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4.6 The four subspaces associated with a matrix. the rank of a matrix.
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Theorem Let V, W be vector spaces, and 7 : V— W a linear transformation. If 7is 1 — 1 and onto, then

the inverse function 7™ is also a linear transformation, 7’ L WSV, In this case, we call 7 an
isomorphism.

proof: We have to check that forallu, w € Wandallc € R,
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Theorem Let 7 be a vector space, with basis 3 = { b.b, ..b } Then the coordinate transform

T : V—R" defined by
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Exercise 2: Use coordinates with respect to the basis { 1, ¢ £ }, to check whether or not the set of
polynomials {pl (2),p, (1), P4(1) } is a basis for Pz’ where
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p3(t)=_3t+f2.
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Exercise 3 Generalize the example of Exercise 1: Suppose 3 = Lkl’ b, ..b, } is a non-standard basis of
Rr. Andlet E= {gl, g, - e‘} be the standard basis of R?. For x € R”, how do you convert between x
e n

= [x],,and [x]ﬁ, and vise-verse?
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