
From Lay, Section 2.1

��� Matrix Operations ��

&9".1-& � Find	the	entries	in	the	second	row	of AB , where
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40-65*0/ By	the	row–column	rule, the	entries	of	the	second	row	of AB come	from
row 2	of A (and	the	columns	of B):
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Notice	that	since	Example 6	requested	only	the	second	row	of AB , we	could	have
written	just	the	second	row	of A to	the	left	of B and	computed
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This	observation	about	rows	of AB is	true	in	general	and	follows	from	the	row–column
rule. Let	rowi .A/ denote	the i th	row	of	a	matrix A. Then

rowi .AB/ D rowi .A/ " B (2)

Properties of Matrix Multiplication
The	following	theorem	lists	the	standard	properties	of	matrix	multiplication. Recall	that
Im represents	the m # m identity	matrix	and Imx D x for	all x in Rm.

5)&03&. � Let A be	an m # n matrix, and	let B and C have	sizes	for	which	the	indicated
sums	and	products	are	defined.

a. A.BC / D .AB/C (associative	law	of	multiplication)
b. A.B C C / D AB C AC (left	distributive	law)
c. .B C C /A D BA C CA (right	distributive	law)
d. r.AB/ D .rA/B D A.rB/

for	any	scalar r

e. ImA D A D AIn (identity	for	matrix	multiplication)

1300' Properties	(b)–(e)	are	considered	in	the	exercises. Property (a)	follows	from
the	fact	that	matrix	multiplication	corresponds	to	composition	of	linear	transformations
(which	are	functions), and	it	is	known	(or	easy	to	check)	that	the	composition	of	func-
tions	is	associative. Here	is	another	proof	of	(a)	that	rests	on	the	“column	definition”	of
the	product	of	two	matrices. Let

C D Œ c1 " " " cp !

Math 221 Linear Algebra (T. Ratliff ) September 17, 2024 1



Let A =

[
1 2
3 4

]
, B =

[
4 0
3 4

]
, C =

[
2 −4
3 −6

]
, and D =

[
1 2 −3

−2 1 3

]

1. Compute AB and BA by hand

2. Compute AC and BC by hand

3. Compute AD and DA by hand

4. What interesting properties of matrix multiplication do these examples
demonstrate?
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Let F =

 1 0 3
2 2 3
0 4 −7

, G =

 3 −2 4
7 12 8
16 2 3

, E1 =
 1 0 0
−2 1 0
0 0 1

, E2 =
 1 0 0
0 1

2 0
0 0 1


Feel free to use today’s Mathematica notebook for these computations.

5. Find F−1 and G−1

6. Compare the following products: F−1G−1, G−1F−1, (FG)−1, (GF)−1

7. Compare (FG)T, FTGT, and GTFT

8. Find
(
FT
)−1

9. Compare F, E1F, and E2E1F

What general observations can you make from your computations?
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