
 

Last time wanted to solve Av Xv
9eigenvector Teigenvalue

If X is an eigenvalue than the
X eigenspace all X eigenvectors 403 Naka AI

How to compute eigenvalues

Characteristic Polynomial

1 is an eigenvalue

Ar Xv has a nonzero solution
CA XI a v has a nonzero solution

A XIN is not invertible

plat del IA AID 0

Eg A f E E A air a II
phil delLA TI Xdell E Ideff II

73 13 6 13 1314 3 2

What are the ceros of p x

Aside
Real life ask a computer
The computer will turnthis backonto an eigenvalue
problem use a different faster eigenvalue
finding algorithm



g
By hand I'll give you one root to Compute

plasma Xo deg 2 poly

Eg cont'd fact 2 is a rootof 73 1314 3 2

Synthetic division

I 25 3 1314 312 p X
C 13 272 x 2 5 2 314

2 2 174 42 Quadratic formula

3
4 42 D LIFT

C k 1 Ike D E E
O

plate Lx 2 He's ith
eigenvalues are 2 42 312

Compute eigenvectors by finding bases for Wulff Ai
2 a Y E we I Zz w T
Explains where these came from last time

Def the characteristic polynomial of an non matrix A is
pthadeHA Int

X is an eigenvalue of A pfd O



what does p x look like

Def The trace of a matrix B
Tr A sum of diagonal entries

Tr det
Eg Aka bd A HE a

d x E of
play deHA IIa la Wd H be E Cat'dHHad bo

p the X Tr IAH c delta for 2 2 A

General form If A is an min matrix

p GYM I Dn THAN deHAI
more complicated
terms

constant term is p6 detCA OIns delCA
p il is a polynomial of degree n

Consequence An nxn matrix has at most n eigenvalues

Dragonalization

In our rabbit problem turns out wi wa we B LI
form a basis for IR

We wanted to understand rn Anno
No Xi w t X swat X w has a unique solution

This was an important step in solving the problem



z p p g p

Def Let A be an nm matrix
1 An eigenbasis is a basis of IR consisting of
eigenvectors of A
2 A is diagonalizable if there is an eigenbasis

If A is dragonalicable eigenbasis w sun w

eigenvalues Xy Aa To compute AT
1 Solve V X wit 4W

vectorz Amv IT x wit Xi knWn form

Eg In the rabbit problem
no 16,6 l wit wa w Lx 4 E I xz C

un AnVo An w two us 22 t f E but 35oz

Matrix Farm of Dragonalization
Let w s gun be an eigenbasB for A X In eigenveds

A EDC i c fix 4 D
a

Conversely if A CDC for D diagonal then the
columns of C form an eigenbasis the diagonal entries
of D are the correspondingeigenvalues



why C x wit txawn sclx.at exnwa

CDC x wit x non CD
n

C IIIa
Xcx w t u t JnXnWn Alan t c Xnwa

EE Eat E ease c Yi Ii E EI
NB Am CDC CD DEED EDC Dmc

C c much easier to compute
powers of A

Eg diagonal matrix eigenvectors ane

coordinate vectors
Aet 2e Aes 3ez Ae 4e

A CDC e I D A

Eg A bi shear
plat Y THA tdeHA 5 2 1 61 15
One eigenvalue 7 1 I eigenspace Nalla Iz

A Iz EI f x b

1 eigenspacers the x axis
no eigenbasis not dragonalizable



Procedure to Diagonalize a Matrix
4 Compute the characteristic polynomial pla
2 Fmd the roots of pG eigenvalues of A
3 Find a basis for each eigenspace NalCA IIA

using pre

If you end up with a rector in all your bases they
form an eigenbasis Otherwise not diagonalizable

Fact If u un are eigenvectors with different eigenvalue
then far un is linearly independent

So in the procedure you never have to check LI of
bases of different eigenspaces

Consequence If A has a different eigenvalues then A
is diagonalizable teach eigenval has at least I eigenved


