå ðàçäåëåíèÿ ïåðåìåííûõ

19 Äåêîìïîçèöèÿ ãðàíè÷íûõ óñëîâèé

Ðåøèòå ñëåäóþùèå íà÷àëüíî-êðàåâûå çàäà÷è êîëåáàíèé ñòðóíû.

19.1.


utt = uxx, 0 < x < π, t > 0,
u(0, t) = t2, u(π, t) = t3, t > 0,
u(x, 0) = sin x, ut(x, 0) = 0, 0 6 x 6 π;

Îòâåò: u(x, t) = (1− x
π
)t2 + x

π
t3 + sin x cos t+

+ 4
π

∞∑
k=1

1
k3

[
(−1)k3t− 1 + cos kt− 3 (−1)k

k
sin kt

]
sin kx.

19.2.


utt = uxx, 0 < x < π, t > 0,
u(0, t) = t, ux(π, t) = 1, t > 0,
u(x, 0) = sin x

2
, ut(x, 0) = 1, 0 6 x 6 π;

Îòâåò: u(x, t) = x + t + cos t
2
sin x

2
− 8

π

∞∑
k=0

(−1)k

(2k+1)2
cos (2k+1)t

2
sin (2k+1)x

2
.
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19.3.


utt = uxx, 0 < x < π, t > 0,
u(0, t) = e−t, u(π, t) = t, t > 0,
u(x, 0) = sin x cos x, ut(x, 0) = 1, 0 6 x 6 π;

Îòâåò: u(x, t) = (1− x
π
)e−t + xt

π
+ 1

2
cos 2t sin 2x−

− 2
π

∞∑
k=1

1
k(1+k2)

[
e−t + k2 cos kt− (2k + 1

k
) sin kt

]
sin kx.

19.4.


utt = a2uxx + sin 2t, 0 < x < `, t > 0,
ux(0, t) = 0, ux(`, t) = 2

a
sin 2`

a
sin 2t, t > 0,

u(x, 0) = 0, ut(x, 0) = −2 cos 2x
a
, 0 6 x 6 `;

Îòâåò: u(x, t) = t
2
− (1

4
+ cos 2x

a
) sin 2t.
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