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OASIS OF KNOWLEDGE



 

QUESTION ONE (30 marks) 
a) Let 𝐴 = {1,2,3}, determine the power set of 𝐴.       (3mks) 

 

b) Define the following terms: 

i) A limit point. 

ii) A closed set. 

iii) A topological space.           (7mks) 

 

c) Given a set 𝑋 = {𝑥, 𝑦, 𝑧} and  𝜏 = {∅, 𝑋, {𝑥}, {𝑧}, {𝑥, 𝑧}}. Is 𝜏 a topology on 𝑋? (4mks) 

 

d) Let (𝑋, 𝜏) be a topological space. Then prove that a subset 𝑆 ⊆ 𝑋 is closed if and 

only if it contains all its limit points.       (6mks) 

 

e) Let 𝑋 = ℝ. Define a metric 𝑑 = ℝ × ℝ → ℝ by 𝑑(𝑥, 𝑦) = |𝑥 − 𝑦|. Show that 𝑑(𝑥, 𝑦)  

is a metric space.           (6mks) 

 

f) Let 𝑋 = {𝑥, 𝑦, 𝑧}, 𝜏1 = {𝑋, ∅, {𝑥}, {𝑧}, {𝑦, 𝑧}} and  𝜏2 = {𝑋, ∅, {𝑧}, {𝑦, 𝑧}}. Determine 

i) the coarseness of the topologies.                            (2mks) 

ii) 𝜏1 ∪  𝜏2.          (1mk) 

iii) 𝜏1 ∩ 𝜏2.          (1mk) 

          

 

QUESTION TWO (20 marks) 
a) If 𝑓: 𝑋 → 𝑌 and 𝑔: 𝑌 → 𝑍 are homeomorphisms, then show that the 

composition 𝑔 ∘ 𝑓: 𝑋 → 𝑍 is also a homeomorphism.        (5mks)    

 

b) Let the function 𝑓: ℝ → ℝ be given by 𝑓(𝑥) = 3𝑥 + 1. Show that 𝑓 is a 

homeomorphism.         (5mks)   

  

c) Given the set 𝑋 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒} and a collection of some of its subsets      

            𝜏 = {𝑋, ∅, {𝑑}, {𝑏, 𝑐}, {𝑏, 𝑐, 𝑒}, {𝑎, 𝑏, 𝑐, 𝑑}}. Let 𝐴 = {𝑎, 𝑐, 𝑑}.  

            Find  

i) The derived set of 𝐴.                             (5mks)    

ii) the interior points of  𝐴.        (3mks)    

iii) the exterior points of  𝐴.             (2mks)                                                                   

 

 



 

QUESTION THREE (20 marks) 
a) Define the following terms 

i) A 𝑇1 topological space.       (2mks) 

ii)   Hausdorff  space.        (2mks) 

 

b) Let (𝑋, 𝜏) be a metrizable topological space. Show that (𝑋, 𝜏) is Hausdorff.  

          (6mks)   

c) Show that a topological space (𝑋, 𝜏)  is 𝑇1 if and only if points in 𝑋 are closed 

sets.                    (10mks) 

 

QUESTION FOUR (20 marks) 
a) Define the following terms: 

i)    relative topology.         (2mks) 

iii) a continuous function.                  (2mks) 

 

b) Consider the following topologies on 𝑋 = {1,2,3,4,5} 

𝜏 ={𝑋, 𝜙, {1},{1,2},{1,3,4},{1,2,3,4},{1,2,5}}. List the members of the relative 

topology 𝜏𝐴 on 𝐴 = {1,2,4}.                    (8mks)             

 

c) Consider the sets 𝑋 = {𝑤, 𝑥, 𝑦, 𝑧}  and 𝑌 = {1,3,4,6}. Let     

𝜏𝑥 = {∅, 𝑋, {𝑤}, {𝑧}, {𝑦, 𝑧}, {𝑤, 𝑥, 𝑧}}, 𝜏𝑦 = {∅, 𝑌, {4}, {6}, {3,6}{1,4,6}}. Let 

𝑔: 𝑋 → 𝑌 be defined as 𝑔(𝑤) = 4, 𝑔(𝑥) = 1, 𝑔(𝑦) = 3 and 𝑔(𝑧) = 6, determine 

whether 𝑔 is a continuous function or not.         (8mks) 

QUESTION FIVE (20 marks) 

a) Let (𝑋, 𝜏) be a topological space. Then show the following: 

i)      ∅ and 𝑋 are closed. 

ii) Arbitrary intersections of closed sets are closed. 

iii) Finite unions of closed sets are closed.         (12mks) 

 

b) Consider the set 𝐴 = {1,2,3,4,5} and 𝔅 = {{2}, {3,5}, {1,4}, ∅}. Determine  

i) 𝔅  is a basis for the topology on 𝑋                                                          (5mks) 

ii) The topology 𝜏 on 𝑋 generated by 𝔅                                                      (3mks) 

 

 


