(onhinwed. .. ;. R
@Fmve Cvﬂg B-lmear srewsbonowd +rans formaton L@ - @ can be desinbed Ln) the rule L(R) =
o(%-r@i For a wni zLue pouy of Ccmplt‘)( numbers R au\dﬁ by fcr\_\"f'ru(;hpﬂ on B- linear 15emepiism

C*— Homg (C, 0).
rle+ f €*—> Hom (((I (T) b‘j f[('[f) ¢a ,Nh(lf' ¢0{ € > C such trat
(l) x¥1f37. : |
7 we wand to Shew that ‘f 5 an R-linear ‘lrm“fbffﬂafmn-ﬂnw d 1‘0*6
k3 1P, + w2, t 2

"”,v‘_'{k
¢, (z2,£%) 4{,)4(1(1 u) o/({*h)*(ﬂ/?*?
R 2. ) since cefh
g .i'{','l* ¢,/ 4({’)- 4
o,p P e 22 )=
for ce IR Q(a'gi’»([“"’(”"&[”) Caz + pc7 c(xz+f2) C¢“'ﬂ(?)

Also 1
H’.z [rear for any "'P'”r

ngar &
(RS g 08 - WNethee tThat
/ f -,.,-' ." clacn ;e.,,-[ T'ﬁ 15 an /Z'\/ linfar f.fﬂn"op}/.« u:;’) —//
' O S Y < { arge S
’(va’/‘f-f",fu "7/*'”“‘/ v ﬂx«x *p ’
ps : ) ,: N3 R ' -
.fr';’;_lf 7 ‘5.)7‘,,,"{,, Ev‘ fs /{) ¢/ﬂ {-&P,_zwfp(?qef

/:x.'ﬁua LR ’#‘“3’/¥ 3 ﬂ(;;,"ﬁ‘g-(zi).
Also for ¢ € P ‘.. .;y/’,r'/,,‘ ?"‘/‘ (/(ﬁ, "ﬁfé) B f{i,fﬂ B-‘/‘{ff ¢('{/(ﬂ/i\): o2t ((Lj‘g =Cf o2 ”Qé)

’;J!{! {(Z) (’?t’[/ f?ylg f/\/flﬁ},
@l £ 'S An /";" f'{'",-'-f!?r “1ron /;’f/" ﬂﬁlM
T Shiws- Jbad o L5 i ’,/(,/,A@ the ternef, we ree that
s / V4 ’ -2 4
T£ g 15 Th e mop, +hen ¢"P“) ol 2 ,Pz 0 Vze/l. lete=l, Then ¢,[(/) 0
A 8.5 ety (edhna 220 we (€€ Hho 1 ¢“(F() ~'5~/m—(2.~"ﬁi4au-'ﬁz
) w8 I ¢ & mo St ,"':!J"f‘ D(fg élf‘f{ o= ﬁ henee o ﬂ"@. Tf"e‘/f“f‘;\f’t’,

: R ‘a 7 ‘.. \
L/ €4 YO Dt whick Shewt that /’f ’:‘/"{‘f?ﬂ"
for sur;ecfive Hy we Erow %fnzt’l‘! Y sl | V- 7 15 a lintar HdrarSiorma $1o0m or 9/

o

Aivaf(y) = dim () <?®, them L 15 10 iff 1 15 Suly. Thus, we must orly Shew that
adad E L C’ & / ,v' 4 . v P z
{/”‘3{ /‘/({ ;/_ ,/,,,v ,/,f’?,ﬁli":; /‘{/’f ‘( (f,"ﬁ”‘ [‘{/r. /{ ) (/l[}m/ f\-} (/{) we € Afﬂtr‘»:/.('.i )”q
{4 ram allo be Sten +hat Since U, 5 a basis hr € ?'(rn};;li 0),(0,1),(0,0)31% 2

l'l'&”’ ¢ for € "‘. We l<#0 (/ thad for yector f,’ﬁ Vard (W over f"/ the dimenrom
i radl . ¥y / 7
*A’ f ""'}‘/‘ P l\/ "J) //[/‘1"»‘ "4 )//’45' 1 'v"l,}_ Tf‘-‘.‘,lk/ M’/( na ve f{/fwﬂ‘(d 'J—\) }{f (‘)/({ Wé) [‘{
A 7 1 A ~\\ < 4 1J -~ 1A
Hente, ,.IM{f‘I-_ = ol ipa ;;Jl.v_.’,-,u{g,(,{g“ L«{I Wwhe v Show § Hrat 4 JJ/\{A’“J e,
7,‘, V) e K,".) o 4/‘ 1T an l’i /,-' reor 15on 'ﬂ“') niin
[; /

4 - - . :
o ,/,, of £, we frow trat trery - lirear travsSformatron ¢ fom € fo € s
{ Tihf SUFi, oF )
v/ ( te # ' of £ we krow +hat x arel art
of the form §(t) =2 +f2, ane by the inf, of f, we 7 £

AN ' €.
L P’Jf'




fesel.

