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SECTION ONE - COMPULSORY 

 

QUESTION ONE  

 

(a) Define the following terms 

i) Topology 

ii) Accumulation points 

iii) Closure of a set  (6 marks) 

(b) Consider the topology 

τ =  x, ∅,  a ,  c, d ,  a, c, d ,  b, c, d, e   on x =  a, b, c, d, e  and the subset  

 𝐴 =  b, c, d  of x.   Find the interior points of A. (3 marks) 

(c) Show that the intersection τ1nτ2 of any two topologies 𝜏1 and 𝜏2 on x is also a topology on x

 (4 marks) 

(d) The class τ =  x, ∅,  a ,  c, d ,  a, c, d ,  b, c, d, e   define a topology on 

 X =  a, b, c, d, e  consider the subset A =  a, b, c  of x. Find the accumulation points of A. 

(e) Consider the following topology on x 

 x =   a, b, c, d, e  

τ =  x, ∅,  a ,  a, 3,  ,  a, b, c, d ,  a, c, d ,  a, b, e      

i) Find the interior points of the subset A =  a, b, c  of x. (3 marks) 

ii) Find the exterior points of A (2 marks) 

iii) Find the boundary points of A (2 marks)  

(f) Show that every point P in a discrete space x has a finite base  (3 marks)  

(g) Let x and y be topological spaces. Show that a function f: x → y is continuous if and only if it 

is continuous at every point p ∈ x    (4 marks)  

 

 

SECTION TWO – ANSWER ANY TWO 
QUESTION TWO 

 

(a) List all topologies on x={a,b,c} which consist exactly four members (7 marks) 

(b) Prove that the intersection N ∩ M of any two neighborhoods N and M of a point P is also a 

neighborhood of P  (4 marks) 

(c) Consider the following topology on x =  1,2,3,4,5  
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τ =   x, ∅  1 ,  1,2 ,  1,2,4 ,  1,2,3,4 ,  1,2,5    list the members of the relative Topology 

τA  on A =   1,3,5   (4 marks) 

(d) List all possible topologies on the set x={a,b} (3 marks) 

(e) Let x be an infinite set and let 𝜏 consist of ∅ and all subsets of x whose complements are 

countable if x is countable describe the topology determined by 𝜏 (2 marks) 

 

QUESTION THREE 

(a) Let x and y be topological spaces prove that a function f: x → y  is continuous if and only if it 

is continuous at every point p ∈ x           (6 marks) 

(b) Show that the property of being a Hoursdorff space is hereditary, that is every subspace of a 

Hoursdorff space is also Hoursdorff (7 marks) 

(c) Prove that a set G is open if and only if it is a neighborhood of each of its points (7 marks)                                                                                                                                                                                                                  

 

QUESTION FOUR 

(a) Prove that A  = Int(A) ∪ b A   (9 marks)  

(b) Let x be a topological space. Show that the following conditions are equivalent 

i) X is normal 

ii) If H is an open superset of a closed set F, then there exist an open set G such that 

 𝐹 ⊂ 𝐺 ⊂ 𝐺 ⊂ 𝐻   (11 marks)  

 

QUESTION FIVE 

(a) Define the following terms as used in topology 

i) Basis of a topology 

ii) Relative topology 

iii) Continuous function  (6 marks) 

(b) Consider the following topologies on x =  a, b, c, d  and y =  x, y, z, w   

τ =   x, ∅  a ,  a, b ,  a, b, c   and T =  y, ∅  y ,  x, y ,  y, z, w   and the function f: x → y  

defined by f(a)=y, f(b)=z, f(c)=w and f(d)=z. Determine whether f is continuous or not   

  (4 marks)  
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Determine whether f is continuous or not (4 marks) 

(c) Let x be an indiscrete space 

i) Determine the closed subsets of x (2 marks) 

ii) Determine this closure of any subset A of x (3 marks) 

iii) Determine the dense subsets of x (2 marks)  

(d) Let the real function 𝑓: ℝ →  ℝ be defined by f(x) = x
2
. Show that f is not open (3 marks) 
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