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Cluestions 1 to 4 are on Metric and Topological Spaces.
Quiestions 5 to 8 are on Geometric Topology,

Metric and Topological Spaces

Cuestion 1 (Uoit 4] - 14 marks
Let 4 ={1,2,3,4} and B = {a,b,c.d}.
{i] Show that
Fa (@, (1,2}, {34}, A}
is & topology on 4 [2]
{ii) Explain why
&= {2, {a b}, {a.c}, B}
is not a topology on & 2]
(fit} Find the coarsest topology ¥ on 5 such that & C 27 {3]
(iv] Show that F: A — B given by
fily=f(2y=a, f3l=fl4)=¢
is (¥, ¥ }-continuous. [
(v) Show that g: & — A given by
gla)=1, glb} =2, glc} =23, gld)=4
ig ot [FF Roontinuous. [=
{vi} State whether or ot &: 4 — B given by
h(l) = M2} =0; h(3)=c, hK{d)=d

ig (7% )-continnous, and justify your answer. (2]

Question 2 (Unit 4) 11 marks

Let N and O denote the sets of positive integers and add positive integers respec-
tively., For each positive integer e, lot

V.=0ufke M & =n}

(i} Prove that the collection ¥ of subsets of N consisting of @ and the sets ¥V,
n=1,2...;15atopology on M. [5]

(i) Let H = {3,4,56].

{a} Show that {3.5]} and {3,5,6} are open sets of the topology induced by ¥
on H. i3
I

(b} Determine the topology induced by ¥ on H, [3]



