Lecrvae 6 : Rear EigenveEcTors Part IT 0

Lef/f review diu()ona/l'%n-h'ml we rhoold prove e
ﬁ//ow:'na, resvlt :

'7 Let A € R™" Then there exicls an egm basy g
fr A & Ahewe exutr mver'héh Pem™ 4~
which P'AP = D whee D ir dto. oned, mNCNCf/

whcn P\ (Vg d{m%,ona“w‘-ﬂ- we hove D = dfa(‘) (X., v Zn/
wher ¢ X‘, le cee An e 4he &t’a«bnudwo of A/
P Of.fl.bl'a repeated,

Prwf: let A € Rmm' To Prove &S we prave =2
and =, Conundm,

=3 Suppost é { Vg, . ,,/ i c/:’,mba.n.'.r where
. x,i V,' ‘fﬂf 4 =12 . n, Con;sf(y(_{- B - [ﬁ]

and S‘l‘ud% T = LA; henee [T1 =R and:
[T]P'P = [[T “"’]rl [T‘V"}f}"" [T (Va) ]F]

= [ [Av,]§ [ [AV']{‘] - | [AV"}F]
([K'V,](,I{Xz\lz]f ’ ' [ v"](!]
[ 2.6 ] Rt ] €]

= Diag (R, 2y, D) = (e1"ALg],
This prover =D| We identify [B) = P and pilap = D
where D= Diaf(») (1. ) Xz, ) RI\)




Pf'oo[ Cnr\"’fnded @

é..::l SVHDM there exirtr /};Vl/ﬁ](' V4 14( whies

P'"AP=D whee D=/[deldel/de]
5 a olc'aa.onc./ mottix . et V, G .., V, denk
The cotvmar of P= [V, [V[--|Va]. Obrerve

P'AP=D = AP =PD
= AlVl-Iv) = [ Pde |24~ | Pd, e,
= [AV |- [AG]) = [d, Pe-- | d, Pe, )
S (A |- | Ava) = [d V] [daVa]
= AV, =4V e gLz,

We Ahd (a’: {v,,v.,.., V, ] 1r an eigen boviy

wheee A =d, A =de, -, 2n=dn.//

When we hove o diagenalia ahion st A Hhen wi
can colev (ete wrh D in dhe place of A.

OBSERVATION :
If P'AP=D 4hen A=PDP " and
A" =(ppP!)(PppY) = PD° P
B = (o )(poeY(porY) = POP

\P\n = P Dn Pl‘ note, D" = \d' d }
- J”"

eKPDntnﬁof\'Aa
o\inamd
matrix eosy e



£}
@ Svppore A = [i f] Calevlede An fr neN O
-2 1 2
‘M(A’“FJ‘*[‘a a-z]=(z")"’=(2“)(3-?)
Thus A, = =1 and 2,23 (2 +7.=3="tac (A)
A ==1(9 = -3 = dit )
- - v Vich thechs on
_Z_L..-_.IJ “ '::y ?(a(ybm '
is e-vechre fe A

A+T =[] zz] Vo= (1, -1)
ord C', = fpan vl

A, =3
=2 z] © VN, =1, 1) ¢ e-vecr e A

=3l = [2 -2
Elz = fpon '/sz
-/
TD CRILU/VQ An we chovld vee An: PD”F
VeV, = O We mf]kf Y weld v

, ovr ea'gu.nbwﬁ/
-

and Sinu

8= {eln, 0] B
' [_' '] whese as [NT; P-'=\f_z.:[" .,'_/

Then [g) = P= 5
and  finr D = [Z, },] [-‘ 3] (+ /0//001/

)

o 3"

—ll : ] [t;)n" (—:l;)::"L

- 2 L |
- _\_[(—l)"+3“ l(—u)“"'+3;1
T3 [ente 3t R+ 3T
Kemack : 4 niw Th® we diseors 10 a Future 4¢0/U/e (s PR
imp/ie/ 3 an grﬁlonofmi W‘ We see

AT = A
thet  resolt ot play here.
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z
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The colefotion m El s )‘y/o/'ca/, We vie 1ha
da'uamo/i%cd mutrix To calevledls +he deseeed tosk
then vER P./ﬂ/’ =)D er A= POP-, +o dertve how
the ¢aleolodion  Gots hr A itrelf. Lety retfermn onu
mie to fhe  Lhon and caleletron of e-vectrrs,

,]
o
=l

Find eié,m basis for A

TE |
L A= F 2,' 2’} and note v, = [lj and V, =

- |
| ¢ 2

wre vechres of note.

2 2 U)[] ) ' .
= = |s|[=5]!I sV, is e-veddr
AV, = {tz 2 2l L‘] sl‘] with A, =5

m—

Av, = [7;_
\

ooV

7‘_ 4 [' s Vg s e-vector
2j] with A = 1

Observe +T(A) =2+1+2 = 6= 2.1—124-23 = 64../{3

fovs we dedver Az = -l (Muoh casier Ahan viiny
duk (A-RI) =0 here )

0 -Y-% | 2 3 _
0 —Z-'-l}»u[o ! zJ~[L". z’]:rreF(Aﬂ;)
t 2 3 ©c 060 © o0

32 |
A+ T < [z 2 zJN
1 2 3
Cor\fewcmﬂn/ Va = (1,-2,1) € Nul (A+T)
... @ = {(ll'l')/ ('I ol -'), ('I—Z[I);
is on octhogened eigmbayic e A .

