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It follows that en is a sequence in B which has no

convergentsubsequence Thus B is not compart

The above is a spinal case of a general phenomenon If
X is a normed linear space n l s for short then the unit
ball in X is compact if and only if His finite dimensional

To prove this we need Riesz's Lemma see below

It is a way of finding an approximate complement to a

closed subspace of a n e s
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An important consequence is the following



Theorem Let be a n e and let D n EX Hallel Then

B is compact if and only if X is finite dimensional
Iof
Since all norms on a finite dimensional water spare are

equivalent if X is finite dim l B is compart
Now suppose X is infinite dime Pick x C X

HnHel and let U f dn l deaf Since U is finite
dime and all noms are equivalent on Uy U is a

Barrah spare with the worm inherited from X and hence
U is closed in X By Riess's henna bypicking 8 12 we

can find uz Hnzu I s t Hnz kill Iz Suppose


