
Cvičeńı LAA10

Skalárńı součin

1. V eukleidovském prostoru R4 doplňte soubor
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
 na ON bázi. (a) Bez

použit́ı Gram-Schmidta a (b) s použit́ım Gram-Schmidta.
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⊂⊂ R2,2. Najděte OG bázi obsahuj́ıćı

vektor z
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, je-li dán skalárńı součin 〈A|B〉 =
∑2
i,j=1 AijBij .

3. Najděte OG bázi P ⊂⊂ R3, kde P ≡ 2x− 2y+ z = 0, je-li v R3 definován skalárńı součin ve
standardńı bázi

〈~x|~y〉 = 2x1y1 − x1y2 − x2y1 + x2y2 + x3y3,

tak, aby báze obsahovala vektor z Q ≡ x− y − z = 0.

4. Nechť P =
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⊂⊂ R4 se standardńım skalárńım součinem. Najděte P⊥.

Najděte dvěma r̊uznými zp̊usoby OG pr̊umět ~x =
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 do P .

5. Nechť P ⊂ R3 se skalárńım součinem

〈~x|~y〉 = 2x1y1 + x2y2 + 6x3y3 − x1y2 − x2y1 + x1y3 + x3y1 + x2y3 + x3y2.

Najděte ON bázi P⊥, je-li P ≡ x = 0.

6. Nechť P,Q ⊂⊂ R4, kde R4 je eukleidovský prostor. NajděteQ⊥ do P , je-li P =
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a Q =
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7. Nechť P3 je prostor polynomů stupně maximálně 2 se skalárńım součinem

(a) 〈x|y〉 = α0β0 + α1β1 + α2β2,

(b) 〈x|y〉 = α0β0 − α0β1 − α1β0 + 2α1β1 + 4α2β2,

kde x(t) = α0 + α1t+ α2t
2 a y(t) = β0 + β1t+ β2t

2 pro každé t ∈ C. Najděte jeho ON bázi
v prvńım a druhém př́ıpadě.
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Domáćı úkoly

1. Nechť ϕ ∈ (R4)#, kde (ϕ)E# =
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. Nechť P = {~x ∈ R4
∣∣ ϕ(~x) = 0} a Q =
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V R4 je definován skalárńı součin ve standardńı bázi E

〈~x
∣∣ ~y〉 = 2x1y1 + x2y2 + x3y3 + x4y4 − x1y4 − x4y1.

Najděte ON bázi Q⊥ do P .

2. Nechť P ⊂⊂ R4, kde P ≡ x− 2y + z = 0. V R4 je definován skalárńı součin

〈~x
∣∣ ~y〉 = 2x1y1 + x2y2 + 6x3y3 + x4y4 − x1y4 − x4y1 + x1y3 + x3y1 + x2y3 + x3y2,

kde ~x =

(
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x3
x4

)
a ~y =

( y1
y2
y3
y4

)
. Najděte

(a) P⊥,

(b) ρ(~a, P ), je-li ~a =
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 (využijte znalosti, že vzdálenost je v tomto př́ıpadě rovna

normě OG pr̊umětu ~a do P⊥).
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