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#
about eigenvalves

Let U be a finite-dimensional vector

space over a field F. Let Tirth

be a linear transformation.

Then:

① Let be an eigenvalve of T.
Then,

algebraic multiplicity
I < geometric

multiplicitt I of x S1 Im
--

multiplicity of x
dim (Ex (T1)

as a roof of

the characteristic

polynomial

② T is diagonalizable iff

geometric mult) = (alg mult S
of x

for all engenvalves of
T



⑭
⑪(c) T:R+4, T(2)=(323)

Si) Find the eigenvalves of T

Let p = ((:) .(9). (i).
Let's calculate [T]p-

hisirifabiliSo,

Thus,

f(x)=de+ ([T]p-xIs)



= dct()..)-x(0:il)
I(e)detOOOolount

= 3-xP*11-on/ +0
---ii)PoT

= 13-x1 (13-x)(4x1- COKOD + O + O

****
=-



*arealgebrais
multilizei

x = 4

(ii) Find a basis for each eigenspace.

Let's start with Eg(TI
We have

safez (T) iff T(9) = 3 (3)
iff(33) = (3)
its (0)=(:)



soi iff for
so
(i)

so, 2g (T = span (3(:3).
let ,=[liB=Thesecre

a basis

What about Ep(T)?

GxG = 3(3) ERR T(9)=4(8)}



= SEIGRP (39) = (i)3
= 5(3)(RITE@)=(83
=3(3)R'l

-

aI3E8}
= S(:)R)

a - b = 03tosystem
g leading variables: a,

b

o free variables: C

andth



So, c = A, A-R.Wb = 0a = b = 0.

Thus

quli)=5(E) (AERY
= Ea(i) /ACRE
=space ([(i(3)

basis for EuIT) is $2 =((%)



mary
basis for

#hey,Fill ultimi
e

1

#

T is not diagonalizable

because geometric mult of x
=3)

*Calgebraic Mult of x = 3)



ToUth lin. transformation

W

⑧=
~

one: T is - iff NCT)= sol

iff dim (NCT1)
= 0

-

nullity ofT

&

toT is unto if f RCT) = W

if f #RIT1=dim/w)
↓ anK IT)

⑭

auility the

dim SVI=dim (NCT1) + dim (RITI)




