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Cvičenı́ 5
Systémy lineárńıch rovnic 1. řádu

1. Vyřeš systémy rovnic:

a)
x′1 = 2x1 − 2x2

x′2 = −3x1 + 3x2
b)

x′1 = 2x1 + x2

x′2 = −x1 + 2x2

c)

x′1 = −2x1 + 5x2 − 5x3

x′2 = −x2 + 2x3

x′3 = x1 − 3x2 + 4x3

d)

x′1 = x1 − x2 + x3

x′2 = −x1 − x2 + x3

x′3 = x1 + x2 + x3

e)
Počátečńı úloha:
d), x(0) = (1, 0,−1)>

f)

x′1 = x1 + x2 − x3

x′2 = −x1 + x2 − x3

x′3 = −x2 + 2x3

g)

x′1 = 2x1 + x2 + x3

x′2 = −2x1 − x2 − 2x3

x′3 = x1 + x2 + 2x3

h)
x′1 = 2x1 − 3x2

x′2 = 3x1 + 2x2

2. Najdi řešeńı nehomogenńıch úloh:

a)
x′1 = 3x1 + 2x2 + 4e4t

x′2 = x1 + 2x2
b)

x′1 = x1 + x2 + 1 + et

x′2 = 3x1 − x2

c)
x′1 = 2x1 + 3x2 + 5t

x′2 = 3x1 + 2x2
d)

x′1 = 2x1 − x2

x′2 = −x1 + 2x2 − 5et sin(t)



Výsledky:

1. a) x(t) = C1

[
1
1

]
+ C2

[
2
−3

]
e5t

b) x(t) = C1

[
cos(t)
− sin(t)

]
e2t + C2

[
sin(t)
cos(t)

]
e2t

c) x(t) = C1

0
1
1

 et + C2

cos(t) + 3 sin(t)
2 cos(t)

cos(t) − sin(t)

+ C3

sin(t) − 3 cos(t)
2 sin(t)

sin(t) + cos(t)


d) x(t) = C1

−1
1
1

 et + C2

1
0
1

 e2t + C3

−1
−2
1

 e−2t

e)

C1

C2

C3

 =

− 2
3

0
− 1

3


f) x(t) = C1

 1
0
−1

 e2t + C2

−2
0
1

+

−1
1
1

 t

 et + C3

−1
1
1

 et

g) x(t) = C1

 0
1
−1

 et + C2

 1
−2
1

 et + C3

1
0
0

+

 1
−2
1

 t

 et

h) x(t) = C1

[
cos(3t)
sin(3t)

]
e2t + C2

[
sin(3t)

− cos(3t)

]
e2t

2. a) x(t) = C1

[
1
−1

]
et + C2

[
2
1

]
e4t + 4

3

[
1 + 2t

t

]
e4t

b) x(t) = C1

[
1
1

]
e2t + C2

[
1
−3

]
e−2t − 1

4

[
1
3

]
−
[
2
3
1

]
et

c) x(t) = C1

[
1
−1

]
e−t + C2

[
1
1

]
e5t +

[
2t + 13

5
−3t + 12

5

]
d) x(t) = C1

[
1
1

]
et + C2

[
1
−1

]
e3t + et

([
2
3

]
cos(t) +

[
−1
1

]
sin(t)

)


