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Trocha teorie pro p̌ripomenut́ı

Lineárńı diferenciálńı rovnice 2. řádu je rovnice tvaru
a(x)y ′′ + b(x)y ′ + c(x)y = d(x), funkce a(x), b(x), c(x), d(x) jsou
spojité v nějakém intervalu I .

Lineárńı diferenciálńı rovnice 2. řádu s konstantńımi koeficienty
je rovnice tvaru ay ′′ + by ′ + cy = f (x), kde a, b, c ∈ R, a 6= 0.

Je-li f (x) = 0, hovǒŕıme o homogenńı rovnici.

Při řešeńı homogenńı rovnice ay ′′ + by ′ + cy = 0 (*) postupujeme
tak, že vy̌reš́ıme tzv. charakteristickou rovnici aλ2 + bλ+ c = 0, tzn.
najdeme kǒreny λ1, λ2

jsou-li λ1, λ2 dva r̊uzné reálné kǒreny, má obecné řešeńı homogenńı
rovnice (*) tvar y = C1 eλ1x +C2 eλ2x

má-li charakteristická rovnice dvojnásobný kǒren λ1 = λ2, má obecné
řešeńı homogenńı rovnice (*) tvar y = C1 eλ1x +C2x eλ1x

je-li λ1,2 = α± βi , má obecné řešeńı homogenńı rovnice (*) tvar
y = C1 eαx cosβx + C2 eαx sinβx
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spojité v nějakém intervalu I .
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Př́ıklady

Určete obecné řešeńı diferenciálńı rovnice

1 y ′′ − 7y ′ + 12y = 0

[
y = C1 e3x +C2 e4x

]

2 y ′′ + 5y ′ = 0

[
y = C1 + C2 e−5x

]

3 4d2x
dt2 − 20dx

dt + 25x = 0

[
x = C1 e

5
2
t +C2t e

5
2
t
]

4 4y ′′ − 8y ′ + 5y = 0

[
y = ex(C1 cos x

2 + C2 sin x
2 )
]
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Př́ıklady

Určete partikulárńı řešeńı diferenciálńı rovnice, které splňuje
počátečńı podḿınky:

1 y ′′ − 2y ′ + 5y = 0, y(π2 ) = 0, y ′(π2 ) = 1

[
y = −1

2 ex −π
2 sin 2x

]

2
d2s
dt2 + 2ads

dt + a2s = 0, s(0) = a, s ′(0) = 0

[
s = a e−at +a2t e−at

]

3 y ′′ − y = 0, integrálńı ǩrivka se dotýká p̌ŕımky y = x v bodě [0, 0]

[
y = ex − e−x

2

]
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Př́ıklady
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[
y = ex − e−x

2

]
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počátečńı podḿınky:

1 y ′′ − 2y ′ + 5y = 0, y(π2 ) = 0, y ′(π2 ) = 1
[
y = −1

2 ex −π
2 sin 2x

]
2

d2s
dt2 + 2ads

dt + a2s = 0, s(0) = a, s ′(0) = 0
[
s = a e−at +a2t e−at

]
3 y ′′ − y = 0, integrálńı ǩrivka se dotýká p̌ŕımky y = x v bodě [0, 0]

[
y = ex − e−x

2

]
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Př́ıklady

Určete partikulárńı řešeńı diferenciálńı rovnice, které splňuje
počátečńı podḿınky:

1 y ′′ − 2y ′ + 5y = 0, y(π2 ) = 0, y ′(π2 ) = 1
[
y = −1

2 ex −π
2 sin 2x

]
2

d2s
dt2 + 2ads

dt + a2s = 0, s(0) = a, s ′(0) = 0
[
s = a e−at +a2t e−at

]
3 y ′′ − y = 0, integrálńı ǩrivka se dotýká p̌ŕımky y = x v bodě [0, 0][

y = ex − e−x

2

]
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