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CHAPTER 4 Subspaces and Their Properties
4.4 Coordinate Systems
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4.4 Coordinate Systems

Theorem
Let β = {b1,b2, ...,bk} be a basis for a subspace V of Rn. Any
vector v in V can be uniquely represented as a linear
combination of the vectors in β; that is, there are unique scalars
a1,a2, ...,ak such that

v = a1b1 + a2b2 + ... + akbk
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4.4 Coordinate Systems
COORDINATE VECTORS

Definition
Let β = {b1,b2, ...,bn} be a basis for Rn. For each v in Rn, there
are unique scalars c1, c2, ..., cn such that
v = c1b1 + c2b2 + ... + cnbn. The vector

c1
c2

...
cn


in Rn is called the coordinate vector of v relative to β, or the
β-coordinate vector of v . We denote the β-coordinate vector of
v by [v ]β.
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4.4 Coordinate Systems

Example
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4.4 Coordinate Systems

Example

For v =

 1
−4

4

 and B =


 1

1
1

 ,
 1
−1

1

 ,
 1

2
2


 ,

determine [v]B.
Solution To find the B -coordinate vector of v, we must write v
as a linear combination of the vectors in B.

c1

 1
1
1

 + c2

 1
−1

1

 + c3

 1
2
2

 =

 1
−4

4

 .
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4.4 Coordinate Systems
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4.4 Coordinate Systems

Theorem
Let β be a basis for Rn and B be the matrix whose columns are
the vectors in β. Then B is invertible, and for every vector v in
Rn, B[v ]β = v , or equivalently,

[v ]β = B−1v
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4.4 Coordinate Systems

Example
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4.4 Coordinate Systems

Exercise

EXERCISES Pages 271 and 272
1-43 and 51-54
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