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m T (uev) = T + Tv)

[Addfbwlj Propesls ]
I the Shecial =, Neay on /] a Lnear
m_ﬁ‘_ﬁ;:vmv the Lineny dowraformabion 175 called

Neré © T M

ool Acldits Linaax Braflorrndin. T:\/> I\ can be
used in comdsinatsin bMﬂa—M,fléf e los A

are vecdns in |/ and K.k, ave Acakos e,
7"(;:,»4+th> =k (O + k. T0%)
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Exam}aé;@_ l"’a!fixm_"m“
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Exampe® A Liness Trnafrmadion, fom. P, 4o P,
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Example @ Tharsformations on [hbix Spaces : bet Py, be He veckr Space of ol
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FINDING LINEAR TRANSFORMATLONS FREM IMAGES OF BASLS VELRRS.
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)"Wﬂuﬂc\[w —

THEOREM @ 1ot T VoW be o fingas o, wdare \/ 5 finite dimensamal .
#S:{v,,vu--.,v,,j isabamﬁy\/,#mﬂq_'
as

mage o/argjm&rvin\/a«ku,bwd
TWw= Crﬂ".-)-i-c,_T(v,_).,. i "'chT(Vh)
‘J{"E C[JCA,":Q‘ m#&m#'(
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Sl le first need 4 eprers Xz 00,%) b a Linear comdyinadion d vi,vdv .
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. KERNEL AND RANGE [ Recall that (f A B an mxn makix, fhen the Null Shace of A
conwists of all vectns X in R* auck tat Ax=0 and e colmn Shece of A comssls of ol
veclors b jn R™ for chick thore 15 at owt one vectn X iy R pucd that Ax=b - Pom Ao
Wk&%m‘m‘ afmb:r'x. bwufwmfbnd,ﬂ:.mﬂ%u c7£/4 consizhs cfajé]mcém's i R Bt rucdti-
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Exomple (1) kemel and fange of Zero Tramsfoymation
let T:Voald be Zoveo T;M%W%MSJMTD’#G every Yeclkr in me’o 0, 11-7%-75 %/ kﬂ(f)z\/-
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PROPERTILES oF KERNEL. AND RANGE.

THEOREM ! #T.’V-—;N s qfc’m'rbwwﬁmufbm,ﬂm -
(i) The kemel o T is a subspace of V.

0i) fhe ange ofT'is a.mda,!:a.m_ af W.

RANK AND NULLITY of LINEAR TRANSFORMATLONS

Definition : Lot T: V> be o Lineas drongfrmaddion. . 3f the vange of T 15 fiits-dimensional
Ben ks dimennon 15 called Ha Rang of T ; and [f the kemel of T i finilp-climensional, Hen
;:isatfwrsc.leed&uuaﬁ of T.
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sec @2) ISOMORPHISM
In #us Section , we will estoablisd a fundarmental m“‘é‘“‘“uﬁ"”ﬁ‘_

Vecloy #m:as and :eiq_euc@'dmus'éaceg"_ This cownechon s )wl:m.ﬁ_; j%ﬁdww%,w
r}&oﬁmbaia}:ﬁbtabmmMIEM@#WWWM&MMWW
Sfmzs by wmﬂwuﬂ wikh e veckns in R™.

ONe -To-oNne AND oNTO

Mwafﬂzwww,hﬂdfaf{mkugcmnu/ucj«dmémﬂﬂz \
Veckr shace R, tus /s net udr'»u:b'nﬁ de}&m.&mmﬂw,mwﬂ?&mk
)5 ﬂa'm&u‘qiaﬁf read n—abm&nnjvgcbr s}ncm in He suve Hat any suck Sfﬂb””i&
ot,#;_-ffmn R"mﬂznabbammdiow,&rwm,bwtmtm ks a%ebm'cwudum.
Feﬁ%inhrﬁdmmbyﬂ\fs,mwﬁmdﬂwdzﬁuﬁm
Deﬁ'mlbbn_@_ W T: Vol s a binear 'émna#vmffm, a vector \/ to a vector
Space N , Hen [ s satd o be Oue-to -One ;me.,lu olistinct veckns fn \/ info st} vechns inld.

