m Mv/'( VWMWW o @ /n. #msmma)(&m.
(ﬁ:j_.‘m’%m Lt V be a pin.dim. v.s An  ordored basic fer Vi<a Buis For V' conddowed with 4 specigle
ordor.

E\(W(ﬁ . IH Fz) fif&l}fz)e;f s an e’ra(wre:/ &Aig, (sz‘a//{ ¢, =[/;0,0)) €, < [0//}0)/53 :(0/0)’) )
A/s"/ Y=5€,e,¢:3 is W adbyel fuass.

50 ﬁ and & is e same seX K«l'f }-fd’ as Wo(M’e/ @’&% The choice 72 ﬂte 94’0(9" ma?f’err_/

k T2 come 54 P

cFor Wy vs F we aM e e, 002 the stamdoy ordeved frsic F.
. SFm//«wﬁ) Lot ¥R us. £ (F) we all 3,x,.., X"} Vg Aovdovd ovolyed bosrs 2 (F)

D(fv}\}’“w. lof 3250, - 450 an  ordoved busis for o pin. dive vs. V.
For xeV, lef a,,. . ,a,eF f Vo waigue salors Such fak

X = Za;u,-, r\@zf WWW /'3.)
We degine Vo  wordinate vectr

ot X Irelat/ve vo E, ofe nefed [xIg, % 50 each vedlor cow
o . b desibed € its
[X:(} = a.?l . (Sa [)(7} is a veder o F ) wovolinafes with ngfux‘
‘/Vl-/'foz W [ud, = e; .

o a p‘,\/ej{ fWSlS
r The WV‘%]MMW X =[xlg is a fin. VLYWH.CKWWAV(;W”M vV & F (Echi;e)

Exwwr’(e. Lt V= Plfk)) and /u‘} = 1,150 e Vhe standord orbored o< fr V.
(ousider F[X}: y+6y- 7 x* éV/ Hhen

y
[l = | ¢

K '1
Deﬂmiﬁlwz‘ S VW e pn,o(im vs. , weth ovoleved tesex = 5V, vad ad X7 Ew, e wnd resfedl}gy
Lt T V=W fo Jincar.

Then f“rwﬂf; d'/ 1£jsn, there exjsdt wwizi/w sca/{wrs a;JéF/ jziem Such that
T(VJ)zz AW fer 1£j%n,
We Ml the msn  mastrie A aflfihéc{a/% ,4[):@9' ke matric relbr%ewfd/'w 4. T 1o Ve ordored
W JZ m/\o( 25’/ pm/ M/r‘/.r/{’ A%[T]}& .
Ig Vaw  aund P8, them we wrike A = [Tj}a.
Netice + e j* whawmep A is [T(pJ, . .
T U VSWic a fiutramss. st [M];=[TJ}S Ve (/27( 3’? fhe ww/émﬁ o Thearem 2.5)
- So [T_Yj; gfns an (A('o/ft/o‘ Vg Yo dsscrife 7_- which i VMZ M{«W ) wwbo#tv‘n#fm.
Exwwnf/ﬂ Lo st ’/_.'ﬁzf—’)/ﬁg & Ve lin- er-mg,cA v(%mu/%
T(“'/”‘J = (7/*3“,,; 2 24, - ba,).

LA poofeenf [ U=1c, 6,68 ~ The standard feses for R* ano//i@j re/s/zec)‘ffﬁwfy. New:
T(’f”) = (/;0/2-) =/e, + 0e,+2 €
T (o) = (3,0,-%)=3e «0¢, - ye,.

(2

2

Z(/ 2--Y
Bt "F we fake ]’:{fs)ez)(,j/ they [T]/B :(7 30)



D%'\./IEJ’;M MT,” Vs W4 WM/ wheve VW ape vs ever F, and (o ae F. We OWTM{.‘
T+U: V> W (T+d) (x) = T () + (%) o oM xeV.
aT VW (aT)to =aT(x) o oM xeV.

So T+U oand al ave 4Vh WOﬁmS frem V e W.

