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Cvičenı́ 5
Lineárńı rovnice vyšš́ıch řád̊u: nehomogenńı

Vzorce:

Lineárńı nehomogenńı rovnice k-tého řádu s konstantńımi koeficienty:

akx(t+ k) + ak−1x(t+ k − 1) + · · · + a1x(t+ 1) + a0x(t) = b(t)

Tvary řešeńı pro r̊uzné speciálńı pravé strany b(t):

b(t) tvar řešeńı

at C1a
t

tm C0 + C1t+ C2t
2 + · · · + Cmt

m

tmat at
(
C0 + C1t+ C2t

2 + · · · + Cmt
m
)

sinψt, cosψt C1 sinψt+ C2 cosψt
at sinψt, at cosψt at (C1 sinψt+ C2 cosψt)
attm sinψt, attm cosψt at [(C0 + C1t+ · · · + Cmt

m) sinψt+
+ (D0 +D1t+ · · · +Dmt

m) cosψt]

Př́ıklady:

1. Nalezněte obecné řešeńı zadané rovnice.

a) x(t+2)+8x(t+1)+12x(t) = et

b) x(t+2)−x(t+1)−6x(t) = 5 ·3t

c) x(t+2)+x(t+1)−6x(t) = 5 ·3t

d) x(t+2)+x(t+1)−12x(t) = t·2t

e) x(t+ 2) + 4x(t) = 8 · 2t cos(π2 t)

f) x(t+ 2) − 5x(t+ 1) + 6x(t) = t+ 1

g) x(t+ 2) − 5x(t+ 1) + 4x(t) = 4t − t2

h) x(t+3)+4x(t+2)+4x(t+1)+16x(t) = 160(−4)t

i) x(t+ 2) − x(t) = t · cos(π2 t)

j) x(t+ 2) − 4x(t+ 1) + 4x(t) = 2t

Výsledky:

1. a) (−2)t (A+ 3tB) +
et

(e + 2)(e + 6)

b) 3t−1(3A+ t) + (−2)tB

c) 2tA+ (−3)tB + 5
23t−1

d) 3tA+ (−4)tB − 1
6

(
t+ 5

3

)
2t

e) 2t
(
A sin 1

2πt+ (B − t) cos 1
2πt

)

f) 3tA+ 2tB + 1
2 t+ 5

4

g) A+
(
B + 1

12 t
)

4t + 1
9 t

3 − 1
18 t

2 + 7
54 t

h) (A− 2t)(−4)t + 2t(B cos(π2 t) + C sin(π2 t))

i) A+B(−1)t + 1−t
2 cos(π2 t)

j) 2t(A+B · t+ t2

8 )