?zﬁru'bbn@ T Vsl is qurqu#»mﬁm a wbyﬁbaa\/ioa Veckr W,
then T /s said to be Oubs /femj veckr [ N)ts:tfa.im-jz o;dﬂm.tm»ecbvin M.
A%

, R W N7 <
T |5 ﬁ ﬁ\
/. " = ==+ Regedf T W#T

One-4p-Bue . Nat Sue-to-Oune (ST Net Outo N

The ﬁ%w; Heovern vole telling Aty o U v B3 ¢
S One-1o—ohe bbzq»dmg I%:W Ly of q neay Beansfomation,

THEREMD I T: Vs N i & Linear dogformation. ,-4hey, 140 Ll :
THecRem D : ollong s tntoments ot
(D T is One-tp-Ohe . v o

) ker(2) = {0} .

@) kex(t) = {0}
Wiy T rs Onto [fg-, RE)= \/]




Example ©  Difations end Condmctions ave Ona-to-One_and Onko
Shar Yak iV is aﬁmh—&mwww and o IS any nemzew icalay, Han Hee
Lineay o’é-zmtbf T:V\/ dnﬁned bj TW=cv s one-fo-ene and ente .
%_.‘ }f V s any veckov in \/ (codomain) Hn Wm/urm#.mwgchvedw(le)vm\/
20 the cperator T n Guto .
MLHTL:M@,TB Ohe -Jv —Che -

Examble @) Patrix Cherators B
If T RoR® s He mabin cherstor To00 = Ax , Hon 1t follows (from Sec G) thot T, 15
one-to~ome. and enlp ffﬂudmﬂj ,f mapix A i Dwertible .
Examhle & Pasic Fangformations That are Ore-fo-One_ano] Onto

T linear baroformating T, ' B>R"  awd T, 1, - R chfined by

Tj (arbx+cx*+dx®) = (a,b,¢,d)
et T[4 2]) = (aned)
ave Lol Che-to—ome. cuel a-.fp.(l\le, oAk \m.wf:, %Mmﬂdrﬁm& can/ua'na% medua

Lrample @ A Ore—to-Gue Linear Transfermatron
let T2 By Ryyy e the Loy trnsformbion TT) = Tht) = xpta) [disamed in cxmple® of
I P=perz Gtore- +0x” ad Q=900 = dotrdx + - - - +dpx* =g
ave distinct polynomials | thow Hhey a&ffu m ot lewst one cfficient .
s, TP = cont -+ +6x" v T(g) = dox +cx’+ - - - + ™!
also cliffer in at bk ene coeficiont .
12 follas thak T one-to-ome pivce 1t mas dishine? felspomicls p &g irto distvet poly. Tp) £ TG)

Example © A Tansformation That s ne} Oue-to -
bt D £ (w,m0) > P looen) be o Difformditin pronsformatson.

Tiss Linear bargformadin s rot one-tv-ove becamse £ aps fenctions Hat differ by a. conptnt
inte the Aﬂdm:]ﬁv\cbbn .

/';/'e.z.qp%-&, D(‘X") = D(xifc-:) =TT




Dimension. and Linear Transformations

%AEMWMM M&_gwﬁ‘n%mme:VawfnﬂLm wHave \/ amd
Wmﬁwh-dimmaw _

W If dim(W) < dim(V) , then T camnat be one-to-ome -

) Lf dim(V) & olim(WN) , then T casnat he Onio -

Stated informally , if a Lineay ransformabion. mos Ck(bfgﬂt?)sface 0 a smaller’ space , thon
some: poinks in Be bigger” space muak fove the same image | ad If o Linony trngforrashin mafs
a Bm%’a}mba'b:ﬁavjskam,ﬂuﬂmmt&}bﬁm ;nm%gﬁzr’s/aamﬂuémw
imagen of Wy foints in te ‘omaller’ space .
Rm&]ﬁ—mm.obmvm&umu,%m%,wwﬂmrﬁqW&%Rsbﬁl
Ak map seme. clistinct feints of- R into the same. pint in R”, ard

