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Cviceni 2
Priklad 1. Rozhodnéte, zda lze vektor ¥ vyjadfit jako linedrni kombinaci vektort @, v, @, v kladném
pripadé urcete prislusné koeficienty:

a) #=(-1,0,2,3), @=(1,-1,0,2), 7= (1,2,0,3), & = (1,-4,2,1),
b) Z=(4,4,—6,-18), @ =(1,1,0,1), 7= (0,-1,2,7), @ = (2,-1,0,1),
c) ¥=(8,3,2), 4= (4,1,1), 7= (1,1,-1), @ = (2,0,3),
d) 7=(1,-1), 4= (-14,3), 7= (5,-1), ¥ = (1,7),
e) Z=(1,3,6), = (1,1,2), 7= (2,1,-1), & = (1,2,1),
f) #=(1,1,1), 4= (1,1,-1), 7= (2,1,-2), @ = (1,2, —1),
Priklad 2. Zjistéte, zda jsou niZze uvedené vektory linedrné nezavislé:
a) (2,3,-5), (1,—1,1), (3,2,-2) v IR,
b) (270 3), (1,-1,1), (0,-2,—1) v IR?,
c) (1,-1,1,2), (1,8,7,-7), (1,2,3,-1), (1,5,5, —4) v IR*,
d) (2,1,-1,2,-1), (-4,3,2,-1,1), (3,5,-2,1,-2), (2,2,-1,3,-1), (-1,2,3,1,3) v IR®,
e) (1,0,1), (1,1,0), (0,1,1) v IR?,
f) (4,0,1), (1,3,4), (3,2,1) v IR,

(
g) (1,0,2,3), (-1, 105) (2,3,7,1) v IR,
h) (3,1,-2), (3,—-1,-19), (—1,2,5) v IR?,
i) (1,2,3,0), (2,0,1, 1) (1,1,1,1) v R*,

Priklad 3. Urcete pro kterd a € IR jsou nésledujici vektory linedrné nezéavislé:
a) (a,—4,-1), (4,—6,-3), (1,1,—a) v IR?,
b) (1,a,1), (2,2,a), (1,1,1) v R?,

Priklad 4. Z vektord nizé vyberte néjakou bazi jejich linearniho obalu:

a) (5,7,—1,3), (1,-3,8,2), (9,17, -10,4), (—2,6,—16, —4) € IR*,
b) (1,0,2,-3), (3,2,1,-5), (=1,2,1,-2), (=3,0,2,0) € R*,

Priklad 5. Rozhodnéte, zda vektor Z patii do linedrniho obalu mnoziny M:

a) #=(1,-1,2,1), M ={(1,0,2,2), (0,1,0,2)},
b) Z=(1,4,—4,-1), M ={(0,1,-3,4), (2,2,2,2), (1,-1,3,7)},

Piiklad 6. Rozhodnéte, zda nasledujici vektory tvoii bazi prostoru IR3:

a) (1,0,1), (3,1,0), (5,2,1),
b) (1,2,3), (2,0,1), (5,2,5),
c) (1,4,-1), (0,2,3),

Priklad 7. Spoctéte dimenzi vektorového prostoru V, jestlize:

a) V=1((1,1,2,0), (2,1,-1,1), (1,2,1,-1), (1, -2)),
b) V= ((1,2,1,—1)7 (1,1,-1,2), (1,0,-3,5), (2 3, O 1)),
c) V={(1,1,-1,1), (2,1,1,-1), (102—)7 (321 -1)),
d) V={(1,2,0, 1), (2,3,-1,2), (0,— ,0), (3,5,—1,3)),
e) V=(12,3,4), (1,5,1,2), (1,1,2,3)),

f) V={(4,4,23), (4,3,1,0), (1,2,2,3), (2,3,4,4)),



Piiklad 8. Najdéte bazi IR?*, ktera obsahuje vektor o

a) v=(1,2,3,4),
b) v=(1,1,1,0),
c) v=(1,0,0,0),
Priklad 9. Pro kterd p € IR je vektor @ prvkem linedrniho obalu mnoziny M7 Naleznéte néjakou bazi
prostoru (M) a urdete jeho dimenzi.
a) 6: (7,_27]7)7 M = {(2a375)7 (37778)a (17_671)}7
b) ,l_l::(p7630)7 M:{(2’3?0)7 (1717 1)’ (1’ ]"0)}’



