po—
Me.’yenvwaVS, (m(( O(’\GSZO‘W/!‘U\(‘\M/
De{imi'/"o“ I{ A s an hxn malvix , thew
r-f AX =2 X ]Cov some Scalay A amd a honzeyw
vector X € 'KM, then
s is called an emenvalue of A
5 y PR - called an ‘Nj%vﬁior ooWQSFo

V\O(D\ o A

Baple iven A= [2 0]t T2 [[] ae:

Ar=[p G = []= 205 s

ﬁﬁ'h‘wi Ej7eava’ue> and Z:fthvcdola

AX =A% We want 1o have nonzero solution
: AX = XIX / et
A-»)x =0
;r%;":‘_ Z‘F A s an hx<n Malrix, fhen XA is qun eyef\\/a[«(
A f and ol i et (A=AL) = 0
C) (/Lmyac'feyfstic Fo’)/v\o M[a(

chavacteris tic e i uation

g e
Kanple A= [; \"'] e el /3~/\~’~>‘l

let(A~
A=) =5 = (-3) OH) =0
.'\ erov‘valwes o‘f A v @ )\:;’ >\=\,

~— y



W& cawn cxrawti Hhe oL\akac'{u(sJﬁc {Zo(d«‘ah aASs

=)
Yaox il peleg

oy PO = ydox T BRI
the chayac‘tevfs‘hc Poljnomv\o\["f /AT
:;’ E‘XN"‘EQ ‘F;V\O{ {he Q:‘;ev\v«lwes n{ A:{: : ?j
gt f
;i (Sof)”ﬂ\e chavacteristic pﬁmuw\?al "16 A
aet (A-AD) = get [~A | ]
P

o N
Gl
= bl B G
Aot (A=21)=0
TN -EX H o

Jiyisofs: divissrs 112,14
b

F;V’T/ We 'FU\U’\A ) §4 S @n fk'f‘e % $oL~'{iDV\
T Q=) =ertl) = o

= A:(/, A= 21»]? y W e ‘F»\M'\o{ threa
Q*Jeww/w&s.




-_— O n (\ll ﬂ/; q/q‘ 5 1
E——i—@é A: 0 A a3 (hy Frad As C:—]cnv.x/uts.
V) :

: o 0&;5 st'

0 Aw

L A4 G
Y dl'{ W~ Ay [ (¢
det (A=21) = et [ e

y o (g Qe
; : 7 o  AarX
= (“n‘))([\}l‘A) (@3 '>\) (Q‘#‘é‘)\)
o The dravacteristic -egu\a‘t(\or\ is
(= ) ( A=) (A=03)(A~Gu ) = ©

:9 >\ :“ll L A SOy p ):ng/ )’ e &“'V

TLeoW—W\ z{ A /S an XN Trt}(h7u[av W\AtVI\X :
thea its {Ij»evwa,us aye i\ts( df&(jo"\qﬂ entunies

———Q{MVIL_ IF A P o VWCI‘V?K\, b egu}wlen*f‘/
(@) ) is an wa\va(we 0{ A
(b) X is o colutim of det (AAL)= o0
(<) (A—)\I\X I L\as V\oh"h’fvia( (o/u.'f(\om_ ‘
@) Theye is a honzero vector X sucl, thet AX = )XJ ‘




»~ -

§F\\V\clf.\j ‘Efjtvxvlc'&m/j and Bases 'FUY Ey%\g’)f\@_s

For an < envalue X, the C?C'\\/c’-c‘{’ovs of A

(st
Cowzsrono(.‘,\ Lo )\ AV the nonZew veclors sa o)/m;

(A -—>\I) = 0 v :
V\/e u\(' HS “in’:ﬂl?bﬁ sj&ce L{?dhﬁfcae a{ A

@Wtsrov\ (A .Sl
& (| (A=A1)
set o]c VO-C(")VS Lor wL\a\(,L\ AX = \X

Tramle Find, bases v the eipanspaces i

2 o

(qog)\“r"\e Cﬁ\mch’r'fs't}c <§\ka’“""\ of: A 'y

il 3
’ B¢ ] ET(At )26 9

x =
> O-2)Y (> +3) =0

ﬁ(.LV‘VC\,%PS °{ A ;)‘2/ A=

/
U Theve o\v; two Q‘je“ff‘\"u ot 1.
LetX= 2] A-2DX =g [‘l‘) 3](“’“}:0
! WAr=2 ! [-g 3‘”"(!];():)7(:1_ L:t/\ &R
j iy Xz 1=, Ae -

3 Zﬁ’J:[Z]zt@/fe{K ‘ g\

R DRI 1) e W N A

!

