
Math 2550-03[4/25/24



allfrom Tuesday last week

A is an nxn
matrix.

A =X,[X + eigenvalve* = eigenvector

You can
find the eigenvalves

the

of A by solving[characteristic polynomialdet (A-XIn)
= 0

·A=X)

Eigenspace for X



Facts/Defs
Let A be an nxn

matrix .

Let X be eigenvalue of A.

① The eigenspace Ex(A)
is a

subspace of M

② The dimension of Ex(A)
is

called theeometricmultiplicity

#X

③ The a gebraicmultiplicits
ofA

is the multiplicity
of ↓ as

a root of the
characteristic

polynomial of A.

① (geometric multiplicity) (albri Iof X



&we started last time
00

- 2

A = (1 2 & I
103

#



We also found a basis for

E
,
(A) = 5)A * = 1 . *]
it was (ii) . This , the

geometric multiplicity of x=

is dim(E(All=
I rector
in basil

Let's now find a basis for

[z(A) = 5)AY =2)

Want to solve A * = 2.

So need to solve



0 O

S)() =2))I

ja +b = (i)
=(i)

This gives

- za
- 2c = 0

a + C = O[a + C = 8

Let's solve :
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-20 - 2

(
I O

++Ru Jo
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This gives :

leading ; a

⑰ free : c ,
b

0 = 0

Solution :

b = t

c = U[a = - c = - U
Thus

,
if solves A =2 then



= = (a) = (m)
= (a) + (i)
= u(-) + z( %)

So all solutions of A =2 are

linear combinations of (i) and ()

Thus
,
(i) , ( %) span the

eigenspace Ez(A).

You can verify that (i) . (
%

)

are linearly independent.



Thos , (i) , (i) is a basis for

Ec(Al . So
,
X = 2 has

geometric multiplicity

dim(Ez(A)) = 2 .

Summary table for A :

=



& (HW8 #1(b))

Let A = (i = 2)
Find the eigenvalues , basic fur

each eiyenspace , alg& geom .
mult

of each eigenvalue .

-
characteristicCetime poly .

det (A-x[z) =

= det ((i =2) - x(bil)
= det )(i =2) + (3))



= det( = x)
= (10 - x)(-2 -x)

- ( -9)(4)

=
-
20 - 10x + 2x + x2 + 36

= X2- 8x + 16

= (x - 4)(x -4)

= (x -4)

·



Let's get a basis for

Ey(A) = E * /A* = 4 * ]

Need to solve A = 4 *

Let's solve !

(i
=

2)(i) =4(5)

(1) = (ii)
(i) = (i)

This gives : Ga - 9b = 0[ya - 6b = 0



Solving :

(i =3)) ( : (8)
- 4R ,

+ Mu+ R = ))
-

3) % )->
So we get :

a - Eb = 0 leading : a

[0 = 0 free : b

Solutions :

b = t[a = =b = 2 t

This if * solves A = 4 *

then E = (5) = ( *** ) = +(
*

i)



Thus
,
a basis for Ep(A)

is (2) .

Thos , X
= 4 has

geometric multiplicity

dim(Ey(A)) = 1
.

=