, s » treat d a8 a real veter space
(s exerase, trea ; - P 2
@QTF; eC, It ¢ €M by P (3" Re(2w), where Ae means the real part: Re(atio)
r W g0 ! w d
/ !

a
F(t u“(’d' Aa anol b. Show \ftx, () ”}\ ‘\l\f'.ill Shew WF )\f’\w s an ”,‘ linear '\“""‘“("l\""”
&= t[v) ool Aind wed Such +hat \]D\U = Trn [ the imaginany part sfunchon on a)
P '} { [ . b4 \““' } % k. {
{ i b (7 : B, /e 4 i
. [k ere f
) l
fho ) )
¥ \'.," 2) ) P d
P
o /j 7
2 ] a ' { ‘M
j £ ' } [ A A 1 )
bLet LM €= € by L(2)=F and M(2)=(5+3:)2 frall 2€C. Both are R-linear, so-they have
. v v
dual linear maps LY, M7 €Y>(". fr each w=atbi in €, wnte both L(Yuy = Yo L and
M"[tﬁ‘m) =P, M a’ explitt R-linear combinations of ;i and ¢, where 4he ceefficients arcin
¥ -0 s "4
A4erms o4 a and b. Use +hs Fo determine fhe matnx /Y/vwfw/nfwrn of both LYanod M~ with
/’E’S/’c”(‘f o The basis Z(){,) sﬂzﬁ,jﬁf " il
V ! 4 2~4 Foy
P’ \
b
b)t) ¥ ¥
f { ) ¢ v
! 4 J f 4 y { /f' t)
] + b ! ] / ) \
) $ 1 (¢ a
S 2 (Y } 4 ‘1 ‘.\
. v, (? » 4 21 ' /)
A ) \ N
7 ) g ¢




F Conhnued ol () | o g A TS ;
Rprnxl, let o be 4+he Space real polynomuals wi ree af mes : fol, ja,ta, X+ ta,

we art going +onruhze i1 mfztm space ﬁs%{.mﬂnml op ators evaluoted at 0. gf, l?*j{ +o be |

diflerentiahon, Di 4o be the jt denvative, and lef Pa(/R) be the space o “*’_”““" eethaent fipea,

A flerenhal cperates of order at most n: 2o(R)=Fbo +b, D +$..tb, 0" b efﬁ}. Rr imstance,

(2= O+D‘)(,€) < 2f(x)- f'lx)+ /"/X) (Note 4he constart bg 14 P (AW)), 15 the cpfr‘uﬁer

" lhpl b.*). we writea 1yp wl element of Pela (18) as £ of x) and a +ypical element

of Dl‘(’ﬂ al L(/ar ", near ")

) When /:do‘f‘d,X*, + A x” ﬂl"f(Lzbc +A"("--'+‘n0"160mpuf“¢ {L{’)/o) in terms of the
wethuents of £ and L. £ ¢

1 We can Cypress Linteems of £ as foltows: L) = bof +4, DY +b, b (6) 1. 44, D74)

0!3,,{'!'\. Mow we woand o fe ‘,(,: way 4o ey press fﬁ, e , £r2) ”“M%

*n“nxwl ,;/,'. a;x""' (). Let flﬂ}ff?,; :’I.;":J;‘-e,n

p e pre)
g {?m?" b [ ’iq o, +
we krow 4ot £ =a 4 2a,x45a;%%+.

