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Section 1.9

35. If a transformation T maps Rn → Rm then the matrix of transformation must be m × n.
The matrix must also have a pivot in every row for the transformation to occur. Therefore,
m ≤ n. If T is one-to-one then the matrix of transformation must have a pivot in every
column and the only way this is possible is if m ≥ n.

Section 2.1

7. Matrix B must be 3× 7 because A has 3 columns and the matrix AB has 7 columns.

9. If k = 5 then AB = BA. AB =

[
8 + 15 −10 + 5k
−12 + 3 15 + k

]
and BA =

[
8 + 15 20− 5
6− 3k x+ 15

]
.

5k − 10 = 15⇒ 5k = 25⇒ k = 5

6− 3(5) = −9 Xand 15 + 5 = 5 + 15 X

17.

[
1 −2
−2 5

]
B =

[
−1 2 −1
6 −9 3

]
⇒
[
A~b1 A~b2 A~b3

]
=

[
−1 2 −1
6 −9 3

]
So,

[
1 −2
−2 5

] [
x1

x2

]
=

[
−1
6

]
⇒
[
1 −2 −1
−2 5 6

]
rref−−→

[
1 0 7
0 1 4

]
∴ ~b1 =

[
7
4

]
Similarly,

[
1 −2
−2 5

] [
x1

x2

]
=

[
−2
5

]
⇒
[
1 −2 −2
−2 5 5

]
rref−−→

[
1 0 0
0 1 1

]
∴ ~b2 =

[
0
1

]
20. If the second column of B is all zero, then the second column of AB must also be zero.

Example: A =

[
1 3
5 7

]
and B =

[
1 0
1 0

]
⇒ AB =

[
1 + 3 0
5 + 7 0

]
21. If the last column of AB is zero and B has no zero columns, then A must have a zero column.

Section 2.2

1. A−11 = 1
8(4)−6(5)

[
4 −6
−5 8

]
= 1

2

[
4 −6
−5 8

]

2. A−12 = 1
3(4)−2(7)

[
4 −2
−7 3

]
= 1

2

[
−4 2
7 −3

]

5. ~x = 1
2

[
4 −6
−5 8

] [
2
−1

]
⇒ ~x = 1

2

[
8 + 6
−10− 8

]
=

[
7
−9

]
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27. a. We know rowi(AB) = rowi(A)B.

Let B = I

∴ rowi(AI) = rowi(A)I

b. A =

row1(A)
row2(A)
row3(A)

 and At =

row2(A)
row1(A)
row3(A)

 and E =

1 0 0
0 1 0
0 0 1

 R1↔R2−−−−→

0 1 0
1 0 0
0 0 1


EA =

0 1 0
1 0 0
0 0 1

row1(A)
row2(A)
row3(A)

⇒ row1(A)

01
0

+row2(A)

10
0

+row3(A)

00
1

⇒
row2(A)
row1(A)
row3(A)

⇒row2(A)
row1(A)
row3(A)

 = At

c. A =

row1(A)
row2(A)
row3(A)

 and At =

 row1(A)
row2(A)
5row3(A)

 and E =

1 0 0
0 1 0
0 0 5


EA =

1 0 0
0 1 0
0 0 5

row1(A)
row2(A)
row3(A)

⇒ row1(A)

10
0

+ row2(A)

01
0

+ row3(A)

00
5

⇒
 row1(A)
row2(A)
5row3(A)

 = At

28. A =

row1(A)
row2(A)
row3(A)

 and At =

 row1(A)
row2(A)

row3(A)− 4row1(A)

 and E =

 1 0 0
0 1 0
−4 0 1


EA =

 1 0 0
0 1 0
−4 0 1

row1(A)
row2(A)
row3(A)

⇒ row1(A)

 1
0
−4

+ row2(A)

01
0

+ row3(A)

00
1

⇒
 row1(A)

row2(A)
row3(A)− 4row1(A)

 = At
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