


Real Analysis Spring 2020, Boston College

Question 4. Let (X; jj � jj ) be a normed (R-)linear space and let (X � ; jj �
jj op) denote its dual Banach space of (real-valued) bounded linear functions
(equipped with the operator norm). Prove that the linear map� : X ! X ��

given by
�(x)( f ) = f (x)

is an isometry.
(You may use without proof the fact that for eachx 2 X there exists

f 2 X � such that jj f jj op = 1 and jjxjj = f (x).)
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