)

D@@;\’\‘\%\OY\I L{_']L ﬁ be an nxn W\A‘]‘f“)h Ip /\é)R !‘5 a Scalarx (XY\d
.

ae IRﬂ 15 a “f\OV\»'Zf,(O ' Vecfor Such ‘HMC*

b i o {
Tnon X Y Called an aigenecAor o€ A and A is s corespond ing

Chapler 22+ gigenvalues and Elgenyecors

A

‘ "
@«{Od cava|ing -

Examp la :

3 — 1
(h Led A:(‘z 2 )"H\M\

Al () = et (eigemai) L (5 ) s e conespordeng

Z%’]&\W{f{of :

-~ '

N ( )21 Ae 4 (egoming) & () 8 he coespordhing
z;‘gémwavrs.

(2) Led A;(;l ) - A(’_Hgo <J');g

Node . The matix A can hase 0 a8 am Q{%&\M(M buct e wecdor

— . ¢
0 S NeWLY cin a/c@zma‘;{or.

n———
P —




APP\;CCC{:(()M : ,gappogé gc}t\ PR r;n} 5 & l)as{g a/( ;Rngmd oL e

@6&\\%@%?)‘{5 oA e sitvix A with e Comspond;vxg a@mam )

—%

- lam)
ANo-- /\‘\~'W\4v\ 7901 av\a y= AT~ ~4An Ap » W hao

P

— -9
AV =A(ANA - -~ +A Xy )
-3 ~
= a\ (AQ\‘] -+ -= " *QY\(A (X\’\’)

o (AR - Al

or. e qus} Mg 3cale 2ack C{)Mdm&‘}e (CO‘LM{C\VV\+) B appropriade A

® F‘mé»\\g egenvalug s A A

07 AR AT NTX =y AX-ATX= o<{ (A-)T)X=0

Mo Cases :

(nIf (A-2T) )?;”0) hs a m}qu SOIK’POY\,*(MA 6y AL MO éiﬁ@nuac{pr;
Covresponding te A (0r, A 18 nof an egewaluc )
(2) If (A/M))?:S has M{mkﬁfg mand Solutiont , hen any non—Trivia |
oluhon ( ?;{5) s an Ggendeclor and 30 ) 15 an eigenvad ug

TThe sgcond Case implies that

N i¢ an Cigenvrlug o A <= he vy A-NT 1s not imverdi bje

MamqﬁA =) cld(%k-/\l):i
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Definifion : The polyromia| Jpf (A-ATY s cald Hw "chavact cis} e
Polynomial Y ¢f A .

3 :
Example : Find all The L{gequlMS "( A= (3 ( ) '

| 3 | o \-A 3>~:A
A”)‘Iz(,g ’)”)\(o \>;< 3 =)

det (AAT) - (1A (1-A) == A —20-8 = (A-4)(Ar2) = o

=D A=4 0f N=-2 - eGenvalws are & owd -2 -

( thetk Hal A_LT and A+21 oare not muerhble )

® F’\’r\c)'mg “he (Aézm\;z(;}ﬂs df A

'}

\ ‘ -~
?Qémuﬂf\/ﬁ-H\a Uﬁ“%b‘aﬂ at the non-Towal $a/bt1’fons 7 d(' ("LAI)X:O '

In other words | the @;30’\ uecdors of aociated 4o A ot the non—Z2ero
vectors in Ker (A-XT ) =Null (AN ).

DP/FY\{’]‘“:(Of\ - Lt A be an é/ﬂgl/n Jalud 4 A TThen , —The g%beépm
n e O ~ n - -
EA: Nul (P‘*‘/\T); ;‘E’G‘I(Q \ (A_.)\;[)f'x-:o %: fqeﬂz ( AQ\:)\‘X(

15 aaled the “Aoeigenspace” of AL THs non-Zer elements are the

&Lﬂémd"“ "4 A COMSPOY\C’L;Y\%"'}O “+Hhe ({é’)@v\mlua .