Cviceni 3

Priklad 10. Urcete velikosti vektort i, ¥ a tihel ¢, ktery tyto vektory sviraji, je-li:

a) = (27 717 72)7 7= (17 ]-7 74)3
b) i@ =(1,0,8), ¥ = (—2,0,—16),
o) @=(2,-1,-2,4), 7= (0,2,—1,0),
a) ﬁ:( ) )v (O 1)
a) u=(1,1,1), v=(1,0,0),
a) u=(1,2,3), v=(4,5,6),
Priklad 11. Nechf jsou zaddny matice
1 2 3 1 4 4 -1 4 0
A=12 4 6], B=[2 3 4], C=[-2 0 4
-2 -1 0 3 5 1 0 7 8
Urcete matici X, jestlize:
a) X=2A-5B+CT,
b) X=4AT +4B -C,
Priklad 12. Spoctéte hodnost matice A, jestlize:
1 2 0 -1 1 2 3 4 5
2 2 1 -2 2 3 4 4 7
M) A=y 1 3 [hod(A)=] B) A=17 1 1 3 4
1 0 1 -1 3 5 7 8 12
1 2 3 21 0 -1
4 5 6 2 2 1 -1
c) A= 7 8 9 [hod(A) =] d) A= 9 3 9 _1
1 1 1 2 4 3 -1
3 -1 0 1 =2 0 -1 -1 0
2 1 -1 2 =3 1 0 3 5
0 A=l3 5 1 1 2 [hod(A)=3] ) A=|1 o ¢
2 -5 1 =2 2 1 1 1 0
2 10 5146 o
g) A=|0 1 1 [hod(A) =] h) A=
5 o 0 -1 2 -1 1 6
0o 1 3 —4 1

Priklad 13. Urcete hodnost matice A v zavislosti na parametru p € IR, jestlize:
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[hod(A) = 4 pro p # 2, hod(A) =1 pro p = 2]

= O = =
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Cvicdeni 4

Priklad 14. Rozhodnéte o FeSitelnosti soustavy linedrnich rovnic a v kladném piipadé uréete mnozinu
vsech reseni této soustavy:

6rx; + 229 — x3 + Txy =0
4, + 229 — 3x3 + bdry = -4 _ _ _ — _
a) w1 4 m — @z — x4 =0 [11 =2, 20 =—2, 25 =1, x4 = —1]
X1 + x3 =3
3r1 — 2x9 + 6x3 4+ 2x4 — 4xs =5
T+ + 2x3 — x4 + 2x5 =3 _ _1 _
b) vy 4 20 4 2 _ 2 — 2u, 5 U 2t—1,¢
20¢¢ — 6x2 + 4dx3 + 24 — 45 =5
2¢1 + 229 — 223 4+ x4y =1
r1 + 2z + x3 — 214 = _ _9_ — —
c) 3o, + Ary — w3 4 204 = [£1 = =34 3t, 20 =3 —-2t, 23 =t, x4 = 1]
I + 3£E2 + 3(233 — 2:04 =4
T — T3 + 3.’£4 =0
r1 o+ T2 - T4y - X5 = L _
d) 5v1 + o — 4drs + 3ry — 95 = [S +3t, —s —3t, s, —t, ﬂ
Ty — To — 2x3 + x4 — bxy =0
1 + T2 + X3 + 24 =0
To =+ I3 + Tyg —+ Is5 = 0
e) r1 + 22 + 3x3 =0 [t, t, —t, —t, t]
ro + 2x3 + 34 + 4dxs5 =0
r3 + 2x4 + 35 =
1 + a2 + 2x3 + 34 + 3x5 + 3xrg =0
f) Iy + ) + T3 + 31‘4 + Ty + Te =0 [—t +v— 3U, t, —2’(), u, v, 0]
2.’21 —+ 21’2 + 2.’E3 + 6£C4 + 21’5 + 8(E6 = 0
T, 4+ T2 + 2x3 + 3x4 + 3x5 + 3z =1
g) z1 + 1wz + x3 + 3z4 + x5 + 1z =-—1 [-1—t4+v—3u, t, —2—2v, u, v, 2]
201 + 229 + 23 4+ 6xy + 225 + 8xg =10
r1 + T2 + x3 =4
h) 21‘1 + 2:752 + 5£L'3 =11 [J}l = 1, Ty = 2, T3 = 1]
4£L'1 + 6152 + 8!E3 =24
200 4+ x2 + x3 =1
i) 4z +  x9 =-2 [x1 = =1, 29 =2, x3 = 1]
—2xr1 4+ 239 + 3 =7
—4$1 + 4562 - I3 + x4 - 71‘5 =-11
. 2CE1 — 2%2 —+ I3 + 31’5 —4 _ A4
‘]) 4(E1 — 4ZC2 + 5(E3 + x4 + 7$5 =-3 [4 U+, v, 4 b 1+ 2u’ u}
—6x1 + 6z — 4dx3 + x4 — 1225 =-7
1 + 229 + 33 + 14 =1
k) 2ry + drp + Twz 4 e = [soustava nemé FeSeni
X1 + 21’3 = 72
3(E1 + 71’2 + 10£C3 + 6(E4 =7



