
 

Thin 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



b Let me and consider

on OCT A tee I 121 I

Show that on is either finite or empty

If on was infinite then on

would have a limit point in

tea I IE INE 11TH

contradicting the previous lemma

Self Adjoint Compact Operators

Det Fiji ist selfadjoint if IT

Observation TFF EIR for all felt

Def Let Te LCH HI The numerical
range of T denoted wet is defined

by
WCT TFF I FEH 117114 1

C K



Prof Let TEL H H Then

Oct CWF

FAssume ted 74 wet and let

dist x WCT O

For all Fett 11711 1

I Tff X 22

I Tu Xu u I zallull Yueh

Now if St T II then

I Su u I a lull forallutH

S is injective

Also Gsu 77 0 for all men iff 7 0

RIS is dense in H



Finally if ga n
c Ris is Cauchy then

I un CH sit Sun gu and

1C Stun um un um 2211am wall

Hun unll I Illgn gull

Sun converges Futh such tht

Su Ts En

RLS is closed

RLS H

Thus S is injective and surjective
which implies xeelt

D

Note OCT wet can occur

EI T e a TLE 8 1

Then WCT tea It e Ya OCT 03



Propt Let Te 21h H be a self adjoint

operator
Let m c it wet M sup WCT

Then M M E OLT

and 11711 max lml MI

PI Tf f EM

O E MI T F F F IMI TSF

If w fig MI T F g then

w Hx H E is a complex symmetric

bilinear function with w f f so

Therefore we here a Cauchy Schwarz
identity for w

I w fig e wtf f t w g g z Ff gfH



11 I T All FYI I w f gil E C wcf.fi

By supremum property of M 7 Fin

such that 117,11 1

Tfn fu M

Tfa Mfa Fn O

HIM I T Full 0

Finally suppose by contradiction that

MI T
1 ELLA HI

then fu MI T MI TI fu O

which contradicts Ilfall a for all n

Thus M E Olt

Ttl max lml M1 follows from

Pret 3


