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Definition If A is an nxn matrix
,

and VER"
,

then v is an eigenvector for A with eigenvalue is if
-

Av=Xv .

How do we find eigenvalues and eigenvectors ?

If Ax=dr then Aved=0 i
.e
. Av-dIv=0 i

.e .
(A-d1)v=0.

We should assume vo is a nonzero will vector for A-bI
.

This can only happen if det (A-d1) = 0

This condition allows us to solve for the corresponding eigenvalue s .
Solve ford ; and for each valued

Leach eigenvalue), sofre (A-SI) v = 0 for the corresponding eigenrector(s) v.

Fo,
The characteristic polynomial has two roots J

,
= -1

,
Sc = 2 (the two eigenvalues).

To find the corresponding eigenvectors v
, V :

First take d
,
=+1 and solve Av=-u i.e . (A+E) X

,
= 0

·

A+I= (3] = 18) (by inspection
4

,
= -

Or 1136) ~L]-/] has wall space Span1)3 with basis (3)

1::=18] : -Ey= 0 Introduce a parametest.

0 = 0 (y] = (e) = +13)
We can take v

,
to be any nonzers scalar multiple of 17 .

I'll take v=12]. So Av=YV
,
=-V,

.





- I

Egdiagonalizethmate A) =
det A= ) = 1 3 = 6 = 1

O 3

let
I

I =(ii) (3 -3) = ((4-3) (1- b) +2)(3- 3)
12o 3-d

= (5 - 56 + 6](3 -6) = (6 - 2)(6-3)(3-3) =- (-2)(6-3 has roots 2
,
3

,

3 /the eigenvalues of A).

Find eigenvector v For 1= 2 : solve (A-b,1) v
, =0 ie.(]() = 1) , =)=(2] = Av = 2

.

mu

Find eigenvectors -
, 1
for Jod=3 : solve (A-31)v=0 i.e

. (o] · Take (i), (i)
Note : We want two linely independent solutions.

Form the matrix B=(v/v/v) = (i) whose colus are the eigenvectors . (v ,
V

,visour
basia

Then AB: BD where D = 10= ]
:.e

.

ABBY = BDBM

i.e .
A = BDB ·

We have diagonalized A

AB = A(v/v] = (Ar/Au/Am]=InPrev] = (v /v/v] /3
,
] = #D

Check : trArD ,

detAE de
R has an eigenector with eigenvalue 2

.
=2

IS E IS

↓ and an eigenspace Span9u , r with eigenvalue 3.

# x-y+z0/Spand, Vy3)


























