
Quiz 6
Math 250

For each of the following transformations f : R2 → R2, either show that f is linear and write
down its standard matrix, or explain why f is not linear.

(1) f

([
x1

x2

])
=

[
x1 + x2

x1

]
(2) f

([
x1

x2

])
=

[
x1x2

x1

]
(1)

f

([
x1 + y1
x2 + y2

])
=

[
x1 + y1 + x2 + y2

x1 + y1

]
=

[
x1 + x2

x1

]
+

[
y1 + y2

y1

]
= f

([
x1

x2

])
+ f

([
y1
y2

])

f

([
cx1

cx2

])
=

[
cx1 + cx2

cx1

]
=

[
c(x1 + x2)

cx1

]
= cf

([
x1

x2

])
Thus, f is linear. Its standard matrix A is given by

A =

[
f

([
1
0

])
f

([
0
1

])]
=

[
1 1
1 0

]
.

(2)

f

([
cx1

cx2

])
=

[
(cx1)(cx2)

cx1

]
=

[
c2(x1x2)

cx1

]
cf

([
x1

x2

])
=

[
c(x1x2)
cx1

]
⇒ f

([
cx1

cx2

])
6= cf

([
x1

x2

])
Thus, f is not linear.
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