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-A.ngwer all dnnestiong Tirre:Tlvo hours

Q1. {a.) Deine the following:

i. Metric Space;

ii. Complete Metric Space.

(h) LetXbeaseto{allhounded sequence ofreal numbers l)ef te d I jf x X ---+ lR

by

drr rr =!r'-|v!
p1616 6 = {r1}i66 and y = {y,}rrn are trwo atbitrar}'e}ement$ o{X Show that

(X, d) is a metric spa.ce.

Prove that every open ba,1l is an open set.

Prove that lR ${th the usual metric is complete

Let (X. ri) be a metric spa.ce and let z1 ( -t. Defne the tetrn Closure of A

Prove that. the ciosure of ,4 is the smailest ciosed set containing,4

Let -4, B be any two $ubsets of a metric space (X. d) Prcve thal

\. (A" o B") = (A n B)".

\i. (A" u B") g (/ u B)'.

Give an exa.mpie ro show {A'U B') + I.A U BY

k)

(,r)

a2. (a)

(h)



(") Lel, {X, d) be a metric space and let ,4 C X Deffne the Lctm frorrtiet orrint o!
Prove that ,Fr(l) = A n -4c .

q3. (a) Deffne therfollowrng:

i. Conlected Set;

{")

(d)

rl ard onlv il lhe only subsct of I/ both ,open and closed in Y is Y iis Y ltselt

Show trhat [a,6] ie compacr in (R, l.l).

Let X = lR and d the.usual metric. prove that (0, 1) is a comDact sei in fiR.

Justify your answer.

Qa (a) Let (X. d1l and (f. tiz) be any rwo mctlic spacee and / : X ___+ y be a

Prove tbat / is continuous a,t o € .{ if and only if for every sequence {oo}f
in X corverging to a we have {l(a")}i, convergi,ng ro l(c).

(b) Let (x, d1) &nd (y,d!) be trrqo merric spares. prove rhal ! X --+ y
cnniinrrorrs il a.nd qnlv if /-rtGt I. , 'r npFn in I- whenever 1? is op"n in y

(c) Show that f : lR --+ R defined by J(o) = 6 V c € lR is coni,i.nuous on tR.v

(JR. d is ihe ustal metric soace.

fd) Ler (X.dyl bF a discrete metric space and let (y. dyl be any

Peove that every function f,rorn X to y i9 continuox., on X.

(e) Frcve that t: X ---+ y is cdDrinxous if and only if l(Z) C 7i7T V _4 C.f.
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