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Questions 1 to 4 are on Metric and Topological Spaces.

Cuuestions 5 to 8 are on Geometric Topology.

Metric and Topological Spaces

Question 1 (Unit 2) - 12 marks

2 June 1994

(i} Let A bea non-empty set of real numbers which 15 bounded above by o, Prove
that sup A = o if and only if for each £ > 0, we can find a € A such that

e R

[4]

{ii) Let A, B be non-empty sets of real numbers which are bounded above, and
let & be the set of all numbers of the form a + b where a € A, be B.

{a) Show that C is bounded above. Fil
(b} Prove that if sup A = o and sup B=0 thensupC=a+ 3 [6]
Question 2 (Unit 2) - 13 marks
(i) Let f:R — R be given by
fizri=1+32% zeR
Show that given £ > 0,
lf{z)— F1)l <«
whenever |z — 1] < §, if we take § = !'-'Em{!,%}- 15]
{ii} For g: R — R defined by
glzx) =32 +z+5 =zrel,
given £ > 0, find a § > 0 such thas
lg(=)—a(l)l <=
whenever |z — 1| < &, ]
{iii) Deduce that the function h: R — R given by
z
W)= o, 2ER,
is continuous at 1. (2}

{You may usc any result from the unit, provided that a reference is given.)

Question 3 (Unit 3) — 5 marks

For cach of the following subsets of R*, state whether it is OPEN or NOT OPEN

in R*® with the Euclidean metric.
Hy={(z1,zz) € R? 12y + 22 £ 0}
Ho= Hyufizy sl e R 12y = 0)
Hy= HyU{(z1, ) € R : 22 < 0}
Hy=Hyn{{z1,2z) R’ :2; = 0}
He=Hyn ﬂ_:l'hi‘g':l = R? i i ﬂ}

(5]



