Eéjwva/ﬁw& and &gwrm.
Deginibion. ) A lin. opewartor T ou a oo ol v.s. V' is called a/mfmw//'zm%e ;,_L Viwre i1s oy gm&re/
bkls B for V  such it [Tls s 4 a/fnfowa/ matrix, [l s,

A 0
[T]P = <0Ah."A ) ffr se A"z-~/Ahn ek,
2) A wekrix  Ae My, (F) s o/,‘aWMIM e A e similex o a a(faﬁmtz// waXri,

Recatl :  dwo watrices A, 8 & My (F) are singilar e Yhere s om (nverdifle matr iy dE Mnm[F}

such Thadf g = ®Aq.
T heoren. Lt T V=V é a lin. ofwa/'w-/o/{m(l/]4vo and P& ordoved Gorer for V
Then  det(CT1a) = deA(17], ).

Preog.

HZ, exishs  om apertifle maAric & <. [TJJ:Q—/[T]P ] (Vzm@g/ﬂu c/wwge % coovdinares
mafrix [IV]? W*’f'f;g - wordingdes }'Wﬁf/&d\%).

Thett , using e fasic properties op o(o(’, we bhave. o

det (CT1;) = det (@' [T1x Q) = det(@) dot (LTIg) dot(8) =(bt Q) - deAQ - A ([T]s) =
k‘”‘ M(ET];).

Deginibion.  For o lin. speyator T/ we degine s dederminapd At T we foll ows .

cheme amy ordered foesis p gor V  and Yake oAt T = M([T]/;)_
[% the previors Yhooress, fhe owict o g doctnt mater).

P repositivn

a) T is {yectie & 4t T Ho. ;

¢) T s gjeddive => wA(T7) = (dAT) .

<) Te V=V s awilhy lin sperofor o V) an det (TU) = deA T -t .
Preeg :

E xercise,  pollows from ne m/{ojms frapu\v}'u o7 Do mafrix deAerminent-

ﬂMMM. L@#TV*V be o //‘nAWa,v(v’V'/ /Ihf[l/ 4(70/ }5 ar Wo{%’ep( &4/5 ’{ff‘ l/ W\I/V/
T o(iafd’ﬂa/izaﬂ& z=> [T’J} s a o{/‘ﬂjﬂﬂﬂlilm et iy,

Presy.
Lot RSV Val

D Assome VoA T & J/@ma//zm. 05 weans Yhat V_iwre (s an srdbved fugis for 4
such ot D=[T]y is a o/l'djma/ maAri.  Led [Iv_'(a/, be Yoo W op covrdiuafes potriv.
Thown [T, =Q-/[TJFC? , so [Ty and [TIp ore s}wi(w} so [ TIp is Wﬂtha//ia%.

£ Exercise.
Cv'r‘o//a//a. Ae M,,,,,,(F) /s Jfag,owa/{l'zmﬂ => LA /s o//a&mz{/'a»éfe,
Proflowm. Wihea ic A/T ;//‘qﬁmzflzwg/(e K4

Thasrem, T s o/z‘aimwfizpﬁe. =D the & au srobred Aaxis PV, oy VaF por V  aud
scalors ), ., A, e F  such Vit

T(vﬂ: A/VJ‘, for e fEu
P/’Mq_.
te bD=T[Tg 1s a o/l‘a&amm/{ waArix, then por  tach vedor Viep we have
T(v;):%ﬁg\/;:b;}vd-‘—)\; Vi, where )‘/:A)Jx

ﬁwvae/iy, e pis w ovd bosis for Vst T(\/)')=/\,'V,,‘ , Vhew




A0 0
(4 9)
0

< ‘ /\w

This MW psivates Vi ps/%mn/lmq M/M/W

qutfwi‘ﬁ/ﬂﬂ.
) A wm-2evo wckor vell s am eigenvectr o T i T(v)= Av pr sswe AeF
We M )\ Yoo &gwm/ﬁ% oF T mfrrys'oam()% fo Ve e/j;myw V.
2) Lak AcMuen (F). A t—220n v £ T is au eig,ewveu@rr ?A it
Av=Av (v seme Jef
Aud M is He &I;,WVM or A Wrﬂ/s«powﬂ(]mé to The MWW V.
2) The edomends (v o bosis B 05 (u the ok Aurrem ore e;]?/mvw(’bws) avd 1o Aj's are Yt

rWIV{ e}j,w yatmnes

Thorrenns 5.2. A Scader JeF [ ou engmo;LTé) dot (T-AT) =0
Ifw.S’PWM'WW‘V

Fro—r&,, We I'WL
AeF s am cgenwolue s T & T(V=Av por somu V40 in V. & T-2T0) (v) =0 for

