Answer a5 many questions as you wish, Full marks may be obiatned by complete
snswers to NINE gquestions, provided thai no maore than STX guestions have been
selected from any one parl All quesiions carry sgual marks.

PART I METRIC AND TOPOLOGICAL SPACES

Question 1
{i} Let f:R? — R be the function given by
flzy, ) =142 428 | (=, m)eRL
{a) Sketch the subs=t
FH=1,20)
of B2,
(b) Write down FE =120
{if) Lekg: A — B be a funection, where 4 and B are non-empty sets.
{a) Prove that if K C B thea
glg~ (X)) C K.
(b) Frove that if g ks onto and K C 5 then
glg (E}} = K.

Question 3
Let ;R x B — R be defined by

= ife=y
2 Yzl + 2yl + 2~y 2w

(i) Show that d is a metric on R.

{ii) Determine the following open balls with respect to the metric d:
(a) Baf0}:  (B) Bult).

(iii) Show that the function f:R — R defined by
filef=1+= ,TER,

i oot [d, dj—continuous at 0

Cuestion 3

Let A = {0,1,2,...} be the set of non-negative integers and fet V be the set of
subsets of A defined as follows: ¥V € Vif0 ¢ Voor B © V where E is the set of even

positive int=gers.
{i) Show that V is a topology on A

{i1) Determine the topology induced by V on the set {0, 1,2}
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