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Exercise 1. Prove the following statement: Let 2" be a Banach space with
Schauder basis % = {e,,} ,,cn and denote by

&/‘n — Span{ek}kel\l, k#n-

If for every n € N we have that e, ¢ ), then there exists a unique se-
quence {f"”} _ cZ* suchthat /™ (e;) =8, ;. Moreover, denoting by

d, = yien&fn len—y|
we have that d,, > 0 for every n€ Nand || f™|| = di”.
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Exercise 2. Let 2 and % be normed spaces. A linear operator T is called
compact if for any bounded sequence {x,},cn € X there exists a subse-
quence {xn, } ;. € L such that the sequence {Txy,, }, . € ¥ converges.
Show that if T is compact then for any bounded set M < X we have
that T (M) is compact in % and conclude that if T is compact then it is
bounded.

Hint: You may use the following known fact from the theory of metric
spaces: A set A in a metric space satisfies that A is compacﬂ if and only

if any sequence of elements in A has a subsequence that converges in the
space.
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Exercise 3. Show that there exists a functional in o, (N)* that is not of the
form fj, for some be ¢, (N).
Hint: Using the fact that

N

F5X anen = 2 @nfes

n=1

conclude that if every € (N)* is of the form fy, for some b € ¢, (N) then
o (N)* is separable.
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Exercise 4. Let #Z be a Hilbert space. Show that the following conditions
are equivalent:

(1) x, — x.
n—o00

.o w
(i) x, — xand [[x,l — Ilx].
n—o0 n—0o0

lSogu—b{cM,:
NZ'W stocs  hot (N ™G T o

ool Eomach Spaca.

X C\-e OK X("“96>

D A
oL Huo - Ao~

[)xd\d ‘—’9 e

% e GD'\'\;MW@? she  herwn

N@c’v considlar %
0&\ )‘{i(xm\—,j’ifo l = \‘,?()q,\—x\\

= Qfﬂ I }a— X((

=

%3 ?mt m% ZQWIVI,A \%K,,,

)




3-Q %(K,\ — ) .

N T A

Notf,'- £ il GCaonl. O W Qou&
Xv\m\m fMW\L.(/tort(L% soich  4hat~

%&\ >

(DE=X PQ&(LS on tha }UZLQ,N\

Struet o (¢.

2_
0 XA"WC([ =) nKv\(\’L’ 8@ < K /\'C> ~+ /I\Q (ID_

We ®od  at &)6(\ av\% &&(‘f
-‘Q(ﬂ = <><f3>
e RS A

I = xUL-—VL%\C
<X ,><> = £
/Ag @ KCK/\\ T\:E [ = <><,><>=ﬂ\c(L
>
s, % 0" 5=2 NS
-

2 2 >
b= 2 Il 2L 1 =0



