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Př́ıklad 1. Uvažujme soustavu

(1)

 y′1(t) = a · y1(t) + b · y2(t), t > 0,

y′2(t) = c · y1(t) + d · y2(t), t > 0,

kde a, b, c, d ∈ R. Úlohu (1) zapǐsme ve tvaru y′(t) = Ay(t), kde

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

′
2(t)]

T , a A =

 a b

c d

 .

Uvažujme následuj́ıćı matice A:

1) A =

 0 1
2

−8 0

 ,

2) A =

 −3 2

−3 4

 ,

3) A =

 1 9

−2 −5

 ,

4) A =

 0 −1

4 0

 ,

5) A =

 −1 −2

0 −1

 ,

6) A =

 −1 0

0 −1

 ,

7) A =

 0 −1

1 0

 ,

8) A =

 −1 1

−1 −1

 ,

9) A =

 1 1

−1 1

 ,

10) A =

 −3 −1

−1 −3

 ,

11) A =

 3 1

1 3

 ,

12) A =

 1 4

2 −1

 .

1. Najděte řešeńı uvažované soustavy.

2. Rozhodněte o stabilitě počátku.

3. Načrtněte fázový portrét.

4. Zobrazte fázový portrét pomoćı systému Matlab nebo Mathematica.

Př́ıklad 2. Uvažujme následuj́ıćı soustavy

(2)

{
y′1(t) = −y1(t) + 2y2(t) + 1,

y′2(t) = 4y1(t) + 2y2(t)− 3,

(3)

{
y′1(t) = y1(t)(1− y21(t)− 6y22(t)),

y′2(t) = y2(t)(1− 3y21(t)− 3y22(t)).

1. Určete všechny klidové stavy.

2. Rozhodněte o stabilitě nalezených klidových stav̊u.

3. Načrtněte fázové portréty (zvýrazněte polohu klidových stav̊u).


