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B-Coordinate Vectors and the B-Coordinate Mapping

Let B = {~v1, ~v2} where ~v1 =

[
1
2

]
and ~v2 =

[
1
−1

]
.

Since ~v1 ∦ ~v2, they are LI; therefore B is a basis for R2.

Suppose ~x = c1~v1 + c2~v2. Then c1, c2 are the B-coordinates for ~x , and[
~x
]
B =

[
c1
c2

]
is the B-coordinate vector for ~x . The B-coordinate mapping

is the LT R2 [·]B−−→ R2 given by ~x 7→ ~c =
[
~x
]
B. The inverse of this map is

given by

~c 7→ ~x

= c1~v1+c2~v2

=
[
~v1 ~v2

] [c1
c2

]

= P~c where P =
[
~v1 ~v2

]
=

[
1 1
2 −1

]
.

Thus we have ~x = P~c = P
[
~x
]
B, so P = PEB =

[
~v1 ~v2

]
is the B to E

change of coordinates matrix. We now see that the B-coordinate mapping
is just ~x 7→ ~c =

[
~x
]
B = P−1~x ; here P−1 = PBE .
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Let’s draw a picture for the coordinate mapping ~x 7→ ~c =
[
~x
]
B, and also

for the inverse map too.

~x plane ~c plane

B = {~v1, ~v2}

~c =
[
~x
]
B

~x = P~c

~v1

~v2

~e1

~e2
~x = P~c ~c =

[
~x
]
B

Here ~c =
[
~x
]
B =

[
c1
c2

]
means ~x = c1~v1 + c2~v2 =

[
~v1 ~v2

]
~c = P

[
~x
]
B; so the

B to E change of coordinates matrix P is given by

P = PEB =

[
~v1 ~v2

]
=

[
1 1
2 −1

]

and then
[
~x
]
B = P−1~x .
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