("’/‘e’, ‘;1*7‘ w ! : lm;ﬁ"ﬂ t~12 1 23 0, (o la,= ”,,
£ x) ‘; i-0) & X%, when (2245 P, 50 2(1)a,= 2a,, - -
PO x) e 2 ()G-1). (i-j+1)a; x' 7, when ij 21 150, 50 )(5-1. - (1) & cyla, = £ %)
ANow wé ,:é "vq”é""":f {1 (/’)}/ﬁ) 2l /;f‘;,w; (1[{)}(5) flj.fﬂ),b(ﬂr."d}\/a; *L, {-rw,’ﬁ;. P i‘,w"/a)
20,y ¢ byl ¥y )t t b (Klay) ot boln'a) = 3 ilh;a;
170

byfs * b, A, *b;3f

i

b) or L € Dn(IR), define Lo Foly (B) =R by Le(#) <(LFN0). Show Lo 15 R-linear and the mappig
wism D (IR) = Pela(R)” (r/gﬂ by shewing |,D, D" are

L s an [R-vector space 1Semerp
o : MD(]"W\D(]‘SO dim Da(R) =n+1).
g €Poln(R)

linearly independent opuaters MLA i
5 f,*-»"P:mw that Lo Pola(R)= I g Lo (£)= (LF)0) 1s B-tirear. Led 5nhe
7 n 3 " F &
So# 7"4"')';-"2:‘-7.(1, x  and ?/’r} N (kxk_ Then L,,(f"ﬁ)’/[[f&j)\.’m)—;L(Z’; (qk-!('k)x_“>/a)
B k-0 = | £ » 824
Z K lap e )by w25 24 T T AL R (L)(0) +(Lg)l0) = L, ()1 Le(9). Led A €EMR . Then
Feo ” A\ (2]
, % A R - plig - { 4 < = F & s
Lo(df )= (Lrds)){2) =1 efiﬁdﬁﬂk}/ol "5 kldbya, - dZ Flbwa~ d(LIA)(0) = dly (4)

Ar‘“ S PR o 5 :'?}75' f’f‘F«.’?,.
- Now wet riesiom 1hetd ,0 //,,/f?ﬁ'j =5 ffa/n {m})v b;« ‘/"/L)zio IS an 1Somworphism
First, petice thet 1t B-linear Since For L,1'€ D, (R) s+ Leb,+, D+ 41 D" are
L = 1 5.0, plitd }f{a’*’L)a ara/(f/()+w[1)=l.+d where
LAL =(by+ha)t{b*o}D + (b, %4, ))" 50 for £'€ Pol, (R) 5.4 f=a,+ax. ta.x" fhen
‘ ¢ ) - 2 ' i r _’_‘_. ? " !

- 3 by (b, 44]) ondl Lol6) +10F) By Kb+ B prg ;-

k=@ ;c; ko,

LiadtY (1) = 7
(LA (4 " ((L7L IENILS

e PR ;
1= g t b i1
P

.

s )i - 51 ¥ ‘.‘2/ A v X .
fﬁit,qt{(bi bi). Henee, jﬁf"é‘fl' J=ft)+ @it PRLUL for n’((R) pldL) - (dL), where
/dl}o!‘f) = }’ ,"_/(’k f/t/’i,, = é‘//.‘/&’fﬂ‘_ék s 0(/[,,(/)) H(,..,»g' (f/a([) 'd(//ﬂ) '.wav)‘, @ ir IR-bmenr
o \ N A i
Computing the kernel we [P€ ber(@)={LeD (R): (L) =0 =[L:(LF)l0) =0 v [ ¢ Pol, (R}
Ji,’}r‘!:j" dl"’/ [ﬂr Q[”;‘l f/y‘):go'a'y#A *ﬂ,‘,’")we » |

y J S
n ¥ £y -+
L5 by To

! R 3
Bt (i [) f’ﬂ} = () £ /}),
n R : = p : ) e
o ) v 7 T y Y Y ok s
lﬂ:ﬂ;lfﬁ"f‘ ‘/57“{7}, 0. Ther for £-0,1,2, Pel /’Q{f.o/)f} X, Thes ;’»’;)sd,“p;« X vy,
$ 5 y P ' “‘ 4 . F
8 ¥4 Vs ﬂ// / Hernee, wet musfheve [=0 5o Thod gLer ¢} (Of fa‘ﬂoﬁ.x-r’-f_’ bhad 1S tm)e.
% /?’ {)L’ﬁ : ¢ Sury. 34 ™ fces 1o Showe dim L)n!/ﬁ.f =ptl Sine€ we Kbow kot “Sl,x,. x"f T A
A > 0l Ft) i35 2 i Fa R 3 Fink o :
,'r‘r Ay {RL" /hi‘:“ ;K;Xf: ﬂrﬂ/:‘/h'/ [ /1’7//" /’&','i drﬁ/ F"’[R/ ﬁ"fv I‘ﬂb“' {(Il)"? -ntl. we tlamn 1D y 'j'\} ¥l ynefl
Lol o7 Oin i Y/ d 1 ] [ U 1 ‘ oy« i : .
b yot Abat L= ji WD+ 44D =0, é,F B Then (£ 20 VI Eloli(P) led £1e)= x” _.fliwm
i " tbon!x te,n! =0 Sinee 1Y, X"}rfqba:.s

