




Written Homework 6

(1) Find a 3× 4 matrix A with nullity 2 and with column space

col(A) = span


 1

0
1

 ,

 4
−3
7

 ,

 3
−2
5

 ,

or explain why such a matrix cannot exist.
(2) Give an example of a linear transformation from T : R2 → R3 with the following

two properties:
(a) T is not one-to-one, and
(b)

range(T ) =


xy
z

 ∈ R3 : x− y + 2z = 0

 ;

or explain why this is not possible. If you give an example, you must include
an explanation for why your linear transformation has the desired properties.

(3) Consider the following row equivalent matrices:

A =
[
a1 a2 a3 a4

]
∼

3 0 −1 5
0 0 2 −1
0 0 0 0

 = B =
[
b1 b2 b3 b4

]
Let col(A) be the column space of A. Answer the following with reasons.
(a) Is {a1, a3} a basis for col(A)?
(b) Is {a1 + a2, a3 + a4} a basis for col(A)?
(c) Is {a1 − 1

3
a3, a4} a basis for col(A)?

(d) Is {a1 + a3, a4} a basis for col(A)?
(4) Find, if possible, an example of a matrix A such that:

(a) A is 2× 3, col(A) = R2, and null(A) = span

11
1

.

(b) A is 2× 3, col(A) = R2, and null(A) = span

 1
−1
0

 ,

 0
1
−1

.

(c) A is 2× 2, row(A) = span

([
1
1

])
, and null(A) = span

([
3
−3

])
.

(d) A is 3× 2, row(A) = span

([
1
1

])
, and null(A) = span

([
3
−3

])
.

(e) A is 2× 2, row(A) = span

([
1
2

])
, and null(A) = span

([
3
1

])
.

(f) A is 2× 3, col(A) = span

([
1
2

])
, and null(A) = span

11
1

.

(5) Let B =

1 0 0
0 1 0
0 0 0

. Note that null(B) = span

00
1

.

(a) Find if possible, a 3× 3 matrix A, where BA has nullity 2. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?



(b) Find if possible, a 3× 3 matrix A, where BA has nullity 1. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?

(c) Find if possible, a 3× 3 matrix A, where BA has nullity 0. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?

(6) Let B =

1 0 0
0 1 0
0 0 0

. Note that null(B) = span

00
1

.

(a) Find if possible, a 3× 3 matrix A, where BA has nullity 2. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?

(b) Find if possible, a 3× 3 matrix A, where BA has nullity 1. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?

(c) Find if possible, a 3× 3 matrix A, where BA has nullity 0. If you find an
example, what is the nullity of the matrix A that you found? Can you find an
example with a different nullity?


