Ao =Ax S =[%- 2]

eiﬂenvodvxe A S'As = A =[2“~\%OJ

eigenvector : X A=SAS"

det[AXT)=0 = X > x A= SAS

Cloam I XA are ol distinet  then X~ % ave LT

P Aua; Suppose | CR+Came=0 )

DA GR)=A0 2 AT+ GAR=0 = GAX+tGA2KR=0 @

Mwltil)|yinﬂ Wby Az, we @n oo have G+ GA=R =0 3)

@)=3) => Crh-A) %30 since A Az ond KFD we must have Ci=0

Swilarly , C2=0 o Therefore , % and % are L. L.

The Promc extends directly to n elgenvectors.,

SMPFOSQ Gau+tt ChXn =0 (mvdtiply by A, mdtiply by An-r, and substract)

Remov“mﬁ %\ first and then X F evenwo\”y only X s feft.

(muliply by A, mulsiply by An, and substract)

DAz k) 6= 0 = 6=0. Similarly , Ci=0 for 7=2-n
Remark Avxn—thathasn R eigenvalues {no-repented sigenvalues ) must | be diagonalizable <
Question When does A= O (zero matrix) ¢

L K -1
Answer A IAl< Ak=S/\kSI=SE\.;}S -0
Diagono\l‘lza«ble Matrices
Claim Awcn s dio\ﬂomlimble i A has n LT, elgenvectors

pf: =" proved Frev'lomsly

"

"= I A s diagoralizable , then there exist an ] 3F matrix S and o diagonal - matrix

A—st; S_IAS=/\ Let S:[ﬁ-.-&] and /\{%‘ D}

0 “An
_ﬂr\em AS:S/\ => A[K_‘&]:[K_‘&\][:;‘} => Aﬁ:%?ﬁ 'FUT i=lon

we cn obtain Ai is an eigenvodue and X is the associated sigenvector Lor 721+ hn



Since - Sl | vk ore LT
¢ Smppose A is on eigenvalue

[ Alﬂebrodc Mulipliciy (AM)
Count the repetitions of A among the eigenvalues
(Losk ot all the roots of des(A-1T)=0)

2. Geomerric Multiphcty (GM)
Cownt the independent eigenvectors for A
This is the dimension of N(A-AT)
(N(A-2T) is called the eigenspace corresponding to 1)

Claim For ayery distinct e]genva(me , GM= AM

A An =

distinct eigenvalues - RS émz: => GM = AM
C Az M:Z

repeated ejgenvalues 7;“:?\11 A 2‘M= e GM = AM

Cloim Suppose Praxn pas Kk distinct eigenvalues AT Ak A s’ diagoralizable iff
(h TZklAMi =n
(2) For every distinct eigenvalue A7, GMi=AM;

So\v’mﬁ Ditference Equations ENHRE

o  Fro=FwtFe, k20, =0 F =l — 0.1,1,2,3,5,8 Fibonncci numbers

+ 1 I
et <[ ,M[?:ﬂ{ﬂ;:ﬁ"}[ R S

Hﬁf\ﬁ%fti9\u=¥/9\2=§/ﬁ=[7\'}/_z m 5 R=sAs'=[h A [n o]

| e =[H :[é} =%t Gh = C‘[ﬂ + cz[ﬂ :M[‘éﬂ _ 5[&]

S
T [E‘ =5l :%m T 7\.—|h [—'J 429 7\.17& (%i~%2)
2. Uk :Ak_o :Ak ot X-%2) = 7\1 L (k% - A %z) = - ';1 x - 7\'7_\5\1 xs = 7\17‘\:;7. [7\1}_ 7\|7-Q:~7_ [Az}
Fi = 5o (-2 = [('*25) (S e

For lourse Kk, Fk== (HE When k is Io«rﬂe y Fk“ A H'E <1618 Solden rotio