. 3
LE olso tells ua Hat Howe s m@mrﬂ.mﬁmfbnﬂnéma}s R onto aﬂqlﬁ ‘
ESOMORPHLSM

Lefi. If a Linear tromsfermation T Vsl 15 Loth one-to-cne aid onto, P T's said 4o
ke ayu .Zéomm}rb'om qmlﬂu.vedw#acm V anol W ave posd to te fwmrﬁfic ;

_’jgr_é‘."" The word | TR af@ntd’ﬁvvn He Gngk Lovda L‘ao,mam;'h@lc ,M'cnf’)m«d
"wr#e,mwsirﬁ (}vav, s iuwmlbm e a#no/ﬁqmb,m)u m_m’lfwfz%&ik,
isemonplic mcéw_sfaced faw.ﬂf.mﬂa%w'c.fvmn, even Huorgh ey My comsisfs c?zaéﬂad
kinds <f eects To” illurkmbe. s iclea. , examine Table. @ in tihich we fave mhom Lo te
JWV)LLAM Qo—f-Ci,x-pq—xi-__L_) (qb’q“qz)

metches b vectr Oherdtins in B anel R
—
o}auqhbu i B Opvation n )‘i‘:5

3 (2xr3x™) = 3-gx+9x™ 3(12,3) = (3,-6,9)

(2.+1c—k")+([—1+§k") = 3+4x> (2:5-1) + (-1,8) = (3,0, 4)

(4 4+ 2x+3x 1) — (?_—«Qu.-f-sx") = 246X | (42,3 =(2,-4,23) = (2,¢6,0)

Te foltno Serneier,, Lot Bm?ﬂﬂérﬁwﬁhu{mﬁihﬁw%,w
ﬂ.r.fr-ow(a.m 1mfﬂm4ﬂd—w¢/ﬁ§&aﬂ———

NOTE. . Tlus Huoren fl/4 uqunMﬂwwww&ﬁ/ﬁmRﬂh
notedion but its a%d’u'c/dmdwe Wl de Yo tme -




Loxanple ® The Notsral Liomolison fom s o R’

T):Z. Y"l-&,bﬁ}'n,a %_‘_q’,&_’_ . E g qh-'xh'q____I_.;. (qc)a“_ ...)qh_,)
h .
5"""" By 22 R is one-kvo-ome , onto amol Linear.

TRis s called Nedural J'W}lmﬁm B to Rn becanse , as ﬂa.]&:%—’mﬁ WW
A&w',li?’ln’h‘ﬂurmﬂ«ml&wl's {!;X,x", --o,x"”'j‘f"/”a-: inib,aqu&wofiqm‘sfrﬁ .

I = J+ox ot - -+ T 5 (1,0,0,--+,0)
o
X 2 OtIn+oxt+ ---+0% L (11,0, - -+50)
1
n-/ -l
X s+ oxtont - + J e (00,0, - =~ -,1)

Example @) The Natont M%m -]qvm M, to RL’

o o . (o} o
mh’lﬂ:ﬁ?@ﬁ E":[Io z] 5 Ez_::. [L’; i] j E3:[| o] ) ﬁq“[o IJ
onMa&ms-farmms}ammLafuim}nm-

P isomorplipm. T Mzb—ykﬁmkmﬁp{bjfd writing a mabix A in Py, in dms
of e baw's Vectors an

A= [35‘:‘;, =l t]ealy 1) val o] raufo ]

anal d«&f;&rﬁTM

T(A): (""Ha:_ac':.:q‘:)
Mfwmm/&& [’4 ‘Z] - (h-3,4,¢)

NoTE — Mere. Genemllly , thus. jolea mkwxfw&uwmmﬁmﬁmqf
MXN matrices wbh yeal entries s pororplic o g™




SEC COMPOSITLIONS AND LNVERSE TRANSFERVIATLONS
In Sec 46 ,we. discussed

bons  and imversea c?f nm*nk-bfqu&nmﬁém. I Sas
Secbion. , we wnll exterd sere qlﬂ\m ideas iogmy«lﬂmrbumﬁmq&M-

