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QUESTION ONE (30 MARKS)
a) Define the following:

i) Continuous function (4 marks)

ii)  Relatively compact set (2 marks)
iii)  Open and closed sets (4 marks)
iv)  Cauchy sequence (4 marks)
v)  Accumulation points (4 marks)

b) Show that if f € C (X,Y) and X is compact then the image f(X) is compact
inY ( 5 marks)

¢) Suppose (X, d) is a metric space. Show that if { Ei,Ea,...,Eq } is any finite
collection of closed subsets of X with respect to (X, d ), then UL, Ei is also closed
in (X, d). (7 marks)

QUESTION TWO (20 MARKS)
a) Show that closed subsets of compact metric spaces are compact (10 marks)

b) Show that if (X; , d; ),1=1,...,nare metric spaces. Then X = X; X Xz X ... Xy
becomes a metric space with the metric d define by:

d(x,y): =YL, d; (x;,y;) for all x = (x;, ... xp) and y = (i, . Yp) in X
(10 marks)
QUESTION THREE (20 MARKS)

a) Show that a sequence ina metric space (X, d) has at most one limit (10mks)
b) Show that if U is a subset of a metric space (X, d), then x € U if and only if
there exists a sequence ( X,) in U such that x, > xasn = @ (10 marks).

QUESTION FOUR (20 MARKS)

a) Define the terms:

(i) Open and closed ball (4 mark)
(ii) Interior point (2marks)
(iii) Metric space (4 marks)

b)Show that for every non empty set A & X the map X = R , x> dist(x, A), is
continuous. ' (10 marks)



QUESTION FIVE (20 MARKS)
a) Let (X, d ) be a metric space.
(1) Show that arbitrary union of open sets are open. (6 marks)

(i1) Show that intersection of open sets are open. (6 marks)

b) Show thatif f: X — Y and g:Y — Z are continuous functions between metric
spaces. Then the composition g o f: X — Z is continuous (8 marks)




