
Applied Mathematics I
Worksheet #3 Answers

1. Let A; B and C be the following matrices.

A =

2
64
1 2
0 1
3 0

3
75

B =

"
2 1 1
1 0 2

#

C =

"
1 2 3
4 0 5

#

1.1

2B ¡ 3C = 2
"
2 1 1
1 0 2

#
¡ 3

"
1 2 3
4 0 5

#
=

"
1 ¡4 ¡7

¡10 0 ¡11

#

1.2

A(B + C) =

2
64
1 2
0 1
3 0

3
75

Ã"
2 1 1
1 0 2

#
+

"
1 2 3
4 0 5

#!
=

2
64
13 3 18
5 0 7
9 9 12

3
75

AB+AC =

2
64
1 2
0 1
3 0

3
75

"
2 1 1
1 0 2

#
+

2
64
1 2
0 1
3 0

3
75

"
1 2 3
4 0 5

#
=

2
64
13 3 18
5 0 7
9 9 12

3
75

1.3

(B + C)T =

Ã"
2 1 1
1 0 2

#
+

"
1 2 3
4 0 5

#!T
=

2
64
3 5
3 0
4 7

3
75

BT + CT =

"
2 1 1
1 0 2

#T
+

"
1 2 3
4 0 5

#T

=

2
64
2 1
1 0
1 2

3
75+

2
64
1 4
2 0
3 5

3
75 =

2
64
3 5
3 0
4 7

3
75



1.4

(AB)T =

0
B@

2
64
1 2
0 1
3 0

3
75

"
2 1 1
1 0 2

#1
CA

T

=

2
64
4 1 5
1 0 2
6 3 3

3
75

T

=

2
64
4 1 6
1 0 3
5 2 3

3
75

BTAT =

"
2 1 1
1 0 2

#T
2
64
1 2
0 1
3 0

3
75

T

=

2
64
2 1
1 0
1 2

3
75

"
1 0 3
2 1 0

#
=

2
64
4 1 6
1 0 3
5 2 3

3
75

1.5 (AB)T = BTAT

2. Let X1 =

2
64
1
0
3

3
75 ; X2 =

2
64
2
1
0

3
75, so that A = [X1;X2]:

2.1 X1 ¢X1 = 10; X1 ¢X2 = 2; X2 ¢X1;= 2 and X2 ¢X2 = 5
2.2

ATA =

"
1 0 3
2 1 0

# 2
64
1 2
0 1
3 0

3
75 =

"
10 2
2 5

#

2.3 Xi ¢Xj is the i; j entry ofATA:

3. For 2 £ 2 matrices AB = BA is not always true. Let A =

"
1 0
2 1

#
B =

"
1 3
0 1

#
: Then

AB =

"
1 0
2 1

# "
1 3
0 1

#
=

"
1 3
2 7

#

2



BA =

"
1 3
0 1

# "
1 0
2 1

#
=

"
7 3
2 1

#

3


