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Jsou dany matice:
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Uréete matici2-A+ B — CT.

Resgeni:
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Jsou dany matice:

1 3 5 4
(37 2) (4

Uréete matici2-A+ B — CT.

Resgeni:
2 6 10
T _
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Jsou dany matice:

1 3 5 4 -1 0
A:<2 0 4>’B:<3 2 1)7C(

Uréete matici2-A+ B — CT.

Reseni
2 6 10 4
T _
R INE
(7T -2 0 _ 2+44-7 6-1-(-2)
5 2 0 /) \ 4435 0422
1

-1 0
2 1
10+0-0
8+1-0
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Dale uréete A-C,C-B,BT -AAT . C
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Dale uréete A-C,C-B,BT -AAT . C

Reseni

7 5
AC:(é g i) 2 2 |=

0 O
([ 1-74+3-(-2)+5-0 1-5+3-24+5-0
"\ 2:740-(—2)+4-0 2-54+0-2+4-0



Dale uréete A-C,C-B,BT -AAT . C

Reseni

7 5
AC:(é g i) 2 2 |=

0 O
([ 1-74+3-(-2)+5-0 1-5+3-24+5-0
"\ 2:740-(—2)+4-0 2-54+0-2+4-0



Reseni:

C-B=



Reseni:



Resent: _
c-B=| 2 2 <§ 21 2)2
0 O
7.445.3  7.(-1)+5.2 7-045-1
=| —2-4+42:3 —2-(-1)+2-2 —2.0+2-1
0-44+0-3 0-(-1)+0-2 0-0+0-1



Reseni:

7 5
C-B= -2 2 <§ 21 (1)>=
0 0
7-445-3 7-(-1)+5-2 7-04+5-1

1)
=| —2-442.3 —2.(-1)+2-2 —2.0+2-1
0-440-3 0-(-1)4+0-2 0-0+0-1
43 3 5
= 2 6 2
0 0 0
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4 3

BT . A=| -1 2
0 1
4.143.2

= -1-142-2

0-1+1-2

(1 3 5\ _
2 0 4 )

4.3+3-0
~1-3+42.0
0-3+1-0

4.5+3-4
~1-5+2-4
0-5+1-4
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2 0 4
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4 3

BT . A=| -1 2
0 1

4.1+3.2

= -1-142-2
0-1+1-2

10 12 32

= 3 -3 3
2 0 4

(1 3 5\ _
2 0 4 )

4.34+3-0
~1-342-0
0-34+1-0

Regeni:
AT . C

4.5+3.4
~1-5+2-4
0-5+1-4



(1 3 5\ _
2 0 4 )

4.34+3-0
~1-342-0
0-34+1-0

4 3

BT . A=| -1 2

0 1

4-1+3:2

= -1-1+2-2

0-141-2

10 12 32

= 3 -3 3

2 0 4
Regeni:
AT . C

neni definovano

4.5+3.4
~1-5+2-4
0-5+1-4
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Uréete hodnost matice A
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Uréete hodnost matice A

Reseni:
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Uréete hodnost matice A

Reseni:

-1

1

h(AT), kdeAT =

h(A)
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Uréete hodnost matice A

Reseni:

-1

h(AT), kdeAT =

h(A)
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3 nenulové nezavislé fadky




1 -1 0 3 2
01 1 3 4

“1lo 0o 0o -10 -10 [ (-01)
0 0 0 -1 -1 -
1 10 3 2
01 1 3 4

"1l o0 0 0 -10 -10
00 0 0 0

3 nenulové nezavislé radky = h(AT) = h(A) =3



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.




Zjistéte zda jsou vektory:
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Reseni:



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:

Zapiseme vektory pod sebe do matice:
-1 0 1 0
4 3 2 5
0 3 -2 5



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:

Zapiseme vektory pod sebe do matice:
10 1 0\ (-4
-4 3 2 5 —
0 3 -2 5



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:

Zapiseme vektory pod sebe do matice:
10 1 0\ (-4 1
4 3 2 5 — ~

0 3 -2 5 0



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:

Zapiseme vektory pod sebe do matice:

-1 0 1 0 ((—4)
4 3 2 5 — ~
0 3 -2 5



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:

Zapiseme vektory pod sebe do matice:

-1 0 1 0 ((—4)
4 3 2 5 — ~
0 3 -2 5
-1 0 1 0
~ 0 3 -2 5
0 0 0 O



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:
Zapiseme vektory pod sebe do matice:
10 1 0\ (-4 1
4 3 2 5 — ~
0 3 -2 5 0
-1 0 1 0

~[ 0 3 2 5| =hA)=2<3
0 0 0 0



Zjistéte zda jsou vektory:
a=(-1 01 0),
b=(-4 3 2 5),
c=(0 3 -2 5)
linedrné nezavislé.