Sowe vto V[ =D N(T-ATv)# 503 =5 T -ALy i ot bijective <;> det (T-)Tv)0

/wafw’ﬁb& op okeX.

CWV“VZ Let Ae My (F). Thon  AeF is an c(«jwl/a//u(, g A & M(A’)‘In);”-
Examf/&. LA A= (t///l)f' Muz(/ﬁ).

Then ded (A-ALY) = oot (02 1) = ()T -y = (A3 (A
Houe 4y the —corellary, dhe JWIJW o A ore the seludios do (A-3)(A4)20—whichare s,

Dq/},ﬁl"}m 1) The /90(/7Ww7w/ £(L) = AeX (A=t T.) in Ve vowicdle ¢ is caled Ve
Chavacteristic fsgl/w’vmﬂ/ of A.
2) Given a lm. ahor T: V>V , i (V)20 am/)g o ovobved Gotis fov V) we egine vhe
cheraderistic plymmid o T o e Ve ober pelgrrmial sg A=TT1p!

()= det (A-£T) \
/‘/9*46 Stwilar W;ﬁm'c% hove The sawme char /oaéZW{a// So js wed M;M&/

P eperties o chonm peifvwwra/
LA Ae My (F) be givey, and [ed () de s chor polppmmiad
) () > a faW?M o o{gr&c h with /uo(imd ooe‘cfic}wvf (-l)“;
FE) =2 ()t 4 Cuat A o fer sewe Loy, Chy € F.
2) A seidar JeF s am eij,envm o A D L) =0,
3) A hes oA nst o distinet L?Oa,wvm (a5 tH) oy ot e v reets ).
4) Te deF s an ei VaMV{-A/ﬂWaVMW e F7 s am c?éva%A'mr%/fa.

foo X (&> x40 awd xe N (Ly=ATp0).

E_xa/w!f/(!(. [e/‘{"s conx i oley A =~ (lll /// fljafh7 and (efrs H'uo( it
1) The e'ngwﬂws of A ore A=2 and A, =-I.

-2

L)LCA{; B.=A -1, - -2/
Thon x~ (5) €€ iz ou eigumvechr o Acvramdig o\ fy () dere

(=D xto aimo( xe A/(LB) ED X#o  and :‘_’)()2):(;) =D



(> [ txg N [0
Ix, ~2x, 0

The  set o ol _solufrrs Yo ¥hjs S/g%’w o fin. %a;ﬁms s

e (o) <8

)
fome xe K G5 an uaWVw(-«r Covresp. o A=z D> x=+4 {L) T seme T
gLt B = A-NT, = (3]) fHewee: 2 0\ /%) o
v e R® & au < vece x A erresp. fo X, (2D X #o and Xe /\/(LBL> D> B, x=0 & (h)(%):(o},

L:> 2x,+x, = 0
Yy, +2x, =p

Hence /V(L,52> 15/{‘ (’z/) éé/ﬁ}_ Thas x Jsom e.vec correcp do dyzor (=D x=“ﬁ(_zy¢7’-*f some  tH#0.

A/o'{'lce Yokt {(;)/ (_;)'(7 /s a éwg/'; l&(r /Pz WS/'SHV% :7]_ e. vetoye of /4 T/v/w,g LA} am/ /WVI(I ,4}
L/s d,‘a(jma//z:vé(e.

Db4f/rmmlwg cdwvw\‘ms wnd eigonvatuns g a  lin qpovoster

LA V4 a us. o//m[l/ =un. LA J3 e am erdered busic pr V.

LA Te,[((/) be a lin. operator on |/,

Sumwmariaing (he resudts g Vra provius secton, we oescrile how +o ddevwive The ¢ vals amd
le  e.vedls oz T

1) Dedermine  the maArix repretendad o f’T‘J)5 o T.

