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Př́ıklad 1. Uvažujme soustavu diferenciálńıch rovnic 1. řádu

(1)


y′1(t) = a11y1(t) + a12y2(t) + a13y3(t),

y′2(t) = a21y1(t) + a22y2(t) + a23y3(t),

y′3(0) = a31y1(t) + a23y2(t) + a33y3(t),

kde a11, . . . , a33 ∈ R. Úlohu (1) zaṕı̌seme ve tvaru

(2) y′(t) = Ay(t),

kde y(t) = [y1(t), y2(t), y3(t)]
T , y′(t) = [y′1(t), y

′
2(t), y

′
3(t)]

T a

A =


a11 a12 a13

a21 a22 a23

a31 a32 a33

 .

Uvažujme následuj́ıćı matice A:

1) A =


2 0 0

0 2 0

0 0 2

 ,

2) A =


2 1 0

0 2 0

0 0 2

 ,

3) A =


2 0 0

0 2 1

0 0 2

 ,

4) A =


2 1 0

0 2 1

0 0 2

 .

Najděte všechny vlastńı vektory matice A a (pokud existuje) řetězec zobecněných vlastńıch vektor̊u matice A. Určete
obecné řešeńı soustavy (2).

Př́ıklad 2. Vy̌rešte soustavu diferenciálńıch rovnic 1. řádu s konstantńımi koeficienty:

1)


y′1(t) = −y1(t) + y2(t) + y3(t),

y′2(t) = y1(t)− y2(t) + y3(t),

y′3(t) = y1(t) + y2(t) + y3(t),

2)


y′1(t) = 2y1(t) + y2(t),

y′2(t) = 2y2(t) + 4y3(t),

y′3(t) = y1(t)− y3(t).
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Výsledky:

Př́ıklad 1.
1) y1(t) = C3 e

2t, y2(t) = C2 e
2t, y3(t) = C1 e

2t, C1, C2, C3 ∈ R,

2) y1(t) = e2t(C2 + C3t), y2(t) = C3 e
2t, y3(t) = C1 e

2t, C1, C2, C3 ∈ R,

3) y1(t) = C2 e
2t, y2(t) = e2t(C1 + C3t), y3(t) = C3 e

2t, C1, C2, C3 ∈ R,

4) y1(t) = e2t
(
C1 + C2t+

1

2
C3t

2

)
, y2(t) = e2t(C2 + C3t), y3(t) = C3 e

2t, C1, C2, C3 ∈ R.

Př́ıklad 2.
1) y1(t) = −C1 e

−2t +C2 e
2t−C3 e

−t, y2(t) = C1 e
−2t +C2 e

2t−C3 e
−t, y3(t) = 2C2 e

2t +C3 e
−t, C1, C2, C3 ∈ R,

2) y1(t) = 4C1e
3t +C2 +C3(t+ 1), y2(t) = 4C1e

3t − 2C2 +C3(−2t− 1), y3(t) = C1e
3t +C2 +C3t, C1, C2, C3 ∈ R.