Reseni:
Zapiseme vektory pod sebe do matice:
10 1 0\ (-4 1
-4 3 2 5 — ~
0 3 -2 5 0
-1 0 1 0
~ 0 3 -2 5 |=hnA=2<3
0 0 0 O

tedy vektory jsou linearné zavislé.



Zjistéte zda je vektor d = ( 2 6 -9 10 ) linedrni kombinaci
vektord:

a=(-1 0 1 0)

b=(-4 3 2 5)

c=(0 3 -3 5)




Zjistéte zda je vektor d = ( 2 6 -9
vektord:

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

10 ) linedrni kombinaci

Resent:



Zjistéte zda je vektor d = ( 2 6 -9
vektorl‘]'
=(-1 0
b =(-4 3
c=(0 3 -

N =
ol o1 ©

)
)
)

w

10 ) linedrni kombinaci

Reseni:

Zapiseme vektory pod sebe do matice.
-1 0 1 0

4 3 2 5

0 3 -3 5

2 6 -9 10

A—



Zjistéte zda je vektor d = ( 2 6 -9

10 ) linedrni kombinaci

vektorl‘]'
=(-1 0 1 0)

b_( 4 3 2 5)

c=(0 3 -3 5)

Reseni:

Zapiseme vektory pod sebe do matice.
10 1 0 (-4) 2
-4 3 2 5 —

A= 0 3 -3 5
2 6 -9 10 —



Zjistéte zda je vektor d = ( 2 6 -9 10 ) linedrni kombinaci
vektord:

a=(-1 0 1 0)
b=(-4 3 2 5)
c=(0 3 -3 5)
Reseni:
Zapiseme vektory pod sebe do matice.
10 1 0 (-4) 2
-4 3 2 5 —
A= 0 3 -3 5
2 6 -9 10 —
-1 0 1 0
0 3 -2 5
"o 3 3 5
0 6 -7 10



Zjistéte zda je vektor d = ( 2 6 -9
vektord:

10 ) linedrni kombinaci

a=(-1 0 1 0)
b=(-4 3 2 5)
c=(0 3 -3 5)
Reseni:
Zapiseme vektory pod sebe do matice.
10 1 0 (-4) 2
-4 3 2 5 —
A= 0 3 -3 5
2 6 -9 10 —
-1 0 1 0
0 3 -2 5 (=1) (-2
"o 3 3 5 -
0 6 -7 10 —



Zjistéte zda je vektor d = ( 2 6 -9 10 ) linedrni kombinaci
vektord:

a=(-1 0 1 0)
b=(-4 3 2 5)
c=(0 3 -3 5)
Reseni:
Zapiseme vektory pod sebe do matice.
10 1 0 (-4) 2
-4 3 2 5 —
A= 0 3 -3 5
2 6 -9 10 —
-1 0 1 0 -1 0 1 0
0 3 -2 5 (-1) (-2) 0 3 -2 5
"o 3 3 5 - "1 0 0 10
0 6 -7 10 — 0 0 -3 0
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10 1 0 10 1 0
0 3 25 0 3 25
“1 o 0o -1 0] (=3 Tl o o0 -1 o0
00 30 - 00 0 0

Vidime, Ze prvni tii fadky jsou linearné nezavislé, h(A) = 3. Jelikoz
hodnost matice se nezméni, pokud z ni vynechame posledni fadek
odpovidajici vektoru d, je d linearni kombinaci a, b, c.




Vypoctéte determinant Sarrusovym pravidlem.
5 2 -4
3 3 1
5 2 7




Vypoctéte determinant Sarrusovym pravidlem.
5 2 -4
3 3 1
5 2 7

Reseni:



Vypoctéte determinant Sarrusovym pravidlem.

5 2 -4

3 3 1

5 2 7
Resgeni:

(5:3:7+2-1-(=5)+3-2-(—4))—(=5-3-(—4)+5-2:1+3.2.7) =



Vypoctéte determinant Sarrusovym pravidlem.

