
4 - Domáćı cvičeńı č. 4

Př́ıklad 4.1. Rozhodněte o lineárńı závislosti či nezávislosti vektor̊u v daných prostorech.
1. V prostoru R4 o vektorech v1 = [2,−1, 3, 5]T , v2 = [−1, 2,−3,−5]T , v3 = [4, 0,−2,−1]T ,

v4 = [5, 1,−2,−1]T .

2. V prostoru R3 o vektorech v1 = [1, 2, 5]T , v2 = [6, 1,−2]T , v3 = [2,−4, 3]T , v4 = [3,−2, 1]T .

3. V prostoru R4 o vektorech v1 = [3, 2, 8, 7]T , v2 = [1, 2, 2,−1]T , v3 = [5, 5, 5, 9]T .

4. V prostoru P3 o prvćıch v1(x) = x2 + 2, v2(x) = x2 − 2, v3(x) = x, v4(x) = x3 + x+ 1.

Př́ıklad 4.2. Podprostor V je generován vektory v1, v2, . . .. Určete dimenzi a bázi podprostoru V .
1. V prostoru R4 generuj́ı podprostor V vektory v1 = [1, 3,−4, 5]T , v2 = [−3, 2,−1, 1]T ,

v3 = [2,−1, 3,−2]T , v4 = [2, 9,−17, 18]T .

2. V prostoru R3 generuj́ı podprostor V vektory v1 = [2,−1, 3]T , v2 = [1, 2, 4]T , v3 = [−3,−1,−7]T ,
v4 = [4, 3, 11]T .

3. V prostoru R4 generuj́ı podprostor V vektory v1 = [2,−3, 4, 2]T , v2 = [1, 2,−1, 3]T ,
v3 = [−3, 1, 2,−1]T .

4. V prostoru P3 generuj́ı podprostor V prvky v1(x) = x2 + x+ 1, v2(x) = x2 − x,
v3(x) = x3 + 2x+ 1, v4(x) = 2x2 + 1.

Př́ıklad 4.3. Určete, zda množina V je podprostorem daného lineárńıho vektorového prostoru.
Pokud ano, určete bázi a dimenzi tohoto podprostoru V .

1. V prostoru R5 je V = {[x1, x2, 0, 0, x5]
T |x1, x2, x5 ∈ R}.

2. V prostoru R5 je V = {[x1, x2, 2, x4, x5]
T |x1, x2, x4, x5 ∈ R}.

3. V prostoru R4 je V = {[a+ c, 2b, a+ b+ c, 3a− b]T |a, b, c ∈ R}.

4. V prostoru R5 je V = {[a−b+2c+d, a+2b−c, b+c−d, 2a+b+c+d, a+b−2c+d]T |a, b, c, d ∈ R}.

Př́ıklad 4.4. Určete dimenzi a bázi prostoru V . Ukažte, že prvek z ∈ V a určete ẑ souřadnice
prvku z v této bázi.

1. V = R4,
r1 = [2, 0,−1, 1]T , r2 = [1,−3, 1, 0]T , r3 = [−3, 2, 0, 5]T , r4 = [0,−2, 1, 1]T ;
z = [0,−5, 2, 8]T .

2. V = M2,2,

A1 =

[
1 4
1 0

]
, A2 =

[
2 −2
0 3

]
, A3 =

[
2 0
−1 5

]
, A4 =

[
0 4
1 −3

]
;

Z =

[
5 6
1 5

]
.

3. V = P3,
r1 = x3 − 9x2 − 2x+ 1, r2 = x3 + 5x2 − x, r3 = 2x3 − 17x2 − 2x+ 5, r4 = −x3 + 5x2 − 11x;
z = 4x3 − 25x2 − 18x+ 7.



