Domaci cvicéeni ¢.9

28. Napiste kvadratickou formu k(z), je-li ve standardni bazi urfena matici A.

[ —2 2
(a) A= 2 1’
[k(x) = 27 Az = =222 + 22 + 42129),
7 0 -2
b)) A= 0 5 -2/,
2 -2 6
[k(z) = 2T Az = T2? + 523 + 622 — dx123 — dxo73],
7 -1 -1 -5
-1 7 =5 -1
@A=1_1 5 7 1|
| -5 —1 -1 7

[k(z) = 2T Az =

T2 + T2 + 722 4+ 722 — 22129 — 22123 — 102124 — 102973 — 22924 — 27374).
1 2 3 1

29. Je ddna kvadraticka forma x(x). Urcete matici A kvadratické formy x(z) ve standardni

béazi.
(a) k(z) = —2? — 22 + 822 — 102,35 + 8x173 — 8To13,
[ -1 -5 4]
A=|-5 -1 —4
| 4 -4 8
(b) k(x) = —3z% — 422 — 222 + 4z, 19 — 47173,
[ -3 2 -2
A=| 2 -4 o0
|2 0 -2
(¢) k(z) = —85x2 — 61a3 — 6422 + 10z172 + 207173 — 47073,
—85 5 10 ]
A=| 5 —61 -2
10 -2 —64 |

30. Je dana kvadratickd forma k(). Urcete inercii in(k) a definitnost kvadratické formy

k(z).

(a) w(z) = =222 + 23 + 42129,

[in(k) = (1,1,0), k(z) je indefinitni],

(b) k(z) = 72? 4 5z + 623 — w173 — dw913,

lin(k) = (3,0,0), k(z) je pozitivné definitni],

(¢) k(z) = —2% — 22 + 822 — 102,75 + 87123 — 87973,

[in(k) = (1,1,1), k() je indefinitni],



(d) k(z) = =322 — 422 — 222 + 4z 19 — 47173,
[in(k) = (0,2,1), k(x) je negativné semidefinitni],
(e) k(r) = —85x2 — 61a3 — 6422 + 107172 + 207173 — 47273,
[in(k) = (0,3,0), k() je negativné definitni],
() k(x) =722 + 725 + 723 + 712 — 23179 — 22173 — 102,24 — 102273 — 23974 — 27324,
[in(k) = (3,0,1), k(x) je pozitivné semidefinitni].

31. Je dana kvadratickd forma k(z). NapiSte kvadratickou formu k(x) ve tvaru linearni
kombinace ¢tvercti soutfadnic.

(a) k(z) = =222 + 22 + 42129,
In(a) = 2( s (r + 202))? — 3( (22 + )],

(b) k(z) = 722 4 5z + 623 — 4dx173 — 42973,
[ ( ) 3( (iL'l + 2.’172 + 21‘3)) =+ 6(%(2371 — 2.’1)2 +$3))2 + 9(%(—2%‘1 — 9+ 2.’173))2],

(c) k(x) = —2? — 23 + 823 — 10x129 + 87123 — 8T213,
[k(z) = 12(%(3:1 — Ty + 2133))% — 6(%(:& +29))?],
(d) k(z) = —322 — 423 — 222 + 4z 29 — 47173,

[k(x) = 3( (1 + 229 + 213))% — 6(%(23:1 — 239 + 13))?],
(e) k(z) = —852? — 612 — 6423 + 102,25 + 207173 — 42973,
[k(z) = —60( 5 (21 + 522))% — 6O(f(5x1 — Ty + 13z3))?
—90( s (=521 + 2 + 273))
nebo k(z) = —60( (=222 + 73))* — 60(7($1 + Ty + 213))?
—90(\/—( 51’1 —+ T9 + 21‘3)) ],

ﬂ\

(f) k(x) =722 + 7232 + 723 + 713 — 22129 — 22123 — 107114 — 102923 — 27974 — 27374,
[k(z) = 4(5(z1 — 22 — 73 + 74))? + 12(Z5(—22 + 23))”
+12( 5 (=21 + 24))?].



