FUNCTIONAL ANALYSIS
PROBLEM SET 1

(1) Let X be the set of all bounded sequences of complex num-
bers
X={(&):&;€C, j=1,2,---}.
For x = (&;),y = (n;) € X, define
d(x,y)=sup|&;—n;l.
jeN
Show d is a metric on X.
(2) Let X be the set of continuous real-valued functions define
on the closed interval [a, b]. Let x,y : [a,b] — R be con-
tinuous and define

d(x,y) = max lx(t)— y(t)l.

Show that d is a metric on X.
(3) The diameter 6(A) of a nonempty set A in a metric space
(X, d) is defined to be
5(4) = sup d(x, y).
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A is said to be bounded if §(A) < oo. Show that A C B
implies 6 (A) < 6(B).
(4) Show that 6(A) = 0 if and only if A consists of a single point.