These quvadtiong  preserye //'nwig«
Thesyern 22 Lot VW g s wvor F I T,U: V=W e figear.
a) Fer at aeF) aT+U s [ingar.
4) Wit dnic operationc e adelition ond  scalar multiplication, fro sef of atl linear ¢Fauspor mations frous
Ve W i« a vs ewr
Prao?__
a) LA x,ael/cwr// ceF. View _
(q:/rM) (cxf*a). ~ (a 1/(:*4#) + U (cxty) = J(T[cxly)) + (c é//'(x) + M(i) =a (c T(x) +T/Z))+64/(X)+M(i) =
frmAnn Ve 1uV = acT(X)fcﬂ[x)+a7—/i)+M(0q) = C(HI+M)&)4(QT+M)(&)_
J He oT+U o lieer
4) Node thut e 2em tramspornation T, (Vcwﬂ To(¥=0 por all xccV) plags ie role o fhe 2000 veckor
and its casy do wyr;fj Wa/”af fre  oxioms (B/)«(VS&)% a_recfoyr spune ave M{s(\[u{,

Degiuitin— Fer Vo v ever £y ue desde R(0y10)= 5T Tialin sy prom VW f = a us oy F,
i\ In cose V=W, we wri e ,C(V) ing fead ot K’(V/W)

/H;,uémic descriptrrm o the gbefa#’iw) u A’,(V,h/},
Last +ime we saw : - ety liv.transgormastion can fe represeuted &y q matrix

lineot Yrans formgions o V oW foarm o vechr space Ay, h/)) under pointwise adelition and
These sffmxfiom on A‘(V) W) carrespan/ to maVrix additivn omd scalar mult. on e re,:resﬁwv‘aflm_ M
Therom 2.3

Lt VW ¢ Ein. divmt. v.s. with ondeped 4rses P wmd &, l"cspccv‘fv(/%j.
Let T,U: VoW be linear. ﬂVM

q) [T”AI; s [TJ)Z 2 [M])j qow‘w?f/'m,s on matrics !
Pr‘%_
YLet p= 5V Vil omd F=4wi, ., Wm?,

Thate (/)(:itl wwi?w s calors a; and é’,j"(/s,~sm) 12jén) st

T(y) = 2 a v, wd  U(v)= Zbyw, e izjan,

Hemce "
(T‘v‘l/f)(l/d) = % (q;jl*'{i))Wiv
Tl/VW}/ frr fhe matri [T+M]; we hove

([T+M];)i,,' = agrby =([7—_T; + [M];)U'

\é} Similor  (Exercige )

Example. Lt T,U: K-> /Rs be degined %
T(a,%) =(9+24,, 0,24, -44,),
U (a,8.) = (-4, 20, 34, 124,) .

Led p,o Ae the standord ordored boses por R* and B resp.  Thew

/| 3 _ ) /[ -
[,(_]; - (g a) ~ calonteted i the previous [M]i:: (2 ﬂ)
3

PR axomple



Afp/aivg ofa{-ﬁ;i-/im, we hove
(T+4) (a,,4,) = [ﬂ,—f_%al 10,2048, *(4,-0,, 20, 30, ¢2¢,) = (24, 124,24, sa,-24,) S,
22
[7+M],f——(§ _i) = [71; +[U]; —os Thoram 2.6 predicks.
(omposition of lin vamsp’s and matrix nald plict ey,
Dq_m}ﬁo’w Lef ToVoSISW and Y W—= 2 4 Fwo lia D‘WW,’J of vsIs,
Their composition , deveted UT | is ¢« pwmction prom  V fo Z degined 4%
UT (x) = M(T(x}) pr oM xe .
W, 2

@V~ ; ‘i_ii u(r(v)

u

Thoves 2.8, Lt VW, 2 4 vs ovr F.
Lef T:v—=W and U W2 b (near.
Thew UT V=2 is lineor
P ooy
Le/‘L X,g € l/ am/ q¢ F WJZV/ ] - )
L UT (ax+y) = U(T (axsy)) 2 Y (T Tly))'E WU(TE) + U(T(y) )= 2 (47) () ~UT(y).

‘See  Froflem L 4 for Mere bosic ,arafwv‘fg A the corr%}f;an.

