FAST - Vlastni ¢isla a vlastni vektory matice 1 ze E]

Charakteristicka (vlastni) cisla A
a charakteristické (vlastni) vektory X matice A
jsou takova Cisla a vektory, pro ktera plati:

AeX =1-X

kde vektor neznamych X je sloupcovy vektor.
Charakteristicka matice k matici A4
(A—A1-E)

kde E je jednotkova matice.

Charakteristicka rovnice matice A

det(A—A-E)=0 nebo 0=|A—A1-E|

Charakteristicky vektor matice A prislusny charakteristickému c¢islu A

je FeSenim soustavy zapsané maticovée (A—A1-E|0)

1. Urcete vlastni Cisla a vlastni vektory matice
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FAST - Vlastni ¢isla a vlastni vektory matice 2 ze E]

Stanoveni hodnoty determinantu Gpravou na schodovity tvar

1-2 1 o1 | & |t 1

2 1-2 -1 |6 =| o Emm oz | A

0 1 1-2 -1 -1 2=

0 -1 1-1
1-41 1 1
0 TAra 2 2 4+22+1 -2 +312 -4 3 5
—A3+32%-4

0 0 A2-22-1

Stanoveni hodnoty determinantu pomoci Sarrusova pravidla

1-12 1 1
2 1-2 -1 |=[@=-23+0-2]-[0+(1—-D)+2(1-1)]=
0 -1 1-2

=(1-31+32-2-2)-3-31)=-23+32%-4

Koreny charakteristické rovnice

AB-312+4=0 kandidati na koten +1;+2; +4 rozklad A+1)-(A-2)?

Charakteristicky vektor matice A prislusny charakter. Cislu 1, = —1
2 1 1 |/0\(-) /2 1 110 21 110 . -3t napf¥ -3
2 2 —-1/0] e~[0 1 =2/0|(D)~[ 01 —2|0]|=>x=| 4| S | 4
0 -1 2|0 0 -1 2|0/ e 00 010 2t 2

Charakteristicky vektor matice A prislusny charakter. ¢islu 4,.; = 2

-1 1 1 (0\(2 /-1 1 10 -1 1 1|0 . 0 napf 0
2 -1 -1]0]e~[{0 1 1]0|(D)~[ 0 1 1]0]|2x=-p] 5 |-1
0 -1 -11]0 0 -1 -1]0/ « 0 0 00 p 1
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FAST - Vlastni ¢isla a vlastni vektory matice 3 ze E]

2. Urcete vlastni cCisla a vlastni vektory matice

(i)

Charakteristicka rovnice matice A

1-4 2

0=1 9 1-2

‘=(1—,1)2

Charakteristicky vektor matice A prislusny charakter. ¢islu 1,, =1

0 20 _ i—tnﬂ)fl
0 0|0 “\ 0 0

3. Urcete vlastni Cisla a vlastni vektory matice

(2 1)

Charakteristicka rovnice matice A

1-4 2

0= 2 1.2

‘=(1—/1)2—4=AZ—2/1—3=(/1+1)(/1—3)

Il
I
—_

Charakteristicky vektor matice A prislusny charakter. Cislu A1,

2 2]10\(-D 2 2|0 > ( w \napf [ 1
Gl @~ = -(5)™ ()

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, =

-2 2 [0\(D -2 210 > [ w \napf (1
2 200~ - x-(0)¥ ()
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FAST - Vlastni ¢isla a vlastni vektory matice 4 ze E]

4. Urcete vlastni Cisla a vlastni vektory matice

1 1 2
A= 0 2 2
-1 1 3

Charakteristicka rovnice matice A

1-4 1 2
0= 0 2-1 2
-1 1 3—-1

—23+612-111+6=—-A—-1)(1—2)(1—3) kandidati: +1;4+2;4+3;46

=[1-DR-DB-A)—-2+0]-[-2Q@ - +2(1-21)+0] =

Charakteristicky vektor matice A prislusny charakter. Cislu 1, =1

0 1 2]0 -11 2|0 -11 2|0 B 0 napf 0
0 1 2{0]~ 0 1 2|0]|(—-D~ 0 1 2|0|=>X=(-2p| - |-2
-11 2|0 0 1 2/]0/ < 0 0 00 p 1

