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QUESTION ONE – 30 MARKS 

a) Define a 
1T -space, hence deduce whether the topological space (X, )  where

{ , ,{a,b},{b},{b,c}}X    is a topology defined on {a,b,c}X   is a 
1T -space.  (4 marks) 

b) Prove that every 
4T -space is a Tychonoff space.               (6 marks)  

c) Define first countability property, hence show that every metric space satisfies                         

first countability axiom.                   (5 marks) 

d) Show that any finite subset of a topological space (X, )  is compact.                     (5 marks) 

e) Show that connectedness is a topological property.                                                 (5 marks) 

f) Define a homotopy between continuous functions f and g defined on R .                                

Hence, show that if , :f g R R  are any two continuous real functions                                         

and : [0,1]F  R [ R  is a function defined by ( , ) (1 ) ( ) ( )F x t t f x t g x     ,                             

then F is a homotopy between f and g.                (5 marks) 

 

QUESTION TWO – 20 MARKS 

a) Prove that every subspace of a second countable space is second countable.          (3 marks) 

b) Prove that the class (X, )C R  of all real-valued continuous functions on a                               

completely regular 1T -space separates points.                (5 marks) 

c) Define a separable space, hence show that the discrete space (X, )  is separable                               

if and only if X is countable.                  (4 marks) 

d) Prove that a topological space (X, )   is a 1T -space if and only if every singleton                                

set of X is closed.                    (8 marks) 

 

QUESTION THREE – 20 MARKS 

a) Show that any compact subset of a 2T -space is closed.               (3 marks) 

b) Show that if the function f is homotopic to g ( f g ), then g is also homotopic                       

to f ( g f ).                    (5 marks) 

c) Prove that a continuous image of a path connected set is path connected.               (5 marks) 

d) Prove that regularity is a hereditary property.                                                           (7 marks) 

 

QUESTION FOUR – 20 MARKS 

a) Prove that the union of finite compact subsets of a topological space is also                             

compact.                                (5 marks) 

b) Differentiate between a 3T -space and 4T -space, hence show that every 4T -space                      

is a 3T -space.                     (8 marks) 

c) Show that first countability property is a topological property.                                (7 marks) 

//END 


