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4.4.B17f
Ve vektorovém prostoru V jsou zadány podprostory W1,W2.
Nalezněte dimenzi a bázi podprostorů W1, W2, W1 +W2, W1 ∩W2, je-li:

V = R5; W1 = [u1,u2,u3,u4], W2 = [v1, v2, v3, v4], kde

u1 = (1,−2, 0, 3, 5), u2 = (−1, 3, 2,−5,−9), u3 = (2,−3,−2, 0, 3), u4 = (−1, 1, 2, 3, 2)
v1 = (1, 1, 1, 1, 1), v2 = (−2, 2, 0, 2, 1), v3 = (0, 4, 2, 4, 3), v4 = (−1, 7, 3, 7, 5)

1 Báze a dimenze W1

u1

u2

u3

u4


1 −2 0 3 5
−1 3 2 −5 −9
2 −3 −2 0 3
−1 1 2 3 2

 ∼
(1)

(1) + (2)
−2 · (1) + (3)

(1) + (4)


1 −2 0 3 5
0 1 2 −2 −4
0 1 −2 −6 −7
0 −1 2 6 7

 (3)=−(4)∼

(1)
(2)

(2) + (4)

 1 −2 0 3 5
0 1 2 −2 −4
0 0 4 4 3


dim(W1) = 3

Báze W1 např.:

a1 = (1,−2, 0, 3, 5), a2 = (0, 1, 2,−2,−4), a3 = (0, 0, 4, 4, 3)

2 Báze a dimenze W2

v1
v2
v3
v4


1 1 1 1 1
−2 2 0 2 1
0 4 2 4 3
−1 7 3 7 5

 ∼
(1)

2 · (1) + (2)
(3)

(1) + (4)


1 1 1 1 1
0 4 2 4 3
0 4 2 4 3
0 8 4 8 6

 (2)=(3)= 1
2 (4)∼ (1)

(2)

(
1 1 1 1 1
0 4 2 4 3

)

dim(W2) = 2

Báze W2 např.:

b1 = (1, 1, 1, 1, 1), b2 = (0, 4, 2, 4, 3)
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3 Báze a dimenze W1 +W2

a1
a2
a3
b1

b2


1 −2 0 3 5
0 1 2 −2 −4
0 0 4 4 3
1 1 1 1 1
0 4 2 4 3

 ∼
(4)
(2)

−1 · (4) + (1)
(5)
(3)


1 1 1 1 1
0 1 2 −2 −4
0 −3 −1 2 4
0 4 2 4 3
0 0 4 4 3

 ∼
(1)
(2)

3 · (2) + (3)
−4 · (2) + (4)

(5)


1 1 1 1 1
0 1 2 −2 −4
0 0 5 −4 −8
0 0 −6 12 19
0 0 4 4 3

 ∼
(1)
(2)
(3)

6
5 · (3) + (4)
− 4

5 · (3) + (5)


1 1 1 1 1
0 1 2 −2 −4
0 0 5 −4 −8
0 0 0 36

5
47
5

0 0 0 36
5

47
5

 (4)=(5)∼

(1)
(2)
(3)

5 · (4)


1 1 1 1 1
0 1 2 −2 −4
0 0 5 −4 −8
0 0 0 36 47


dim(W1 +W2) = 4

Báze W1 +W2 např.:

c1 = (1, 1, 1, 1, 1), c2 = (0, 1, 2,−2,−4), c3 = (0, 0, 5,−4,−8), c4 = (0, 0, 0, 36, 47)

4 Báze a dimenze W1 ∩W2

dim(W1 ∩W2) = dim(W1) + dim(W2)− dim(W1 +W2) = 3 + 2− 4 = 1

x ∈W1 ∩W2 ⇒ x ∈W1 ∧ x ∈W2 ⇒

x = t1 · a1 + t2 · a2 + t3 · a3 ∧ x = s1 · b1 + s2 · b2, kde t1, t2, t3, s1, s2 ∈ R⇒

t1 · a1 + t2 · a2 + t3 · a3 − s1 · b1 − s2 · b2 = o

t1·(1,−2, 0, 3, 5)+t2·(0, 1, 2,−2,−4)+t3·(0, 0, 4, 4, 3)−s1·(1, 1, 1, 1, 1)−s2·(0, 4, 2, 4, 3) = (0, 0, 0, 0, 0)

(t1−s1,−2t1+t2−s1−4s2, 2t2+4t3−s1−2s2, 3t1−2t2+4t3−s1−4s2, 5t1−4t2+3t3−s1−3s2) = (0, 0, 0, 0, 0)

t1 − s1 = 0
−2t1 + t2 − s1 − 4s2 = 0

2t2 + 4t3 − s1 − 2s2 = 0
3t1 − 2t2 + 4t3 − s1 − 4s2 = 0
5t1 − 4t2 + 3t3 − s1 − 3s2 = 0

1 0 0 −1 0 0
−2 1 0 −1 −4 0
0 2 4 −1 −2 0
3 −2 4 −1 −4 0
5 −4 3 −1 −3 0

 ∼
(1)

2 · (1) + (2)
(3)

−3 · (1) + (4)
−5 · (1) + (5)


1 0 0 −1 0 0
0 1 0 −3 −4 0
0 2 4 −1 −2 0
0 −2 4 2 −4 0
0 −4 3 4 −3 0

 ∼
(1)
(2)

−2 · (2) + (3)
2 · (2) + (4)
4 · (2) + (5)


1 0 0 −1 0 0
0 1 0 −3 −4 0
0 0 4 5 6 0
0 0 4 −4 −12 0
0 0 3 −8 −19 0

 ∼
(1)
(2)
(3)

−(3) + (4)
− 3

4 · (3) + (5)


1 0 0 −1 0 0
0 1 0 −3 −4 0
0 0 4 5 6 0
0 0 0 −9 −18 0
0 0 0 − 47

4 − 94
4 0

 (5)= 36
47 (4)∼

(1)
(2)
(3)

− 1
9 · (4)


1 0 0 −1 0 0
0 1 0 −3 −4 0
0 0 4 5 6 0
0 0 0 1 2 0

⇒ s2 = k
s1 = −2s2 = −2k

x = −2k · (1, 1, 1, 1, 1) + k · (0, 4, 2, 4, 3) = k · (−2, 2, 0, 2, 1)

Báze W1 ∩W2 např.:

d1 = (−2, 2, 0, 2, 1)
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