Lecfuves Move about e/ugewvalues anel € igenvectors
Defimition 1+ [ef T:V2V (V= finite-clim) . Let /&— orderec
bas:s O‘F \/ T’B\C Charad{ns‘hc, «Dol\j novd ol

of T vs defined 09
'FHZ) = D(QJ( A t1n> Wheve ;2\’-: [T]{l
@MS“}‘!on’ [S “HM/) o(e'{:;n;']'ibv\ (/\)QM—JGF:MO(?

Thed ic, it we chuoce different ovdered bayis
/3,/ ouwld f(b be The Home ?

Buwer * Yes. Recal et [Th= @"[THA , Q=[L,
So, det([Tly'-t1a) = det( &"Lﬂ@@ L1,

= cle( 0 ( [Th-A 1) &
= det () ded (FTTa- £10) olet (B0

/>(e+(&§
' ‘Fl{) 1S \nole.remle)f\‘b(' ‘H\e Chosen /3

Remwn@ fe will ahow  thet A v an ergenvalue of
"F‘F T1-AL i< not invertible

ff det([Th-2T)=0 iff fib=o0
Hence unofels"rana(m& "{\l‘t |/) \m()or‘lrom'(:.

UA'\V\j 'F\JC), QiﬁPnVﬂ[HQ/ﬂjﬁﬂVld?v 0‘{\ T can be compuited .



Exarple [2 T Pa(R)=> [(IR) dlefimeot by
TH0) =fx) + o) ix)
L&{kfi,f, X'} be an ordered basis of P(R)-

Then: Tn=1; Teo=2x+1; TOE) = IX 4+ 2X
'\~ [-Tj(g = (Ol '2 g)_

2 O 3
The Chavadershe /folanowa{ o-{\ T:

ity = dlet(CT- £1)= de*( g ;>=G-t)(z—t> 34)

_W\wx, ;\(T-I,?\z:]‘; ?\523 INga UjenVallAu a-{‘ T Aince
fTog=0 for =123
golvicj ET](;??=P\.TI/ e get 71_\)|=(0{J is a Sof.

O

Hence , 1 €F3(R) U1 an eigenvector of T with aﬁe"‘f/‘{“‘lﬁ
[ Remson - Le1 fixg=1 € PolR). Then [W;s(é)
(Thv, - 27,2 [Thtrp = 2 e
= ll’(_ﬁ{; = m\‘H/'—é’ T=2f)
Slm}lmlj, e can $ind i qentectors Y and VU, with
eigeavalnes A2 and As Y&Pedv‘we_[j. (Exarcine)



RQI%+WVWB\A\9 betwesn e/i%QMVQC['ors O‘F 1 and ET:[IQ\

We havue Seen Hhed wae Can Covwfw‘rl_ _19envechy o-F
T=V-Y lo/v Coml'ofcv\‘nj ts  matvix Vefrww-iu\-?ow.

A v iﬂo(oug QXPIO«W\"HDV]

Considar : \/———>v
L, L e o 0
n—A [T]/g]_

@S\«ﬂw«, T =27 with P30
e : /\3[’/;(?)-: Lf\"‘f(m'?): ‘?5/;"7(1’}\ = ¢(;(7\4f

= 7\9};(1»
Sy A 1S an er9ervalue o{:A ; 4’(1,{17) s anp e§jenv¢c'for A Sveseted
With 3.
@ Now CMﬂDou /\; AT ,-7? . Ld = qS/;" (52)6,\/
Then - ‘775/5('\-(1»5) Lae ?‘(;.(v) = [alX)= AX = AX
= (A V)

Tﬁu;, C/’{; (Ttv) = ?S (A7)
Since ?}; U an ucomvvplmsm, TI%) = A~



‘ng\eoreM 1: U= e 1genvecior a-F T with {,}anya_]ue_ 2

j;(;l-/t) = ejjeﬂvu‘l’or 0‘f A MH}I &jenw\lue 7‘ )

Theovew 2 Lel T: V'a\/)/korofevea( basis of \/
7 is an eigewvalie of T iff dd([_”ﬁ— A1) =0

M" F’“‘ the ahove Conclusion, A i< an Qjen\lalue_
of T |H’ A (S an edgenalue of A ’[:—H/
ff det(A-21) =0
mard: To Lind ejgenvalues/ejgenm‘br o](, TV «
S‘{g_{ﬂ-’ Comfwlg VV\G(h/!\K Y@PYMM"&‘HM O-F T’—‘[T]/(

