
Worksheet for Three.IV (part 2) From Linear Algebra, by Hefferon

1. Fix this matrix.

M =

1 2 3

4 5 6

7 8 9


a) Multiply M from the left by these two.0 0 0

0 0 1

0 0 0

 (
0 1 0

0 0 0

)

Solution: We have this 0 0 0

0 0 1

0 0 0


1 2 3

4 5 6

7 8 9

 =

0 0 0

7 8 9

0 0 0


and also this. (

0 1 0

0 0 0

)1 2 3

4 5 6

7 8 9

 =

(
4 5 6

0 0 0

)

b) Multiply M from the right by these two.0 0 0

0 0 1

0 0 0


0 1

0 0

0 0



Solution: The first is 1 2 3

4 5 6

7 8 9


0 0 0

0 0 1

0 0 0

 =

0 0 2

0 0 5

0 0 8


and the second is this. 1 2 3

4 5 6

7 8 9


0 1

0 0

0 0

 =

0 1

0 4

0 7



c) Multiply it from the left by this permutation matrix.

P =

0 1 0

0 0 1

1 0 0





Solution:

PM =

0 1 0

0 0 1

1 0 0


1 2 3

4 5 6

7 8 9

 =

4 5 6

7 8 9

1 2 3



d) Multiply M from the right by the same matrix.

Solution:

MP =

1 2 3

4 5 6

7 8 9


0 1 0

0 0 1

1 0 0

 =

3 1 2

6 4 5

9 7 8



2. Fix these two matrices.

F =

1 2 3

4 5 6

7 8 9

 G =

1 0 2

0 1 3

2 −1 0


a) Compute FG.

Solution:

FG =

1 2 3

4 5 6

7 8 9


1 0 2

0 1 3

2 −1 0

 =

 7 −1 8

16 −1 23

25 −1 38



b) Compute these three.

F

1

0

2

 F

 0

1

−1

 F

2

3

0



Solution: This is the first. 1 2 3

4 5 6

7 8 9


1

0

2

 =

 7

16

25


This is the second 1 2 3

4 5 6

7 8 9


 0

1

−1

 =

−1

−1

−1


and the third. 1 2 3

4 5 6

7 8 9


2

3

0

 =

 8

23

38




