LINEAR ALGEBRA, MA 565 — FALL 2011
HOMEWORK SET # 6 (due on October 19 (Wednesday), 2011)
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(Exercise 5 — Leep) Using our usual notation, f € £(V, W) is an isomorphism if and

only if [f]} is an invertible matrix.

(Exercise 6 — Leep) Let A € M, (F) and let B € M,y (F'), where F' is a field.

(a) Suppose that AB = I,,,. Then m < n.

(b) Suppose that AB = I,, and m = n. Then BA = I,,. Thus, if n = m, then
AB = I, if and only if BA = I,,,.

(¢) Suppose that AB = I, and m < n. Then BA # I,,.

(Exercise 11 — Leep) Let § = {vy,...,v,} be a basis of V and let v = {wy,... ) W
be a basis of W. Set V; = (v;) and W, = (w;) so that V' = @V and W = @W

7j=1 i=1

Let f € L(V, W) and suppose that [f]} = (a;;). Then show that

F=3> 1
i=1 j=1
where fi; € L(V;, W;) and fi;(v;) = aijw;.

(# 8 on page 96) Let 6 be a real number. Prove that the following two matrices are
similar over the field of complex numbers:

cosf) —sinf e 0
sinf  cosf 0 e |-
(Hint: Let T be the linear operator on C? which is represented by the first matrix

in the standard ordered basis. Then find vectors c; and ay such that Toy = oy,

Tay = e Pay, and {ay, ay} is a basis.)

Read and understand Examples 15 and 17 from the book of Hoffman and Kunze
(pages 89-94 of the textbook).



