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4.4 Coordinate Systems >N v
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Theorem 4.3. If a vector space V' has a basis B = {b;,...,b,}, then any set in V' containing l.')

maore than n vectors must be linearly dependent.

Theorem 4.4 (The Unique Representation Theorem). Any vector x in vector space V' can

be written in only one way as a linear combination of basis vectors.

Definition 4.8. Suppose the set B = {b,....b,} is 'dl( ordered ’m.-.js-'. for a subspace H. For
each = in H, the coordinate of r relative to the ba¥is B are the weights cp...., ¢y, such
that @ = ¢yby + - - -4 by, and the vector in R”

£2t>z+ ) '+0n ‘)n

.

N
is called the coordinate vector of r (re Lo &y or the B-coordinate vector of = ﬁz = ( l \ ( © ) "gl( jg
\ - i

Example 4.4.1. Converting from the 1ate basis to the standard basis. Suppose
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Example 4.4.2. B = {[1

-1 . 2 M . .
} . [ 5 ]} = {b.lw} is a basis for B*. The standard basis for B* is

1 2. L .
£ {e, eah. Write the point #hat is called [_ l] in the stamdard basis in terms of basis é
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Notation: @ = (2} + (=3)h = (2) [:] +(=3) [_21] = [_—J
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Examfpiy 4.
B_

Converting from the standard basis to an alternate basis. Suppose

! . Find [u]g.
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Example 4.4.4. Converting from the standard basis to a basis for a subspace. Suppose

3 —1 3
B= { |:U:| ) |: 0 ] } and x = {l‘_’:| . Determine if @ is in the plane spanned by B, and if so, find
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