.Asswwt.e ot V) W/£ e y S ol F ) and 1L
L=V, U B2 Vg ) = 52,2 ke ardored foses por V)W aud 2, respectiely.
Lt T: V*? W and U:W—>F 4 lineamr
Lk AT wd 2=LT1E 4 b s represntudis
We howe UT : V2 — their otwmposition. ;
o Lets thoulade  ite  maXrix reff%wﬁﬂl/h/f [4T ], .
For 1¢jen, we hove . ~“ “ £ Sy -
UTI6) = U (T () = U(Z 6, w) = 20M) = 2y (Bhun)- Z(E A )22
w hare ik
Cj =2 A:k@kdg

Hemce [MTJ[ = C = (CI'J)]&}éF .

This  onpufartion meVivates the A;fn(}:;w % maAriv multplicatjo.
Deffm'ffw. LA A e am mn maAric wd & an  nxp watr, We /{lﬁtfwe Fhe procduct ot A omd 3)
O{E/Mﬂéo/ /IB/ véyl‘ {( ﬁuz mxp mav"h(y %{‘/tl W

L (A&j) = A BkJ’ for [£izm, (£4%p.

k=t

Exomple .

) <,7_,)A Z :(l"'{+2.2+15 - 15)
0 4~ T 09442 +(«)5 3/

2) Matrix mu/v‘iplica;ﬁ'm,, (s et commu?‘axf}ve,

<HJ<01 :(“ w 0/)(“) ,_(00 So i is possifl et AL # 84
09 | o 00 / 1o 00 !/ )

’5) Recall  #ie doginitron of The Iramspose & a marix froma Probloas St 2
I Ae M, (F), thaa Hs dramgpese A%e M, . (E) /&;Mm % (/\'&)u = Aji gl t5icm, 1444n.
We show (ot
(AB)* = 84"



Tudeed, we have n " .
k (48 = (a8);: = 20 ApBu = D=2 (BY), (A),; = (&°A%);

Quéwrwiwﬁ b wh proviens c.q/{wLMiw:} we Cam how ok Tt n o compak (o W;Wﬂ wodcix  wu Ifiplicotvon
Thorrem™ 211

Lt LW and 2 & piv dim. vos. with prdswed frer o, 2 oand ¥, ro;(awh've/ﬂ(j.
LA T:V>W and UW>Z b lin Wanspormakion . Thew
CUTI® = Culf O,
Cﬂ”o//a/rg. LtV b a pindi vs. with an ordored fosic p.
L Lot Ty ¢ R(V). Thoa [Tl = [u, [T],
Exsple. [t U: £, (R) = P(R) avd T F,(R) =P, (k) 4 the iin tromsg. dpived &g
U(Ee) = ¢'(x)  amd T (e)= {ct)dt.
Lot {-—fl,y,x’,x*j omd }zgl,x,xj{ta the stamdovd ordored Grses of- Py (R) and PL(’R}/ ros/wafiw,é,.

We AWC:
0-] +0-x +0.x° Hence - p 0 ! 00
U(x)=1= 11 +0x+0x* ZU]& 2le 020
0 0

W

U(:)’—ﬂ

U (x)=z2x =0l +2.x +g.x*
U (x*)=3x" =01 40.x 2 x*
Cévmi /Ml/!(i) (or T we bose:

T(,) =X 2 004 [ xtgXrox? . 0 ; g
T =L x2z g)roxalty? : Heu T(. = :

()= £x*=0lr0x+Lx*+0« @ [ oL 0 [
T(x) = £x*=0140x+0x+ 5% 0 s %

Thwna . /100
[:MT])} = [1/]5[7'}); = (9 /67) = [I'(F , wheve T B({R)ﬁ@(ﬁ) s T ,}{Lufﬁ \}VHMW}VW

00 (
Thie ungirms fhe  puadavandal Thesrops o hondis ju a s7muh/ cose !
— / '/'4 =7
Dz{m’rﬂw The  nan idewdtity matric 1, s p(ﬂ;f/.iua( % (],7),/ = Z(o i ,-{j_
L Hue L-(1), 52(s7)) 1, = ((;/000 y A
go )

We summmarize fasic prsf%‘/f% 2 wmaArix W/VL/',D/!'MJIM‘
Themomt 2.12. Lt A & My, S, B,CC Myyp (F) , ond D E¢ My con (F). Theu
4 A(B+C) = AR TAC  aud (DE)A = DA +EA.
6) a(AR) = (aA)B = A(ad) for g scelor acF.
) I, A4 =A=AT,. _
A Lo diwn(V)=n and TV =V s A identily drsssparmetiin, hoa [T1,= 1, for oy ovoor]
fusis p (v
Prosy.
" See  Feaxtlook.