Priklad 15. Rozhodnéte o FeSitelnosti soustavy linedrnich rovnic a v kladném piipadé uréete mnozinu
vsech reseni homogenni soustavy rovnic s matici:

1 2 3 1 -1 1
a1 11 1 b2 o 3 0
1 -3 2 0 -2 -1

P¥iklad 16. Reste nehomogenni soustavu linedrnich rovnic s rozsifenou matici:

11 1] 2 12 1] 1
al 2 -1 1|1 1 w21 —1] 2 I
1 -2 0|-3 1 2 —1|-1
11 1] 2 1 2 3|7
ol -1 1 2]-1 1 a1 -3 2|5 [
20 1| 0 1 1 1|3
23 11 L s s 4|4
ol 14 —2|3 N I I
13 —1]2 1 8 7 —7| 6

Priklad 17. Klasifikujte feSeni nehomogenni soustavy linedrnich rovnic vzhledem k parametru a € IR s
danou rozsifenou matici:

a+1 1 1 2
a) 1 a 0|-1 [
3 2 2] 3
1 1 1] 2
b) 1 -2 a| 5 I
—a 3 —-1|-6
1 a -3 5
c)| a -3 1 10 [a = 2 nekoneéné mnoho Feseni
1 9 —-10|a+3
1 1 —a|l
) 1 -2 3|2 [a = —6 nem4 FeSeni, a = 1 nekoneéné mnoho Feseni
1 a —1]1
a 1 1 1|1
1 a1 1|1
1114 1)1 l
111 a|l
a 1 0 1]|1
f) 8 (1) 26{ (1) 8 [a = 0 nem4 feSeni, a = 1 nekoneén& mnoho Feseni
01 a 1|0



Cviceni 5
Piiklad 18. Najdéte inverzni matici A~! pomoci Gauss-Jordanovy eliminace k matici A:

1 0 1 (0 11
a) A=[1 -1 1 A'=-13 -3 0
2 1 -1 3 -1 1)
1 0 -1 0 -1 1\]
b) A=[0 1 1 Al=11 2 -1
11 1 -1 -1 1/
2 2 -1 [ ]
c) A=[1 2 -1 ATt =
11 0 i |
6 —4 -—17 3 7 —5\]
d) A=|-1 1 3 At=(0 2 1
2 -1 -6 12 -2/
1 0 4 [ 1 (-8 8 4]
e) A=[1 -1 1 A*lfz -5 2 3
1 2 6 i 3 -2 -1/
1 2 3 i 1 (2 4 2 ]
f) A=(-1 0 1 A‘1:§ -3 5 4
2 21 I 2 -2 -2/
1 2 -1 [ ]
g A=(2 0 1 ATl =
1 -2 1 i |

P¥iklad 19. Spoditejte inverzni matici A~! pomoci Gauss-Jordanovy eliminace k matici A s parametrem
a € IR:

1 1 —a
a) A=[2 -1 3-a ATl =
1 a -1

Priklad 20. Necht je ddna matice

1 1 —a
A=12 -1 3-a
1 a -1
a) Spoctéte A2 b) Spoctéte (AT)2. c) Spoctéte AT - A. d) Spoctéte A - AT.

Priklad 21. Necht

12 1 1 1 1
A=(11 -1], B=[o0o o0 o0
2 2 -1 -1 -1 -1

Reste maticovou rovnici

a) A-X=B,
b) X-A=B.



Priklad 22. Necht

1 -1 0 1 -1
A=(3 -4 —2], B=[1 o
—2 3 1 -1 1

Reste maticovou rovnici

a) A-X=B,
b) X.-A=B"
Priklad 23. Necht
2 -3 -1 1 -1 -1
A=|1 -1 0], B=|-1 1 1
0 1 1 1 -1 1
Reste maticovou rovnici
a) A-X=B+X,
b) X-A-B=X
Priklad 24. Necht
1 1 2 2 1 0
A=11 2 3|, B=|0 1 1
1 1 1 2 =2 0
Reste maticovou rovnici
0 -3 9
a) X-A=3B, X=1-3 3 0
18 —-12 0
Priklad 25. Necht
1 3 5 3 0 3 -6
A:ﬁ 1 5 2], B=|1 -3 0
-2 3 4 2 6 -9

Reste maticovou rovnici
a) 12AT . X-3X=4B, |X=

Priklad 26. Necht

21 0 1 11
A=11 2 -1)], B=(1 1 1
1 2 0 1 3 2

Reste maticovou rovnici

1 -1 0
a) AX—-X=¢C, |X=[0 2 1
0 0 0
Piiklad 27. Necht
11 1 -1 0 -1 110
A=(2 2 2|, B=|1 1 0], c=[0 1 1
2 -1 0 1 0 1 101

Reste maticovou rovnici
a) A-X-C=B-X,
b) X-A=X-B+C.



