
USER Kolkata Mid-Semester Examination (Re-test)

MA 4102 : Functional Analysis

Date : November 2, 2018 Time : 17h00 - 18h00

Problem 1.
Let X be a normed IK-linearspace and let E ~ X be a closed, proper subspace.
Calculate

sup d(x, E)
xEX\{O} llxll

[5 points]

Problem 2.
Let 1 ~ p ~ oo.We consider IR2endowedwith the 11·llv-norm.Let M := {(x, 0) :
x E IR}and let J :M -+ JRbe defined as

J (x, 0) := x, for all x E R

Find all Hahn-Banach extensions off. [5 points]

Problem 3.
Let X be a normed IK-linearspace and let f EX*\ {O}.Prove that f is an open
map. [5 points]

Problem 4.
Let X be a JR-linearspace, let M be a subspace, let r.p: X -+ [O,oo) be convex
and let f :M -+ JRbe JR-linearsatisfying

f(x) ~ r.p(x), for all x E M.

Then, there exists a IR-linearfunctional J: X-+ JRsuch that
(i) ](x) = J(x), for all x E M, and
(ii) ](x) ~ r.p(x), for all x EX.

[6 points]

Hint : Consider the map p : X -t [O,oo) defined as

p(x) := inf cp(tx), for all x EX.
t>O t