2) DeAermine the ewvale o T.
AeF & an evad o T ¢&=> h Ts a roo{ o {he el Pv'aowmia)( o L.

That s ) we need o {.(Wl Yoe soludious xeF o J&([Tjﬁ—xl—m\=0
Thare ore ot wast 1 disdingh  seluklons ) S P
3) Now por each eval X o T | we wom defegrmine e WVWO/[% e veds. We hove:
Ty =dv &> (T-AL) ) =0 &> [T-21,J, V], =0
WWQ CJW vecdsrs Wf‘%fnm// Yo A are Ve %/«/ﬁmxrsav_ Yhis ?W o7 |cvear
( e /vreu;eéj Mvmj Yhis  Sysdenn  we find  dhe jB—wﬂ’o(OmJ(eg LI S which

e O(L\LOr‘mme& v).

Tleeorem t.s
/LM Tei(l/) e /mWa.A‘Vk on V, end  feS- /\/} /Ik e oisdincA CWVM o
T Ta v,,..,vg ore evedss op [ st v mfms/mwgﬁ A, tlen Ve
SVi, ey VER
s m. fmv(e/'o.
Prov.

@Oq molwv('wwnr‘{.

=0 hs vito, 3VE is lin indep.

imofﬁdﬁw&‘f'p, bo) = A

SuppeR  we funow e Vieorem for ﬁl//vfmo(@/}wmmam{é/sm/en‘mfé
Suppose a,, ... ap e ore such  rak

Ay, * ot Ag Vg =0

Applying The  lincat. bromsp. T - Ay Ty Vo Goth sides  and sy inear, R jx)?/

(7 -24T,)= TC) ~dgLyx) = 0 ~0 =0. o Taa T(v)= AV
(T ,\ﬁ -Lv)(‘l,V £ 441‘,4) (q/ T(v,)+ ..+ ay T(Vﬁ)) /\,é (a,v, +a£v£) = q//\ v, *..+ay /\4\{(,
= dhavo ot Mgy = a, (4 ) ey (g, =Ag) Ve, =0

By Lnducken Hypatlasie, Vi, g f e lin. inolep. , so
44("/‘/\6) = = 44, (/\ﬁ-/-/\éJ =0.




g X, e, Ag ave distinef ty MWPVLW/ A - /\4 +o por 0=, ., £-1.
Thass, 4 = ... = qg, =0
Mz/wca agvg =o. BW,’L at Vg o (ms an ei}&wmm‘w}) Weﬂ qﬁzo_

—

CWO//:WJ Lt TeL(V) amef dim( V)= n.

I(. T b 1 olis it e.VM’S/ tene T is 0//\:?0/140&//-21&_

Pm;}.

Let A, A, % n distined ¢ val’s o T. Foreah | ld v, & an ziﬁxmvw(or omf%po‘v
Ay By e haorem, fn, . v,§ Js i indep Sine dimCy)=n, s st & a bt por V.

Ve V bhes o Gagie wm/sﬁy% @ U};LWW(’D’V‘S for T , So T & o([aijmﬂfizm(ﬁ.

S T~

Ex Tle comverse o Yo S5 7c o .
For example , o ;b/mfﬁ oot woter Ty e ng s 4éjewyaxﬁuc/mmw427 A=, Howeyer if
S 0(1'4604/(&/{/\20!/&(2 !

K_\

Deg A PO%WM// ) € P(F) selits wey [ iy Yhere ave scolors ¢4, ,. 4, e ©
net pecessan 6 /is)(l'mv() suhy Tt
Ht) = c(t-a)t-a).. (t-q,).

Ex ) £ e BIR)  slits ovenr R, romidy £%1= (e=1) (£ 1),
2) 4241 & P(R) deesn’t split sver R
Howeren, viewed as g p/%wmia/( i PZ(G)) t splite ever ¢ fl+/’—(f*‘/)(("i).

Thn Se¢  The thar. ,b&/%/ywwfazf 57 oy drhjowa//fzd/g’(e, lin. eperafor splits.