-1 1 2|0 -1 1 2|0\(-D -1 1 2|0
0 0 2|0~ -1 1 1]0]) < ~ 0 0 -1/0|(2) ~
-1 1 1|0 0 0 2|0 0 0 2|0/ e
-11 2|0 _) q napf 1
~ 0 0 —-1/0 = X =\|q - 1
0 0 0|0 0 0

Charakteristicky vektor matice A prislusny charakter. ¢islu 1; = 3

-2 1 2]0 -1 1 0]0\ (-2 -1 1 o0lo0
0 -1 20~ 0 -1 2|0 v ~[ 0 =1 2/0]|(-1D ~
-1 1 00 -2 1 2|0 0 -1 2|0/ e
-1 1 0]0 B 25\ papr [ 2
~ 0o -1 20 = X=(2r |3 | 2
0 0 0|0 r 1
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FAST - Vlastni ¢isla a vlastni vektory matice 5 ze E]

5. Urcete vlastni Cisla a vlastni vektory matice

(1)

Charakteristicka rovnice matice A

3—-14 1

0=1 3 5_3

=@B-NDG-1)-3=22-81+12=1A—-2)(A—6)

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, = 2

1 1]0\(=3) 110 > ( r \mapf [ 1
(330 @=(00l0) = *-(5)™(4)

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, = 6

-3 1[0\ -3 110 > ( s \napf /1
(3 AR)2-(T00) = x-(2)™ ()

6. Urcete vlastni Cisla a vlastni vektory matice

(74

Charakteristicka rovnice matice A

-2-2 3

s 2= D(E1-H - 12 =22 4+30-10= A+ 5) (A~ 2)

0|

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, = -5

(LG - ()T

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, = 2

—4 3 ]0\(D —4 310 > ([ 3q \napf/ 3
(AR -(00) = x-(E)™ ()
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FAST - Vlastni ¢isla a vlastni vektory matice 6 ze E]

7. Urcete vlastni Cisla a vlastni vektory matice

3 5 3
A=| 4 -9 -6
6 15 10

Charakteristicka rovnice matice A

3—-1 5 3
0= 4 -9-4 -6 |=[B-1)(9—-21)(10—-1)—180—180]—
6 15 10-21

—[18(=9—2) —90(3—2) —20(10 — )] = =23 + 4242 — 51+ 2 =
=—(A—-1)2(1—2)  kandidati:+ 1;+2

Charakteristicky vektor matice A prislusny charakter. ¢islu 1,., = 1

2 5 3 [0\@3) /25 3[0\ _ [-Su-3w\ /-5 -3
—4 —10 —6|0] ev~[ 00 0[0|>X= 2u S| 2 ]afl o
6 15 9|0 00 0[0 2w 0 2

Charakteristicky vektor matice A prislusny charakter. ¢islu 1; = 2

1 5 3|0\@®E6/-1 5 3]0 15 3]0 B v
—4 —-11 —6|0| ev~[ 0 9 6 0(§)~ 0 9 6/0|=X=|(-2v
6 15 8 |0 0 —15 —10|0/ > 0 0 00 3
1
napriklad -2
3
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FAST - Vlastni ¢isla a vlastni vektory matice 7 ze E]

8. Urcete vlastni cCisla a vlastni vektory matice

-2 8 6
A=| -4 10 6
4 -8 —4

Charakteristicka rovnice matice A

—2-1 8 6
0=| -4 10-21 6 |=[(-2—-2)10—-2)(—4—2)+192+192]—
4 -8  —4-2

—[24(10 — 1) —48(—2—2) —32(-4 -] = -3 +41%2 — 471 =
= —A(A2 =421+ 4) = -2(1 — 2)?

Charakteristicky vektor matice A prislusny charakter. ¢islu 1, =0

-2 8 6 |0\=2@2/-2 8 6|0 -2 8 6|0\ _ [-p
—4 10 6 |0 ev~[0 -6 —6]0 §)~ 0 -6 —6|0|=>X=|-p
4 -8 —4|0 0 8 810/ o 0 0 010 p

napriklad -1

Charakteristicky vektor matice A prislusny charakter. ¢islu 4,.; = 2

—4 8 6 |0\(-1(1)/-4 8 6|0 L [2q 430\ ok (2 3
—4 8 6|0| es/~[ 0 00/0]=X= q S {1]afo
4 -8 —6|0 0 000 2r 0 2
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