309 Worksheet 6.4

(1) Let V be a finite dimensional vector space with ordered basis B = {v1,...,v,}.
Let []p : V — R denote the coordinate function of V' with respect to B, that
ay
is, if v € V with v =ayvy +...a,v, then [v]p = and let Lg : R® — V
Qan
r1
denote the function defined by Lg : =7rVi+...7,V,. Show
Tn
(a) []s and Lp are linear transformations.
(b) []s and Lp are inverse to each other.



(2) Let V and W be finite-dimensional vector spaces with ordered bases B =
{vi,...,vp}of Vand B = B ={u,...,u,} of W. Let T': V. — W be a linear
transformation. Consider the commutative diagram
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where A is the matrix of T relative to B and B’. Show

(a) There is exactly one map py : R — R™ such that the above diagram
commutes.

(b) T is one-to-one if and only if 114 is one-to-one.

(c) T is onto if and only if py4 is onto.

(d) T has an inverse function if and only if the matrix A is invertible.



