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EXTRA PROBLEM SHEET

Exercise 1. Let (X,dx) and (Y, dy) be metric spaces. Define
dy: (X xY)x(XxY)—R

((951,3/1), (2, yz)) — (/dx(l’hﬂh)p + dy (Y1, y2)P

A generalization of the Cauchy—Schwartz inequality, which you may assume without proof, is
Hélder’s inequality. This states that, if p € [1,00) and ¢ € [1,00) are such that 1/p+1/q¢ =1,

then:
‘Zaibi < (Z’ai|p>1/l’<z|bi’q>l/q
i=1 i=1 i=1

for all a,b € R™. Use this to show that d, is a metric on X x Y.




2 EXTRA PROBLEM SHEET
Exercise 2. Let X denote the set of all continuous functions from the interval [—1, 1] to R.
Define:
di: X xX —R doo: X x X — R
1
(f9)— [ 1076~ g(olat (.90 s 1F(0)~o(o)
-1 te[-1,

Both (X,d;) and (X, d) are metric spaces. (You do not need to prove this.) Consider the
function

evg: X — R
fr— f(0)

Is evy a continuous function on (X, d;)? Is evy a continuous function on (X, d)?



