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Example 2.2.6 (p. 40)
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Example 2.2.3 (pp. 37-38)
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Composition of digraphs
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Product of matrices
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Product of matrices

ad + be + cf
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G1 · G2




ad + be + cf 2 2
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The anticommutativity property

(p. 41)

(AB)T = B
T
A

T
.
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a b

y z

G(A) G(B)
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a b

y z

G(A) ∗ G(B)
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ab + . . .

· · · + yz

G(AB)
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ab + . . .

· · · + yz

G
(

(AB)T
)
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a b

y z

G(BT)∗G(AT)

This formula is written from right to left with an
intention!
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a b

y z

G(AT ) G(BT )
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G
(

(AB)T
)

= G(BT · AT )

⇓

(AB)T = B
T
A

T
.

Using induction we get the more general product-
transposition rule:

(A1A2 · · ·Ak)T = A
T

k · · ·AT

2
A

T

1
.
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The associative law for
matrix multiplication

Theorem 2.2.5 (p. 39)

(AB)C = A(BC).
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a b c

x y z

G(A) G(B) G(C)
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a b c

x y z

G(A) ∗ G(B) G(C)

Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slides by Vladimir Baltić) 8 / 14



Products of Matrices Associative Law for Matrix Multipication slide 1.4

c

z

ab + . . .

· · · + xy

G(AB) G(C)
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c
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abc + . . .

· · · + xyz

G
(

(AB)C
)
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a b c

x y z

G(A) ∗ G(B) ∗ G(C)
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Products of Matrices Associative Law for Matrix Multipication slide 1.4

a b c

x y z

G(A) G(B) G(C)
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a b c

x y z

G(A) G(B) ∗ G(C)
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a

x

bc + . . .

· · · + yz

G(A) G(BC)
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a

x

bc + . . .

· · · + yz

G(A) ∗ G(BC)

Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slides by Vladimir Baltić) 8 / 14



Products of Matrices Associative Law for Matrix Multipication slide 1.4

abc + . . .

· · · + xyz

G
(

A(BC)
)
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a b c

x y z

G(A) ∗ G(B) ∗ G(C)
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G
(

(AB)C) = G
(

A(BC)
)

⇓

(AB)C = A(BC)

and both (AB)C and A(BC) can be obtained by
inspecting paths of length 3 in

G(A) ∗ G(B) ∗ G(C).
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Example 3.1.3 (p. 52)

A =

[

a b

0 c

]

Find Ak
.
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A
2 =

[

a2 ab + bc

0 c2

]

a

c

a

c

b b
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G(A) ∗ G(A)
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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slides by Vladimir Baltić) 12 / 14
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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slides by Vladimir Baltić) 12 / 14
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Products of Matrices Example of Finding the n-th Power of a Square Matrix slide 1.5

A
k =

[

ak
a

k−1
b + a

k−2
bc + · · · + abc

k−2
+ bc

k−1

0 ck

]

c c

a aa a

c c

b b b b

1

2

1

2

G(A) ∗ G(A) ∗ · · · ∗ G(A) ∗ G(A)
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Richard Brualdi, Dragoš Cvetković ()A Combinatorial Approach to Matrix Theory (slides by Vladimir Baltić) 14 / 14
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