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Homogenńı diferenčńı rovnice

Př́ıklad 1. Najděte řešeńı diferenčńı rovnice

y(n+ 2) = 4y(n+ 1)− 8y(n) (1)

s počátečńımi podmı́nkami y(1) = 0, y(2) = −8.

Řešeńı: Převedeme rovnici do tvaru

y(n+ 2)− 4y(n+ 1) + 8y(n) = 0. (2)

Rovnice (2) je homogenńı lineárńı diferenčńı rovnice druhého řádu s konstatńımi koeficienty. Podle
větičky XII.1 má počátečńı úloha právě jedno řešeńı. Charakteristický polynom rovnice (2) je

χ(λ) = λ2 − 4λ+ 8.

Polynom χ má diskriminant ∆ = −16, jeho kořeny jsou tedy λ1,2 = 2 ± 2i. Označ́ıme ξ = 2 + 2i
kořen s kladnou imaginárńı část́ı. Absolutńı hodnota ξ je µ = |ξ| =
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Podle věty XII.4 tvoř́ı posloupnosti y1(n) = (2
√

2)n cos nπ4 a y2(n) = (2
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systém řešeńı rovnice (2). Obecné řešeńı má tedy tvar
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(a, b ∈ R).

Hledáme řešeńı vyhovuj́ıćı počátečńım podmı́nkám. Koeficienty a a b najdeme dosazeńım.
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Vyřešeńım soustavy dostáváme b = −1, a = 1. Závěr: Řešeńı rovnice (1) je

y(n) = (2
√

2)n
(

cos
nπ

4
− sin

nπ

4

)
.

Př́ıklad 2. Najděte všechna řešeńı diferenčńı rovnice

y(n+ 3) + y(n+ 2)− y(n+ 1)− y(n) = 0. (3)

Řešeńı: Charakteristický polynom χ(λ) = λ3 + λ2 − λ− 1 má kořen λ1 = 1. Rozlož́ıme

χ(λ) = (λ− 1)(λ2 + 2λ+ 1) = (λ− 1)(λ+ 1)2.

Z věty XII.4 dostáváme, že posloupnosti y1(n) = 1, y2(n) = (−1)n a y3(n) = n(−1)n tvoř́ı funda-
mentálńı systém řešeńı (3). Všechna řešeńı jsou tedy právě posloupnosti tvaru

y(n) = a+ (b+ cn)(−1)n (a, b, c ∈ R).
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Najděte všechna řešeńı diferenčńıch rovnic (s počátečńımi podḿınkami)

1. y(n+ 2) + 4y(n+ 1) + 4y(n) = 0

2. y(n+ 2)− 3y(n+ 1) + 2y(n) = 0

3. y(n+ 2) + 16y(n) = 0

4. y(n+ 2)− 6y(n+ 1) + 13y(n) = 0, y(1) = 0

5. y(n+ 2)− 2y(n+ 1)− 3y(n) = 0, y(1) = 2, y(2) = 1

6. y(n+ 2)− y(n+ 1)− y(n) = 0, y(1) = y(2) = 1

7. 9y(n+ 2) + 6y(n+ 1) + y(n) = 0, y(1) = 0

8. y(n+ 3)− 7y(n+ 2) + 16y(n+ 1)− 12y(n) = 0, y(1) = 1, y(2) = 1, y(3) = −9

9. y(n+ 3) + 5y(n+ 2)− 6y(n) = 0

10. y(n+ 4) + 6y(n+ 2) + 9y(n) = 0
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