5 2 -4

3 3 1

5 2 7
Resgeni:
(5-3-7+2-1~(—5)+3-2~(—4))—(—5~3-(—4)+5~2-1—|—3~2-7) =

(105 — 10 — 24) — (60 + 10 + 42)



Vypoctéte determinant Sarrusovym pravidlem.

5 2 -4

3 3 1

5 2 7
Resgeni:
(5-3-7+2-1~(—5)+3-2~(—4))—(—5~3-(—4)+5~2-1—|—3~2-7) =

(105 — 10 — 24) — (60 4 10 4 42)=71 — 112



Vypoctéte determinant Sarrusovym pravidlem.

5 2 -4
3 3 1
5 2 7

o

eseni:
5-3-7+2-1~(—5)+3-2~(—4))—(—5~3-(—4)+5~2-1—|—3~2-7) =
(105 — 10 — 24) — (60 + 10 + 42)=71 — 112= —41

—~



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.
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Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Reseni:



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Regeni:
5 2 -4 +— -1 -4 -6
3 3 1 -(—2) =3 3 1

5 2 7 -5 2



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Regeni:
5 2 -4 +— -1 -4 -6 3 -(—5)
3 3 1 -(—2) =3 3 1 —

5 2 7 5 2 7 —



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Resen:

5 2 -4 — -1 4 -6 3 (-5)
3 3 1 (—2) =13 3 1 —

5 2 7 -5 2 —
-1 -4 -6

=0 -9 -17



Urcete hodnotu predchoziho determinantu pomoci elementarnich

aprav.

Regent:

5 2 -4 — -1 4 -6 -(—5)
3 3 1 (—=2) =3 3 1

5 2 7 5 2 7 —
-1 -4 -6

=0 -9 -17 22



Urcete hodnotu predchoziho determinantu pomoci elementarnich

aprav.

Reseni:

&)
)
1
&
T

-5 2 —
1 -4 -6
22 =3/ 0 -9 -17
— 0 0 -41



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Resen:
5 2 -4 — -1 -4 -6 3 (-5)
3 3 1| (=2 =3 3 1] «
-5 2 -5 2 —
-1 4 -6 -1 -4 -6
=0 -9 -17 22 =510 -9 -17
0 22 37 9 0 0 -41



Urcete hodnotu predchoziho determinantu pomoci elementarnich
aprav.

Resen:
5 2 -4 — -1 -4 -6 3 (-5)
3 3 1| (=2 =3 3 1] «
-5 2 -5 2 —
-1 4 -6 -1 -4 -6
=0 -9 -17 22 =510 -9 -17
0 22 37 | 9 «+ 0 0 -41

= % (=1)-(-9) - (—41) = —-41
(Protoze determinant matice v hornim trojahelnikovém tvaru je
roven soucinu diagonalnich prvki.)



Vypoctéte hodnotu determinantu rozvojem.
2 1 -1 4
3 2 -2 5
1 1 1 0

0 2 2 4




Vypoctéte hodnotu determinantu rozvojem.
2 1 -1 4

3 2 -2 5
11 1 0
0 2 2 4

Reseni:



Vypoctéte hodnotu determinantu rozvojem.

2 1 -1 4
3 2 -2 5
1 1 1 0
0 2 2 4
Regeni
-2 5 3 -2 5
2 1 1 O0(—-1-|1 1 0|+
2 4 0 2 4
3 2 5 3 2 -2
+(-1) 1 1 0|—4 1 1 1 |=
0 2 4 0o 2 2



Vypoctéte hodnotu determinantu rozvojem.

5

-2

3 2

Reseni:

3 2 -2

5

2

2
—2.(2-1-441-2:5+42-(=2)-0-2-1.5-2.2.0—1-(=2

+

)
)
)

4
4
—4.(3-1-242-1.04+1-2-(—2)—(=2)-1-0—-1-2:3-1.2.2) =

+(-1)-(3-1-442-0-0+1-2.5-5-1.0-3-2-0—1-2-4

)
)

~1-(3-1-4+(-2)-0-04+1-2:5-5-1.0—-3-2.0—1-(—2



Vypoctéte hodnotu determinantu rozvojem.