Cﬁ’f,&as;hou gf Lineay Mmaﬁm

Definstion : f T UV amdd Ty Vs L e Lineary downsformating , Hoow. the. Gomposition. of
T with T, dested by TyoT, . i3 the function defined by Jlu formuda
(Bem)w = % (TW)

Were L 1S & vecky i U
NeTE. :

—— 0

Obseyve. Had His kion veguives Hat Ha dommemn
mw#wm‘s s

af 'Ze' (LJL'CA s V) Condatn
enesdial for tha fomudn T(TW) to muke sese Q8
.
L ()Y
V

W
Ffi. The G»m,éauﬁbbu 4_74' with T,

Ouy fivst!--ﬂ.wrmm tat fhe pr,&eg.'bba af b Lineay iyanajé-mwém A f'z‘:.agf
a Lingar #nwfmmabon —

THECREM (D H T:U-V T VoW are Linear :énm’érmbm,#um

('Zon;),' Uasid s aleo a Lingar :&maf?muﬁan-
Exrple O Gomfesition. of hinews Frimiformations

ket T} P,-Ji' and ! P »f are Linear {ramﬁywm th by
7 () = xptr)
end TR () = P('»u-é)
Then o comfesion (ToT)): B> P i given by formuds —
(T (b)) = T (Tiper)
= T (xpiw)
= (2vt4) ,b(vu'-t,)
here  In ﬁavﬁt«/ﬂw,ﬁz /5(!)*- Cot G %, Hhen

(BT )(pw) = (ReTr) (eran) = Gfcrow)

= T bt x)]

= @ty G+ g éexf-z,)]




STV 75 g Linewr chorwtor el if 2:VAV 15 the Sohuhlly oheratsr, Hhan
fm’ ol veckss v in V, e Zare
(TnI)(V) = TEW)) = T
(LeT)(v) = L(T(W) = TW)
Vi followrs Hod ToI amol ZoT ave He tsima -

Can’bs:}ﬁ'mé canée_dcﬁncdﬁv move Hoaun dup Linear irand/;?”u‘ém ans M“Hi”%‘
ﬁrmmﬁé j tf hUaV, T:Val ad Ty WY qﬂﬂmrﬁmwfm&m)
ﬂlhﬂ:-w?hwﬁau 7_;.,7;'97; s deﬁnu/ bj sep

(BB =BT rw) g

(LT, °TN
[ el =] v

E(Efw))/
Y

P
o




LINVERSE LINEAR TRANSFORMATIONS

Recall Hat [f TV W s a Linear M%W,MMWJTMJj R,
uhﬂ.&m}uayﬁk/ Cdnawbnﬁ aﬁaléimaﬂm wcdey T of vectons jn |/

H- T rs cne-b—am;ﬂueadvzobruinﬁft)uﬂzhmgcha Wnigre vechr V
J'nV-TESWWGMMb&ﬁMQWM,W&MofTW

dowated by T“’,Mnﬁh W kack info v (£5.)

[T o
V T ‘

R&)
ﬁ?- TLW%TM‘}L; TV back pmfo v

& cande proved Hhat TRty \; s a Linear drangformation. Mbeover, it
{oﬂﬂq f.m Yo olef. of T ot

-] -]
T(T(V)).‘:T(N): - — B
TwW) = Tv) = w .,

AQMTWT“{M ’ inml'minu%rd%,wﬁ&%

DETES & s imfortud fo ute thak ff To Vs by s he-rto—2he Lear Armsformadion.,
ﬂuv_z&z.dwnm'no;T*'fk ﬂw_w'ﬁe dfT,b—imﬂL}qr?.g maly or mas het be "fN
)'im-mr, .tn..ﬂ-l-.#cuﬂim where T:V-V A a one-2o-cre Linear ququ’awo{ Vi
noclimensional , thav it follos At Trsat alse ko Oulo, 1o e domsin of T all of \/.