Priklad 28. Necht

0 -1 1 1 1 0 3 2 1
A=|1 0 1|, B=(1 1 -1}, C=1(2 1 3
1 -1 1 1 2 -1 1 3 2
Reste maticovou rovnici
-1 -4 3
a) AXB=C, X=1 2 2 -3
6 2 —4
Priklad 29. Necht
2 2 1
A=12 0 3
2 1 1
Reste maticovou rovnici
-2 -3 5
a) AX+ X+ A =0, kde O je nulova matice, X=2 3 -7
0 1 -2
Piiklad 30. Necht
1 2 3
A=|-1 0 1
2 21
Reste maticovou rovnici
-2 -6 -5
a) A-X—X+4A =0, kde O je nulova matice, X=[-2 2 3
0 —4 -6



Cviceni 6

Priklad 31. Spoctéte nalsledujici determinanty, jestlize:

1 2 -1 2 1 -1
a) |-1 1 2 1 b |21 -2 I
1 -1 0 11 2
10 -1 1 1 0 -1 1
01 0 1 -1 1 1 0
i o o0 1 Id 1y 1 1 o [
01 -1 1 0 -1 0 1
2 1 1 -1 2 1 -1 1
1 -1 0 0 1 2 2
© |9 o -1 1 IO |9 o 1 1 [
1 2 1 0 1 2 1 =2
3 3 -1 1 100 1
12 1 0 02 3 1
g |1 2 1 1 I 1]
2 1 -2 2 231 0
1 2 1 -1 1 2 4 -1
Lol2 -1 -1 2 9 2 2
Dol 1 19 209D 17 31 o [~15]
1 2 1 2 21 2 1
1 2 -1 2 2 0 -3 3
2 -3 1 0 1 4 3 -1
k) 0 -2 0 0 [=20] 1) 1 -4 8 0 [204]
1 2 1 -4 0 3 -1 2
2 3 0 4 9 92 —2 1
121 1 1 2 1 -2
m) 347 1 I A O [0]
12 2 -1 13 3 -2

Piiklad 32. Urcete, pro jaké hodnoty parametru p € IR je matice A regularni (resp. singuldrni) , jestlize:

1 p 1 -1
20 1 p ) Y

a) A= 11 1 -1 [det A = —p® — 3p+ 4, pro p € {—4; 1} je singularni]
11 2 1
p 1 1 -1

b) A= (1) % 1 fl [det A =, pro p € {} je singuldrni]
11 2 1
1 p 1 1

c) A=12 1 p det A =2p? —p, prop € {0; 2} je singulérni}
2 10
p -1 3

d A=|1 -2 p [det A = —p® + 19p — 34, pro p € {2;17} je singulrni]
-5 1 =7



Priklad 33. Necht

3 8§ 7 1 -2 0 0 0
-5 7 20 -5 1 0 0
A= -8 -1 0 0}’ B -8 4 1 O
1 0 0 0 1 10 -7 2

Spoctéte determinant matice
a) A-B-AT
b) AQ ' BTﬁ H
c) ATL-B7H ]

Priklad 34. Uzitim Cramerova pravidla vyfeste nehomogenni soustavu linearnich rovnic s rozsifenou
matici:

2 1 1] 1 12 1] 1
ay| 4 1 0|-2 [-1;21] b2 1 -1] 2 I
-2 2 1| 7 1 2 —1]-1
11 1] 2 1 2 3|7
of -1 1 2|-1 1T a1 -3 2|5 I
—2 0 1] 0 1 1 13
2 3 11 11 1] 4
) 1 4 —23 1 nl2 2 5|11 [[152;1]]
1 3 —1]2 4 6 8|24

Piiklad 35. Najdéte inverzni matici A~! pomoci adjungované matice A k matici A:

1 0 1 (0 11
a) A=[1 -1 1 A‘lzg 3 -3 0
2 1 -1 3 -1 1)
1 0 -1 0 -1 1\]
b) A=(0 1 1 At=(1 2 -1
11 1 -1 -1 1/
2 2 -1 i ]
o) A=[1 2 -1 ATl =
11 0 i |
6 —4 —17 3 7 —5\]
d) A=|-1 1 3 At=(0 2 1
2 -1 -6 1 2 -2/
1 0 4 [ 1 (8 8 4]
e) A=[1 -1 1 A*l_z -5 2 3
1 2 6 i 3 -2 -1/
1 23 i (2 4 -2\]
fy) A=[-1 0 1 A*Ifé -3 5 4
2 21 I 2 -2 -2/
1 2 -1 [ ]
g A=(2 0 1 ATt =
1 -2 1 i |

10



