
Cvičeńı LAA11

Skalárńı součin

1. V eukleidovském prostoru R4 je dán podprostor P =
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Najděte ON bázi P . (a) Bez použit́ı Gram-Schmidta a (b) s použit́ım Gram-Schmidta.

2. V eukleidovském prostoru R4 doplňte vektory
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(a) Bez použit́ı Gram-Schmidta a (b) s použit́ım Gram-Schmidta.

3. Nechť P =
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⊂⊂ R2,2. Najděte OG bázi obsahuj́ıćı
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[(
2 1
−2 0

)]
λ

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

4. 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.

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

Najděte dvěma r̊uznými zp̊usoby OG pr̊umět ~x =
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6. 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.

7. 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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8. 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 je v prostoru matic R2,2 dán skalárńı součin s matićı EQ =
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úlohu 3. s takto zadaným skalárńım součinem.

2. Nechť P = {~x ∈ R4
∣∣ x1 + 2x2 + x3 = 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 .

3. 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,
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4. Vytvořte program pro ortogonalizaci vektor̊u pomoćı Gramova-Schmidtova ortogonalizačńıho
procesu v prostoru Rn. Nechť uživatel sám zadává, jak vypadá skalárńı součin (např. po-
moćı matice odpov́ıdaj́ıci kvadratické formy ve standardńı bázi). Program muśı samozřejmě
kontrolovat, zda jde o dobře zadaný skalárńı součin (vhodné je využ́ıt Sylvesterova kritéria).
A dále samozřejmě uživatel zadává, jaké vektory chce ortogonalizovat (libovolný počet mezi
1 a n). Program muśı kontrolovat jejich LN. (2 týdny)
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