
Ñïèñîê çàäà÷ ïî ïîñòðîåíèþ êîðîòêîâîëíîâûõ àñèìïòîòèê.

Ïåðâûå äåñÿòü çàäà÷ êàæäîãî ðàçäåëà ïðåäíàçíà÷åíû äëÿ ñòóäåíòîâ ôèçè÷åñêîãî îòäåëåíèÿ,
ñëåäóþùèå äåñÿòü � äëÿ ñòóäåíòîâ õèìè÷åñêîãî îòäåëåíèÿ.

Óðàâíåíèå Øðåäèíãåðà.
Ïîñòðîèòü êîðîòêîâîëíîâóþ àñèìïòîòèêó è óêàçàòü èíòåðâàë âðåìåíè, íà êîòîðîì îíà
îïðåäåëåíà, äëÿ ñëåäóþùåé çàäà÷è:

1. ih
∂ψ

∂t
= −h2

2
∆ψ + 2x2ψ, ψ|t=0 =

√
1− x4e

2i
h

x.

2. ih
∂ψ

∂t
= −h2

2
∆ψ + x2ψ, ψ|t=0 =

√
4− x2e

−i
h

x.

3. ih
∂ψ

∂t
= −h2

2
∆ψ + 3x2ψ, ψ|t=0 = sin(x)e

i
2h

x.

4. ih
∂ψ

∂t
= −h2

2
∆ψ +

1

2
x2ψ, ψ|t=0 = sin(4− x)e

3i
h

x.

5. ih
∂ψ

∂t
= −h2

2
∆ψ − x2ψ, ψ|t=0 = (x− 2)e

i
h

x.

6. ih
∂ψ

∂t
= −h2

2
∆ψ + (x− 4)ψ, ψ|t=0 = (2x− 8)2e

i
h

x2

.

7. ih
∂ψ

∂t
= −h2

2
∆ψ + (2x− 1)ψ, ψ|t=0 = e−x2

e
i

2h
x2

.

8. ih
∂ψ

∂t
= −h2

2
∆ψ + (3− x)ψ, ψ|t=0 = e−

x2

2 e
2i
h

x2

.

9. ih
∂ψ

∂t
= −h2

2
∆ψ + (5 + 2x)ψ, ψ|t=0 =

√
3 + x2e

−i
h

x2

.

10. ih
∂ψ

∂t
= −h2

2
∆ψ + (1 + x)ψ, ψ|t=0 = tg(x)e

i
h
(x−1)2 .

11. ih
∂ψ

∂t
= −h2

2
∆ψ + (x2 + 2x + 1)ψ, ψ|t=0 =

√
9− 4x2e

i
h

x.

12. ih
∂ψ

∂t
= −h2

2
∆ψ + (4x2 − 4x + 1)ψ, ψ|t=0 =

√
4− x4e

−2i
h

x.

13. ih
∂ψ

∂t
= −h2

2
∆ψ + (2x2 + 8x + 8)ψ, ψ|t=0 =

√
1 + x2e

i
h

x.

14. ih
∂ψ

∂t
= −h2

2
∆ψ + (x2 − 6x + 9)ψ, ψ|t=0 = tg(1− x)e

i
2h

x.

15. ih
∂ψ

∂t
= −h2

2
∆ψ − (x2 + 8x + 16)ψ, ψ|t=0 = sin(2x)e

−i
3h

x.

16. ih
∂ψ

∂t
= −h2

2
∆ψ + (3x− 7)ψ, ψ|t=0 = cos(x)e

i
h

x2

.

17. ih
∂ψ

∂t
= −h2

2
∆ψ + (2x + 9)ψ, ψ|t=0 = e−2x2

e
3i
h

x2

.
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18. ih
∂ψ

∂t
= −h2

2
∆ψ + (1− 4x)ψ, ψ|t=0 = e−

x2

2 e
−i
h

x2

.

19. ih
∂ψ

∂t
= −h2

2
∆ψ + (5 + x)ψ, ψ|t=0 = (x− 2)3e

i
h .

20. ih
∂ψ

∂t
= −h2

2
∆ψ + (x2 + 1)ψ, ψ|t=0 = (2− x3)e

−i
h

(x−1)2 .

Âîëíîâîå óðàâíåíèå.
Ïîñòðîèòü êîðîòêîâîëíîâóþ àñèìïòîòèêó äëÿ ñëåäóþùåé çàäà÷è:

1. utt − (x− 3)4uxx = 0, φ0(x) = 2, S0(x) =
1

3− x
.

2. utt − 4

(x + 1)2
uxx = 0, φ0(x) = 3

√
x + 1, S0(x) =

1

4
(x + 1)2.

3. utt − 1

(2x− 1)2
uxx = 0, φ0(x) = −

√
x− 1

2
, S0(x) = (x− 1

2
)2.

4. utt − 4

x4
uxx = 0, φ0(x) = x, S0(x) =

1

6
x3.

5. utt − 9x6uxx = 0, φ0(x) =
4√
x3

, S0(x) = − 1

6x2
.

6. utt − (t + 3)4uxx = 0, φ0(x) = 1, S0(x) = 9− x.

7. utt − 4(t + 1)2uxx = 0, φ0(x) = −1, S0(x) = 1 + x.

8. utt − 1

4
(t + 2)2uxx = 0, φ0(x) =

1

2
, S0(x) = 1− x.

9. utt − 4

(t + 1)4
uxx = 0, φ0(x) = −1

3
, S0(x) = 2 + x.

10. utt − 9

(t + 2)6
uxx = 0, φ0(x) = 3, S0(x) =

3

8
+ x.

11. utt − (x + 5)6uxx = 0, φ0(x) =
1√

(x + 5)3
, S0(x) = − 1

2x2 + 20x + 50
.

12. utt − 1

(x− 1)4
uxx = 0, φ0(x) = 2x− 2, S0(x) =

1

3
(x− 1)3.

13. utt − 4

(2x + 3)2
uxx = 0, φ0(x) = 2

√
x +

3

2
, S0(x) =

1

2
(x +

3

2
)2.

14. utt − 9

x6
uxx = 0, φ0(x) = 3

√
x3, S0(x) =

1

12
x4.

15. utt − 4x4uxx = 0, φ0(x) =
4

x
, S0(x) = − 1

2x
.

16. utt − (t + 1)6uxx = 0, φ0(x) = 1, S0(x) = −1

4
+ x.

17. utt − 4(t + 2)4uxx = 0, φ0(x) = −1, S0(x) =
16

3
− x.

18. utt − 1

4
(t + 3)6uxx = 0, φ0(x) =

1

2
, S0(x) =

81

8
− x.
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19. utt − 4

(t + 2)4
uxx = 0, φ0(x) = −1

3
, S0(x) = −1 + x.

20. utt − 9

(t + 1)4
uxx = 0, φ0(x) = 3, S0(x) = 3 + x.
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