
Constructing Linear Transformations

Ex: If T maps R2 to R2 and T (

[
1
0

]
) =

[
−1
3

]
and

T (

[
0
1

]
) =

[
2
2

]
, find a formula for T (v) for any v . Here is how we do

it. Since

v =

[
v1
v2

]
= v1

[
1
0

]
+ v2

[
0
1

]
we have

T (v) = v1T (

[
1
0

]
) + v2T (

[
0
1

]
)

= v1

[
−1
3

]
+ v2

[
2
2

]
=

[
−v1 + 2v2
3v1 + 2v2

]
For example

T (

[
1
2

]
) =

[
−(1) + 2(2)
3(1) + 2(2)

]
=

[
3
7

]
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