i | \ ; )
E 4 {L:BFS Qa [OGSiS \CDY {he (Ey‘(‘v\;'F(’:\CQ LQ\F()}QI\((.:\(] v \=2
-, A L

. %['IH . \=_>:J




—

M):(M(A—AﬂlO
= 7\£~f>\2+?>\‘(ﬁzo
=) (»!)H%@ =0

Fed bases for 4he €:‘7ev\sroxms of A :[O

—
~

%
for A= |,
0 ¢ X'W g
= ¥
{l | } {"‘l = (2}
X3 7
[ b2 e L
witw i [72] w off 2] ] 54%
-:9 XL\; [ S = S[ '
X3 Si N !
For A=2

"neﬂv‘

1LY

@Q

w\o(qf(y\,(av\T (

=

-
-—

CL"

s & hasis Yo the m %SracQ cowesl)ow{/y IAY

]

s o basis for the eycusf«ce coweffon/fnj to



A A s 7hvev67LL( of and on} f/

| Theorem : A square s R

‘ An=0 s NOT an zyu\va[u of /Ar
| (}’Y“Df cketeh):
| chayacteyistic 4&%1 bon ¢

A+ C.)\M.,. oo bni= )8

I\ Az is 4 slatton of ) Cn=0
ho{¢ {hat et (A_\)\1>: 0 ‘P7V Skl

L O(Q«f(/\) = CV\:O
2 A b invatibtle © Ghxo




—g/ W_Jfl‘ >ate N / T

i §urr’°5¢ we have Walri ces A, F € FMXV\ bnd P(S VG (e
G,V\s?c(“’ 1he trans T rimation O'F A;
A — P AP
“B

We know that Ogég) :déT(F'A F)
= det () o(cf(A)ﬂ(eT(F) .

gl = —L_ set(a) det (1)
7T R e
D, - = A«’T(A)
T

Dedinifion (Simi larit )

I‘F A av\t( E ave S}\mm W\AJ(YTC,QS) +how we ;ay +hat

B is Sﬁm,‘tw v A i lhae exists an invem‘fllv\

= 5! |
L’\W\a{'ﬂ)( P such that B= P AP i |

A is smilar o B

Ali%: [ s SME(W/ hA:DN/——\
g=FAP> A= pBF =G BF)
DC{I—V\I',I\DV\(Dl.ajo"\abl"Z‘tL(‘e—) '
T\’%—;:mﬂr}x A (s Jn\ﬂor\o\‘a‘zolo’{ "{ (i grm,‘/ar &
Some_ o{Tajoy\qQ thtl’;X y

I‘C ’S‘AF = 1B/ Bsisd d'v‘qjonal malr ¥,
then we soy P b{fajonalfzf, S




M(.L,l

Theovem If A
statements are ng;vqlu«t’ :

(Q) A s akf-oA\joV[aI.l‘z«,L‘l.

i AL V\o(l.nt eigenvedors . /

pUSE's PR dfajom, izable
3 inveth H( malrix P ond o d\‘:ﬁbheﬂ modvix [
such that P—(A\P =D
< AP =FP
Let, P;, P, =, Pu be t\'fl\e— column vedors of P
d assume that D= [ 62, gnJ
CAP=ALRR R =(An AR AP ]
also FD = [~ Pl [P, 70
8 "‘AJ
= (WP 2afe v e ]
LARENPL, AR = Py, o APa= AP

v P is im/emu( Gk, Pl,‘“/Py\ are “neay’/
in”(efe“Jf“‘l/L cofumn veetors
2 P, E‘,“'/ Pn ave n ';v\qu(\/ inoreremfeo:{— ef;evxved“_)
(b)é(a)i [et Bl Pz/‘"} P be 4he n (7“90"/} ino(efc«ale;{' «‘fjwvedors
T A and A1, Az, v, An QR Yhe LoWafonJ,‘,y eivenvalues
Let P=0P Pz Pv\:‘ S8 = [/\I)‘2 o

ST
then AP = A[PR Pz"'Pn]:[AP‘ APZ"'AP"]

:[7‘\? Ails s A WA=F
' P', B o, . art ’T'\ea(} fhkri”}ew(f P 1 D

wpis inedible  FAp= D 3 A is diagonalizoble 4
‘

15 an NXWN h\a'ky?x, then the ‘[ONDW:‘AJ

il;)ﬁ A b\oiwn-\[vmaulz/

B




0 - T (U )
44 I€ N 2e, - 2k are distinct €E?€hva1ufs of matvix A,

T%ed‘W\
e
and |f \TI,W,”', VK ave the (,owc_;roho(fnj el u\\/ectoys ) '”\u\

{‘W,‘V—&/ 7" VK} 4\5 a “'\Cav’), (‘V\d&,)(ho(cnf S{T'
n W\GTV}X W.VH'\ n c('\st—v\c*‘ 4fj€x\\/q’»«e5 S Jiajoﬂﬂfﬁaéé

n Nx

Xl AL Ak
(o} - o

U HDU > Q SQ* o'{ .‘m{Qfenjew*’ (:’jcm/eday;_
51 < =gl g{fheqy(], }M(({;zno[en'f’-

