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Eigenvalues : XD
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*
⑮ ↑ [i] = +(ii)= (3)
A = 1(j][i] = FL2] = [i*]



How to detect?

Ax = 3xx = [i]
Ax = kxx = []]
1 a number eigenvale
u

Ax = xx ↳ "right" "correct"

↳
> eigenvector - 0

Ax = XIX

(A -xi)x = 0
-



Bx = O X + 0

d
Sque6
such an X exists iff B iS

↳ 0 singular

(10 inverse exists)
Cools we lin

, dep .)

B is singular iff det B= 0

det (A -XI) = 0



To find the eigenvalms we look forIs

where
det (A-(1) = 0.

A= (55] =[]
A- xI = [i]

X"characteristic
det (A - (1) = ( * -3)( - x) - (1)2

polymenal
ofA "

(E-])(-x) -(= 0



quadratie n <
x - E = **
x= E 3 = 3,

+ W
eigenvales !

(A -31)x = 0 Ax = 31x
-

& Ax =3x
vullspace

[=[



[*] = 0

- Syn + b = 0

- a + b = 0

a=y b = 1 works

x= [ 1] is an ensuretor·

x [E] --- ---
Exercise: show x= [_] is an esennector for



eigemeke "2 .

In geneal : A = nxn

det (A - x]) = 0
M

polymenced of p(X) = 0agen] p(x) IX + ... = 0

(3 . !)28

p(x) = (x ,
-x)(x- x) -.. - (xn- x)
& a
roots
, eigenvales.



For each ik
,
the associated eigenvectors me the

full space of A-XI

[22 7.
Find eyenvokes

,
engenectors

A = -2 -3 O

Aes=A(8]=()
A- XI = [20-3=x o] M

00 5-x

det (A - x1) = (5-1) det (E")
= (s -x)((z-x)(3-x) +4)



= (s -x)(- 6 + y + y +4)
= (S-x)(x + X -2)
= (5 - x)(x + 2)(x - 1)

eigen values : S,B,

A + I =[[8]00 .7

p f p
42 ⑧

2[ 3-> O C 7
000

X2 is free· X2= 1 and solve for x1, x3