Emm&@ A dnverse Pravaformation,
Ln Example (D of Sec @), we tlonedd ot Yo Lirgny Lraraferntion T2 > Jven by

T'U?) = T(}(")) = >~'-/’(’K) IS ane-foone ! Hhuy ] Zas an Sese |

I Hux case ﬂu.mrUe_qETIS net a.ééaf/?m buk vattay ﬂem&#mof fory, Comais é’v
af}azjynmuqﬂs Lr . a zerv me.mkmwﬁmmﬁmﬁé]@rTf

T(Co'f‘f/x-f- - - --;-C‘,x"‘) - Col'f‘cjr)cl-r- s +C‘,kh”
M% Lt T-:’ Rﬁﬁ)-»})n s 6~"V%£j -,{:L:.-}Gm&
-1
T ax) L gagus - rgah

Fwexam}-fe, I the case wlon nya

—/
re p
T (x-x FSAH32Y) = 2o sy x>




Emﬂ%&@ An .anaﬁmj(wmban
bk T: KR be the Linsar ehercior defnee by o ol
TGyx,n) = (3":'*"5_ yTAX) AN, DN, Sk b ~2Xy

Determine Avbay T /5 cme-fo-eme it a0, find T*‘(Jq,x,_,x;) .
selu. e knas Aat storclaod! basts

for K is He ast B = fe, 0,053, Whore

e = (Leo) , g=(a,0) , e, = (6,01)

Givenr Hat T("H"u)&;) B (3:;,..-:5_ » =X =g + 3y s:y-:-h%_-u_;) —0
T) = Teme) = (1,-4,04)
T(es) = T(ee,1) = (o, 8523
3 ) o
Hence., Moasvdbre mabix for T s [7] = [“ 4 3]
£ 4§ =
deitry= 3170 L] -1[e 2
= 3(8-12) =(4-1¥) = -
Hence e mapix T 35 inverdible (aned a0 ooty T 15 one-tfo-one ).
Mo Atsucbocl mebin for T is
ol
[+'] = [T]
4 <2 -3 ! _aly (T
= l:—-:l E 3J Find [T] weing leT)aag( ’
~l2 ? lo

SLYRTE NELN 7
“\lxl +7'T:_'HO7C5

£+":m)7 Hos weadt jn fm'zm/af nofation 51/0%

T (on,xy) = (4:,—-25—-3)(3) —11%) + 6% + 9%, , —~I 2% +7L).n+fox_,‘).




Compesition. of Oue-to-Oune kinear Fansformationa
mﬁaﬁqhgﬂwum/lmw qu#s;iébn af ome~to-ome Lo iyny%maﬁm s
one-to-one aumd 1t vebater pruese o a r.w)lmtbbn £ inveoses of-ifs }WVJMMWJ'W-
THEeREMB  If T UV qud T Vol are one-fo-ome L’mrﬁna/uwdr}m, Yo

D) 7;@7; IS one-to-ome -
€K SRS W )

NTE . Thee veudt 1) coan ba exbeicled 1o comfesitions of thoee. of mave Lineny saafomadions
froeetl (g = Tl




MATRICES POR GENERAM. LENEAR TRANSFORMATLONS |
Dn thts Section , we will phas that o gonerad linesw douragormabion from any h-ﬂw
W-Cb"iﬁﬂaz\/b any MWMM_*QNMLLMGWMWM%}'M&
Mnizauﬁvmabanfmn R’lbﬁh’tm;&grswihw Aince
@mhtrs ave nll puled ﬁrﬁdfmmrﬁ mahix. compubations.

S#pu_ﬂ.f\/fx an n-alimm}ymfm:‘wsfbua, N s anm-oli»nom‘/mdvr#lcz
el Bab TVl 13 o Linar oaraformation. Suppose futtar tat B 13 a bans Jor V.
Hat E)f % Q.L\u):s7cw N Qo ﬂ\d%reﬂzf_\,;c}ar‘xin \/, ﬁ.tCMdIM{LWICM)QY

X and T(X) are [x], and [nx)_]ﬁ. Yk}&cbv&% (,F?(i)).
A vectov mV 3 R = ot ‘ A vecloy in W
(n-climessional ) l l (m-ctimessional)

