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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slajdovi: Vladimir Balti�) 2 / 31



Determinante slajd 1.

prazna xema matrica
∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

2 2 2

2 2 2

2 2 2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

f
−→

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

digraf

1

2 3
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Determinante slajd 2.

Definicija

Neka je A = ||aij || kvadratna matrica reda n.
Determinanta matrice A je broj det A

definisan sumom

det A = (−1)n
∑

F∈F(A)

(−1)p(F )
C(F )

gde sumiraƬe ide po svim faktorima F

digrafa GA.

Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slajdovi: Vladimir Balti�) 4 / 31



Determinante slajd 2.

Primer

Izraqunati determinantu

det A =

∣

∣

∣

∣

a11 a12

a21 a22

∣

∣

∣

∣

.
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Determinante slajd 3.

Primer

Izraqunati determinantu
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detA = (−1)n
∑

F∈F(A)

(−1)p(F )
C(F ).
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Teorema

det A
T

= det A.
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Determinante slajd 4.

Teorema

det A
T

= det A.

Ova teorema povlaqi da svako tvr�eƬe

koje vaжi za vrste matrice vaжi i za kolone.

Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slajdovi: Vladimir Balti�) 10 / 31



Determinante slajd 4.

A =

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

a11 a12 a13

a21 a22 a23

a31 a32 a33

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

AT =

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

a11 a21 a31

a12 a22 a32

a13 a23 a33

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1

2 3

a12

a21 a13

a31

a23

a32

a11

a22 a33

1

2 3

a12

a21 a13
a31

a23

a32

a11

a22 a33
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Determinante slajd 4.

Dejstvo transponovaƬa

element a na poziciji (i, j)

i j

a
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i j

a
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Determinante slajd 5.

Dejstvo nula elementa
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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slajdovi: Vladimir Balti�) 16 / 31



Determinante slajd 5.

detA = (−1)3+3
a11a22a33 + 0 +

(−1)3+1
a21a32a13 + 0 +

(−1)3+2
a22a13a31 + (−1)3+2

a33a12a21

1

2 3

a12

a21 a13

a31

0

a32

a11

a22 a33

1

2 3

a13

a31

a22

F5 :
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Determinante slajd 6.

Teorema

Neka matricu B dobijamo tako xto svaki
element neke vrste (i-te vrste) matrice A

pomnoжimo sa α. Tada je

det B = α · det A.
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A = ai1 ai2 · · · ain i-ta vrsta
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Determinante slajd 7.

Teorema

Neka matricu B dobijamo tako xto dve
vrste (i-ta i j-ta vrsta) matrice A zamene
mesta. Tada je

det B = −det A.
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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slajdovi: Vladimir Balti�) 28 / 31



Determinante slajd 8.

A =

∥

∥

∥

∥

∥

∥

∥

∥

b a 0 0
c b a 0
0 c b a

0 0 c b

∥

∥

∥

∥

∥

∥

∥

∥

digraf GA

b bb b

c

a

c

a

c

a
1 2 3 4

detA = (−1)4
(

(−1)4b4 + 3(−1)3ab
2
c + (−1)2a2

c
2

)

= b
4
− ab

2
c − ab

2
c − ab

2
c + a

2
c
2

= b
4
− 3ab

2
c + a

2
c
2
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