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University Examinations 2017/2018  

THIRD YEAR, SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
EDUCATION SCIENCE 

SMA 3402 : TOPOLOGY I 

 DATE: SEPTEMBER 2018                       TIME: 2 HOURS 

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

a) Define a topology on a non-empty set X     (2 Marks) 

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

a topology on X; 

(i)      (4 Marks) 

 

(ii)         (3 Marks) 

c) Let  be a set and 

  be a topology on x. 

(i) Determine the closed subsets of x.     (4 Marks) 

(ii) Determine the closure of the set      (4 Marks) 

d) Given that X and Y are two topological spaces and that Y is a constant function. 

Show that F is continuous.       (4 Marks) 

e) Show that the intersection  of any  two topologies  and  on set X is also a 

topology on x.         (5 Marks) 
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f) Let A be a subset of a topological space (X, T). Prove that A is closed if .(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) If  and  a topological space on X. Show that (x, T) is a  space. 

(4 Marks) 

d) Show that any  space is also  space.     (4 Marks) 

 

QUESTION THREE (20 MARKS) 

a) Let T be a topology on a set X consisting of four sets i.e  where A and B 

are non-empty distinct proper subsets of X. What conditions must A and B satisfy? 

(4 Marks) 

b) List all the topologies on X={a, b, c} which consist of exactly four members(8 Marks) 

c) Define an accumulation point of a set  A.     (2 Marks) 

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

accumulation point of B i.e  �’ ⊂ ��      (6 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Given the topology � = ��, �, {�}, {�, �}, {�, �, �}, {�, �, �, �}, {�, �, 	}� on  

x = {�, �, �, �, 	}; List the neighbourhood system of point e.  (5 Marks) 

b) Given the topologies on � = { �, �, �, �, 	} and � = {�, �, �,    } respectively; 

� =  ��, �, {�}, {�,   �}, {�, �, �, }� and �∗ =  �y, ∅, {x}, {y}, {x, y}, {y, z, w}�  given also 

that the function ': X → Y and +: X → Y defined by the diagram. 
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Determine whether the functions f and g are continuous.   (7 Marks) 

c) Consider the topology� = ��, �, {�}, {�, �}, {�, �, �}, {�, �, �, �}, {�, �, 	}� on the set 

� =  {�, �, �, �, 	}. List the members of the relative topology �, on A= {�, �, 	} 

(8 Marks) 

 

QUESTION FIVE (20 MARKS) 

a) Given that the topology � = ��, ∅, {1}, {1, 2}, {1, 3, 4}, {1, 2, 3, 4}, {1, 2, 5}� on 

 � = {1, 2, 3, 4, 5} 
 

(i)        Determine the closure of the sets {1}, {2}, and {3, 5}  (10 Marks) 
 

(ii)  Which set in (i) above are dense?     (2 Marks) 
 

b) Given that ���, ∅, {3}, {3, 5}, {3, 5, 7}, {3, 5, 6, 7}, {3, 5, 8}� is a topology on  
� =  {3, 5, 6, 7, 8} and that � = {3, 5, 6} is a subset of x. Find; 

 

(i)  The interior points of A       (4 Marks) 
 

(ii)  The boundary of A       (4 Marks) 
   

 

  

 