5

-2

3 2

Reseni:

3 2 -2

5

2

2
—2.(2-1-441-2:5+42-(=2)-0-2-1.5-2.2.0—1-(=2

+

)
)
)

4
4
—4.(3-1-242-1.04+1-2-(—2)—(=2)-1-0—-1-2:3-1.2.2) =

+(-1)-(3-1-442-0-0+1-2.5-5-1.0-3-2-0—1-2-4

)
)

~1-(3-1-4+(-2)-0-04+1-2:5-5-1.0—-3-2.0—1-(—2

2.(8+10—10+8)—1-(12+10+8)—1-(124+10—8)—4-(6—4—6—4)



Vypoctéte hodnotu determinantu rozvojem.

5

-2

3 2

Reseni:

3 2 -2

5

2

2
—2.(2-1-441-2:5+42-(=2)-0-2-1.5-2.2.0—1-(=2

+

)
)
)

4
4
—4.(3-1-242-1.04+1-2-(—2)—(=2)-1-0—-1-2:3-1.2.2) =

+(-1)-(3-1-442-0-0+1-2.5-5-1.0-3-2-0—1-2-4

)
)

~1-(3-1-4+(-2)-0-04+1-2:5-5-1.0—-3-2.0—1-(—2

2.(84+10—10+8)—1-(124+10+8)—1-(12+10—8)—4-(6—4—6—4)
2.16—30 — 14 — 4 (—8)



Vypoctéte hodnotu determinantu rozvojem.

5

-2

3 2

Reseni:

3 2 -2

5

2

2
—2.(2-1-441-2:5+42-(=2)-0-2-1.5-2.2.0—1-(=2

+

)
)
)

4
4
—4.(3-1-242-1.04+1-2-(—2)—(=2)-1-0—-1-2:3-1.2.2) =

+(-1)-(3-1-442-0-0+1-2.5-5-1.0-3-2-0—1-2-4

)
)

~1-(3-1-4+(-2)-0-04+1-2:5-5-1.0—-3-2.0—1-(—2

2.(84+10—10+8)—1-(124+10+8)—1-(12+10—8)—4-(6—4—6—4)
2.16—30—14—4.(—8) =20



Uréete matici inverzni k matici
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Uréete matici inverzni k matici

1 -3 5
A=1 0 -1 2
1 0 -2
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Uréete matici inverzni k matici

1 -3 5
A= 0o -1 2
1 0 -2
Reseni:
1 -3 5|1 0 0
0 -1 20 1 O
1 0 -2/0 0 1



Uréete matici inverzni k matici

1 -3 5
A= 0o -1 2
1 0 -2
Reseni:
1 -3 5|1 0 0 (-1)
0 -1 210 1
1 0 -2/0 0 1 —



Uréete matici inverzni k matici

1 -3 5
A= 0o -1 2
1 0 -2
Reseni:
1 -3 5|1 0 (-1)
0 -1 210 1
1 0 2|0 0 —



Uréete matici inverzni k matici

1 -3 5
A= 0 -1 2
1 0 -2
Resent:
1 -3 5|1 0 0 (-1)
0 -1 210 1 O)
1 0 2|0 0 1 —
1 3 5|1 0 0
~ 0O -1 20 1 0 -2
0 3 -7/-1 0 1 —



|

-3 5
-2
0 -2

1
0
1

Reseni:

Uréete matici inverzni k matici

A

1
0
-1
1
0
1

3 5
1 2
3 7
3 5
1 2
0 -1

1
0
0
1
0
0



|

-3 5
-2
0 -2

1
0
1

Reseni:

Uréete matici inverzni k matici

A

1
0
-1
1
0
1

3 5
1 2
3 7
3 5
1 2
0 -1

1
0
0
1
0
0
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15
7
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4
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1
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1
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15
7
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|

-1
2
-1

-6
-7
-3

0 02
1 0|2
0 1|1

1
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7
3

|
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-6 -1
-7 -2
-3 -1
-6 -1
-7 -2
-3 -1

1 0 02

0 1 012

0 0 1]1
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VyreSte soustavu rovnic:
3x1 + 2% 4+ x3
S3x1 + x4+ 4x3
2x1 - X2 4+ 3x3
2x1 + x 4+ bxs

X4
X4
X4
X4




VyreSte soustavu rovnic:

3x1 + 2% 4+ x3
S3x1 + x4+ 4x3
2x1 - X2 4+ 3x3
2x1 + x 4+ bxs

X4
X4
X4
X4

Reseni:



VyreSte soustavu rovnic:
3x1 + 2x% 4+ x3 -
-3y + X2 + 4x3 +
2x1 - X2 4+ 3x3 -
2x1 + x + bx3 +

X4
X4
X4
X4

Reseni:
Zapiseme soustavu maticoveé.



