
Vektory v algeb̌re

MZLU v Brně

Matematika - 2009/2010
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Definice (vektor, vektorový prostor)

Necht’ n je pevně zvolené p̌rirozené č́ıslo. Pak n-členným reálným
vektorem ~a = (a1, a2, . . . , an) v algeb̌re rozuḿıme uspǒrádanou n-tici
reálný č́ısel a1, a2, . . . , an.

Všechny tyto n-členné vektory (tj. množina všech uspǒrádaných n-tic
reálných č́ısel) tvǒŕı (p̌ri sč́ıtáńı a násobeńı č́ısly podle následuj́ıćı definice)
tzv. n-rozměrný vektorový prostor Vn (nad oborem reálných č́ısel).

Vektory ~a = (a1, a2, . . . , an), ~b = (b1, b2, . . . , bn) se sobě rovnaj́ı právě
tehdy, když a1 = b1, a2 = b2, . . . , an = bn.

Vektor ~o = (0, . . . , 0) nazýváme nulový vektor.
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Definice (základńı operace s vektory)

1 Součtem vektor̊u ~a = (a1, a2, . . . , an), ~b = (b1, b2, . . . , bn) nazýváme
vektor ~a +~b = (a1 + b1, a2 + b2, . . . , an + bn).

2 Součinem vektoru ~a = (a1, a2, . . . , an) s č́ıslem c nazýváme vektor
c~a = (ca1, ca2, . . . , can).

Př́ıklad

Pro vektory ~a = (1, 0,−2),~b = (3, 2, 0) dostáváme

1 ~a +~b = (4, 2,−2)
2 3~a = (3, 0,−6)
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Poznámka

Mı́sto (−1)~a ṕı̌seme −~a; tedy −~a = (−a1, . . . ,−an).

Definice (skalárńı součin)

Skalárńım součinem vektor̊u ~a = (a1, a2, . . . , an), ~b = (b1, b2, . . . , bn)
nazýváme č́ıslo ~a ·~b = a1 · b1 + a2 · b2 + · · ·+ an · bn.

Př́ıklad

Pro vektory ~a = (2, 1, 2),~b = (1,−1, 4) dostáváme
~a ·~b = 2 · 1 + 1 · (−1) + 2 · 4 = 9
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Definice (lineárńı závislost a nezávislost)

Ř́ıkáme, že vektory ~a1, . . . ,~ak z Vn jsou lineárně závislé, existuj́ı-li taková
reálná č́ısla c1, . . . , ck, z nichž aspoň jedno je r̊uzné od nuly, že

c1~a1 + c2~a2 + · · ·+ ck~ak = ~o.

Nejsou-li vektory ~a1, . . . ,~ak lineárně závislé, ř́ıkáme, že jsou lineárně
nezávislé.

Př́ıklad

Vektory ~a = (1,−1, 0),~b = (0,−2, 1),~c = (2, 4,−3) jsou lineárně
závislé, nebot’ 2~a + (−3)~b + (−1)~c = ~o.

Vektory ~e1 = (1, 0, 0), ~e2 = (0, 1, 0), ~e3 = (0, 0, 1) jsou lineárně
nezávislé. (Promyslete!)
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Definice (lineárńı kombinace)

Ř́ıkáme, že vektor ~a ∈ Vn je lineárńı kombinaćı vektor̊u ~a1, . . . ,~ak z Vn,
existuj́ı-li taková reálná č́ısla d1, . . . , dk, že

~a = d1~a1 + · · ·+ dk~ak.

Věta

Vektory ~a1, . . . ,~ak z Vn jsou lineárně závislé právě tehdy, je-li aspoň jeden
z nich lineárńı kombinaćı ostatńıch.

Př́ıklad

Vektory ~a1 = (3, 1, 2),~a2 = (−1, 0, 2),~a3 = (7, 2, 2) jsou lineárně závislé,
nebot’ 2~a1 − ~a2 − ~a3 = ~o. Z toho plyne, že v tomto p̌ŕıpadě je dokonce
každý z nich lineárńı kombinaćı ostatńıch dvou:

~a1 =
1
2
~a2 +

1
2
~a3, ~a2 = 2~a1 − ~a3, ~a3 = 2~a1 − ~a2
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