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1 Skalárńı součin

1.1 Je dán standartńı skalárńı součin. Najděte skalárńı součin, velikosti a úhel vektor̊u.
Ově̌rte Cauchy-Schwarz-Bunyakovského nerovnost ( 〈~x|~y〉 ≤
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1.2 Rozhodněte o pozitivńı definitnosti matic. Pro ty pozitivně definitńı napǐste
p̌ŕıslušné skalárńı součiny(

1 2
2 5

)
,

[Symetrická, |1| = 1 > 0,

∣∣∣∣ 1 2
2 5

∣∣∣∣ = 5− 4 = 1 > 0, tedy je pozitivně definitńı,

〈
(
x1
x2

)
|
(
y1
y2

)
〉 =

(
x1 x2

)
·
(

1 2
2 5

)
·
(
y1
y2

)
= x1y1 + 2x1y2 + 2x2y1 + 5x2y2]

 3 4 8
0 1 −2
0 0 2

 ,

[Neńı symetrická, tedy ani pozitivně definitńı.]
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 3 0 8
0 1 −2
8 −2 2

 ,

[Symetrická, |3| = 3 > 0,

∣∣∣∣ 3 0
0 1

∣∣∣∣ = 3 > 0, ale

∣∣∣∣∣∣
3 0 8
0 1 −2
8 −2 2

∣∣∣∣∣∣ = 6 − 64 − 12 < 0, tedy

neńı pozitivně definitńı]

 3 0 1
0 1 −2
1 −2 6

.

[Symetrická, |3| = 3 > 0,

∣∣∣∣ 3 0
0 1

∣∣∣∣ = 3 > 0, ale

∣∣∣∣∣∣
3 0 1
0 1 −2
1 −2 6

∣∣∣∣∣∣ = 18−1−12 > 0, tedy je

pozitivně definitńı, 〈

 x1
x2
x3

 |
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y2
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〉 =
(
x1 x2 x3

)
·
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1 −2 6

 ·
 y1

y2
y3

]

4



1.3 Najděte skalárńı součin, pro který jsou dané báze ortonormálńı.

(
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)
,
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1

)
),

[Matici skalárńıho součinu najdeme takto: G = (B−1)T (B−1) =

((
2 1
1 1

)−1)T

·(
2 1
1 1

)−1
=

(
1 −1
−1 2

)
·
(

1 −1
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)
=

(
2 −3
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)
, kde sloupce B jsou prvky

z dané báze.

Zkouška:
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1.4 V R3 ortogonalizujte bázi B = (~b1,~b2).

~b1 =

 3
2
1

 ,~b2 =

 1
−1
0

.

[C = (~c1,~c2), kde ~c1 = ~b1 =

 3
2
1

 , ~c2 = ~b2−projspan(~c1)~b2 = ~b2− 〈
~b2|~c1〉
〈~c1|~c1〉~c1 =

 1
−1
0

−
1
14

 3
2
1

 =

 11
14
−16

14
− 1

14

, bez narušeńı ortogonality lze psát C = (

 3
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 ,

 11
−16
−1

) ]
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