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Diagonalmatrices aregreat
o o Let A 2 0.1 3 0A1 Y Bas s

A diagonalizable E It has an eigerbasis ETt
IAissimilar to a diagonalmatrix

DefFor a linear transformation T.IR IR givenbyTLE AI
TEIR for I 5 is called an eigenvector ofA or T if

AE XT for some scalar d

X is theeigenvalue associated to T

A basis vi in is called an eigenbasis of A or T if

every Vi is an eigenvector of A or T

EgaA p has eigenvector's i f witheigenvalueX I
ri fi with eigenvalue de ITogether I I is an eigerbasisofA
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x axisisnotrotated
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F b is an eigenvector
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I is an eigenvectorwith eigenvalue 4
K is an eigenvectorwith eigenvalue 2

FindingEigenvalues

AF XE E Ar to 3

He Int s
A XIn 8 8

F E KerA XIn called characteristicpolynomial

If res this can only happen if ÉÉIÉÉg
Ega A p text ta setfly
A E Ks II it
Solve X 1 0 X 1 1 1 0

I I 1

So I and 1 are theeigenvalues of A
1

AY
Letta t's tetf

l X 4 X lb x
solve l X 4 116 x 0 3 4 1,4 6 are the eigenvalues ofA



The The eigenvalues of a triangular matrix are its diagonal entries

For any 2 2 matrix A g Letta de Letty
Lad It x be
ad Hatd th be

iisum ofthe
traceofA trial

DefFor an axn matrix It tr A ai tant tann sum of diagonalentries

Eg a try 1 4 5 6
try 3

1 4 6 11

Thya For 2 2 matrix A
tet A XI X trial It text

6 For nan matrix A Jet A XI is a degree n polynomial

of the form 1 X t trA d It t LetA

L y't't fi trial in t LetA

Ega1 s
tetA 2 1 1 o o o

trA 0

Thn o 7 Character.isTpyPto
dt2detffIfttPtiti ta ta ta

X 31 2 matches the
XH X't4 2
Iti x 2

So eigenvalues are I and 2

Notice I is a root of characteristic polynomial twice

Def An eigenvale to of nan matrix It has algebraicmultiplicity k if
characteristic polynomial fall do 1 get forsomepolynomial get suchthatgets 0



Eg 1 is an eigenvalue of 1
with algmalt 2

Effy Letta XI set It 4d13allax to to

1134111 o o

24 8 6 12 4 942 13 t 3 I
27 274 9 2 13
X 3 X 61 9
d 313

So eigenvalue 3 occurs ith algmalt 3

Ef A p is tetf ta a to o o o l d all
HI HI I X

Eti I X
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0 t t is a solution

So only eigenvalue is t t with alg
wit I

The a An axn matrixA has at most a real eigenvalues countedwithmultiple

6 If n is odd an axe matrix has at least one real eigenvalue

Why Zeroes of Leg n polynomials