Proog..
lef n = o(/W(V)/ Té»é[l/) & o(r‘a(?owalléaﬁ/ Ve Ylere (s an ordwed Getis R fr Vst
[TJF:A/ wheve BN i o (e form

ArO—p
D= ({7)\1»-0,>.
o o An

6 -

Lod“g(f)&mdwpv?wiﬂ/ofr Tlau

_ A-¢
()= ot (D-1T) = ( 0"&'5 o ) = (Ut) Q) =N -4 - (D),
-t

. - /’T“

De(, LA 4 A au evad & a  ln. qpevotor or wakPix witl,  oHon. P wonnaf ),

The (at/jy{»mic) Mx/véip//o@ aF/I Is the /MM /zo‘s/‘vll've. /hvé?,vr‘ £ pr which (f—/])ék
a W o f(\‘)( W/js/ £(£) cam e wridden as (€)= (e-/!)‘dfy for seme Wﬂ/’;’/
X(%) ).

e

) Q9

Cx LoA A—-_ (ﬂ 3‘/}/ ﬂw F(f)=—(€—3)2(f“(), che /*’3 s M?.Vﬂ/{.vf A- lq//% WMJ/’V(S

6 oq

ond /l:‘f s am  2.vaid 3 /4 withy mulf. .

—a

0—0{. Lv(‘/lT (—L(I/)/ A {30VIVM ?‘T“ We p{af/he E)\) the g,JwW T
wrresp o A, 4

Ey=fxeVo Te=dxf = (T-)1) (wd Sl for 4 _wadtrrc).

Nole Youd this s a w,év/zme op V/ mé#@ o 0 and e ¢.vedts o T mrwsfula A



T 3 LeA TG,C(!/)/ odim (V) <w, A an evad o T with VM/M/VL/\P”&I.@ m.
TL\W [ 2 dim (E/l) Lwm,

Pkwqw
Chork  am ordeved fasis $ViysVpd pr EN

By {le rb?fmmwu( ‘vaz) cam enctod it Jo av  evolved fac,c /)3:§v,).../VP,VP+,/..7 Vy,j tor V.

LU'{‘ Ai [ij .
NoAice  thad

v ) ,':l).../,a/ s am </jjm\/&/ﬁr 7 T M’f‘f’%p 4o /\ /"(.zmcc
(AL 5) .
“\o | ¢/

ot (
_ (,\—HIP 23 ;W -
@(-@)‘— M(A"f -Lm) - M \/—F/p\ = M((/“f‘) IP)M(C‘%J;~'9)
- -4)" g (), 7 ¢t

where 2(-6) = a ief.

Thaus (A=) & « f/waf—ovq((-b)/ bhonce  the nad. Gf/\ s of leasd P
y{im[E/\):/; , 5 /fm(EA)sm_

)

Boust

Lewwma LA TéoC[V)/ Ay, o, Ay distined  e.vads o T
Let v, € E,\,. for eoh j=/,.., %,

T¢ v+ .. AVg =0 _ﬂ‘ﬂ Vi=0 (or M
Pe  Sugpore oAlermise, S0y We heve vito for £/ =m, ond vizo (or i>m}forwléms4_
Then for Coch itwm, Vi is o ¢ ek op [ erresp. Y V,-éE/\‘.\§a§)7

and V, * et V=0,

Bud this wnbradicde Vo E.5 ae Vi) ooy Vg st G /fw.;m(!f. ﬂuww v, =0 for V”,Eg.yé.
Th S8 Lt TeL(V), bt 4, ., 1o te distinck cvoke

e 7.
For each /"—l)..‘/é, [ S; $e o fmike i IMMAWQLQI,

T hom SZS,(/.HVS.& is alse a lin. 71/:#{270. cuksesf or V.
Pr&v{,.
Supper Veat 53:%‘/:',»/ Vi) "‘)Vi,n.‘§ o Lach Z:’)‘"'é'
Thon S =Fvi;iicjcn , I<i<45.
Le;: .fq;ld-j Le ay scahoaws v F sA
%%a‘Jvi)?_o- wﬁsml
For coh ]) (,v(' Wi = o q;ivi)' W/"’W WiéEA‘. )am( W, o+t Wy =0
By Yo lomma, Ww;=0 P A P

fer R -
Ruk ax cedh Si s (wo(br.} [t ’Lo/ﬂm/ Vhast ql.d- 20 for P4 ;-
Mevee S s lin. fwdrf.



