
Př́ıklady: Lineárńı diferenciálńı rovnice druhého řádu

Vyšš́ı matematika, LDF MENDELU

Homogenńı rovnice

1. y′′ − y′ − 2y = 0 [y = C1e
2x + C2e

−x]

2. y′′ + 5y′ + 6y = 0 [y = C1e
−3x + C2e

−2x]

3. y′′ − 4y′ = 0 [y = C1 + C2e
4x]

4. y′′ − 4y = 0 [y = C1e
2x + C2e

−2x]

5. y′′ + 4y = 0 [y = C1 cos 2x + C2 sin 2x]

6. y′′ − 4y′ + 13y = 0 [y = C1e
2x cos 3x + C2e

2x sin 3x]

7. y′′ − 6y′ + 9y = 0 [y = C1e
3x + C2xe

3x]

8. y′′ − 8y′ + 17y = 0, y(0) = 2, y′(0) = 3 [y = 2e4x cosx− 5e4x sinx]

9. y′′ + 2y′ + y = 0, y(1) = 0, y′(1) = −1 [y = e1−x(1− x)]

Nehomogenńı rovnice

Řešte metodou neurčitých koeficient̊u.

1. y′′ + 3y′ + 2y =
1

ex+1
[y = C1e

−x + C2e
−2x + e−x−1(x− 1)]

2. y′′ − 2y′ − 3y = e4x [y = C1e
3x + C2e

−x +
1

5
e4x]

3. y′′ − 3y′ + 2y = x [y = C1e
2x + C2e

x +
x

2
+

3

4
]

4. y′′ − 5y′ + 6y = x2ex [y = C1e
3x + C2e

2x + ex
(
x2

2
+

3x

2
+

7

4

)
]

5. y′′ + 6y′ + 9y = 3 [y = C1e
−3x + C2xe

−3x +
1

3
]

6. y′′ + 2y′ + 2y = e−x [y = e−x(C1 cosx + C2 sinx + 1)]



7. y′′ + 2y′ + 2y = e−x [y = e−x(C1 cosx + C2 sinx + 1)]

8. y′′ − 3y′ + 2y = 5 sin 2x [y = C1e
2x + C2e

x +
3

4
cos 2x− 1

4
sin 2x]

9. y′′ + y = x3 [y = C1 cosx + C2 sinx + x3 − 6x]

10. y′′ + 4y = cos 2x [y = C1 cos 2x + C2 sin 2x +
1

4
x sin 2x]

11. y′′ − 2y′ + 1 = xex [y = C1e
x + C2xe

x +
1

6
x3ex]

Řešte metodou variace konstant.

1. y′′ + y =
1

cosx
[y = C1 cosx + C2 sinx + x sinx + cosx ln | cosx|]

2. y′′ − 2y′ + y =
ex

x
[y = C1e

x + C2xe
x + xex ln |x|]

3. y′′ + 4y′ + 4y = x−3e−2x [y = C1e
−2x + C2xe

−2x +
e−2x

2x
]
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