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Abstract
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1. Introduction  
The pair (   ) symbolizes a topological space, and    symbolizes the 

collection of all closed sets in (   ) . If   is a subset of  , then 
1. the interior of    is the set    ( )  ⋃*                +.  
2. the closure of   is the set   ( )  ⋂*                  + , -.  

 
A topological space (   ) is disconnected space if        

where          are open or closed non-empty disjoint subsets of   ,   is said to 
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be connected if and only if disconnected , -. A function    (     )  
 (      ) is a continuous function if     ( )          , -     , -. The 
continuous function preserves connectedness , -. By a component of a 
topological space (   ), we mean a connected subset of    which is not properly 
contained in any larger connected set in    , -. A subset   of a topological 
space (   ) is connected if and only if the subspace (     ) is connected , -. 

A generalized topological space (   ) is a pair (   ), where   is a non-
empty set, and   is a collection of subsets of     satisfying the conditions:  
     and ⋃          where          . Members of    are    –      
and members of    are    –       , which are the complement of   –       
, -    , -.  
1.  The             of    is the set      ( )  ⋃*              

  +.  
2.  The            of   is the set     ( )  ⋂*                 + , -. 

Definition 1: [8] A     (   ) is said to be             if there are no 
non-empty disjoint    –      subsets     of   such that      .  

Definition 2: [9] A function    (     )   (      ) is called (  , 
  )             if       ( )            . 

Theorem 1: The (  ,   )            image of               space is 
              

Definition 3: Take a topological space  (   ) with generalized topology   . A 
subset   of   is said to be         set if there exists an   –open set    such 
that       ( ).The family of all          sets of   will be denoted by 
   ( ). The complement of         is           set, the class of all 
          sets in   will be denoted by    ( ). 

Definition 4: Take a topological space  (   ) with generalized topology   . 
1.        ( )  ⋃*                    + is the     interior of  . 
2.       ( )  ⋂*                      + is the     closure of   . 

                       
Definition 5: A topological space (   ) with generalized topology   is said to 
be                  space if it is the union of two non-empty disjoint     
     sets,   is said to be                if and only if it is not      
              

Theorem 2: A topological space (   ) with generalized topology   is     
             if and only if it is the union of two non-empty disjoint     
       sets. 
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Proof: The " only if" part  
Assume that   is     disconnected space, then there exist non-empty  

    open subsets      of   such that        and       . This means 
that   and    are complementary to each other, therefor   and   are     
closed sets. 

The "if" part 
Suppose that there exist non-empty             subsets     of    

        and         . This means that   and    are complementary to 
each other, therefor   and   are          sets. Hence   is     
disconnected. 

Theorem 3: A topological space (   ) with generalized topology   is     
             if and only if there exists a non-empty proper subset of    which 
is both          and            set. 

Proof: The " only if" part  
Assume that   is     disconnected space, then there exist non-empty  

    open subsets       of   such that        and       . It follows 
that   is a complement of  , therefor   is     closed set; also, we have that 
    and since    , so    is a proper subset of  . So   is the required set. 

The "if" part  
Suppose that there exists a non-empty proper subset   of   which is both  

         and             set, and let   be the complement of  . Now we 
have two non-empty disjoint subsets     of   such that      . Thus    is 
    disconnected. 

Corollary 1: A topological space (   ) with generalized topology   is     
connected if and only if the only non-empty subset of    which is both     
     and            set, is   itself. 

Proposition 1: Every               space is               

Definition 6: Take a topological space  (   ) with generalized topology   , 
and let   be a subset of   the     – relative generalized topology for   is the 
collection      given by      *          ( ) +. The generalized 
topological space (      ) is called an      –          of (   ).  

Theorem 4: Take a topological space  (   ) with generalized topology    such 
that         where     are two non- empty disjoint         sets and let  
  be      connected subset of  . Then      or     . 

Proof: Suppose that      and      , but       , so        and  
      . On the other hand, we have (    )  (    )    
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(    )       , and  (    )  (    )    (    )      
 . Also      and      are         in   since     are         in 
 . Thus    is      disconnected space, which is a contradiction.   

Theorem 5: Take a topological space  (   ) with generalized topology   , and 
let    be                subset of  . If               ( ) , then   is also 
               

Proof: Suppose that   is     disconnected, then there exist non-empty      
open subsets     of           and       , but    , therefore  
     , it follows from Theorem 2.12 that       or      since    is  
    connected. Let     , so      ( )       ( ) , since      ( )     , 
so      , but    . Hence    , which is a contradiction.  

Corollary 2: Take a topological space  (   ) with generalized topology  , and 
let    be      a connected subset of  . Then      ( ) is also     
connected.  
1. Theorems of      connected space 

Definition 7: Take a topological space  (    ) with generalized topology     
and let  (    ) be a topological space with generalized topology   . A function 
      is said to be 
1.                                if       ( )  is            in  

   for each          subset   of  . 
2.                                    if      ( )  is          in  

   for each             subset   of  . 
3.                         if       ( )  is            in     for 

each            subset   of  . 

Proposition 2: Every               function is a           
            

Proposition 3: Every (  ,   )             function is a           
          . 

Proposition 4: Every                          function is an     
             

Proposition 5: Every                          function is an  (  , 
  )           . 

Corollary 2: Every                          function is a           
            



CONNECTED SPACES� 1405

Theorem 8: The                         image of                 
space is               . 

Proof: Take a topological space (    ) with generalized topology    and let  
(    ) be a topological space with generalized topology    and        be 
strongly     continuous and surjective function and assume that   is 
     connected space, we have to show that   is        connected space 
suppose that     is not       connected, then  there are non-empty disjoint  
     –open subsets       of            . It follows from Definition 3.2 
and the properties of functions that      (  )         (  ) are non-empty 
disjoint     –open subsets  of   such that     (     )      ( ), which 
implies that     (  )       (  )   . Now from Remark 1.6 we get 
    (  )         (  ) are         open subset of   . Thus    is not 
     connected space, this contradicts our hypothesis. Hence    must be  
     connected space. 

4. The conclusion 
From this work, we obtained many results, the most important of which are: 
 Every               space is               
 The                         image of                 space is 

              . 
 Every                          function is an                 
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