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1. Define the term metric spo,ce.

(a) Let X be any non-empty set and d is/ a \.
(ttl is aiso a meLric over X'

[10 marks]

Show that

[25 marks]

(b) Let (x,d) be a metric space and let A be a subset of X. Define the terms open

ball, interior point of 4, and interior (A) of A. [15 marks]

In a metric space, prove the following:

a metric defined over X.
I

i. the intersection of a flnite number of 'open sets is open;

ii. the union of a finite number of closed sets is closed.

of two non*empty disjoint closed sets.

(c) Continuous image of the connected set is connecled.

[30 markslt'a'a4 
'

120 marksl

2. Defi.ne the terms separated, and d,i,sconnected, as applied to subsets of a metric

space. 
[10 marks]

(a) Prove that two closed subsets of a metric space are separated if and only if they

are disjoint. [20 marks]

(b) A metric space (X, d) is disconnected if and only if it can be written a,s a union

[35 marks]

[35 marks]



3.Definethetermcompactasappliedtosubsetsofametricspace. [L5 marks]

(a) shovr that every compact subset of a metric space is closed and bounded'

Prove that every closed subset of a compact space. is compact'

Let / be a conuinuous function on a Irietric space (x, ri)' Prove ihai fi A t; X is

compact, then /(A) is comPact' [20 marks]

4. Define what is meant by a continuaus funetion between two metric spates'

[10 marks]

(a) Let (X,d") and (Y, d'o)be two metric spaces' and let f : X -' Y be a function'

prove that / is continuous at o € x if and only if for every sequpnce {4"} in X

converging to o implies that {/(o')} conrlerges to /(a)' [30 marks]

(b) Let (X,d,) and (y, d,)betwo metric spaces and let f : X '- Y be a function'

Show that the following statements are equivaient:

i. / is continuous;

ii. "f*l(G) is open in X whenever G is open in Y;

iii. /-1(F) is closed in X whenever F is closed in Y; [60 rnarks]

[45 marks]

[20 marks]
(b)

\u./


