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,
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Eigenvectors / Eigevalves
: A squar matrix

,
nxn

-- -

Idea : We want to see for which rectors a matrix A

-

"acts simply
"

↳ AF = Xi
,

1 a scalar
↓

T + 0

Such a reator v
is calledangeta

And the corresp
. A is

R : If X = 0
,

looking at Av = Ov = 0

= ber (A)
.



Av = Iv

⑭ If A-1I has a non-zero

Av-1v = boral
,

it must be non-invertible.

# This happens ifI only
if

Av - 1Iv = 0 ↑ det (A -11) = 0
#
-

(A -+1) = 0

6. polynomial in terms

of ↓

v = k(A -XI)
Estapolynomial of

A



~wat
to find all eigenvalues & eigerators of A :

-2-3) -7%)A =(I A -+ = ))
"

I -30
- 1

0 - 1

-3

det (A - 11) = 0
= (57 I-30 - 1 - X

- 3
det↳



(7 -1)(2 - 1)(1 - x) + 0 + 0

- (-3)(2 -x)(3)

((2-x)((7 - -)(1 - z) + 9) = (2 -1)( + -7+ + 1 7+

ax +
bx + c = 0

= (2-x)(x - 67 + 2) = 0

-

b2-492m 558-3s=

2a
X = 2

= 3IF

=> X = 2
,
3 +F

,
3- f



(2 - t)(x2- ba+ 2) = - 13 + 672 -21 + 2x2 - 121 + 4

= - x + 872 - 147 + 4 = (t-2)(t - (3 +F))(t-(-)

Rational roof thm : If a polynomial has a tal (c)
-

rot
, the b is a factor of the kadig

coefficiat & a is a factor of the

constant term . (factor - up
to sign)

(t -2)(x - 12
Leading officient : (-1)

,
I( ↑ [1 has a .m.

constat term : 4 =!
2
,
14 2 has

ama of 2

= 1
,
12
,
14



Once we
sa I is a roof

,
we also know (A-2) is

a factor & so Wa can una polycimal long division to

factor it out

zen
- -2+ 87 - 147 + 4



X = 2
,
3 + F

,

3 - E

A ou ke(A -+F)( O I
1=2 : A- 2 I

o 35

O + 3 (F)-SeI (O 08 ( I
3s EEfrce> x 1

+ 3/xy = 0

O
-45

-> (0 I 3 --x =0 = Xz =0 X
O



[* ] = xi] = free & kr(A-XI) pace or

sp( : )3 1=2 -

d

A (i) = 12] for my
sale -

=2 no a

g.m . of

Ex = the eigespace for an elgervalue ↓

dim (Ex) -> called the geometric multiplicity of t

The # of times an eigavalue - shows up
in the characteristic

poly- is the gebraic multiplicity of A.

For an eigevale X
, 5 gm. of ↓ a . m. of A



1 = 3 +Fi
-

(
70

I
A -1I

(
4 -5 O 3

I
/4 -E

-32 -> -3 - 1 -F -3
-

-3 0 - 1 -3 O -4 -5

3/4-Ee 475# - = -

-3 - 1 -5 -3(
10

I (
& O ↳

I
3

-3 0 - 4 -- + 3(7)
O - -F 1 +5 H-f

O 8 O



y +5 I

I 8 5
X -Ex

- I - 1 xz = x3: 6 O I Xy fre

g. m.
of 3 +F = 1

El I/II

↓



X = 3 - F :

-

4 +F O 3 (4 +E

u( I -> ( -3 - +F -3 I-30 -Y+-

4 -5

I
· I O

3

-3 -HF - 3
+ 3(7)
+

⑧ - 1 +5 1 -5( I ( I- 0 -y +5
+3(t) 8

8 O
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