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1. This examination paper contains five questions. Answer question one, and any other 

two questions. 

2. Start each question on a fresh page. 

3. Indicate question number clearly at the top of each page 

SECTION A 

QUESTION ONE 

a) Define the following with respect to a metric space: 

(i) Neighbourhood               (3 marks) 

(ii) Interior point                     (3 marks) 

b) Show that the intersection of a finite family of open sets is itself open in a metric space.   

        (6 marks) 

c) Define a topology and suppose that                 and 

                                     , Is   a topology on X?             (5 marks) 



d) Let       be a topological space and   . If            ,        ,        , 

                                                        . 

Find  

(i). Int(A)                  (1 mark) 

(ii). Ext(A)                 (2 marks) 

(iii). Bdy(A)                (2 marks) 

(iv). Bdy(B)                (5 marks) 

e) Show that the indiscrete topological space is indeed a topological space.         (3 marks) 

 

SECTION B 

QUESTION TWO 

a) Let       be a topological spaces. Show that       is a topology on X.          (6 marks) 

b) Show that the taxicab metric d for    indeed a metric space.          (6 marks) 

c) Let                    {                               }                  Find all 

the limit points of A.                 (6 marks) 

d) Define the closure of a set.               (2 marks) 

QUESTION THREE 

a) Consider       be a topological spaces and      Define            . Show that 

   is a topology on A.                           (6 marks) 

b) Prove that a topological space       is a   -space if and only if every singleton subset of 

X is closed.                   (6 marks) 

c)                 {                   }                

(i) Is       a topology on X.              (5 marks) 

(ii) Which one of the topologies is coarser (finer)? Explain you answer?       (3 marks) 

QUESTION FOUR 

a) Given                    {                               }                    

Find  (i).                 (2 marks) 

          (ii). Boundary of B              (4 marks) 

(iii)  Limit points of A.               (4 marks) 

b) Let       be a topological space and    . Prove that A is closed if and only if it 

contains all its limit points.             (10 marks) 

QUESTION FIVE 



a) et                  {                      }  Show that   is not a basis for any 

topology on X?        (6 marks) 

b) Let                                                                      

                                 . Let f and g be two functions defined by the diagrams. 

Prove the continuity of f and g. (8 marks) 

 

 

 

       

 

 

c) State the following separation axioms       

     

i)   -space               (2 marks) 

ii) Haursdorff space              (2 marks) 

iii) Regular space               (2 marks) 
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