
Domáćı úkoly ke cvičeńı č. 9

1. Necht’ zobrazeńı η : R3 → R4 je lineárńım zobrazeńım vek-
torového prostoru (R3,+, ·) do vektorového prostoru (R4,+, ·),
které je zadáno předpisem: pro každé x ∈ R3, x = (x1, x2, x3),
je η(x) = y, kde y = (y1, y2, y3, y4) se vypočte podle formule
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y2

y3

y4

 =


1 2 3
2 3 −1
3 4 −5
4 5 −9

 ·
x1

x2

x3

 .

Najděte matici lineárńıho zobrazeńı η v báźıch γ = (f1, f2, f3)
vektorového prostoru (R3,+, ·) a δ = (g1,g2,g3,g4) vektorového
prostoru (R4,+, ·), kde

f1 = (1, 3, 1),

f2 = (2, 5, 1),

f3 = (3,−7, 1),

g1 = (1,−1, 2, 1),

g2 = (0, 1,−1, 2),

g3 = (0, 0, 1,−1),

g4 = (0, 0, 0, 1).

2. V obou následuj́ıćıch př́ıpadech najděte ve vektorovém prostoru
(R5,+, ·) matici přechodu od báze α = (u1,u2,u3,u4,u5) k bázi
β = (v1,v2,v3,v4,v5) tohoto vektorového prostoru.

a) u1 = (1, 0, 0, 0, 1), v1 = (1, 1, 2, 2, 2),
u2 = (1, 1, 0, 0, 0), v2 = (2, 1, 1, 2, 2)
u3 = (0, 1, 1, 0, 0), v3 = (2, 2, 1, 1, 2),
u4 = (0, 0, 1, 1, 0), v4 = (2, 2, 2, 1, 1),
u5 = (0, 0, 0, 1, 1), v5 = (1, 2, 2, 2, 1),
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b) u1 = (−1, 1, 1, 1,−1), v1 = (2, 2,−1,−1,−1),
u2 = (−1,−1, 1, 1, 1), v2 = (−1, 2, 2,−1,−1),
u3 = (1,−1,−1, 1, 1), v3 = (−1,−1, 2, 2,−1),
u4 = (1, 1,−1,−1, 1), v4 = (−1,−1,−1, 2, 2),
u5 = (1, 1, 1,−1,−1), v5 = (2,−1,−1,−1, 2).

3. Necht’ zobrazeńı ξ : R5 → R4 je lineárńım zobrazeńım vekto-
rového prostoru (R5,+, ·) do vektorového prostoru (R4,+, ·), kte-
ré je na vektorech báze χ = (h1,h2,h3,h4,h5) vektorového pro-
storu (R5,+, ·), kde

h1 = (1, 1,−1, 2,−1), h2 = (−1, 1, 1,−1, 2), h3 = (2,−1, 1, 1,−1),

h4 = (−1, 2,−1, 1, 1), h5 = (1,−1, 2,−1, 1),

zadáno obrazy těchto vektor̊u

ξ(h1) = (1, 1, 1, 1), ξ(h2) = (1, 1, 2, 3), ξ(h3) = (1, 2, 3, 5),

ξ(h4) = (2, 3, 3, 4), ξ(h5) = (3, 3, 5, 7).

Pomoćı matice přechodu od báze χ ke standardńı bázi vektoro-
vého prostoru (R5,+, ·) najděte matici B typu 4/5 nad R takovou,
aby pro libovolný vektor (x1, x2, x3, x4, x5) ∈ R5 a pro jeho obraz
ξ((x1, x2, x3, x4, x5)) ∈ R4, ξ((x1, x2, x3, x4, x5)) = (y1, y2, y3, y4)
platilo 

y1

y2

y3

y4

 = B ·


x1
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 .
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