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4.4: Coordinate Systems
Math 220: Linear Algebra

‘Theorem 7 The tiq:0: Representation Theorem
dk;ﬂ Let B = {by,...,b,} be aiiiisfor a vector space V. Then for each xin V,
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Suppose B = {by,...,b,} is abasis for Vand x s in V. The coordinates
of x relative to the basis B (or the B-coordinates of x) are the weights
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Ex2: The entries in the vector X are the coordinates of x relative to the standard
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basis € = {e1,e2}, since
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Ife = {e1,e2}, then [x], =x.
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See Example 3 on page 219.
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coordinate vector [x] of x relative to 5.
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4.4: Coordinate Systems

The matrix P chanzes
canrinatas for

for abasis B = {by,...,b,}. Let
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We call Py the change-of-coordinates matrix from 5 to the standard basis in
R". Left-multiplication by Pp transforms the coordinate vector [x| into x.

Since the columns of P, form a basis, they are linearly independent, and have an
inverse, which leads to

The Coordinate Mapping
Choosing a basis B = {by,...,b,} fora vector space V introduces a
coordinate system in V. The coordinate mapping X -+ [X] connects the
possibly unfamiliar space V'to the familiar space R”. See Figure 5. Paints in V/
can now be identified by their new “names.”
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FIGURE 5 The coordinate mapping from V onto R".
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FIGURE 5 The coordinate mapping from V onto R" .
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4.4: Coordinate Systems.
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4.4: Coordinate Systems

Practice Problems
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a. Show that the set B = {by, by, by} is abasis of R®.
b. Find the change-of-coordinates matrix from B to the standard basis.
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c. Write the equation that relates x in R® to [x] . FB Rl EX 0

d. Find [x] ,, for me x glven above.
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