Step2 Compde eigemalues A of [Tla by cofiin
chav:fdzn}mw[»a%an& Find Qﬂcnm.b, —)—Zéﬁgn })/
Sofuing (£T]s- ATIX =7

é‘i@?ﬁf Obloin e,éjem/u‘lor 0( T:70= $/bg-|(2)
A 15 also an esgenvalue of T




Bmw?\e 2 et \/= fasinx +fcosx + X a,bC eRy -
Wen, \] IS o \octoY SPace over |R.
Cowrider ﬁ,=§$in>€, Cosx, X 7. Ob\.iomlj,/l is o bacisof V.
Deﬁﬂﬁ T\ >V by*
T(asinc+beosx +c€*) = (a42b)siny + (6b+%) CosxX + I Q:\/
To {\W( eijqwecbfr/eijenvﬂues 0’? T
gfgtcomi)u}e Wt vix Ye,fuy]en‘locﬁow

I ' | | 2 O
/\-': [:T]{;=([T(S}ln I.):}O [_-'[_(cla'szr)]/k t\'(le*)l ):(g g ILI,,)

Si'f:flz_i Colve chavacterichic rv%novwraﬁ :

{tt):= det(A-AD)=0 &> (- i(4-8) (L -N) =D
E‘ﬁ“"“‘w‘” AT Q- l, D=6, A=,

l"_inof Qjﬁteﬂvzchn-. -Fav A odevq (A— 11)'2:’5
N(A-11)=14(g): 1eR] . Pick %q ()

2

T2, NUA-6T)= JA(8): der]. Pick %5 §)
fo s, NA-VD=TLE) - eR] R %= (£),

S



Sjif_S’Fiwol egenictovs o{? T (0\/ o= 9_'?;—;(;‘().

'1\11 = 9/51—'(;'): 1 sinx E(j‘{ﬂve(_‘}'ov_( &f _l_.

PYOY Sa D -

'V‘:"qs /.'IA: 2<inY + 5Cosxy ’ 1 }\ _ I/}\)’
= 87 (%) = 4sinx + 20cosy +2TeX and A=) V-@JP

p !

E-XRM,{)]QS La;{ -}'\me ; T’ ,R)—"'KI Where
T(a,, as) =(&, cos@-A6inB, Aisin® 42 co<0)
—;-(’V% [T T ((OCQ -<in @
43 Sin@  cosP
Rotade counter- clockwinely 5(7 B Sowdand ordered basic

[o Camr:Ae esgenialues, Concider :

{i) = o\a(mﬂ,mzo@aei(

cos®-t —sSinB B
sin®  ccB-1

&S A-2bcocfH+ =0

S l(oSB:*\gf_coszg _y

Bt 4e’O-4<o f O=O<T
THus | dvesnt have ujznvalu«/ e genvector \‘F
O< 9< .




Theorem 3 et Aéthn([H THen~
1. The Characterichc POInnoVMoJ of A is a }?o|ynowu‘au(,
of clegree 1 Wwith [eading coefficiedt (=1)".

2. A Aas ot most n cistinct djenvallw-
(olegrea n polynumial fios at wost N roos)

F‘“":[‘ We induction 4o rove Hat *
'F'h: (An- ) (Aza-1) - .- [ Awn -+4) + %(‘l’,)
N
(Homewov‘ﬁy d?%{ n-2

Exo«vu?\e,L[-ﬁ | et C(’OUR) =§.Cu(\ed’iov\ o-F ol Swooth 'Funch‘mg

1: R>R]
Defime » T+ CTUR)=> C™(R) by TIF) = d*f
1 ol X
(i nitt d;mwiow-\[

let n=0,1,2, ...

COnsidev ‘S\n(l) = SwmnXx .
Then = THpx))=-1"sinnx = -n> 4, (x)

So, -N* (s an ejaenvalue o{" I/ Siv NL Uy ay
€19envector .

S’mcc n=o,1,2,... ) 1 fas in'ﬁn':'\ela ana ejaw\/alucf.
(’Fw(Y) is odso calleed o E’{jeﬂ{umd?m.




-ﬂlpoum G-+ LQ+ T’ V’l\/ aindl }\ = dﬁcwvo\lb\e .
Cap be 'm%nﬂe-oe)m
Then: is an e,ijen\/ec‘l'or accociated 2 ) <>

V40 ovd Ve N(T-AT)
Eo_‘t —17: ejgewved'of O\C s Tﬁ}ki\?f\ and V+D
& (TAT)VED andl V#D
& V40 and ve NT-AT)




