Afgwer &5 many quesiions a5 you wisk. Full marks tnay be oltatned by complete
gaswers to MIME questions, provided that no more than 5TX guestions hove been
selecied from any one paré, All guestions corry equal marks,

PART I METRIC AND TOPOLOGICAL SPACES

CQuestion 1
(i} Let 4 ={abecd}, B={1,2,3} andlet f: 4 — B be given by
fa)=fp) =1 fl)=2, fd)=3.
Write down:
() F=H{F{{bcl):
(B} S (F{{e d})).
{ii) Let f:& — H be a function, where & and & are non-empty seta.
{a] Prove that if  C @, then
B fmL{f{E))-
(b} Prove that if f 13 injective and E C & then

B =E.
Cruestion 2
Let 8t B = B — R be defized by
e ==
d(z, y) = {|=:+:y:— m-ul, Hz#y

(i) Show that d is a metric on H.
(i) Determine the following open balls with respect to the metric d:
{al B.(0);
{b) Bu(1).
(iii) Show that the function f:R — R defized by
fizl=1+= =R,

iz not [d, 4 }-continnous ak 0.

Cuestion 3

Let 7 he the collection of subzets of the set M of positive integers defined ‘ag follows:
Vel ifeberl gV or OC ¥V where O 35 the set of odd pasitive integers.

[i] Show that Jis a tepology on N.

(ii} Determine the topology induced by 7 on the s=t {1,2 3}
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