"/ 7 7,‘ A 7 ™ n » i ,) n-k -4
b L4414 bud " b X +§,ny vé‘,ﬂ(h', ¥ : a :
bor Pol o (R) 1t oc a lin.ird sef, fhus, we musrt have thad by = byabyn(n-1) = > by 0! "banlz0, Hence
Lo=p Vi1, n Thas, §1,D,..., D'} 15 a lin. ind. s o4 that spans Do (R) Hence # o5 a basrs of D, (R) o
#hat b, (R) has dim=n4(. Therefore, i /5 an tSomorph im.
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i Pn(R) as pg/“(ﬁ)v USing the 150 moyphy 1 + ;
DS RS, KoLl Bal (R, s PR (e disigmise Yt sual, baps oo 20 TS

’ " 9 . pe “ 2
Reca iy +ha {I,Y.y’l, y x-} 15 a basis Hr Poln(l) So that ?‘»: XV, | ",X,,)v§ BV e ¢

(Pi‘:' (RY)" : k\V A
»URD)" where for K 0 l,..yn, (x%) Tf’olp(ﬂﬂ"n\;"j (x*) (a,10,x Janxh)-’ﬂk)l.f.;

(X*)vv pf'"?_jf’(.ff the ('Bfmaﬂ"‘\‘!‘ of x"' n {1 /Va{,(g tha t /V(l) @y : f/ﬂ)l )('(,I') s q = f"'/a)
,(1,):0,),,. (f)Ar’dz ;-—2! /”/0,}, ' [k")//) *Tq, ;[,' f:/() ;:4 b“' f/rﬂa‘!‘}e /lf)/0> /ir L '= D™, gy +he
(’. . b:” gi | AT PEIIE S b DS b, (xy - L D2 4ol
X ) “htYVe —— ,{!D g Thuf, 4the dual ;bawﬂ n Da(RY i€ 5.’0'31{)2 ;'ﬁﬂ‘b'?;.
#) Tuwo linear maps Pola(R) + B are £x) 1 F() anel $() > Flx)lx. Accrslng % parct () e
are d tlerenta| operators L, M € Do (IR) such that £(1)= (L4)(0) and [§#x)dx =(Mf)(0)
forall £€Rl,(R). what ave L and M?

D Frsd W€ wslf selve for L. Let fix)=a, ¢ ax+, .. 10, x" anel L=b,tbD+..+b.D" :’A/( Enows
“tirm 4 & A ; X 9 L ! >, LN
tia 4 (/{')/0)'}!‘“','/1){@;.—’{‘{/(};j"‘:d',l So bi= Ay Therehore, L=1435D+ 507 4 L D",

f=f » : 5
Now we will colve for pM. (e é’”\"{,";f' +bat (ML )(0) J.’[/)()dl.”j:/(ﬂ,,fa,xt, Fanx")dx

’ A | . : ’
’('/”a’\ *,f/.- X~ 4 L)g )(54 *E.ﬂ_\ nel | | "'p*j.'.f :’,{ y o il n o

4

4 H L. 'K‘;" -8 :("/' ", '.(’,:s
. e el Cax T s P AT 2o Vi F (MENY,
T"‘(’l/"y",/r;\f"' A,/’ N {+<jl 2 i 2 i 1= ppers

Pt DT 41 »
5 (nll)lD'

@L(( F be a /:C/a’ Thes exertse show a// elements A M, /F)V can be built Hom +he trece me mop
Ar: /”,,(F)—'F whepe Tr({a,j)) =§""4“I a fp{aﬁ’c linear ﬁ*ﬂc'h'a/\a/ on M,(F)

“) For B é/bl,(F), let Y M, (F)—-a’;:l‘ by Yg (,{) = 7}//45). Show g '? (n the ﬂ/:;( ‘rf"(/ew"f(’s'/?“
and compute Ye (.Ek,z) in Hrms of Hhe entries of B, wheve Exg 1S A MRy e SN i
1 in the (k, 2) position and O in all other positrons.

Rrst, T wnll Shetv that P 1S the Adual space of/’«fn(F)J, 1€, Yo iMn(E)— F 1s Flinear.

