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INSTRUCTIONS: - Answer question one and any other two questions 
 
    
QUESTION ONE (30 MARKS) 

a) Let X be a non-empty set.  Define a topology on X.     (3 marks) 

b) Let X ={ }edcba ,,,, .  Determine whether each of the following classes of subsets of X is a 

topology on X. 

(i) �� { } { } { }{ }dcbadbacbaX ,,,,,,,,,,,φ=      (3 marks) 

(ii) �� { } { } { }{ }{ }dcbadcabaaX ,,,,,,,,,,φ=      (3 marks) 

c) Let X ={ }edcba ,,,,  be a set and { } { } { }{ }{ }{ }ebadcbadcabaaXT ,,,,,,,,,,,,φ= be a topology 

on X. 

(i) List the closed subsets of X       (4 marks) 

(ii) Determine the closure of the set { }b       (4 marks) 

d) Given that X and Y are two topological spaces and that YXF →:  is a constant function, 

show that F is continuous         (4 marks) 

e) Show that the intersection �� ∩ �� on set X is also a topology on X   (5 marks) 
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f) Let X ={ }edcba ,,,,  and let { } ( ) { }{ }eddccbaA ,,,,,,= .  Find the topology on X generated by 

A.           (4 marks) 

QUESTION TWO (20 MARKS) 

a) Define a Hausdorff space X        (2 marks) 

b) Show that the property of being a Hausdorff space is hereditary   (10 marks) 

c) Show that any �� space is also a T space      (4 marks) 

d) Prove that a topological space X is a ��-space iff every singleton subset of X is closed 

           (4 marks) 

QUESTION THREE (20 MARKS)  

a) Define an accumulation point of a set A      (2 marks) 

b) Prove that if A is a subset of B, then every accumulation point of A is also an accumulation 

point of B, ie if BA ⊂ , then // BA ⊂ .      (6 marks) 

c) Let � be a topology on a set X consisting of four sets i.e �={ }BAX ,,,φ  where A and B are 

non-empty distinct proper subset of X.  What condition must A and B satisfy? (4 marks) 

d) List all topologies on X ={ },,, cba  which consist of exactly four members  (8 marks) 

QUESTION FOUR (20 MARKS)  

Given the topology 

� { } { } { }{ }{ }{ }ebadcbadcabaaX ,,,,,,,,,,,,,φ=  on X ={ }edcba ,,,, ; 

a) List the neighbourhood system of point Xe ∈ .     (8 marks) 

b) Using the subset A ={ }cba ,,  of X; 

Find  

(i) The interior of A        (5 marks) 

(ii) The exterior of A        (4 marks) 

(iii) The boundary of A        (3 marks) 
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QUESTION FIVE (20 MARKS) 

a) Define the terms 

(i) First countable space       (2 marks) 

(ii) Second countable space      (2 marks) 

(iii) Separable space       (2 marks) 

b) Prove that any subspace (y, ��) of a first countable space (x1, � ) is also first countable 

          (6 marks) 

c) Show that every subspace of a second countable space is second countable (4 marks) 

d) Show that the plane ℝ� with the usual topology satisfies the second axiom of countability 

          (4 marks) 

      


