| @) S"is nonemply becawse [o o) € G2 is symmetric.
let A,BeS Then A= A" and B=B'
Hente, (A+8) = A'+B"= A+B.
S S is closed under vector addition.
Finally, let Ae St and ceR.
Then (cA)' = cA" = cA.
We conclude that $° is closed under Scalar muktipl: -
cakion. Thus, $%is a subspace GF R

D) Let [f,‘ f]es;‘.
o [y c)=efeo)e e[ e[l o
So e s ([o],[o 7], [ el)

Now let a [LS]H[;’ ?]er[? ;]e

spon ((2), 16 %), [ ;))

Nde that a 'Lf-,’]ﬂ 0 J )

(L) eS S §aspan(fea) e

e



1t remains fo be shown that these mafrices are
lineaslly indopendemt. Let cs¢p,c5 € R ke such that

(o 60 !
G [\00} G, 1}* C3[° \ =0

Them [C?’C:Xo = ¢g=¢=G=o0.

So L,:,X ,[o o\ U ;) are. lneorly indopendent.

We conclude that
(GLELE )
s abosis of &
O let ,peR and BRE S

Then (%P +pQ) = xP+p Q@ - A(xPHQ)A
= «(P-APA) +£(Q-ATQA)
= OLLA(P) tp LA(Q>

So inded, L s o linear operater.



= o orall?eS. So ke,f -.:S *%S.

¢) let Pelkuwrln. = P-A"PA =o0.
= (R)‘(P ~APA)AY =0 for all k= 0,

et

= (AT)"P AC =(AT) PA™ for ol k=oy,..
= P =KPA=(A)PA-. =(AT)kPAL Vk=0,,.
= P- f:‘-(:\oa (A)PA" =0
So keclp = 90,

§) Defe P:= ki:(AT)kQA'E
Then P-APA =

l:ﬁ(/\T)"QA" - ?’(AT)LQ A =@
" -



o Pis a soldion. Let P be an arbitrary
solution to Lp(P) =Q.

Then, since Ly is linear, LA(P—ﬁ) =Q-Q =0
Co P-Pekerly = P=P by e)

So Pis the unique solution to La(P) =Q.

o W) - ([l Y]




So the makix representation a:f La is:

|-ay -0y ~ 2040n

-l l-ah —20.04

- by -0yp0n [ - QuaQy -Gp0y

al?l’ a:'. 20, Oy
S Ia- | % 4 2000

a, Q, A0y  QuGy+a,Qu



