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M1 Exercises sheet -- Connections

Option OperatorTheory
Exercise 2:

1
· T is the multiplication operation by the ral-valued
and banded Junction C : 2,2wir hence it is self-adjointetox

and banded with : 11TH
210, 12)

= 11416 =4.

. Assume thatT is compact. Then
, by the Fredholm alternative,

either (I-T)" exists and is boundeda Thu admits a
non-zers solutionu.
But: Tuer =tat[2] , aum) = um)



· # freto,e , (
- 1) nm =0

.

Hence = Va E [0,231513 , val-0 and since Leb (513) =0,
u=0 in 150

,
2)

.

Kence Tueu does not admit any non-zero solution
in (%10

,
03)and (I-T) " exists and is bounded.

But: Hu
,
me ((([0,2) ,/- "N=u()v = (-T)u
# Futto

,
23
,
(l = um -num =H -x)um)

i
.e . attp31513

, une cal

and (F-
*

~(m)= (m)

But (4) defined this way is not bouded. Inded,
for wety an so

,
1
, vally = but Il tu p=+



3 Idence T does not verify the Fredholm alternative,

therefore itis not compact.
Exercisel:

1 Let m ,nEM , m In
.

M

By Pythago: Il a
is Couchy in

Not

the Banach Space LH) ,
hance it converges.

Its limit is a limit of finite rank operators, hence itis
compact.

























15 39 Intregating the inequality obtained at 9216) anto,1 :

Skmnlobe de = dn
- M=J
Il dall=

since the Innspositive
, (&J)is an increasing sequeet

which is upper bounded by ka
,
vida
,
hence Edn av.

b
,
One has;for every se E[0,11,

IS km
,y) gly) dy- (814m)(m()) =1 Tuf(u) - (81) un)

=Hufm) - Tr414m) (s)=m)en/