Covppare 4ot basic propertics o the composition g lin, Nramsprrmotuns  (Theorewa 2,00),



cﬂ/{om;(—inﬂ e of a lin Araucy. M,g[yg its mefrix represeatsiion

Theotremn 2. 14,
Lot T V=>W S livesr, YW tin die LSS Wity orobwed fases p and &, respectively.
Thew v 2wah uel/ we hare (—\(/www«ufww
veu(vrm\/‘/’x
its werdivafe \/MALW
, viwed o4 an M x| vwoo"hx
VW,

5'/1“:0% )3’- %\/” )nf a/’%"‘/l) ) Wm§ ‘U’V‘?{?VUJ Aot (’UT Voaud W VWU""V{LZT
Lo*)(e(/ ngkq,v*r A A V-

Thed i, DeT, (“').

A
LA R = [7_73' Thew w o
T(xﬁa,T(VM *ﬂn/(V;.)-ql(ZB w; ,..*%(Z‘gm"‘/ -%(%‘ GJB//

Henee Z.;” By, a,
IT(X)J E )2 B ( ) — & waued.
20‘,; ™ j a,
_ it

E)rwwrf{z LA T ' P ()— P, ®) {ﬁj/w/i 627 T (o) = ,ﬁ/’()

ﬂ\/"/l o | 0 14 CMW/#M - oa IPI’GVIM M(G/Wf'{(
[T]} (Z ’ ;; - BT~ shwndayd  ovoleved foses.

LeA pPlx) € P (R) fe w&‘hw/j ‘c,rl/xaquyfz f(x) 2- Y4 ) 2x>,
Thon Tlpea) = p'(x) = ~4+2x+9x"

Hemce :

Y
[T(F(x))Jz, = [f“(x)]z = (9_)
Bt also g

0
[TJ; [pely = <Z

o)) e e

A$sacia\Hvﬁ o linesr Aravggornation b a g ix

Depinidign Lt Ae M., (F)  We douode % Ln e V'M’f’(f"ﬁ
Ly Pl 7 degieed &y Lp()=Ax.
regowdd st cofumn veikvrs.
u/e; caM LA a /e(.-/»mu/\fi,o//ca#im meafw_

EXM/I/IP/( 2 /
LU" /4’: (01 { L)eszs (/ﬁ)} l\woc LA'- R;“”kl.

!

o) e e () (3] 09




Thesvern 2.1 (Pr erties o | )
Lok Ae My (B Toon gt F" o F™ e linar

Tt B eM,,, (F) and p,x sre the stondovd ordoved Hfuses fer E" and F” , resp., then
§
[LALB:
g) Lﬁ:L _'> A’ B

o) LA*B—L‘A+LB) aA :AL v ﬂMﬂéF

A Tp TP F'=F" ks lin, Then ‘ﬂ«wt s o waigue  CeMu(F) st T = L. Tapd, C= [T]}
Q Tp Ee My o(F), them Lag =L,L

6 Te M=n thain LIH=IFM.

Plqu_ Liwwl('? o L/-\ ic clear % Theorewt 2.2 .
2) The )ﬂn W/IMVI oL [LA] s Lﬂ(ed') -Aed)WlﬂiCl’lisa/{:,q m(}g wﬁwmwop/}.

So ELAl = A
8’ dear
v Te Lg- Le,ﬂw b o, A= [LA] =E.
dh),u(’ T Y " be i, kt ¢ = [715.
Tl/w"fwa ZN

[T(xyj [;jﬁ e, or T(A2Cx = LoG) for oMl xe F .
So T=le. The waipponess o C potlows promn (4).
e) (AE)Q)‘ = de ()“" colwmn o AE ’—A(Ee;\ — fortln W\Hw e %lev see @‘(j w[+,w&:
o (he rMaW(“S
Ths Ly ()= (AE)e; = AlEe)) = Ly (Eeg) = L, (L, (e(,))
Hone  Lap =Lale (4 the wovollury ﬁﬂwwwlé) it lvcor bomsgls agree on a fasis fluy

