8 - Domaci cviceni ¢. 8

Priklad 8.1. Urcete vlastni ¢isla, vliastni vektory a Jordantv kanonicky tvar matice A.

[ 14 4 [ 13 5
1.A7__30 s | 2.A7__34 _13 |
10 5 -3 [ 12 —18 —6 ]
3. A=|17 10 -9 |, 4. A=| —-28 42 14 |,
| 39 21 -16 | 104 —156 —52 |
[ 23 8 -7 [ —59 75 27
5. A= | —76 —26 24 |, 6. A= 41 -53 —-19 |,
| -13 -4 5 | —241 309 111 |
[ 32 18 —-14 2 1 0
7. A= —69 —40 32 |, 8. A=| -1 4 0
| -22 —14 12 | -1 8 —4

Piiklad 8.2. K matici A uréete Jordantiv kanonicky tvar J a matici T. Ovéite, ze platif A = TJT 1.

-7 =30 (1 -2
1.A—_4 5 | 2.A—_4 3|
[ —81 —47 35 [ 18 —27 -9
3. A= 34 21 —-14 |, 4. A= | —42 63 21 |,
| —132 -75 58 | 156 —234 —78
[ —-13 -7 5 [ 8 —2 0
5. A= | —46 —28 22 |, 6. A= 0 8 -8
| —87 —51 39 -4 2 4

Piiklad 8.3. Urcete vlastni ¢isla linedrniho operatoru L: L — L. Vlastni ¢isla operatoru urcete
jako vlastni ¢isla matice A operdtoru L ve standardni bazi prostoru L.

1. L="7P,
L(az +b) = (a — 3b)x + (3a — 9b),
pouzijete matici A operatoru L v bazi p; = x, ps = 1,

2. L="7P,
L(ax +b) = (45a — 26b)x + (78a — 46b),
pouzijete matici A operatoru L v bazi p; =z, po = 1,

3. L=Rs,
L([a,b]T) = [a + 3b, —4a + 5b] 7,
pouzijete matici A operdtoru L v béazi e; = [1,0]7, ea = [0,1]T,

4. £ =Rs,
L([a,b,c]T) = [Ta — 2b+ ¢, —3a + 2b — 3¢, —11a + 2b — 5¢| 7,
pouzijete matici A operatoru L v bazi e; = [1,0,0]7, ex = [0,1,0]7, e3 = [0,0,1]7,

5. L ="Ps,
L(az® + bx + ¢) = (17a — 6b + 5¢)z% + (4a + 4c)z + (—17a + 6b — 5¢),
pouZzijete matici A operdtoru L v bazi p1 = 22, po =z, p3 = 1,



6. £ = Ra,
L([a,b,c]T) = [-5a — b+ 9¢,b + 2¢, —b + 4c]T,
pouzijete matici A operatoru L v bazi e; = [1,0,0]7, ex = [0,1,0]7, e3 = [0,0,1]7,

7. L ="Ps,
L(az® + bx + ¢) = (—a — 2b + ¢)x? + (3a — 4b + 3c)x + (3a + 2b + ¢),
pouZzijete matici A operdtoru L v bazi p1 = 22, po =z, p3 = 1,

8. L=Ms,,
L([a b}):[iMa—b—8c—3d 521—&%—Nc—9d]

c d 30a —2b—13c—4d 42a — 2b — 17c — 6d
o.. .. . L. |10 |10 1 100
pouzijete matici A operdatoru L v bazi E; = [0 0],E2— [0 O],Eg— [ 1 0],
0 0
e [5 7]
9. L= Mayp,

L a b )= —6a +4b+ 6¢c — 2d 8a—b—6c+d
c d |’ | =12a+3b+10c—3d 4a—Tb—6c+3d |’

... .. [ L. |10 101 100
pouzijete matici A operdatoru L v bazi E; = [0 0],E2— [0 0],E3—[1 0],
0 0
E4_[01}
10. £ =Rag,

L([a,b,c]T) = [4b — 8¢, —3a + 9b — 15¢, —a + 3b — 5¢] 7,
pouzijete matici A operdtoru L v bazi e; = [1,0,0]7, e5 = [0,1,0]7, e3 = [0,0,1]7.

Priklad 8.4. Urcete vlastni ¢isla linearniho operatoru L: £L — L. Vlastni ¢isla operatoru urcete
jako vlastni ¢isla matice B operatoru L v zadané bazi prostoru L.

1. L="7P,
L(az +b) = (a — 3b)x + (3a — 9b),
pouzijete matici B operatoru L v béazi p; = 2z — 1, ps = 3z + 2,

2. L="7P,
L(ax +b) = (45a — 26b)x + (78a — 46b),
pouzijete matici B operatoru L v bazi g1 = x + 2, go =z — 1,

3. £ =Ry,

L([a,b]T) = [a + 3b, —4a + 5b] T,

pouZijete matici B operdtoru L v bazi vy = [1,3]T, v = [-3,1]T,
4. L =Rs,

L([a,b,c]T) = [Ta — 2b+ ¢, —3a + 2b — 3¢, —11a + 2b — 5¢|7,

pouzijete matici B operatoru L v bazi vy = [1,—1,3]7, vy = [3,1, -1]T, v3 = [-1, 3,1]7,
5. L= Ps,

L(az? + bx + ¢) = (17a — 6b + 5¢)z? + (4a + 4c)x + (—17a + 6b — 5¢),
pouZzijete matici B operatoru L v bazi py = 22 4+22+2, pos = 222 + 2+ 2, p3 = 222+ 22+ 1,

6. £L—=Rs,
L([a,b,c]T) = [-5a — b+ 9¢,b + 2¢, —b + 4c] T,
pouZijete matici B operdtoru L v bazi vy = [1,1,2]7, vy = [1,2,1]7, v3 = [2,1,1]T,



10.

L= 7)27
L(az? +bx +¢) = (—a — 2b+ ¢)2? + (3a — 4b + 3c)x + (3a + 2b + ¢),
pouzijete matici B operdtoru L v bézi ¢t =2+ — 1, po =22 —z+1, ¢ = -2+ + 1,

L= M2,27

L( a b ) = 20a — b — 8c— 3d 52a — 3b— 17¢ — 9d
c d |’ | 30a—2b—13c—4d 42a—2b—17c—6d |’

... .. [ L. 12 101 10 0
pouzuetematlclBoperatoruvaamM1[O 0:|7M2|:2 O:|,M3|:1 2],
0 0
M‘*‘[o 1}7
,C:Mz’z,

L a b ) = —6a + 4b + 6¢ — 2d 8a —b—6c+d
c d|” | =12a+3b+10c—3d 4a—7b—6¢c+3d |’

... . . , . 11 |11 |10

pouzuetema‘mmBoperatoruLVba21D1—{1 0:|,D2— [0 1],D3—[1 1],
0 1
D4_|:1 1:|7

L= RS)
L([a,b,c]T) = [4b — 8¢, —3a + 9b — 15¢, —a + 3b — 5c| T,
pouZijete matici B operdtoru L v bdzi vy = [1,0,3]T, v = [1,1,1]F, v3 = [2, =3, 1]T.