VyreSte soustavu rovnic:

3x1 + 2% 4+ x3 - x4 = 0

S3x1 + x4+ 43 + x4 = -5

2x1 - X 4+ 3x3 - x4 = -3

2x1 + x 4+ 5x3 + x4 = -5
Resen:

Zapiseme soustavu maticoveé.
3 2 1 -1]0
-3 1 4 1]-5
2 -1 3 -1]-3
-2 1 5 1]-5



VyreSte soustavu rovnic:

3x1 + 2% 4+ x3 - x4 = 0
SB3x 4+ x + 43 4+ xg = -5
2x1 - X2 + 3x3 - x3 = -3
2x1 + x2 4+ 5bx3 + xx = -5
Reseni:
Zapiseme soustavu maticoveé.

3 2 1 -1]0 +—

-3 1 4 1]-5

2 -1 3 -1]-3

-2 1 5 1]-5 +



VyreSte soustavu rovnic:

3x1 + 2% 4+ x3 - x4 = 0
SB3x 4+ x + 43 4+ xg = -5
2x1 - X 4+ 3x3 - x4 = -3
2x1 + x 4+ 5x3 + x4 = -5
Reseni:
Zapiseme soustavu maticoveé.

3 2 1 -1]0 —

-3 1 4 1]-5

2 -1 3 -1]-3

-2 1 5 11]-5 +

1 3 6 0]-5

-3 1 4 1]-5
"1 2 13 -1/|-3

-2 1 5 1]-5



VyreSte soustavu rovnic:

3x1 + 2x2 + x3 - x3 = 0

S3x1 + x4+ 43 + x4 = -5

2x1 - X 4+ 3x3 - x4 = -3

2x1 + x 4+ 5x3 + x4 = -5
Resen:

Zapiseme soustavu maticoveé.
3 2 1 -1]0 +—
-3 1 4 1]-5
2 -1 3 -1]-3
-2 1 5 1]-5 +
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7 17
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7
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0

-9

-7

7 -9 -1
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-7

7 -9 -1
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0 3
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PrepiSseme matici opét na rovnice.



PrepiSseme matici opét na rovnice.
x1 4+ 3x + 6x3
32 + 13x3
X3
—3xa

-13
-1



PrepiSseme matici opét na rovnice.

x1 + 3x + 6X3 = -5
32 + 13x3 = -13
X3 = -1 = x3 = —1
—3X4 = -6 = X4 = 2



PrepiSseme matici opét na rovnice.
x1 4+ 3x + 6x3
32 + 13x3
X3
—3xa
Dosadime x3 do 2. rovnice:

=x3=-—1
= x4 =2



PrepiSseme matici opét na rovnice.
x1 4+ 3x + 6x3

32 + 13x3
X3
—3xa
Dosadime x3 do 2. rovnice:
3% - 13 = -13
30, = 0

X2 = 0

=x3=-—1
= x4 =2



PrepiSseme matici opét na rovnice.
x1 + 3x + 6X3 =
3X2 + 13X3 =

X3 =
—3xs =
Dosadime x3 do 2. rovnice:
3% - 13 = -13
30, = 0

X2 = 0 =x =0

=x3=-—1
= x4 =2



PrepiSseme matici opét na rovnice.
x1 + 3x + 6X3 =
3X2 + 13X3 =

X3 =
—3xs =
Dosadime x3 do 2. rovnice:
3% - 13 = -13
30, = 0
X2 = 0 =x =0

Dosadime x> do 1. rovnice:

=x3=-—1
= x4 =2



PrepiSseme matici opét na rovnice.
x1 + 3x + 6X3 =
3X2 + 13X3 =

X3 =
—3xs =
Dosadime x3 do 2. rovnice:
3% - 13 = -13
30 = 0
X2 = 0 =x =0
Dosadime x> do 1. rovnice:
xx + 3:0 + 6-(-1) = -5

xx = -5 + 6 = 1

=x3=-—1
= x4 =2



PrepiSseme matici opét na rovnice.
x1 + 3x + 6X3 =
3X2 + 13X3 =

X3 =
—3xs =
Dosadime x3 do 2. rovnice:
3% - 13 = -13
30, = 0
X2 = 0 =x =0
Dosadime x» do 1. rovnice:
xx + 3:0 + 6-(-1) = -5
x = -5 4+ 6 = 1

-1 =x3=-—1
-6 = x4 =2
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