
Lineárńı algebra II - cvičeńı 11 5.5.2016

Př́ıklad 1: Rozložte následuj́ıćı matici na součin RJR−1, kde matice R je regulárńı a matice J
je v Jordanově normálńı fromě.

a) A =

 0 1 0
−4 4 0
−2 1 2


R =

−1 1 0
−2 2 1
0 1 0

, J =

2 0 0
0 2 1
0 0 2

, R−1 =

−1 0 1
0 0 1
−2 1 0



b) A =

 1 −3 3
−2 −6 13
−1 −4 8


R =

3 3 4
1 −1 −1
1 0 0

, J =

1 1 0
0 1 1
0 0 1

, R−1 =

 0 0 1
−1 −4 7
1 3 −6



c) A =

 1 1 1
0 1 0
−1 0 3


R =

1 0 2
0 0 −1
1 1 1

, J =

2 1 0
0 2 0
0 0 1

, R−1 =

 1 2 0
−1 −1 1
0 −1 0



Př́ıklad 2: Jak obecně vypadá n-tá mocnina Jordanova bloku řádu k, tj. Jk(λ)n?

Př́ıklad 3: Určete A4 a A5 pro matice A z předchoźıho př́ıkladu.

a)

A4 =

 −48 32 0
−128 80 0
−64 32 16

, A5 =

−128 80 0
−320 192 0
−160 80 32


b)

A4 =

19 42 −96
−2 −9 16
2 2 −7

, A5 =

31 75 −165
0 −4 5
5 10 −24


c)

A4 =

−16 −2 32
0 1 0

−32 −17 48

, A5 =

−48 −18 80
0 1 0

−80 −49 112



Př́ıklad 4: Rozložte následuj́ıćı matici na součin RJR−1, kde matice R je regulárńı a matice J
je v Jordanově normálńı fromě.

a) A =


1 −3 0 3
−2 −6 0 13
0 −3 1 3
−1 −4 0 8


R =

3 0 1 3
1 −2 0 1
3 0 0 0
1 −1 0 1

, J =

1 1 0 0
0 1 1 0
0 0 1 0
0 0 0 1

, R−1 =

0 0 1/3 0
0 −1 0 1
1 3 0 −6
0 −1 −1/3 2





b) A =


1 2 2 1
2 −1 −3 −2
−2 3 5 2
−1 2 2 3

, nav́ıc v́ıte, že pA(t) = (2 − t)4

R =

−1 1 2 0
2 0 −3 1
−2 0 3 0
−1 0 2 0

, J =

2 1 0 0
0 2 0 0
0 0 2 1
0 0 0 2

, R−1 =

0 0 −2 3
1 0 0 −1
0 0 −1 2
0 1 1 0



Př́ıklad 5: Necht’ A je komplexńı matice rozměru 7 × 7. Necht’ (A − 2I)3 = O a (A − 2I)2 má
rank 2. Jak vypadá Jordan̊uv normálńı tvar pro A?

Skládá se ze 2 blok̊u J3(2) a jednoho bloku J1(2).


