
MTH 225
Homework #5

Due Date: February 20. 202.5

1. The set of vectors A
= { ] [‘1] } awl B = { i] . [.] } are a basis for 2•

(a) Compute [I(A. B)] and 1(8. ÀY.
(h) Show that [1(. B)] and 1(8. A) are inverses of each other.

2. Let 1’ = -‘2W) and IF =
(a) Find a standard basis for V. You (lout need to prove anvtlnng. von can just list the

niatrices. Hint: clim( V = S.

(b) What is dim( TI )?
(c) Let RE : J12,2(R) he defined lv RE(A) is the real valued mat rix with components

(B E(A)), = Be( .1,). Show that RE is a linear transfornmatioit.

(d) Find the matrix representation of RE with respect to the standard basis for and the
standard basis for Al2 .,(9).

(e) Finn a basis for ker(RE) aud itn( .1). Hint: You (lout have to do ally cmv redt tet ion or
set up am svsteni of linear equations.

3. For A E Al,.>.,, (C). with entries A,; E C. the trace function t r:Jl,. / (C) P—> 5 rlefirted hv

tr(A) =

(a) Show that t r is a linear traiisformat ion.

(b) Explain why dim(im(tr)) = 2.

(c) Del ermine dim( ker (t r))

(d) Show that if A. B e Al,,>.,, (C) then tr(AB) = tr(BA). Hint: Remember that if C = AB.
then the entries of C are given by C1 Z1 Aa BkJ.

4. Let A. B ¤ A1,>.,,(C). Recall that A and B are similar if there exists a matrix P
such that A pBpt

(a) Show that if A is similar to B, then A — Al is similar to B — Al for every A ¤ C.
(b) Show that if there exists a A e C such that A — Al is similar to B — Al, then A is similar

to B.

(c) Show that if A is similar to B then tr(A) tr(B).

(d) Show that if A is similar to B then det(A) = det B.
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5. Recall t hat a relatioiisliip Oti a set X detioteci , is called an equivalence relat LOtisilif) if t he
iolluwmg properties are satisfied

(a) Reflexivity: If a e X then a - a.

(h) Symmetry: if a. b e X then a - b if and oiiiy if 1, a.

(c) Transitivity: If a. b. c C X and a h am! h c then a c.

Show that on JI,, (C) similarity hetw-eeii matrices is an equivalence relationship.

6. Let .4 C

(a) 51mw that .1 is snmnlar to I if and univ if .4 = I.

h) Show that .1 is similar to 0 if and only if .1 0.

7. Let .4 C AI,, ,, (C).

(a) Slimy that the linear system .4x = y has a unique solution for some y C C” if and only
if it has a solution for all y C C”.

(b) Show that the linear system Ax y has a unique solution for all y C C” if and only if
he only solution to .4x = 0 is x = 0.
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