%0, inglad of e Qenitctors o A, Ly can ook Tﬂm’ bases ot 2jenspaces
o the wadrix A



3%
Example © Fnd o vaors ”()"”f each Q%MSCP“& of A= (:‘3 ‘3> C

Recatl thot the ei9endalues vy 24 B -2 -

i —\
—3 A
(’)):A(";)A-‘-AI:R~L{1:(3 ﬁ33m(0 0)7

So, Hhe Genera| Sowmtion dothe (A_47 YX =0 is
E, - NV (A-41)= (67 ) (re R = T

(I
(‘2,) A:—Z -—") A———)\l:A'{-z()_——:(G 3 N(OO ¢

3 3
SO/ m %@Wﬂ\ $O\|}L"\;mn 1o ( A—{- 21) ()_(5:.—3 B

E, =mull (A+21) =1 trar) [reR b o {0 !

“Theorem (22.1) (InALp@nAemca of B'ganuco[m )

el A bean nxn MA‘%'A")( - Then, 0“'\3 SL’{ (’onw's)r«'ng; n{» &(6%%&{0”{5 A A
COfﬂ;SPor\d{f\g'fD d\%’hnb‘l 6{@0\‘/&’1“4—5 s Lx‘r\wﬂ& u‘n&le,nAﬂ,rf (LT).

Su\wxmara\ :

(\y The cmqradzrisﬂ{c ’Pol\(r\om;a\ ru(*am NAn MA'}({)( Arvs a AL%QQ, n POI‘{”O‘”‘\Q’;
20 has o mos| n dishined voats

)y Each root of g Chaincleristic polynomial 15 am egenialus £ 4
(3) Eochn exgefnwum of AGroes an egonspace A dimension o least 1 -

&y 30, | e ChancAerishic Potynomial hae a1y N disting 005,

Then e @n thoose one egenveslos for zack 2agontspoce oond s
Produce o« vasis of sR"Con,g{gA}“,\% @\ﬁ’mld é/( (/(@e/nmf{ors of A



" ‘ y @\
D¢(lir\§1‘;0n b The nan mmlﬁ‘x A ¢ 2aidqde be d(mgor\al; 2able ~—

{hece s o basis o R Consis\}na enthire Y of é/«‘@wuc;(oﬂfs "(é A -

Remax & : T an nxn madey A has N distind rea | eigenyalues, then

AL d,faﬁonédf 2able .

Problemedt i Cases :

(1) Vol enondh rea| roots :

Example @ A - Cosf  #ind ) ~>del(A-gx1 ) =
- \-%ing  cosg &

:AL‘} ( COSO-), Sn §

2 .2
\ = (A-cosq) +®n B
~BWD CosH- )

2 92 .9 2
ZA=2C08(9) N 403 B4 D = N_2) o585~ -

( Usind duadnatic WOMmuM)

A:%_( 20049 j’JL{COSlQ,L\ ) = Cosd m =0SO+ 1SN .

Whichant comPlex numbers  pn ess =0 or T and $0 Y @\@en&é,&'ﬁs

aould Wake complex Coo{dlv\a‘t@ (W‘/ o in @ ) '

NVole : Ergenvalues can e complex niumbers. Intns case, dhe

@Caemz&fm any nol abasis o R and A s not &(a@onah?:adbla oNer
W .



140
(2) NOJ( 2novgh eA@en Mdfaﬂ :
™A s an ¢ \Genvalue s tinen dim ((F)) V. Bt A is a rz peoted
fort of Fha Cinincteristic Polyromial, cith multiplicidy k, then @e’d

need dim (E3) = K . dhich docsn'4 alaays happen :

Example . Find The a«g@y\mw@ of A= (ié ) oond & basi< '/of zacl.
@"‘6‘/%\%{30&(1_:

Chomcleristic Polynomia\: (A-a3) = o => A= (multplicty 2 )
oud Bk (A-23T )= 1 => dim (E3) = dim (Null (A-3T )) = 2-]=)

AL OV\\\/ 03'0{ a1~ (\Xmm&‘omﬂ éu’bgpmaz % ag%mdoﬂ, Which makes

. . X . . 2 . /
T imposible to find an Cenvechr vasis o @ A snt dogjoraliz able

/\fﬂiﬁ: T the thmmleng}{c. Polynomial s a e pented yord, then t
cen hAPpen Hut oz don't haw 2O g h g'@{@mwc;kﬂ £ Ao

‘@fnfm o onk .

3 2
Exerase @ A= (2 o 2 ) - Bind ou 2fenvaluss sond o bass
I 4 2 3

£ LOn LensPoce ond decide '.f A s d,,;a@o na lizable



