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2. (Mazur Lemma) Let C' C E be a convex set. Prove that C is closed for convergence in norm
if and only if C is closed for weak convergence. Hint: One implication is trivial, for another
use geometric version Hahn-Banach.

Definitions:

C'is closed for convergence in norm if for any {z,},>1 C C such that x,, — x it follows that
x € C. This is exactly the same as statement that C' is closed in F.

C is closed for weak convergence if for any {z,},>1 C C such that x,, — z it follows that
zeC.
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