Yoy are W)

Therom 216 (Matriy muﬂip//cﬂ,v‘/m is aSSaciM(fVe)
LA A My (P), B e My (F), Ce My, (F). Thua
A(ee) = (AB) C.
P reeq.
We  heve (Msfwb Vworen 2.15(e) oamd ﬂiSacI'W"-Vi‘fj s e Composition o [,wwoélth)

LA(&G) = LA» L‘EC = LA (I—BLC) = (L‘A L&)},c = LAB LC, = L(AB‘)C-
By Thastone 2.1 (€), A(8C) = (48)c.

I avestibi lity

-D@(}ni/w_ Lt V and W b ve —and T VoW fuear

A fuma(’nm U W=V i an myense o T g TU= T, and YT=1T,.
I(_ T /ws am (VIVW) ﬂ\w 7—/5 /nywv‘(%

T{_ T i mwxr‘ﬁ[ﬁe/ Voo The myrerse o7 T s LW)/W and s oAewpted % 7

\(6)/ (¢) — Exercise.-

pr

Basic was abous inverditl pusichios .
Moot Tand U e invertite. Theu fie pollowing hotds:

a) (TW)'=u'T”

8) (T7)'=T; in /owrv‘/w/a/r T & juvertitle
Y T i :hvw'f}%e 2=> T /s a K,Jw{’ww.

lber_ 2) "=>" for g 4<% TT"(a) —-L,(é,? =4 ffurcel 4=T( Zv(i;) oo Tis surjecdive .
Asswme Tlx)=T(x), Thn T(702)) =T (T(x) , ' hemee =% — so T is injetite.



Therews 207 LA VW le vs | Jet T VoW 4 lin and invertifle.
Thew T7:W = V ks otho lineor
Preo.
Lef 4,4, € W oand ce P Sive T is 4oth st jective and irg’w(ﬂ/e, Hhove Cxist w veotsrs
x, % eV st T(Xn):j, anol T{n)‘?,_.
Thas  x, = T"(J,) and X, :T_I(J,_)_ Aud so , .
T"(cg,ﬁcyl) = T"(c T(x,) + T(xz)) = T"(T(ck,ﬁ‘xl)) = Iy(cx,w(,,): Cxptx, =¢ T (g,)-; T(Jz)~

Exampl. Lot T: E(R)~ R 4be the lin dransy dyined & T (ar4) = (44:4)
Thew T R =AM i DIE,L/'M/@ T (e, d) = c+ (d-c)x" — atso lineat, ag Theorevn 2. 17 predicFs.

« Recal The MM/W betueen finear frauspormadions amd  matrices.
Do{.iwiﬁm. LedA Ae M, (F)  Thn A is jnvertitle ¥ Vhere exists BGM,,X,,(F) st AB=RA=T.

Nede . Iy A i /Ly»rf/%&/ Sen The worie & suchr Yhad AL=PA=T is MIW,U/%&JMMVWSQ o A ond
(I, ¢ were anothoy such ma¥ric, than C=CI = C(AR)=(cA) =18 =& = demsted 47"

Exmpk. The invepse o (l//o/ s U /o) Lodeed, //10)' _// /0)(/ 7) (’/{IOJ{;/O)

Lovma. —Led T V=W be [in and inverdible, and dim (V) 2o Thew dim (V)= dim (W).
Prwi_, Led R Exr, e Xaf be a Losis fr V.

By Thren 2.2, Span(T(p)) = R(T) =W.

/Vw-.t) T ic a 47’&@, So:

dim (W(T)) =0 (as M(T)=3% as T is /'WAW}e).

dim (R(T)) = J/W(W) [ﬂs R(T):W)
Heunee by due dimension fheoremy —olim (V) = dive (N(T)) + dii €(T)) =~ dim (W).

Theorena  2.18 LA VW 4 f/]ﬂ.o/i/"k v.s. With sydeved Gatec y2 and &, resp.

L(’)f T VoW 4 lin .
Theo T is inverditte &> [Tl is invertifle.

Furttrar weore, [’[”J; = ([T];)’l.

