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Matice



Matice

Matice A ∈ Rm×n je uspǒrádaná mn-tice reálných č́ısel

indexována pomoćı řádk̊u a sloupc̊u

vektory lze chápat jako matice, jejichž jeden rozměr je 1

 1 3 −1 0
−1 0 1 −2
3 2 2 0

 (
1 0 1 0 1

) 
2

−3
0
1





Sč́ıtáńı a násobeńı

matice A,B ∈ Rm×n, č́ıslo (skalár) α ∈ R
▶ (A+ B)ij = Aij + Bij

▶ (αA)ij = αAij

A+ B = B + A α(βA) = (αβ)B
(A+ B) + C = A+ (B + C ) 1A = A
A+ 0 = A α(A+ B) = αA+ αB
A+ (−1)A = 0 (α+ β)A = αA+ βA



Násobeńı matic

matice A,∈ Rm×p,B ∈ Rp×n, pak AB ∈ Rm×n s prvky (AB)ij =
∑p

k=1 AikBkj

(
2 −1 1

−3 0 2

)
·

 1 3 −1 0
−1 0 1 −2
3 2 2 0

 = . . .

1 3 −1 0
−1 0 1 −2
3 2 2 0

2 −1 1 6 8 −1 2
−3 0 2 3 −5 7 0



Vlatnosti násobeńı matic

jednotková matice In ∈ Rn×n taková, že (In)ii = 1, ostatńı prvky jsou 0

(AB)C = A(BC ) α(AB) = (αA)B = A(αB)
A(B + C ) = AB + AC 0A = A0 = 0
(A+ B)C = AC + BC ImA = AIn = A

nekomutativita násobeńı

A =

(
0 1
0 0

)
B =

(
1 0
0 0

)

AB =

(
0 0
0 0

)
BA =

(
0 1
0 0

)



Transpozice a symetrie

matice A,B ∈ Rm×n, pak transponovaná matice AT ∈ Rn×m a (AT )ij = Aji

matice A ∈ Rn×n je symetrická, pokud A = AT

(AT )T = A (A+ B)T = AT + BT

(αA)T = αAT (AB)T = BTAT



Diagonálńı a trojúhelńıkové matice

matice A ∈ Rm×n je

▶ diagonálńı, pokud Aij = 0 pro všechna i ̸= j

▶ horńı trojúhelńıková, pokud Aij = 0 pro všechna i > j

▶ dolńı trojúhelńıková, pokud Aij = 0 pro všechna i < j

odstupňovaný tvar matice (REF)

▶ r ≤ m, 1 ≤ p1 < . . . < pr ≤ n

▶ ∀i ≤ r : Aipi ̸= 0 a ∀j < pi : Aij = 0

▶ ∀i > r ∀j : Aij = 0

redukovaný odstupňovaný tvar matice (RREF)

▶ nav́ıc ∀i ≤ r : Aipi = 1 a ∀j < i : Ajpi = 0

redukovaný odstupňovaný tvar matice je určen jednoznačně
počet pivot̊u se označuje jako hodnost matice, rank(A)



Regulárńı matice

matice A ∈ Rn×n je regulárńı, pokud Ax = 0 (xRn) pouze pro x = 0
čtvercová matice, která neńı regulárńı, se nazývá singulárńı matice

Tvrzeńı
pro A,B ∈ Rn×n plat́ı:
AB je regulárńı právě tehdy, když obě A i B jsou regulárńı

je-li A regulárńı, je i AT regulárńı



Inverzńı matice

matice A−1 ∈ Rn×n je inverzńı matice k matici pro A ∈ Rn×n, pokud
AA−1 = A−1A = In
inverzńı matice k A existuje právě tehdy, když A je regulárńı

(A−1)−1 = A (αA)−1 = 1
αA

−1(pro α ̸= 0
(A−1)T = (AT )−1 (AB)−1 = B−1A−1


