
 

É Tekla and X Ed 203 then

N C T XI is finite dimensional

If NIT XI 03 then

T XI is surjective

T XI invertible T II invertible

The resolventset denoted by pct
is defined by

pay yea I t I is invertible

The spectrum denoted by oct is defined by
OCT Clip T

The eigenvalues of T denoted Evet is defined

by EULT x ee NLT XI 03



Notes EV T Colt

If T is compact then

EULT o Oct 03

EV T Go T can hold

For example consider right shift

w i OCT is

compact and

Oct C tee I HIE 11TH

PISuppose hell III 11711

Goat show that T XI is invertible

In particular we show that T II is bijecti
Let Fett Consider the equation

I Tu Xu f



Claim the H that satisfies x

pfoflain Tu Xu f e u I Tu f

Let Flu Tu f

Then Il Flu Feu Il ell u v11

Contraction
mapping principle Flu at Flu n

T XI is bijective

Next we prove tht oct p t is open

Let to t flt and let ted

satisfy
IA dol L 11 T xoI 111 1

Again we want to show that T XI is bijective

Let Fett

Tu Xu F
Tu tou f x tolu

u T hot ft x Xiu



Now if Sue T xoIt f x Tolu

then

Ilsa sull 11 T t.IT a a Ca will

I 114 7011 111 I to Hu v11
C la v11

T XI is invertible OCT is

closed

compact

Lena Let Tek H and let a n

be a sequence of distinct complex numbers

such that

Xu x

and Xin Colt 0

Then 1 0

I e all points of oct a are isolated paints



PI Since T is compact It Evet

For each n choose e to such that

T Xen O

Let En span en

Claim En E Ent

inoffclaim by induction assume

ez en are linearly independent

Suppose eny II die
Tent I a Tej É a tjej

and Tent Int ent It L int ej

O É ailant tile Lift tail
v

a so t

e ent is lin ind En E Ent



Now construct a sequence u t E s t

Hun11 1
and diet Lun En i 242

Then if mon 22 then EncEm c Em

Tun y e En and Tn_tmI uat Em n

which implies

I TE TE 11 11 TEN That un um l

LITE Tuff wall
2 dist um Em i

If X O then I is a bounded

sequence

TYE n
is precompact because Tis

compact

TIE n has a Cauchy subsequence



which would contradict TI Think y

to
D

Think Let TEK H dim H o then

Of Oct

One of the following holds

i oct o

ii oct o is a finite set

iii oct 903 is a sequence converging

0

PII a If O dolt then T is invertible

TT I I is compact

By co D is pre compact
H is finite dimensional y