L in R" L_J1>[X] a \':rw]l!,/ l in RM ’
| Fry (i

ftwﬂkwﬁnfﬁbfida& mxh WMLAMM”W%/M@“A]AM‘%‘
Y veckr [x]p into He vector [Tip]

n’ ]‘:’V eadd X in V(ﬁ:‘a(:'f) a). M we o do fo, e
aA IW m ﬁ?w}b, we wll Le adle b execids ﬁ.,_f,mrfmwgnaém-/—%l] Whﬁ
mafix Wﬂabm ard ﬂ&ﬁ[&qhﬁ Mmdirect /‘mcza&\ve —

.Ffmbnﬁ Tx) Ib\dimdlg
Skp(D Cprr%.b. He Coovdinal vecy [x],.
S Pultfly [x1, on Ao Left by A fo procuce [Too]
_ﬂ‘;}_@ Recongbrct 1P ][:"rm. s coordinate \echy [7(—)9_]@’ .

g

I E & —T(x) )i C:::m >T?)
| L
1y —5— ), D‘]B%ﬁqm K
Muthflichin sy A (b)
s R” o R

@ % )




T key & execule ﬂisflmis bfmg/ ah mxuwixﬂuﬂﬂ‘/&m/&oliﬂ.d
Al = [Too] O

For His pefese, bt B = fu,u, - -unl de basis for n-climonsionl space. \/ ond
B'-"-{V},V;,-wvmj is uhmfo-r m-alim%mhuj.s’[nu W .

TE mabin for T velative 40 the baoep [ asdl e,',camz,,/% [T]B;B s
[T]B‘,[s = [[TCUI)JBI' [T(HL)JBI 2 5o [T(u“)]BJ . @
il frm O, his ki o the oot
[T]&',g [XJB . [T(x)}&l - @

e feeil ase e To QYR o mudilionbion by A wd or 88
ave He sbndowd émmfy e 2™, m}lu&iwjj, Her
[ﬂa',&.: A — ¢

Bromple®  Mabin for o Lineas Trsuybormation,

Lot T:F, =P, be the Lineay :bh"‘ﬁ”ruﬁau drfh-d!j T(ﬁo-)) :xf(x)
Finol the mabix for T 1ot reshect o abaroc] buses B=fu,u} wd &= fy,
whee W=, wax, v,
Selu.

RAT
=F > Nax  weal
Tl)= T = x(1) =x
Tle) = T(x) =x(x) =x>
W’fﬁnﬁ Tl indoma of v,y ,2 V, aA —
TU)=x = 6. + Jox + 0. x>
T)= ov; +1v, + o0V,
v Covlinde vechy for TW) velakive to hasis B 13 [re) , = F]
LJriEha Tw) in toms af Vi,V AV; aa — i
Tlh)=x"= o0.] + 0.x + |.x*
Th) = OV) + 0V, + |V,
" Coorelinale vector for Tles) wlatie fo dams s [TT0)], = [C‘%]
Tics, miabin for T cith veohect o 52 B 15 [o oj
I o
o

[TJG‘, s> [ [T(f-n)J N [T(“a.)_] &,] = '




&&@ Pladviv. for a bnwwm
kot T: SR> be the finear bonsformation. defired by

Ry \
o)« ] <[5 8]
~Txq+16%, -7 L%

Finel the. madin. for the tramaformation. T sith veshect tota bases B=fu, i} for R

!

end B :{\q,\f,.\/;} -fvv RE’,M
| -] o
-1 e 2

5
it
—
—
L™
]
| ey |
(Vg
—
~
<
1

W<

E 2 .
xfw»ma These veclrs an Lingay Combinations ﬂf Vii Y, and Vg
Mt T () = a4 4V, + 6,V

(1,-—2,-—*:) =

O

84 (1,0,=1)+a C1,2,2) 4 Gy (©,1,2)
= (“::01"‘1;)4-(-4,_,?.4,,

(lorp gy 5 (q,-q,_, 24, + 4,

E‘i}«-‘\ﬁ'vbﬂmblm,mgd

,?_42_)-’- (0)43_,2..‘!'_3)
F ‘qf+9-4‘,_+2-43)
q, ""q‘,__ = —_— (1)
R, +4y2 -2 ——()
%i W, w)H (1) we -
‘7 &L, e get 4=1,620 L4223

v (47‘”"1@); T(f-t;): VJ"'OVQ“"-VS )
/
Thoa [‘r(u,)]e, = [o] &
-3
S_ .
an‘t%,m com. Nowr Mok T{“z_):- 3\/}.,.\/3_...\/3

