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Q1:- Define a metric d, on C(|a, b]) by

b
duﬁm=jWﬂm—gwwufﬂecqwm1

(i) Show that d; is indeed metric on C([a, b]).
(ii) Dose the function ||f||; = f:lf(x)ldx defines a norm on C([a, b]).

Q2:- Consider linear vector space
€' ([a,b]) = {f: [a,b] » R | fand f are continous on|a,b] }
a) Verify that
Iflleoz: =" max If@)] + max |f(x)]
defines anorm on C?! ([a, b]).

b) Let f(x) = sin(mx). Find ||f]|, in C *([0,1]).

Q3:- Let (X;,d,) and (X,, d,) be metric spaces. Show that X; X X, can be made into a
metric space by the following definition of a metric d:

d((x1,%2){ V1, Y2) ) = d1(x1,y1) + da(x2, ¥2).
Q4:- Inaset X is givena functiond”: X X X — R that satisfies
dx,y)=0= x=y Vx,y € X,
d'(x,y) <d'(z,x)+d'(z,y) Vx,y,z € X.
Show that (X, d") is a metric space.
Q5:- et (X, d) be a metric space. The diameter of a non-empty subset M of X is defined as
6(M) = sup d(x,y) (£ ).

X,yEM

Show that §(M) = 0 if and only if M contains only one point.
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