
CHAPTER 10: MATRIX MULTIPLICATION PRACTICE

1. A =


1 2 3
4 5 6

�
, B =

2

4
1 1 �1 0
0 2 1 �1
2 �1 �1 2

3

5, find

(a) AB

(b) BA

2. For A =


2 5
⇡

p
2

�
, B =


1 �1
3 2

�
, find

(a) AB by first writing out the calculation consistently in detail and then completing the cal-
culation. (See the process started for you...)

AB =


2 5
⇡

p
2

�
B =


1 �1
3 2

�
=

2

4
2 · 1 + 5 · 3

3

5 =

2

4
17

3

5

(b) BA (no extra restrictions)

Linear 1 Ch 8

c.::* : : ⇒ ti:: ::÷÷:: : ::'d
not defined .

lesson : AB may not always
be defined !

2. fi ) t So 2 8
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• You can See copies
of A  in the product .

)
Epiphany

,
AB = (A . (B) A . 2437 )u You can see

Columns of B in

the product . mat III r In

Ba -

- f's
- 'It .

Er:D
Lesson : Even when both AB and BA are defined

, they

may NOT be equal .

That  is
,

matrix multiplication is NOT commutative
.



A =


2 5
⇡

p
2

�
, B =


1 �1
3 2

�

(c) (AB)T (Use part (a)....)

(d) BTAT

(e) A2

Linear 2 Ch 8

AB ; so CADI §III:)

e: :xs÷÷:::H ::::⇒
Lesson : (ABI -

- BTAT

tires to:S:¥¥7
Lesson : A ?

- AA
.



3. Find each product below.

(a)

2

4
1
�2
3

3

5 ⇥
4 7

⇤

(b)

⇡ 0
0

p
2

� 
1 2 3
4 5 6

�

(c) I2


1 2 3
4 5 6

�

4. Suppose A and B are both 2 ⇥ 2 matrices. Let C =


A I
0 B

�
be matrix defined in terms of blocks

where I is the identity matrix and 0 is the zero matrix.

(a) What are the dimensions of I? Of 0? Of C?

(b) Find C2.

Linear 3 Ch 8

Can be framed
4 7

= fish-214,
) as a vector outer -

product .

(3×54×2)
gives 3×2

product !

IT 21T 3 IT

= fireSE6rad
^

←
multiplied on the LEFT

(
a diagonal matrix multiplies each row

by its diagonal entries

What if the diagonal matrix  is on the left ?

=L : :X :::3 -
- Ii's:3

Identity matrices are multiplicative identities

A In -

- A j
 In A  = A .

C =

Z (⑤µ z

I -
- Iz

,

O is 2×2 matrix of  all zeros .

C is 4x4
.

it ::X ::* ::



5. Observations/Rules

Linear 4 Ch 8

. matrix multiplication is not commutative : AB may Not be BA
.

° In acts like a multiplication identity

° CABJT = BTAT [ Additional :

. CAB)c = A CBD
° A C Bt c) = ABT AC!

a CAB) = GAB = AGB ))
¥ So &At B) ( Bct D) = a BACHA Dt BBC t BD

• µ×Apf?,  

A

fol colic . . . co!nCB)= f A cgiCB) Aco !dB) . . . Acd !CMJ

Your book calls this
"

the column interpretation of matrix . matrix

multiplication .

"

• If G- AB
,

then Cig.  = row i CA) ColJCB)
-

C inieetpwduct

• A'
'

row interpretation
" ?

a. :÷÷÷⇒÷÷÷÷÷⇒
That  is ,

if G- AB
,

then to wild ?}wi (A) .
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