T [T, = / r ] @
-/
T [11,. [fr(u,)]&, [T )] ]
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Maprices of kinear Cheratns
jnﬂl—%bcmfaae ::i.ue V=W (/.‘.oﬂwf T V>V l‘saﬂhwcabuqbw),ii s usunal ko
Loke B=p Lﬂmmdmcﬁng a mqkixﬁ;/'l'. B ﬂsma,ﬁzvm%hﬁ matix s called
Bl mabin. for T velakive fo the boms B ansl 15 wrally dossted by [T], vatar fom [Ty -

If B=fuyty, -] Hen
[T] 5 = [[T(u;)_']& [r (‘4;_)]5 . [T(q,,)]ﬁ] s (D)

awe] ["I‘Jﬁbcjl5 = [T(X)]B &

L ﬁ*g&dﬂfcme whoe T:RLR" s o mapin c}&mﬁm aary yudbgplication by A, and

B s the sbardadd boots for R, Heon formide © sirplifies £

?Infw‘cm of Ialudzq Operadors  Recall Hnd e ;bla«wbé :#-m#w L:V-V rm}&A every
Vector in V' info Ltulf,.tiuf'r’s, Loo=x )Cc»r every veckr x In V. mﬁ:%—» w’yw.
Mo thate itV is nwmw,mmmmﬁd yelative 1o ansf daos B for’ | B Fhe
nxh :‘M‘I‘EI mafrix -

Examble @  Plapicen o Ledesdsty Operafors

et B = {uy,u,,-- ) W /3 q&am&fquﬁﬁ,lz,_a@mmm,ucfwsbn&\/,md
i LIV s the deukly hontor on V| feu

.[(U.])‘:‘- Ly :lLtl-roL(z-f- ~ - - + 0l
L("‘?)-‘—'uz:ou,—p-l'ﬁ—t- - - = + 0l
\

J’:Q—Lh):l.(,_‘: Ol +0L, + - - -~ +1lU

—

/LM]Q’i ’ [—LJ& = [[1 (u')‘?& [l ("“2.)}& o [I (uh)J& }

r', 6 - - O
- = B
&
]

11

) 6 --'1_J




M bineay Oﬁmidr on B

bt T2 R P, be the Lineax choator defined by
T(ko) = plax-s)

re, T (coteus QX)) = &+ G (3x-5) + cL(::,:nc—g)L

() final [T], velative 40 the barix B={1xx4,

) Use He molpect ﬁr«e&e i T(+2x+32>),

(i) Check B vesult i (i) oy cm}ubnﬁ T (1rax+3x2) clivecily .

%. (> Pom He W 74-' T,
T)=1 = [|+o0x+ox*

TE) = 3x-¢= =S +3x 40x*

S
TG = (3%x-5) = ax'~3ox +25 =

I -5  ay
Thas, ['rja 210 3
o o L

D Shb® 1 coovedinals. miadrix ]C/ ;-_-

25 - 3ex +9x*

l+2x +3x> yelabive fo Lasis R ={,x 1"} Fs

(=[]

SIS Mutfhing [B], by b miah [T], foud in part(is , e alduin
[TJAU’JB = c,> _;— :-:o ,
o6 o af|a
66
o [—-:;,j = [T(P)}B

&e@ ﬂeﬂl-tm«.\ﬁucbnﬁ T(P): T(f-f-z.xf-sx’j f'm'm [T{P)JB’ we oblain

T (1+2x+23x>) = ¢c —gea +2Ex T

(1) By dlivect computation,

T (1 +2xrax>)

= I+ 2(3%x-5) + 3(3:—5')L
= 1+ 6x—lo + 3(s 4 2 —30x)

66 -Bhx 4372 x>
Lolsck agrees with Me vewdé in ) .
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