Z’{ 441 ’4(,!{'; {‘) } 7"‘60’1 Gfg /.71'/’5') s .{l' ‘/ﬂfﬂ’)B)‘ 7"‘/Agf,4,8‘) = 7’/[‘6)’ ‘{’(A -&}— ‘fg/ﬂ)'(/&m')
whest the thivd equality Pollowns from the fact that for dwo mamces AA'€n, (F), 5.7.
A (a‘J ), A" (.al"J}; we have A4 A’ = -‘!b,_,f} where L,J =4.;tay,, 50 T(AtA' )T a,;+a),
*Za; % Slate s Tr(A)+ Tr(A'). ‘ \ _.
Also for c€ F, e hav€ (/6 (cA)- -[r/',/;g) - (7F/AB)~' (LPB(A)) where +he Nmr(/m‘;uan#r;;
foltows From +he fact that for A=(a;;) and c€F, Tr(cf) =< ca;;=cSa,, = cTr(A).
Thut, or B €M, (F), we have , s F-linear. v ‘ A
Now led 5(144" ’[F;’ 7’ [b;,} ¢ N "/{'B ([/([) - 7{[5‘,[8)’ M([lfrp\.nr‘/@ {k(B we ree that

a

3 A o b \ [0 O\ where the resulfing matn has zeros overy where evvaf
[ 1 b ) ( bt b5, 4, ) inthe k™" pw, where the ertnes are that of fhe ¥
3 b o o il = ) R X -
: b ) 0 ] calumn of B, Thus, g (€1p )" Tr(ExypB)= by -

g i o
b)‘ﬁ’”w MalF) =M, (F)" as veckor spaces by Bis Yg . Concretely, +as means eath lonear mappin
Mﬂ/‘F)"nF af fhe( borm A Tr(AB) for a unigue Bem, ). i PG
S we clapn +hat P M (F)— My(F) by P(8) -y 15 F-linear. Let B,B'€ M, (F). Then
p(/§4 .’fr/ ?545' ard ﬂ/ﬁ) fﬁ/&’) (fg + .ff”‘er. /\:/o‘w let {4{,{1’5([). Th en
Vpre (A Tr(A(E16))" THALIAED - TeGAB) TrAE') " o ()< (4D = (g + g Y(A).
J}“"H:_ ‘/34& = r';)e 14 (f"‘ ﬂ/f\? for € f‘ //'/(C.’-'/l . f(s ﬂr(—/ (p/ﬁ)I ((fs 7&(,}; 2( j‘/{‘f, /F)‘
Vyg (A)- o (Ack) = CTe(ABY = Cipe (A), 5o oot = (s, hence o5 F-lineol. Compating
Vf}”lf (f‘,{,‘pvﬁ" weé u\r('ﬂ f(f/ﬂ} 5 7&fMﬁ /{} p(g) 7 0) : o;e(lun/{) vlfgﬁ. 0} 1[ {F‘ ‘(71 "F“f‘"
Vs (A)=0 YA CMA(F). fam part (4) e Frow 4ot if A= Eyy, then YelEur) ~ box Ths,
hr unyy LAETL by yn) have byy0. Hence, B must be he 2ero many wh e,
CThowv s +hat 10 P b % ' .
;;: fig, tatl l';ﬁﬁpz //am//”n /f)) s d:’m //M__/F)") =n?eR Lo 4hat P15 Sugechve. f{pn(.pl .5
an rso o [”/T*;‘ ¥y 28
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tonhnaed...

@ Let V be #ean n-dimensieral Vectar Space over a heiof F. From class, each hyperplane H inV
15, & Subspace with dimention N-1) Correspends 4o a umigue one-dim subspace of V' H = ker(y) for
a nonted Y that's unigue up to Q(/mj, fpglw,m/ 1:7 Hus, lef's \g;/ fhat /’y'f“fp/ﬂnff Py e
V. ave Rntnr /j inod. " when e corrf_rpmd, eme -dim. Subspaes are in.ind ,;y_’l-;,( serre Hat
a nongecs VeLtor chesen frum eacd ene-clim S'MLS/M(Z’ Brms a hin. ird. set in VY Prve

c-(:mr(/{ H; 12 nzr w th eviaah{y of ard gn/y f H,.  Hrare linearly Jnd. hjf'e/P{a”€$.
)z

d =
{H"‘f' Wj’:%f HJ :kel ((/J) ﬁ)f nen2ert ‘pj 3 b",l/\/ ure +he i, me évd)F whert E(V) ((f,(v)l
e, Y (V) whose kernel 1's N-a Hj.).
o é’.ffl f{v,} ’ (((fy_!'_fV}J (f}/V)p “6(?{ /’V}}, Fr,’ff’ .}J( ot {(\ F""’-‘, +4 :’j