Proog.
‘SSuppese T is imvertitle, i
ﬂa’ fhe Lemmﬂ, dim (VJ = o im (W) =, So [T]P c Mn,,,, [F)
& deginition, T': WV satispies TT =Ty, and T'T =1, Tha
L, = [L3 > (7" 7] = LT3[ [TI;.
Similanly .
[TJJZ [77dy =L = A
So [TIZ 1« invertible awd (£137)" = [0,

‘&' Suppose A= ITI2 i imrtible. Thon flore oxids &€ My (F) ct. AB=BA-T,
Ba Theorem 2.6, thove exisks U e AW,v) s.+.
U(WJ') = :é’ 59 Vi T 0, m,
Whevre ¥ =23Wi, .y Wag, p=3 v, ) Vaf .
T+ petlows Aot [ull =b.
To stow *had M=T") netice thaf
[UTI,= [WuI[[TIZ < BA =T, = IDds =4 Thaew 2.1
So UT =Iv , gud similerly, TU=T,.



Example. Lot and & & the studord ordbved fosr o B (K) and K, resp
For T given ’7’(44{X)‘—(q,4+4) from e fﬁe/w’m—(/)(pmfp&) we heve

[T;—-(;f) andl [rjf,,(lla)_ We hove elreudy ohecked ot coch g dhese

-l meAris i The inverse op Ve offeyr
CMW“M’& Lt A e M”X,,(FJ, Thw A i inverditle 2= La & invertitle . /’(n-errer/ (Lﬁ)-/:LA"'
1 somrorphiswms .
Somedimes dwo YeAor Speces r:? cousist o ohjects o very dippereud nafuve, fut  behore
ldestically pron Voo alyebraip  poi g view. We descrite 4 precise wey g ”""‘W"fg'fy’ rector
sprns with e oAy,
De/(-iwiv%u Let VW 4 vs. We Soy bt V b isonwrphic o W iy Thee exists a  lin. Yransy.
T V> W bt i invertible.
Swctr a lin-Aramsy. (c caled wn isemerphicws frow V onfo W.

Node. 1) V is tsomotphic do V' (use T,). o
) Vs i‘”’””ﬁ/}’;‘ h W = U\/{/ i< isadem‘cJuV m——%"&
2)T¢ V is isewtorphic o W and W jc /;aW/thL to 2 ) Ylen V i /Sevwrphl‘c do 2.
Thwse  somorphisme & an equivedence relation ov vetor spocer.

EXW/(L LA T:F*=> P,(F) fe Z/'VW qul/”a):ﬂ/"‘qz’\/-
Theu T is am /'sm&rphlkm/ 0 F?* b isoworphic do P,(F)

Therrem 208 Lt V,W te fin. dim. vs. over F.
Thew V is isoworphic & W i aud svw{g i diva (V) = dimt (W).

Pkm' =" Lk T VAW 4 am iseporphisw  frow Vo do W
Bdﬂw_ lemmmma wgm/e) Jl’M(V]:a(fwf(W}.

e Suppene A;W()/}1o(,-w(h/)} andl (A 2 GV, Y f, R Ty, a3 fe dtth for V and
W, r .
(55 Vl/ue::ecw?_.é) W/MQ (7)1)'9(3 T5 V-‘»’W s.t. T/} /l‘w. and T(V,')-—'W,‘ i =),
6(7 Thewrem 2.2,
R(T)= Spem ( T(R)) = Spwm (=W | oo T i surjpckive.
B& Thervewu 2.5, T is atro waUJ('fV&v
Henwe T is an isewtotphisp .

&e«yﬂu/g LA V e a vs over F
Theu Vi< iéowmphfc +o F‘w it omnd wv(g '\( dins (V)=u.

Up do this poind, we hove associaked linear frausgormations with Yiwir mafrry reprecedbdiong,
amd we Ma seevt W Mn/éﬁjl% MWW Yl W«M‘zm ou A/V/W/ omd men (F).
New we com st 4ot dhese +wo Spanes mﬁ be /'o(a/wv(/"(/'d.

W&M 2.20.

LA V,W b vs. over F)o“m([/): vy dive (W) =m.

Led p,o 4e ordoved forer g \/ and W, rwpwzfivw%.