4. V = R4,
v1 = [1, 1, 1, 1]T , v2 = [−1, 2,−1, 2]T , v3 = [2,−3, 2, 1]T , v4 = [2, 0, 2, 4]T ;
z = [−7, 19,−7, 3]T .

5. V = R5,
v1 = [2, 3,−1, 2, 1]T , v2 = [−1,−2, 3, 1,−2]T , v3 = [1, 1, 2, 3,−1]T , v4 = [1, 0, 7, 7,−4]T ;
z = [17, 29,−26, 3, 19]T .

Př́ıklad 4.5. Podprostor V prostoru W je generován prvky v1, v2, .... Určete dimenzi podpro-
storu V . Rozhodněte, zda prvek z ∈ V . Pokud ano, určete bázi podprostoru V a ẑ souřadnice
prvku z v této bázi podprostoru V .

1. W = R5,
v1 = [1, 0,−3, 0, 2]T , v2 = [−2, 0, 5, 0,−2]T , v3 = [1, 0,−6, 0, 1]T , v4 = [−2, 0, 1, 0, 3]T ;
z = [−10, 0, 13, 0,−7]T ;

2. W = P4,
v1(x) = x4 − 2x3 + 4, v2(x) = −x4 + 2x3 + 5x, v3(x) = 2x4 − x3 + 4x− 5;
z(x) = 5x4 − x3 + 22x− 11.

3. W = M2,2,

v1 =

[
1 −1

−1 3

]
, v2 =

[
3 −1

−1 1

]
, v3 =

[
−1 1
3 −1

]
, v4 =

[
−1 3
1 −1

]
;

z =

[
10 −2
0 12

]
;

4. W = R4,
v1 = [1, 2,−1, 5]T , v2 = [−2, 1, 3,−2]T , v3 = [−1, 3, 2, 3]T , v4 = [−3, 4, 5, 1]T ;
z = [−4, 7, 7, 5]T ,

5. W = R4,
v1 = [1,−1, 2, 3]T , v2 = [−2, 3,−5, 1]T , v3 = [0, 1,−1, 7]T ;
z = [−7, 13,−20, 21]T ,

6. W = R5,
v1 = [1, 1,−1, 1, 0]T , v2 = [3, 1, 2,−1, 2]T , v3 = [−1, 2, 1, 1,−1]T , v4 = [2,−3, 1, 2, 1]T ,
v5 = [1, 1, 1, 1, 1]T ; z = [8, 1, 0, 16, 1]T .

Př́ıklad 4.6. Množina V je podprostor prostoru W . Určete dimenzi a bázi podprostoru V .
Rozhodněte, zda prvek z ∈ V . Pokud ano, určete ẑ souřadnice prvku z v bázi podprostoru V .

1. W = R5,
V = {[a, a− b, 0, b+ c,−a+ b− c]T | a, b, c ∈ R},
z = [3,−1, 0, 9,−4]T ;

2. W = R5,
V = {[a+ 2b− c, 2a− b+ 3c,−a+ 3b− 4c, 3a+ b+ 2c,−5b+ 5c]T | a, b, c ∈ R},
z = [1, 17,−16, 18, 15]T ;

3. W = R5,
V = {[a+ b− c+ d, a− b+ c+ d,−a+ b+ c+ d, a+ b+ c− d, a+ b+ c+ d]T | a, b, c, d ∈ R},
z = [2, 6, 6,−1, 3]T ;

4. W = R6,
V = {[a+ b, b+ c, c+ d, a− c, b− d, a+ b− c− d]T | a, b, c, d ∈ R},
z = [2,−1,−2, 3, 1, 4]T ;



5. W = M2,2,

V = {
[

a− b b− c
d− c a− d

]
| a, b, c, d ∈ R}, Z =

[
−2 1
2 −3

]
;

6. W = P4,
V = {(2a+ b)x4 + (b+ 2c)x3 + (c+ 2d)x2 + (a− b+ c)x+ (b− c+ d) | a, b, c, d ∈ R},
z(x) = 2x4 + 7x3 + 8x2 + 6x− 1.