Rimock : not every el'gcn vadue problm re’w'/e/
@(P//'u‘f Ca/wh»b;n of Aok (A—ﬂ]_’/ frem A.
Notiw, dut(A-2T)= = (R=S)(A-1)(At]) here.




-A 2 © o
dut(R-2T) = dat [2 3 2]
© o 2 -3

-2 0o 2 3 o

'““‘*[f é-zaJ'amlﬁ ’7&\—27\}

= - A[-A(R-4)-30-34)] - a[(8)(2%-4)]
= AT (R%-4) - 9R°- M2+ 16
= AT- 122+ 16
= (A*-16)(2*-1)
= (A+4)(A-4)(A+1)(2-1)
We find R, =% 2= A=l A =1
with = {lz

‘ﬂov Can chu—k, AV, = "‘/V,

AV, = 1%
AV, = -V,

AVy =V,

{\/,, V,/ A \/.,/ 1 or//\aamJ
‘ el'a,méu/'? he A,



5
s [

2-A | 0
M{A—ﬂr}:ou/lo 1 0]

2-2

= G-a)det 07 )
== (A-Y(&-3)° = A=3 1,

A = A-3I=[? . g]”[{i?‘z} v Null{-9z) e pua) ]

dim(€) = =7 =n,

Xe NM{A"ZI.) hat X, =-X3/ X, =0
Vel (8-25) < gan { [3]]
dim(8) ==y, 1, =2

£5) A= ['«f-fﬁ] hae dut (A-21) = = (A+2)°

I 0 =2

thns N =3 for olaaéfm'c m°/’5/5//2/7y of =2

A+ZI=[~°¢3 8] = E,=SPM{[§]/[$]]

i1 06 ©
Y,=3#F3=n,.



@
@ Ar[—;— —cl -,/ has obf/ﬂ—][/r—/ZH/;

1hus Z‘ = -/ WI% a./jcﬁ/aré Mu//,/y/,z,@ /7/ =7

/Y ? 1 =~ 0 -)
A+I = _330 [~ 1 o |~o t o
9 3 -2 0 © p 2 o o

ﬂu;é(e/ N (A "‘I/ =J/mn/(/,0,,?)_}7
and wi /Mcl V, "—'a/u:'n{?,/:/?-(f-‘-‘n’

Remak . E '-/, ES E€ oM illostrets matrree; uwhese

1ha u./‘ycbra.té and fame///z m«ﬁ/'/,'c,;,e/
ol Her.

Lett conclude with a few /h/ercfﬁé} e brtract
Theorems aboot exjm Vel

Th'b/ Given AE ﬂZ""" and eiﬁu\\/edorf V, and \/;
with odlistiact el'ézu'\\/a-(.utf X‘ p Ar we

have {V,,V,_} s L.

Proof : Suppost AV, = 3V, and AV, =%V, whee ] #4,
and V,, Va Z 0. (onsider C,V,+GV, =0 and
VV\VH‘\\OK\' b'1 A"K;I/ we obtun

¢ (A-AT)v, + G(R-2,I)V. = 0
= ¢ (Av-¥) +alA%-24) =0
= ¢ (A2 -2)Y% +G(AVe-A ) = 0
Winu ¢ (2-%)V, =0 = G =0 siu 2, -2 70 ad v, 7O,
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P/po/ watrved
/
we haod GV +GV, =0 and we dond € =0,

7}1“} Cz Vz =0 ch“ '4 ?'(0 and /'7‘ A//aw/ l =

Welve  thown (v+(, =0 = (70 and G =0
’ﬂunﬁ«/ iV, Vo] is Lz,

—— .
ThY If Ae R™ ond Vi, Yo,V are e-vechs
with  dishnct e-veluy Shen {l/,,.., (/k} tr LT

PfDO‘F SVPPOLG AV —Rt \/. ‘FD( 1= =2, ,k where x 7‘/{
whenevee 1 # - Sumpos Xk«i' €, Cyery G €IR and

CVit-rt GV = ch =0

N\ulﬂpl\’ by M where

.N\;=(A' R.’)(A '229 "'(A'zi-'li.) (A"x.'ﬂ o (A"Zkl'}

and  notiw MYy T O foe j#E D (exercie for ceadsr)
Tharehee (%) yields ¢ My, =0 hence

G (2-2,)(%-2)~ m (A:=A)V: = 0

o~
Non éeo (MJ/MJ" Sinct Z - term am:ﬁa/,

Uenu € =0 he orbritrony 3 and  we Hnd
¢, =20, 620 ., k=0 = 1Y, Ul LT,

S/