Then  tha  fus chiz D L (\,W) = Murn (F) dogined 4
P(T)= LTIa  por ol Tek (W)

is am isewsrphisue



Prosy

By  Therem 2.8, ¢ & lrear. So remaing Vo sthow ¢ — {iJW.

Téd\‘ ic, wo weed Yo sty Thaot pr ey A€My, (F), Hlave ic am/g/_uﬁ lin Avwasg. T-V=W s+
Pr) = A.

LeA m=35vi,,vid, ¥ =3w,.,wmE, and X AeM,,,, (F) {Cgl'rw.

By Tharem 2.6 . Hure opasds a (,Wl[ﬂ’/tAL lin. framse . T V=W s.t.

d w2 .
T(VJ):i:Z.AUNi i) v,

RBut Yhic means  dad )'_‘TJJA; :A»/ o (?[T):A‘ Thaua ¢U ou Lowarphunt.

Cﬂro/ﬂowg _774 dine (V)=1 Aim (W) =m, Ylan  oAim [K(V/ W//:Wﬁ.

(by tre” previes Viesrew, as dint (Mouyen(F)) = my ).

Ghmj@ o corrdinate  martrix

We —thove seen voadt smce we fix an Wa(we/ééisF 7 a vs V W ey veetor e U we com

MSI‘JM its  worrdinafes [M]J;. And S)'m//a/r/‘:h for T: Y7V, we dssiqu (4s ndlrix vep. [T]}_
Hower, dhuge comrdinafes  dopond o F'/ And v e dif porent por Mw)ée/r chwice o am svolred fosis.

£ xomple . N
(0, _‘61_._."" V=R .
! B=100, (00— srdured fatis
( Ll = (i)

-0 l/ o X ¥ = § (), 0,08 - swflor oyolswed basis por v
@) [w3y = <i')‘

(

We would like o method o tafiufote [Ty o E“J;‘ P Mg}tf‘rowd Merce o R omd ¥
Deq,iv.[h'\m- Lok g aud p ot hvo erdoved bases por a gin dim vs V. »
LWe dogine  Vie MJ/& o coordingfe waArix (o "ohngalz Crsis Max‘r/}”) AR e Q= [Iv],g’-

Theovem 2.22. )y

) @ is invertifle  ((and C?-,= [T\Jp )

2) Fer "/Wﬂ ve V/ ) [vle = Q[VI}’A

Proot.

D As Tvis iverdifle Qo ok wvertible %Tw 2.18

2) Fer ve V

L [\/30:3-. [I‘/()v)]}b = [IV]): LWp' = @LV3p % Tleorons 214,

SD/MMH."P'(T'MA éa Q/ Wé,(,g e )‘élﬁmro(i-/laA% o o vecAor  nbo +s P - coovohivadts
Aund un/*/iflﬁimj @ﬁ 6?‘/ ohmfvs /S-mro(iwﬁ{'“ iAo f’-mro(fwvé%.

EWWM~ -1 v
Tn e WWF/e a/g‘W‘Z/ [IVJ:‘ (0 ‘,).
And [“13' = (——/ i

a1, = (1 2) (1) = (1)

Deginition A lin Aromsy T V=V prowm a vs. U/ o rtsedg is cafMed o linear operattr I/
New we defrmine how o caffotade  [T] 5 prom fﬂ};/ (r pp o etdored Beses por V.

7



Theorew 2.23. Let T be a lin. WM"W e a pindiwm vs. V.
LAt )3,)5 e Wo{xz/re/ foset for V.

717:2%” Q- [lyj b Vhe Chomge o wordinate maArix, MJ/'C,] Rl-woovels into ptemds

[Tla = @ 17,8,
Prosg.
Recad 11X T’IVTT 77,.

QLTI = [T3) 173} = [5,735 = [T33) = [13) [13p = [7], Q. (b Vheorsws 2.1)
Therepere

[Ty = @ [T3,.Q.

N

Exwmf/e_ —
Coneidey  The /[n.g/zwov‘ﬁ’f T en K Déx‘uhw( % ’_(k,ﬁ)'— (Xfi/ Y'd).
LeA p= 500,008 m(; $En0), (8,-)8 b ordeved pses.

By fhe prw,mb ; (,, a)

q-1.3} - (73) Mo @' [T3]
o B (L) o By GGG D

S =1/

0 -/



