Sec 2 @l}

13.7 Let V be a finite-dimensional vector space over a field F, and let § =
{z1,22,...,2,} be an ordered basis for V. Let @) be an n x n invertible
matrix with entries from F. Define

"
ZE; :ZQZ'jQZ'i forl1 <j<mn,

=1

and set 3/ = {z,z},..., 2, }. Prove that §’ is a basis for V and hence
that @ is the change of coordinate matrix changing 3’-coordinates into
(B-coordinates.
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1. Sec. 2.2 Q15

15. Let V and W be vector spaces, and let S be a subset of V. Define

SO = {T € L(V,W): T(z) = 0 forallz € S}. Prove the following
statements.

(a) SY is a subspace of L£(V,W).
(b) If S;and S, are subsets of V and S; C So, then S§ C SY.
(c) If Vi and Vs are subspaces of V, then (Vi + V3)? = VN VJ.
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Sec D QP

20. Let V and W be nonzero vector spaces over the same field, and let
T:V — W be a linear transformation.

(a) Prove that T is onto if and only if T* is one-to-one.
(b) Prove that T? is onto if and only if T is one-to-one.

Hint: Parts of the proof require the result of Exercise 19 for the infinite-
dimensional case.
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