
Řešeńı př́ıklad̊u ze cvičeńı MA3, 27.10.2025

Soustavy kineárńıch ODR 1.̌rádu s konstantńımi koeficienty

x′ = 2x+ 2y

y′ = x+ 3y

x′ = 2x+ 2y

y′ = x+ 3y

x′ = 2x+ 2y

y′ = x+ 3y

1. Převod na rovnici 2. řádu

y′′ = x′ + 3y′ = (2x+ 2y) + 3y′ = 2(y′ − 3y) + 2y + 3y′ = 5y′ − 4y ⇒ y = C1e
4t + C2e

t .

Dosazeńım y do rovnice x = y′ − 3y dostaneme x = C1e
4t − 2C2e

t. Maticový zápis výsledku:(
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)
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)
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2. Vlastńı č́ısla

|λI −A| =
∣∣∣∣λ− 2,−2
−1, λ− 3

∣∣∣∣ = λ2 − 5λ+ 4 = (λ− 4)(λ− 1)

Najdeme vlastńı vektory¿

(λ− 2)u1 − 2u2 = 0 ⇒ λ = 4 : u1 = 1, u2 = 1, λ = 1 : u1 = 1, u2 = −1/2(
x

y

)
= C1e

4t

(
1

1

)
+ C2e

t

(
1
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)
3. λ-matice ∣∣∣∣λ− 2,−2

−1, λ− 3

∣∣∣∣ ∼ ∣∣∣∣0, 2 + (λ− 3)(λ− 2)
−1, λ− 3

∣∣∣∣ = ∣∣∣∣0, λ2 − 5λ+ 4
−1, λ− 3

∣∣∣∣
Dostáváme postupně rovnice y′′ − 5y′ + 4 = 0,−x+ (y′ + 3y) = 0 a identické řešeńı jako v postupu 1.

x′ = y

y′ = −4x

x′ = y

y′ = −4x

x′ = y

y′ = −4x

V tomto př́ıkladě je nejjednodušš́ı prvńı postup:

x′′ = y′ = −4x ⇒ x = C1 cos(2t) + C2 sin(2t) ⇒ y = x′ = −2C1 sin(2t) + 2C2 cos(2t)(
x

y

)
= C1

(
cos(2t)

−2 sin(2t)

)
+ C2

(
sin(2t)

2 cos(2t)

)

x′ = −7x+ y

y′ = −2x− 5y

x′ = −7x+ y

y′ = −2x− 5y

x′ = −7x+ y

y′ = −2x− 5y

Nejdř́ıve řešeńı převodem:

x′′ = −7x′ + y′ = −7x′ − 2x− 5y = −7x′ − 2x− 5(x′ + 7x) = −12x′ − 37x ⇒ x = e−6t
(
C1 cos t+ C2 sin t

)
Takže y = x′ + 7x = e−6t

(
C1(cos t− sin t) + C2(sin t+ cos t)

)
(
x

y

)
= e−6t

(
C1

(
cos t

cos t− sin t

)
+ C2

(
sin t

sin t+ cos t

))
Nyńı pomoćı λ-matic:(

λ+ 7,−1
2, λ+ 5

)
∼

(
2λ+ 14,−2
2, λ+ 5

)
∼

(
0,−2− (λ+ 5)(λ+ 7)

2, λ+ 5

)
=

(
0,−λ2 − 12λ− 37

2, λ+ 5

)
Dostáváme rovnice y′′ + 12y′ + 37y = 0 s řešeńım y = e−6t

(
C1 cos t+ C2 sin t

)
a x = −(y′ + 5y)/2, tj.(

x

y

)
= e−6t

(
C1

(
cos t+ sin t

2 cos t

)
+ C2

(
sin t− cos t

2 sin t

))
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x′ = y + z

y′ = x+ z

z′ = x+ y

x′ = y + z

y′ = x+ z

z′ = x+ y

x′ = y + z

y′ = x+ z

z′ = x+ y

Jednodušš́ı postup je pomoćı λ-matic. Vynásob́ıme třet́ı řadek λ a přičteme k prvńımu, pak odečteme třet́ı
řádek od druhého, pak přičteme druhý řádek k prvńımu):λ,−1,−1

−1, λ,−1
−1,−1, λ

 ∼

0,−λ− 1, λ2 − 1
−1, λ,−1
−1,−1, λ

 ∼

0,−λ− 1, λ2 − 1
0, λ+ 1,−λ− 1

−1,−1, λ

 ∼

 0, 0, λ2 − λ− 2
0, λ+ 1,−λ− 1

−1,−1, λ


Z prvńıho řádku dstáváme rovnici z′′ − z′ − 2z = 0 s řešeńım z = C1e

2t + C2e
−t.

Z druhého řádku máme y′ + y − z′ − z = 0, takže y′ + y = 3C1e
2t s řešeńım y = C1e

2t + C3e
−t.

Ze třet́ıho řádku dostáváme −x− y + z′ = 0, což dává řešeńı x = C1e
2t − C2e

−t − C3e
−t

Dostáváme x
y
z

 = C1e
2t

1
1
1

+ C2e
−t
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0
1
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−t
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1
0


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