
Ìåòîä Ôóðüå ðàçäåëåíèÿ ïåðåìåííûõ

18 Íåîäíîðîäíûå ãèïåðáîëè÷åñêèå óðàâíåíèÿ

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

18.1.


utt = a2uxx, 0 < x < `, t > 0,
ux(0, t) = ux(`, t) = 0, t > 0,
u(x, 0) = x, ut(x, 0) = 1, 0 6 x 6 `;

Îòâåò: u(x, t) = t + `
2
− 4`

π2

∞∑
k=0

1
(2k+1)2

cos a(2k+1)π t
`

cos (2k+1)π x
`

èëè u(x, t) = t + `
2
− 4`

π2

∞∑
k=1

k íå÷åò.

1
k2 cos akπ t

`
cos kπ x

`
;

18.2.


utt = a2uxx + Ae−t sin π x

`
, 0 < x < `, t > 0,

u(0, t) = u(`, t) = 0, t > 0,
u(x, 0) = ut(x, 0) = 0, 0 6 x 6 `;

Îòâåò: u(x, t) = A
1+(aπ

`
)2

(
e−t − cos aπ t

`
+ `

aπ
sin aπ t

`

)
sin π x

`
.

18.3.


utt = a2uxx + Axe−t, 0 < x < `, t > 0,
u(0, t) = u(`, t) = 0, t > 0,
u(x, 0) = ut(x, 0) = 0, 0 6 x 6 `;

Îòâåò: u(x, t) = 2A`
π

∞∑
k=1

(−1)k+1

1+(akπ
`

)2

(
e−t − cos akπ t

`
+ `

akπ
sin akπ t

`

)
sin kπ x

`
.

Äëÿ ñàìîñòîÿòåëüíîãî ðåøåíèÿ

18.4.


utt = a2uxx + A sin t, 0 < x < `, t > 0,
u(0, t) = ux(`, t) = 0, t > 0,
u(x, 0) = ut(x, 0) = 0, 0 6 x 6 `;

Îòâåò: u(x, t) = 4A
π

∞∑
k=1

k íå÷åò.

1

k((akπ
2`

)2−1)

(
sin t− 2`

akπ
sin akπ t

2`

)
sin kπ x

2`
.

18.5.


utt = a2uxx + Ae−t cos πx

2`
, 0 < x < `, t > 0,

ux(0, t) = u(`, t) = 0, t > 0,
u(x, 0) = ut(x, 0) = 0, 0 6 x 6 `;

Îòâåò: u(x, t) = A
1+(aπ

2`
)2

(
e−t − cos aπ t

2`
+ 2`

aπ
sin aπ t

2`

)
cos π x

2`
.
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