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Let  , , s.t.    

  

    

  

    is continuous function 

---------------------------------------------------------------------------------------------- 

Example (5.3): Let  be usual metric space and  , show that  is 

continuous at 2 . 

Proof: 

Let  , , s.t. 

         

  

  

  

   

  

  

    is continuous function at  

---------------------------------------------------------------------------------------------- 

Example (5.4): Let  be usual metric space and  , show that  

is continuous at  . 

Proof: 

Let  , , s.t.    
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    is continuous function at  

---------------------------------------------------------------------------------------------- 

Remark (5.1): If  is continuous at each point . Then we say that  is 

continuous on . 

---------------------------------------------------------------------------------------------- 

Theorem (5.1): A function  is continuous iff the inverse image of each 

open set in  is open in . 

Proof:  

Suppose that  is continuous on   

Let  be any open set 

If   be any point  

   

Since  is open set  

   is an interior point of  

   s.t.   

Since  is continuous  

 , s.t.  

   

   is an interior point of  

   is an open set in  

Conversly, we have  is open,  

Let   s.t.    

  is an open set in  

   is an interior point of  
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Hence,  , s.t.  

   

For  ,  

   

   is continuous on  

---------------------------------------------------------------------------------------------- 

Theorem (5.2): A function  is continuous iff the inverse image of each 

closed set in  is closed in . 

Proof:  

Suppose that  is continuous on   

  The inverse image of each open set in  is open in  

Let  be any closed set  

  is open set in   

   is open  

   is closed in  

Conversely, Let the inverse image of each closed set in  is closed in . 

Let  be any open set 

    is closed set in  

    is closed in    

   is open in  

 The inverse image of each open set in  is open in  

    is continuous 

---------------------------------------------------------------------------------------------- 

Theorem (5.3): A function  is continuous iff  , . 

Proof:  

Suppose that  is continuous on   

   ,   and   closed  

   closed 
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  The inverse image of each closed set in  is closed in  

    

     

    

Conversely, suppose that ,  

Let  be any closed set  

Let  

We are given    

    but      

    

   

     

   is closed in  

Since the inverse image of each closed set in  is closed in  

    is continuous 

---------------------------------------------------------------------------------------------- 

Theorem (5.4): If   and   are continuous functions on  and  

respectively, Then  is continuous on . 

Solution:  

Let  be any open set  

Since  continuous on  

   is open in Y 

Since  continuous on  

   is open in  

   is open in  

   is open in  

   is continuous on  

---------------------------------------------------------------------------------------------- 


