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SCHOOL OF EDUCATION AND BUSINESS
BACHELOR OF EDUCATION
UNIT CODE/NAME: MAT 400: TOPOLOGY
 January-April 2025/2026                   End of Semester Exams- Time: 2 Hours
Instructions:  Answer Question ONE (Compulsory) and any other TWO questions.
       QUESTION ONE: 30 MARKS (COMPULSORY)
a)  Give definitions of each of the following terms.
i)   A Metric Space.                                                                       (2 Marks) 
ii)  A Topological Space.                                                               (3 Marks)                                                                                              
b) 


 Consider the set . Construct any three Topologies  of the set .
                                                                                                                      (6 Marks)   
c) 





For each positive integer  , let   be the set of all n-tuples where . Define a function  by  .  Show that  is a Metric Space.                                                                                                (4 Marks)                                                                                                      
d) 
Consider the topological space  where  and 
                           
i) Find all the closed subset of   X.                                               (3 Marks) 
ii) If , find  , the closure of  .                                    (2 Marks)                                    
iii) If , determine Int(),  Ex(),  Bdary(), respectively the Interior, Exterior and Boundary of the set                                            (3 Marks)
e) Give definition of continuous function as used in topology.                       (3 Marks)
f)  Using (e) above  prove that  if     is a continuous  then whenever  is open in  then  is open in .                                                                              (4 Marks) 
   
    QUESTION TWO (15 Marks)                                                                                          
a) “The concepts of Neighborhood of a point, Open and Closed sets are key in the Topology of the Real line”.
i) Define each concept.			                                     (6 Marks)
ii) [bookmark: _Hlk22233996]Let  and  be open intervals in   . Suppose that  and  are neighborhoods of a point . Prove that  is a neighborhood of   .	 (4 Marks) 
b) Given set . Show that 9 is the isolated point of   and that   and are  limit points of                                                                                                       (5 Marks) .                                                                                                               
   
    QUESTION THREE (15 Marks)
a) Then write down the Interior, Exterior and Boundary of  .           (3 Marks) 
b) Let  and  be a collection of subsets of   such that .
i) Show that  is a topology on .                                                             (4 Marks)
ii) Show that  is not Hausdorff.                                                                (2 Marks) 
c) A topology on set  is . Construct the relative topology  on subset   of                      (6 Marks)
  
    QUESTION FOUR (15 Marks)
a) Let   be a topological space and let    
i) Give the definitions of Interior of  and boundary of                       (4 Marks)
ii) Prove that the interior of  i.e. Int is the largest open set contained in 
(6 Marks)
b) Prove that if the functions  and    are continuous, then the composite function  is also continuous.                                                         (5 Marks) 
 




         QUESTION FIVE (15 Marks)
a) Define the term base for a topology and write down the base for the 
Discrete Topology on the set  .                                                        (6 Marks)
b)  Let  set  and let  be a topology on           
i) Determine the neighborhood system of point                                         (4 Marks)     
ii) Determine the interior of the set                                          (3 Marks)            
iii) Determine the exterior  of  the set                                                        (2 Marks)     
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