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Př́ıklad 1. Uvažujme úlohu

(1) y′′(t)− y(t) = 0, t ∈ R.

1. Určete fundamentálńı systém diferenciálńı rovnice (1).

2. Určete všechna řešeńı diferenciálńı rovnice (1).

3. Ově̌rte, že
y(t) = 3 sinh t

je řešeńım diferenciálńı rovnice (1).

Př́ıklad 2. Uvažujme následuj́ıćı počátečńı úlohy

1)

{
y′′(t) + 3y′(t) + 2y(t) = 0, t ∈ R,

y(0) = 0, y′(0) = 1,

2)

{
y′′(t) + 2y′(t) + 2y(t) = 0, t ∈ R,

y(0) = 0, y′(0) = 1,

3)

{
y′′(t)− 2y′(t) + y(t) = 0, t ∈ R,

y(0) = 0, y′(0) = 1.

1. Určete fundamentálńı systém diferenciálńı rovnice.

2. Najděte všechna řešeńı diferenciálńı rovnice.

3. Určete všechna řešeńı počátečńı úlohy.

Př́ıklad 3. Uvažujme následuj́ıćı diferenciálńı rovnici

(2) 2t2y′′(t) + ty′(t)− y(t) = 0, t > 0.

1. Které z následuj́ıćıch funkćı řeš́ı diferenciálńı rovnici (2)?

y1(t) = t2, y2(t) = sin t, y3(t) = et, y4(t) = t, y5(t) = cos t.

2. Najděte všechna řešeńı diferenciálńı rovnice (2) (použijte metodu snižováńı řádu).

3. Určete fundamentálńı systém, Wronského matici a wronskián diferenciálńı rovnice (2).

Př́ıklad 4. Metodou variace konstant najděte všechna řešeńı diferenciálńı rovnice

y′′(t)− y(t) = 8 sinh t, t ∈ R.

Př́ıklad 5. Metodou odhadu (tj. metodou neurčitých koeficient̊u) najděte všechna řešeńı diferenciálńı rovnice

y′′(t)− y′(t)− 2y(t) = cosh(2t), t ∈ R.



KMA/ODR — 4. týden — LDR vyš̌śıho řádu 2

Výsledky:

Př́ıklad 1.

1) y1(t) = et, y2(t) = e−t, 2) y(t) = C1 e
t +C2 e

−t, C1, C2 ∈ R, 3) 3 sinh t = 3
et− e−t

2
=

3

2
et−3

2
e−t,

Př́ıklad 2.
1) y(t) = e−t− e−2t, 2) y(t) = e−t sin t, 3) y(t) = t et,

Př́ıklad 3.

1) y(t) = t, 2) y(t) = C1t+ C2t
− 1

2 , C1, C2 ∈ R, 3) Y =

 t t−
1
2

1 −1

2
t−

3
2

 , det(Y) = −3

2
t−

1
2 ,

Př́ıklad 4.
y(t) = et(C1 + 2t− 1) + e−t(C2 + 1 + 2t), C1, C2 ∈ R, nebo y(t) = (C1 − 4) sinh t+ (C2 + 4t) cosh t,
C1, C2 ∈ R,

Př́ıklad 5.

y(t) = C1 e
−t +e2t

(
C2 +

1

6
t

)
+

1

8
e−2t, C1, C2 ∈ R.