,A,;,(/ .?l,:;/",‘["

o A , X 7 . aniforo”
o & U/ 2077, from Yhe f;,"_ml 1@ TR ) we have e //”('iir.‘ ;'_}7;’.-'“/'71;:,’ F J
LR

F(f \ 1
" &g ‘ d |
L,}’;‘ - ‘{’i P a’_,/;~, /J,‘m(,rv}} _/ r [/1/’" ne it 1”;{"}-’ J’('l‘r( (V) - drﬂ')r /Ppl(,_ri% },; < d‘?";" '(:7 / . So
y . r N i
dimm (V) - dimpe (A H )£ dim(F7) = n-r ¢ dimm, (O H, ) anol we are aon ¢
() F ) A M \ §
- Bty "‘JC, chow ~~-‘/5/"€!'1‘ 7}{’} is /r, lr-a/_ ,f’/t d,m, { /’{/ ‘L,’I } cth-r, [Me Krowy
v J r;k : ’ : ’ . : “y' a2 ]
~+thotd 1H 5 1L lin. ,,./ t4f .r,l 15 ho. ind. We qfso know +hat 5 cammiié® | A
other Ctateoentd helds 11f Sb 1T ontp. .:*,5’ weé want o /)fiorf ot S@: ¢ 1S lim,
indd 1 {£ @ s oento. |

f

> & . anfo -+h e g 5 . :
T+ ¥ 5 e { hernn IV, ST, ’j/v.) (0,. T /0) where 116 n the T+ pe see that

s / < | + g R . ; :
(v ] 4 WMow weé want o plove 4 af ({(/,'j’ 15 lin, 1nof., Astume /# rs nod.
J/ { 2 £ 5
P il ‘f‘ . s :/?ﬁ P jﬂﬁ, (ORIT gt %y ¥ 0/ f b €re o €fT'- Then w€ cari S btrmcd
/;’n“ pote :"J“R: ﬂf‘c‘\/ va,(‘.J , J/; +. .7 ¥ 1(‘11 o~ L/- j/ w € evea luate p&j[ _-':c{ﬁ; at
Y o By ke equal, fe we gft that &, @ (vi) 4.1 ap ¥n (b’.) = ~ol; ,r’s/,). ThiS means
i o “n X r‘a‘)( e hav¥ a (0;&1‘{‘4/[,'/,,7,/; —7—/’6’/\#,@,% 50 5 , i
: e p 2y is
Tl 5% ie bom. indl., 4o we know +hat thert art rof them. We knsw tlat olim (/) =
S p ( | :
i fy?) = n $Sinee +he (/' 's are [rn ,/’p,’_l weé Can extend 44 e fo Make€ a 2515 rn Vv
{ / j 2 TS ~ v L bt e
Jr Knaw 4hat VEV" We onn take §U,. . . Griiye-; Pr] 854 w;‘,’ il 7 perou D
- —rd -~ Edl g o e G, 4 y = ) T 14 »j, .
B ] 18 4. b ./' This 91r€S I 5"‘3!' e [V, zvr; ;Vh% Scts L/l (VJ) J 0 +f i1>4‘ té S
) i ; o4y holdS cvhen we reStnct for, So wé ?r’"fl f(/u ) ({ﬁ'r% ard 1V, ; Yr :Y The
2 Va ane {infariy in qx‘.’},'(‘;, dentt. dirn fpmr-'?v”, /Vr} cr = int Tm (gf,) i
“There ,,.,,a 5{ s ontfo.
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it F be a Aé’(c(, and (et Tr, (2,F) bethe three-dim space of 2x2 matrrces over F witth

TRCO T (2,F): A Mg (F) T(M) =03 = §(5 L) Xyt €F Y for MeGLu(F), (et

XM be the lineay map "(onJ‘uSml-e by M" on Try (2, F) ImA)Y=MAM-' (The map Yo has

Values in Tr (2,F) Since Tr (MAM™) = Tr(A), so when A has trace 0 5o cdoes MAM™),

*) Compute the matnx of Yu with respect 4o +he ordered basis ﬂo’_‘i ),(gé)’(f'f)} of T.(z,F)

oUr answer, of course, wl depend on +4he entnes of M weke M=[/2k) and Set
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