
Výsledky domáćıch úkol̊u ke cvičeńı č. 11

1. Matice ortogonálńı transformace ψ euklidovského prostoru E3 v jeho
standardńı bázi:
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49
·

−41 12 24
12 −31 36
24 36 23

 .

Ortogonálńı transformace ψ je současně také samoadjungovaným ope-
rátorem na euklidovském prostoru E3.

2. Matice lineárńıho operátoru ℘% ve standardńı bázi euklidovského pro-
storu E3:
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 41 −12 −15
−12 34 −20
−15 −20 25

 .

Lineárńı operátor ℘% je samoadjungovaným operátorem na euklidov-
ském prostoru E3.

3. Např́ıklad vzhledem k ortonormálńı bázi

α =
(

1√
3
(1, 1, 1), 1√

2
(1,−1, 0), 1√

6
(1, 1,−2)

)
v souřadnićıch

(x)α =
( y1
y2
y3

)
má kvadratická forma U diagonálńı kanonický tvar
U(x) = 5y2

1 − y2
2 − y2

3.

Např́ıklad vzhledem k ortonormálńı bázi

β =
(

1√
5
(2,−1, 0), 1

3
√

5
(2, 4, 5), 1

3
(1, 2,−2)

)
v souřadnićıch

(x)β =
( z1
z2
z3

)
má kvadratická forma V diagonálńı kanonický tvar
V (x) = z2

1 + z2
2 + 10z2

3 .

Např́ıklad vzhledem k ortonormálńı bázi

γ =
(

1√
5
(1,−2, 0), 1

3
√

5
(4, 2,−5), 1

3
(2, 1, 2)

)
v souřadnićıch

(x)γ =
( t1
t2
t3

)
má kvadratická forma W diagonálńı kanonický tvar
W (x) = 7t21 + 7t22 − 2t23.
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4. Např́ıklad vzhledem k ortonormálńı bázi

δ =
(

1√
2
(1, 1, 0, 0), 1√

6
(1,−1,−2, 0), 1

2
√

3
(1,−1, 1, 3), 1

2
(1,−1, 1,−1)

)
v souřadnićıch

(x)δ =

( u1
u2
u3
u4

)
má kvadratická forma G diagonálńı kanonický tvar
G(x) = 3u2

1 + 3u2
2 + 3u2

3 − u2
4.

Např́ıklad vzhledem k ortonormálńı bázi

ϑ =
(

1√
6
(2, 1,−1, 0), 1√

6
(1,−2, 0,−1), 1√

30
(2, 1, 5, 0), 1√

30
(1,−2, 0, 5)

)
v souřadnićıch

(x)ϑ =

( v1
v2
v3
v4

)
má kvadratická forma H diagonálńı kanonický tvar
H(x) = 5v2

1 + 5v2
2 − v2

3 − v2
4.
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