
Př́ıklady k zápočtu z Matematiky II (KMD/MA2) KS (1. část)

Rozhodněte, zda lze vektor x vyjádřit jako lineárńı kombinaci vektor̊u u,v,w, v kladném př́ıpadě určete
př́ıslušné koeficienty:

1. x = (−1, 0, 2, 3), u = (1,−1, 0, 2), v = (1, 2, 0, 3), w = (1,−4, 2, 1),

2. x = (4, 4,−6,−18), u = (1, 1, 0, 1), v = (0,−1, 2, 7), w = (2,−1, 0, 1),

3. x = (8, 3, 2), u = (4, 1, 1), v = (1, 1,−1), w = (2, 0, 3),

Zjistěte, zda jsou ńıže uvedené vektory lineárně nezávislé:

4. (2, 3,−5), (1,−1, 1), (3, 2,−2) v IR3,

5. (2, 0, 3), (1,−1, 1), (0,−2,−1) v IR3,

6. (1,−1, 1, 2), (1, 8, 7,−7), (1, 2, 3,−1), (1, 5, 5,−4) v IR4,

Spočtěte dimenzi vektorového prostoru V , jestliže:

7. V = 〈(1, 1, 2, 0), (2, 1,−1, 1), (1, 2, 1,−1), (1, 3, 0,−2)〉,

8. V = 〈(1, 2, 1,−1), (1, 1,−1, 2), (1, 0,−3, 5), (2, 3, 0, 1)〉,

9. V = 〈(1, 1,−1, 1), (2, 1, 1,−1), (1, 0, 2,−2), (3, 2, 1,−1)〉,

Určete souřadnice vektoru x vzhledem k bázi {u,v,w}:

10. x = (1, 1, 1), u = (1, 0,−1), v = (2, 1,−2), w = (1, 2, 0),

11. x = (1, 3, 6), u = (1, 1, 2), v = (2, 1,−1), w = (1, 2, 1),

12. x = (4, 4,−6,−18), u = (1, 1, 0, 1), v = (0,−1, 2, 7), w = (2,−1, 0, 1),

13. Necht’ jsou zadány matice

A =





4 2 −1 2
3 −7 1 −8
2 4 −3 1



 , B =









2 3
−3 0
1 5
3 1









.

Určete matici

a) A+ B = b) 3B = c) AB = d) BA =



 c)





7 9
4 6
−8 −8



 d) neńı definováno





14. Necht’ jsou zadány matice

A =





1 1 1
2 2 2
5 5 5



 , B =





3 4 2
−2 −1 −1
−1 −3 −1



 .

Určete matici

a) A+ B = b) 3B = c) AB = d) BA =



c)





0 0 0
0 0 0
0 0 0



 d)





21 21 21
−9 −9 −9
−12 −12 −12








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15. Necht’ jsou zadány matice

A =





2 −1
3 4
6 −2



 , B =

(

2 −2 3
0 1 3

)

.

Určete matici

a) A+ B = b) 3B = c) AB = d) BA =



c)





4 −5 3
6 −2 21
12 −14 12



 d)

(

16 −16
21 −2

)





16. Necht’ jsou zadány matice

A =





1
2
−3



 , B =
(

4 5 0
)

.

Určete matici

a) A+ B = b) 3B = c) AB = d) BA =



c)





4 5 0
8 10 0
12 −15 0



 d)
(

14
)





17. Spočtěte hodnost matice A, jestliže:

a) A =









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









[hod(A) = 3] b) A =









1 2 −5 1 −2
3 1 −4 6 −2
−1 2 −1 1 6
0 1 3 −4 1









[hod(A) = 4]

18. Rozhodněte o řešitelnosti soustavy lineárńıch rovnic a v kladném př́ıpadě určete množinu všech
řešeńı této soustavy:

a)

3x1 − 2x2 + 6x3 + 2x4 − 4x5 = 5
x1 + + 2x3 − x4 + 2x5 = 3
x1 + 2x2 + 2x3 = 1
2x1 − 6x2 + 4x3 + 2x4 − 4x5 = 5

[

2− 2u, −
1

2
, u, 2t− 1, t

]

b)
x1 + x2 + 2x3 + 3x4 + 3x5 + 3x6 = 0
x1 + x2 + x3 + 3x4 + x5 + x6 = 0
2x1 + 2x2 + 2x3 + 6x4 + 2x5 + 8x6 = 0

[−t+ v − 3u, t, −2v, u, v, 0]

c)

x1 + 2x2 + 3x3 + x4 = 1
2x1 + 4x2 + 7x3 + 7x4 = 4
x1 + 2x3 = −2
3x1 + 7x2 + 10x3 + 6x4 = 7

[soustava nemá řešeńı]

d)

−4x1 + 4x2 − x3 + x4 − 7x5 = −11
2x1 − 2x2 + x3 + 3x5 = 4
4x1 − 4x2 + 5x3 + x4 + 7x5 = −3
−6x1 + 6x2 − 4x3 + x4 − 12x5 = −7

[4− u+ v, v, −4− u, 1 + 2u, u]

19. Spočtěte nálsleduj́ıćı determinanty, jestliže:

a)

∣

∣

∣

∣

∣

∣

1 2 −1
−1 1 2
1 −1 0

∣

∣

∣

∣

∣

∣

[6] b)

∣

∣

∣

∣

∣

∣

2 1 −1
2 1 −2
1 1 2

∣

∣

∣

∣

∣

∣

[1]

c)

∣

∣

∣

∣

∣

∣

∣

∣

2 3 0 4
1 2 1 1
3 4 1 1
1 2 2 −1

∣

∣

∣

∣

∣

∣

∣

∣

[2] d)

∣

∣

∣

∣

∣

∣

∣

∣

2 2 −2 1
1 2 1 −2
3 4 −1 2
1 3 3 −2

∣

∣

∣

∣

∣

∣

∣

∣

[0]
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20. Najděte vlastńı č́ısla a vlastńı vektory matice A.

a) A =





0 −3 −3
2 5 −3
0 0 1







λ1 = 1, v1 =





21
−9
2



 , λ2 = 2, v2 =





−3
2
0



 , λ3 = 3, v3 =





−1
1
0









b) A =





0 −1 5
0 −1 4
2 −5 5







λ1,2 = 1, v1 =





3
2
1



 , λ3 = 2, v2 =





11
8
6









c) A =









1 2 2 −1
2 1 −2 1
0 0 2 3
0 0 5 4

















λ1,2 = −1, v1 =









−1
1
0
0









, λ3 = 3, v3 =









1
1
0
0









, λ4 = 7, v4 =









1
−1
24
40
















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