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Diagonalization

Diagonalmatrices aregreat

A l
what is it
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rankA 3
Let A 2 0 1.3 0
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Given a linear transformation T.IR IR he canfind a

matrix for T relativeto B Fi in
fly Etty

can we find a basis so this B matrix is diagonal

Eg T IR IR givenby reflecting over line y x
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titotial
DefLinear transformation T IR IR givenby TCI AI

is diagonalizable if the matrix B ofTwithrespect to
sore basis B is diagonal A is alsocalled diagonalizable

Pip A matrix A is diagonalizable ifandonly if it is similar
to a diagonalmatrix I e there exists invertible matrix s
and diagonal matrix B such that S AS B

Eg T.IR IR givenby reflectingover y x isgivenby TLE AF
for A p Take s f s Then

s as il fist
fist
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so 6 life f mat i i i
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 the eigenvalue associated to T

A basis vi in is called an eigenbasisof A or T if

every Vi is an eigenvector of A or T

Eg A p has eigenvector's i f witheigenvalueX I
ri fi with eigenvalue de ITogether IT I is an eigerbasisofA



The a A diagonalizable E A has an eigerbasis
6 Furthermore if viiyen is a eigerbasis for A with

Ari Xiv then

shh in and B YjÉ satisfy

5 AS B Y'SandB diagonalize A
c Conversely if S and B diagonalize A then
i column vectors of S give an eigerbasis for A
Ii diagonal entries of B are theassociated eigenvalues

Eg a Above we see this with reflection over y x
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SAS B
Also ohs ith
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Note All reflections are diagonalizable

6 Consider rotation CCWby45 in IR A FIE
Diagonalizable No

Because novector is sent to a

É scalar multiple of itself
I e novector is sent to aparallelvector

c For A an orthogonal matrix HAA Hill
If F is an eigenvector HillEllaill Nell Hill

Aisorthogonal
Sotheonlypossible real eigenvalues

are It



2 If A satisfies AF 5 then T is aneigenvectorwith eigenvalueto
OE M s

F is an eigenvectorwitheigenvalue O 7 FetzerA

A is notinvertible

Finding eigenvalues

AF XE AE Xi 5
A XIn I 5

J t Ker A XIn
If F 5 thiscan only happen if A XI is notinvertible
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