
 

Therefore I subsequence Unu s t

Unulut is Cauchy

up
Ye Bloin Unulty the Ty so

sup I Lf
Yt Boo n

nu TY fue Ty 1 SO

sup I 1
Ye Boo

Funny T fne y l o

11T Fa T fellas O

Tfa is Cauchy B

TI Fredholm Alternative

Let TEKCHS Then

a NCI T is finite dimensional

b RCI T is closed and more precisely

RCI 7 NCI T St
C NCI T 03 ES RLI 77 71

d din NCI t dim NCI Tt



PI
a Let I NII T

Be co DC TCBHCO.is
Belo is pre compact

F is finite dimensional Peeta

Flat San CRI d f f
fue un Tun

we want to show tret FERII T

Whole we can assume und NCI T

and since NII T is a closed linear
subspace we can write

H NII T NCI TH

Moreover we can decompose un into

Un un un where

Un E NC I T

un E NCI TS



This implies
Fa a un Tun un Tun

Therefore W Low we take une NII T

Claim un is a bounded sequence

Proof of claim If not

tellu all If for some subsequence

Since T is compact there is a further

subsequence um such that

THE converges and

Fun hunny s'd
Therefore

Yen TI
o

is
Hunny

t NCI T ANTI T

hunny o which is a contradiction



Therefore we can conclude that

un is bounded

Since T is compact Tun hes

a convergent subsequence Tuna
ee

Recall tut urn Tuna Fna
Thus

una is the some of two convergent

sequences which implies Fu s t

Una a

Continuity at T implies
u Tu F FER II T

I IIT 03 RLI 7 71

Assume NCI T 03 Suppose by
contradiction RCI T Ho H

Ho is a Hilbert space
and T Ho c Ho



Then Th t KCHo and

R I T
n LI 7 Ho E Ho

Note If I T Ho Ho then I T Ho I T H

Let Hg I T Ho

and H n
I T An I T H

Now
Hat E Hn EH for all ne IN

Let un CH be a sequence s t

une Hn Hun11 1 and distfun Hut Yz

Let n m Then

Tun Tun Cun Tun um Tums tan um

Observe Cun Tun um Tum tu E H
me

Il fun Tutt um Tum tun umladistlum Hati 42



I Tun Tumll 242

TL Baco D is not precompact
which is a contradiction

H NCI T a

Recall that Tekin T KCH

Also RLI T NCI T Y By assumption

NCI T 03 By reverse direction

NCI T Go implies RCI T H

Then NCI T t RCI TX concludes

the argument

d tret dim NCI Ts di NCI Tt

Let d dim NCI T and d dim NCI TH



Let P H NCI T represent
the orthogonal projection onto NII T

and let L NCI T NII TH

be an injective linear function

Then
T Lop is a compact operator

Moreover

NCI Tt Lop 03

which implies by part tut

R I T OP H

III Tt LOP RCI T NII TH

R I T RILOP RCI T NCI TH

R CLOP NCI T

Lop is surjective
d ed

Similarly did't
D


