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The questions are of equal value. 
The figures in the right hand side margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

Notations and symbols have their usual meanings. 

 Answer any five questions. 8×5=40 

 1. (a) Define neighbourhood operator on a non-empty set X.    

   (b) If ( , ) be a topological space, then show that the mapping : → ( ) , defined by ( ) = , ∀ ∈  where  is the system of all neighbourhood of x, is a nbd operator on X.  

   (c) Is the union of two topologies on a non-empty set X a topology on X. 2+4+2=8  

 2. (a) Show that a collection  of open sets of a topological space ( , ) forms an open base of  iff ∀ ∈  and ∀ ∈ , ∃ ∈  such that ∈ ⊆ .    

   (b) Show that for any two subsets A, B of a topological space ( , ), ( ⋃ ) = ⋃  where  
is the derived set of A. 

   (c) Let ( , ) be a topological space and ⊆ . Show that a point ∈  is a limit point of ⊆  in ( , ) if  is a limit point of P in ( , ). 3+3+2=8     

 3. (a) Let ( , ) and ( , ) be two topological spaces. Then show that the mapping : ( , ) → ( , ) is open iff ( °) ⊆ ( ) °, ∀ ⊆  where ° is the set of all interior 
points of A.  

   (b) If : ( , ) → ( , ) is bijective, closed and continuous, then show that f is a 
homeomorphism. 

   (c) Give an example of a mapping which is closed but not open and continuous.  3+2+3=8  

 4. (a) Let ( , ) be a -space and ⊆ . If a point ∈  is a limit point of A, then show that 
every open set containing  contains an infinite number of points of A other than .  

   (b) Prove that ⇒ ⇒  and give examples to justify that  ⇏ ⇏ . 3+5=8 

 5. (a) Show that a topological space ( , ) is regular iff ∀ ∈  and ∀ ∈  such that ∈ , ∃ ∈  such that ∈  and ⊆ .    

   (b) Show that any -space is a Tychonoff space. 

   (c) Define Separable space.  4+3+1=8 
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 6. (a) Prove that continuous image of a compact set is compact.    

   (b) Show that a continuous bijection from a compact space onto a Hausdorff space is a 

homeomorphism. 

   (c) Give an example of a topological space which is locally compact but not compact.  3+3+2=8 

 7. (a) Prove that the union of a collection of connected sets no two members of which are separated, 

is connected.    

   (b) Show that a topological space ( , ) is not connected iff ∃ a continuous mapping of ( , ) 

onto a discrete two point space.  4+4=8 

 8. (a) If ( , ) and ( , ) be two topological spaces, define the product topology ×  on × . 

Prove that the projection mapping : ( × , × ) → ( , ): ( , ) = , ( , ) ∈ ×  

and : ( × , × ) → ( , ): ( , ) = , ( , ) ∈ ×  are continuous and open.  

   (b) Prove that product of two connected spaces is connected.  (2+3)+3=8   
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