
Math 3333 Linear Algebra I Summer 2008

Name:

Homework 9 – Linear Transformations – due Friday, July 18th

You must show all of your work!

1 .) (8 points) Are the following functions linear transformations? Why or why not?

a.) (2 points) L : R
2
→ R

3 given by L

([

x

y

])

=





2x + 2y
x − y

3x − y





b.) (2 points) L : R
3
→ R given by L









x

y

z







 = x2 + y2 + z2.

c.) (2 points) L : M2,2 → R
2 given by L

([

a b

c d

])

=

[

a + b

c + d

]

d.) (2 points) L : P3 → P3 given by L(a0 + a1t + a2t
2 + a3t

3) = 3a3 + a1t
2 + 2a2t

3

2 .) (4 points) Find the standard matrix representing the linear transformation L : R
3
→ R

3 defined
by

L









x

y

z







 =





x + 4y
−z

y + z





Check that L(v) = Av where A is the standard matrix representing L.

3 .) (2 points) (True or False) (circle one, no justification required) For any linear transformation
L : R

n
→ R

m there is an m × n matrix A such that L(v) = Av.

4 .) (8 points) Consider the linear transformation L : M2,2 → R
2 defined by

L

([

a b

c d

])

=

[

a + b

c + d

]

a.) (4 points) Find a basis for Ker L. Is L one-to-one?

b.) (4 points) Find a basis for Im L. Is L onto?

5 .) (2 points) (True or False) (circle one, no justification required) If L : V → W is a linear
transformation and dim V > dim W , then L is necessarily not one-to-one.
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