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QUESTION ONE (30 MARKS)

a) Define the following terms:

(i)  Open and closed set (4 marks)
(ii)  An interior point (2 marks)
(iii) Cauchy sequence (2 marks)
(iv)  Compact set (4 marks)
b) State Uniform Continuity Theorem (2 marks)

¢) Show that for every x € X and r > 0 the open ball B(x, r) in a metric space
is open. (10 marks)

d) Suppose f: X— Y and g : Y= Z are continous between metric spaces, then

the composition g, f: X— Z 1is continous. (6 marks
QUESTION TWO (20 MARKS)
a) Define the following terms:
(1) Metric space (5 marks)
(11) Open and closed ball (5 marks)

b) Show that if ( X; , d;) where I =1, 2,...,n are metric spaces, then X = X; x
X, x ...x X, become a metric space with the metric d defined by:

d(x,y):=Xkid; (x;, y) forallx=(x,..., Xp) and ¥ = (Yis--s Yn)
(10 marks)



QUESTION THREE (20 MARKS)

a) Define the following terms:

(i)  Accumulation point (4 marks)
(ii) Relatively compact sets (2 marks)
(iii) Open cover (2 marks)
(iv) Total boundedness (2 marks)
b) Let (X, d) be a metric space. Show that closed subsets of compact metric
spaces are compact. (10 marks)

QUESTION FOUR (20 MARKS)

a) Define the following terms:

(1) Continous function ( 5 marks)
(ii) Uniform continuity (5 marks)
b) Show that for every non-empty set A € X the map X— R, x ~ dist(x, A)
is continous. (10 marks)

QUESTION FIVE (20 MARKS)

a) Show that a sequence in a metric space (X, d) has at most one limit.
(10 marks)

b) Show that if ( x,, ) is a sequence in a metric space (X, d) and x, € X, then
the following statements are equivalent: '
(1), 00 2= 0
(2)For every € > 0,3 ngy € N such that d ( x,, xp) <€ for all n = ng.
(10 marks)



