
Matice

Definice 4.1
Necht’ (T ; +, ·) je č́ıselné těleso, m, n ∈ N a dále necht’ aij ∈ T pro všechny
indexy i = 1, 2, . . . ,m a j = 1, 2, . . . , n. Potom schéma

A =


a11 a12 . . . a1n

a21 a22 . . . a2n

...
...

...
am1 am2 . . . amn

 = (aij)m×n

se nazývá matice typu m× n nad T .

• Pro každý prvek aij je i jeho řádkový index a j jeho sloupcový index.

• Necht’ r = min{m, n}, pak prvky a11, a22, . . . , arr tvoř́ı tzv. hlavńı dia-
gonálu matice A.

Typy matic

Definice 4.2

• Matice A = (aij)m×n se nazývá nulová, jestliže aij = 0 pro každé indexy
i, j.

• Matice A = (aij)m×n se nazývá čtvercová stupně n, jestliže m = n.

• Čtvercová matice se nazývá diagonálńı, jestliže mimo hlavńı diagonálu
jsou všechny prvky nulové.

• Diagonálńı matice se nazývá skalárńı, jsou-li si všechny prvky hlavńı dia-
gonály rovny.

• Skalárńı matice se nazývá jednotková, pokud má na hlavńı diagonále samé
jedničky. Znač́ıme ji E.

Rovnost matic

Označeńı
Množinu všech matic typu m× n nad tělesem T budeme označovat Mm×n(T ),
množinu všech čtvercových matic stupně n nad T pak Mn(T ).

Definice 4.3
Dvě matice A, B ∈ Mm×n(T ) jsou si rovny (ṕı̌seme A = B), jestliže aij = bij

pro každé i, j .



Sč́ıtáńı matic

Definice 4.4
Necht’ A, B ∈ Mm×n(T ). Součtem matic A a B rozumı́me matici A + B =
(cij)m×n, kde cij = aij + bij pro každé i, j .

Př́ıklad 4.1
Součtem matic

A =
(

1 −2 0
−1 3 1

)
, B =

(
2 −2 1
0 −1 4

)
je matice

A + B =
(

3 − 4 1
− 1 2 5

)
·

Sč́ıtáńı matic

Věta 4.1
Množina Mm×n(T ) spolu se zavedeným sč́ıtáńım je abelovská grupa.

Násobeńı matice skalárem

Definice 4.5
Necht’ (T ; +, ·) je č́ıselné těleso, A ∈ Mm×n(T ), c ∈ T . Zavedeme zobrazeńı
” · ” : T ×Mm×n(T )→Mm×n(T ) předpisem

c ·A = (bij)m×n ,

kde bij = c · aij pro každé i, j. Toto zobrazeńı nazýváme násobeńı matice
skalárem. (Prvky z T nazýváme skaláry.)

Násobeńı matice skalárem

Př́ıklad 4.2

Necht’ T := C, c := −i ∈ C a A :=
(

i −1
2 + i −3 + 2i

)
∈M2(C).

Pak

c ·A = (−i) ·
(

i −1
2 + i −3 + 2i

)
=
(

1 i
1− 2i 2 + 3i

)
∈M2(C).

Věta 4.2
Pro libovolné skaláry c, d ∈ T a libovolné matice A, B ∈Mm×n(T ) plat́ı

1. c · (A + B) = c ·A + c ·B,

2. (c + d) ·A = c ·A + d ·A,

3. (c · d) ·A = c · (d ·A),

4. 1 ·A = A .
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Součin matic

Definice 4.6
Necht’ A = (aij)m×n, B = (bjk)n×p jsou matice nad tělesem T . Součinem matic
A a B rozumı́me matici

A ·B = (cik)m×p,

kde

cik =
n∑

j=1

aij · bjk = ai1 · b1k + ai2 · b2k + · · ·+ ain · bnk

pro všechny indexy i, k .

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
( )

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1

)
−1 = 1 · 1 + (−1) · 0 + 2 · (−1)

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


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je matice

A ·B =
(
−1 0

)
0 = 1 · 2 + (−1) · 2 + 2 · 0

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5

)
5 = 1 · 1 + (−1) · 0 + 2 · 2

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5 0

)
0 = 1 · (−1) + (−1) · 1 + 2 · 1

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5 0
−3

)
−3 = 0 · 1 + 1 · 0 + 3 · (−1)
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Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5 0
−3 2

)
2 = 0 · 2 + 1 · 2 + 3 · 0

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5 0
−3 2 6

)
6 = 0 · 1 + 1 · 0 + 3 · 2

Součin matic

Př́ıklad 4.3
Součinem matic

A =
(

1 −1 2
0 1 3

)
, B =

 1 2 1 −1
0 2 0 1
−1 0 2 1


je matice

A ·B =
(
−1 0 5 0
−3 2 6 4

)
4 = 0 · (−1) + 1 · 1 + 3 · 1
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Součin matic

Věta 4.3
Pro libovolné matice A = (aij)m×n, B = (bjk)n×p, C = (ckl)p×r, D = (djk)n×p

nad tělesem T plat́ı

1. A · (B · C) = (A ·B) · C,

2. A · (B + D) = A ·B + A ·D,

3. (B + D) · C = B · C + D · C.

Okruh čtvercových matic

Věta 4.4
Necht’ (T ; +, ·) je č́ıselné těleso a n přirozené č́ıslo. Pak množina Mn(T ) spolu
se zavedeným sč́ıtáńım a násobeńım tvoř́ı unitárńı okruh, který pro n > 1 neńı
komutativńı.

Maticová transpozice

Definice 4.7
Je-li A = (aij)m×n matice nad tělesem T , pak transponovanou matićı k matici
A rozumı́me matici

AT = (aji)n×m.

AT tedy vznikne vzájemnou záměnou odpov́ıdaj́ıćıch řádk̊u a sloupc̊u matice
A, tedy jakýmsi překlopeńım matice A přes hlavńı diagonálu.

Př́ıklad 4.4

A =

 1 2 1 −1
0 2 0 1
−1 0 2 1

 =⇒ AT =


1 0 −1
2 2 0
1 0 2
−1 1 1


Maticová transpozice

Věta 4.5
Pro libovolné matice A = (aij)m×n, B = (bij)m×n, C = (cjk)n×p nad tělesem T
a libolný skalár c ∈ T plat́ı

1. (A + B)T = AT + BT ,

2. (c ·A)T = c ·AT ,

3. (A · C)T = CT ·AT .
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