4 LQJY,S FM(Q a Malvix P J(Lad ch\]ona{fzes a Ma‘{yh( A

E’XO\NE(A FTV\J a W\a-h’;)( P -t[,‘a‘t o(l}(\jo"lqu\zfs
A—' 00 w2 ‘ \
S
P e
wl): det(A-21)=0 = OG- (A=2) =0
B v’ ; 1o}
For A=2: we found the bases : p; = [0] | Pz:[l]

I )

(% )t\ ' We *Fouv\d ke Lftsfs fRA ["'L

: \ =~ J = 0 2 l

L [l’: s Fﬂ‘* o ,]
|

,ol I

= = &
ind Pl fp ' [:,/ l

Tch,\

" PIAP 2 | ,][
=l o0 -l
I we tue Pz [;' i ‘f]lmm F‘qu._:[ﬁ \ f)




t g COMF’(*M} POWQVS oﬁ a Mo\jv?x (/

ngF”SQ that A is dla OV\&IFZC(L{.E, nx W mafr?x'
fhat can be dio\jona,(ngdg L) P

4 & N Q =--0 i
TLQV\/ PIAF :[_OXL:': , ] ‘D

| et An

{ COV\Q'\o(@V (fslﬁrl) )L :

| (P—(A F)’- = f‘o')‘%i} o D?z

1: LIPRIAL
ACJ(\&QH), 3

? (PAP) = (PAP) (P AP)= FHephp
| = p'ALAP = P AAP = PATP
We con jQV\QVa’l‘zQ Fhis, 0

(Fap) = 7 A% ,
AR A = O[S D]
AR
Alss




| ey o i !
:{j}ﬂg'&’t A = [' : ':( {V\& Av l
lge 0: B4 ¢

(‘U’b " Recall from the rrev?aus ekm‘;(e,
-( 6 — - e R R -
R Tl b R "J

Qg =
e o ~=| &1 i ) s gl_o '° S N .§ 42
\\A‘FDF:[‘O' ,}[‘3 200[| | {J
' 0 l 0 0 IIQ g =1

0 ~ 204}



EXomg'e (Mo n—d(’?aj ohal TZo\LQ )

Shety Tt A= (; 4 Z,} is NoT d,‘ajm{fmua,
=34

i ey 9
ow(/q-xl):[l .

3 5 A

ek (ALY =6 2 (- =0

o (=
= =(x-)(-2)

\ Qtjcmvcxlwes I A ik (A

l
T s 2 . — o © Q ')('
{"OV >\‘" \ P, ~ ~i (l | ol[yzl‘. O
‘ T / 3 £ l \(;
| F‘b A= U™ " o ~J} o -0 1
| g FL - 0} ( ¥ 0 - Fz]f:o
-3 .0 L%

Sinee A is an HX3 M@TV/\)( o there mm[/
two bhasis vectors

<\ A Is NOT Cyl\ﬁjono\ll-z(t[)lﬂ Q-

(sod )+ nOTE ¢ The PW’LL&M cm’/ asks you @
‘«, Aetermine WHETHER o matydy 08 szﬂjom(rzqéze_

? \/\)Q Can ‘(\—’\‘( fktlgﬂwb{ the KLZCM‘SEicQ;
Y /

FOV 7\:'l ; o O o 'X( x 0
[I I ol[*t} ‘[OJ
=3 1087\ X3 0
| C?mr\L; 2= w“i’vy i1 D the é\ijf’v\fraoi Corvespondin
Fo - T e
! _.l Q 0o
GG
-3 ¢ 2 JLXs 0

| vink: 2 nml\if/ 4D the elyev\frau& carVespondin Lo Ny
| QTOTAL‘ 141 = >4 < 59’\10'[ dIC\Jon«thLlL i9 OME—dW"\Q'\g‘iOY\MI



[ —

Eﬁ/ﬂ,&_ 3 D,g-['{rmfr\e w(/\eff[\@y oy naJC A 15 At‘ajoy\@f.}auz ,
A = ~( 2 < (o)
1L
e @ gy
o @ o =2
Q‘W().)‘ ‘A ve vaawju(qv

L The e?yev«\/a{ueg b‘f A aviinzlas, §. =2
=) A has 4 d,;’fm(x e'gfﬂ\\/q{v\és

S A s dmmv\q(lta




