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QUESTION ONE (20 MARKS) 

a) Prove that a topological space X is a 1T space if and only if every singleton                              

subset of X is closed.        (4 marks) 

b) Show that every subspace of a Hausdorff space is Hausdorff.  (4 marks) 

c) State Urysohn’s lemma, hence prove that its converse is also true.  (5 marks) 

d) Prove that every metric space is first countable.    (3 marks) 

e) Show that the discrete space X is separable if X is countable.  (4 marks) 

QUESTION TWO (15 MARKS)  

a) Show that continuous image of a path-connected set is path connected. (6 marks) 

b) Define a separable space, hence show that the set X with cofinite topology                               

is separable any open subspace of a separable.                (5 marks) 

c) Define homotopy hence show that the following continuous functions                           

where R is a space of real numbers with standard topology are always                 

homotopic. 

:f X R  

:g X R        (4 marks) 

QUESTION THREE (15 MARKS)  

a) Show that every 1T  space is a 0T  space.      (4 marks)  

b) Show that a completely regular space is a regular space   (5 marks) 

c) Define compactness, hence show that; 

i. Indiscrete space is compact. 

ii. The set R with the usual topology is locally compact but not                              

compact.        (6 marks) 
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QUESTION FOUR (15 MARKS)  

a) Prove that any topological space homeomorphic to a connected space is                                     

connected.         (6 marks) 

b) Show that the subspace ( , )YY   of the second countable space ( , )X   is also                                 

second countable.        (3 marks) 

c) Define total disconnectedness hence show that the space X with discrete                               

topology is totally disconnected and locally connected   (6 marks) 

 

//END// 


