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Abstract 
 

In this report we have of set which contain three and four elements X={a,b,c) And 

x={a,b,c,d} 

Which the 3 element  has  9 comparable topology  elements and four element has 33 

comparable topology and we try to obtain  the                                  
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Introduction 
 

General Topology or Point Set Topology. General topology normally considers local 

properties of spaces, and is closely related to analysis. It generalizes the concept of 

continuity to define topological spaces, in which limits of sequences can be 

considered. Sometimes distances can be defined in these spaces, in which case they 

are called metric spaces; sometimes no concept of distance makes sense. 

In 1963, Levine  introduced the concept of a semi-open set. The initiation of the study 

of generalized closed sets was done by Aull  in 1968 as he considered sets whose 

closure belongs to every open superset. The notion of generalized semi-closed sets 

was introduced by Arya and Nour . In 1987, Bhattacharyya and Lahiri defined and 

studied the concept of semi- generalized closed sets via the notion of a semi-closed 

set.  
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Chapter one 

  

Definition1.1:Topology( (KURONYA January 24, 2010) 

A topological space is ordered pair (   ),where X is a set, π a collection of subsets of 

X satisfying the following properties 

 1) X   π, 

2)U, V   π implies    V, 

 3){       } implies           . 

The collection π is called topology on X, the pair (X, π) a topological space, the 

elements of π are called open sets. 

Definition1.2: Semi-open (A.A.Nasef Volume 2,2009) 

A subset A of a (T.S) is said to be Semi-open set if          

Definition1.3:interior ( 8102-8102أ. م. د. یوسف یعكوب یوسف و  ) 

Int A is the largest open set contained A 

Definition1.4:closure ( 8102-8102أ. م. د. یوسف یعكوب یوسف و  ) 

ClA is the smallest closed set containing A 

Definition1.5:   -open (K.B. Alias 2(1) 2014) 

A subset A of semi-open set is said to be   -open set if              

                       . 

Definition1.6:    -closed (A.A.Nasef Volume 2,2009) 

A subset A of  X, is said to be    -closed set if               whenever 

U    ( )        -open 
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Three element topology 

let X={a,b,c}  

  ={ ,X} 

  ={    * + *   ++ 

   {    * + *   +} 

   {    * + *   +} 

   {    * + *   +} 

   {    * + *   +} 

   {    * + *   +} 

   {    * + *   +} 

   {    * + *   +} 

    {    * + *   +} 

    {    * +} 

    {    * +} 

    {    * +} 

   = { , X, {a}, {b}, {a, b}} 

   ={    * + * + *   ++ 

   ={    * + * + *   ++ 

   ={    * + * + * + *   + *   + *   ++ 

   ={    *   ++ 
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   ={    *   ++ 

   ={    *   ++ 

   ={    * + *   + *   ++ 

   ={    * + *   + *   ++ 

   ={    * + *   + *   ++ 

   ={    * + * + *   + *   ++ 

   ={    * + * + *   + *   ++ 

   ={    * + * + *   + *   ++ 

   ={    * + * + *   + *   ++ 

   ={    * + * + *   + *   ++ 

   ={    * + * + *   + *   ++ 
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The comparable sets 

  ={ ,X} 

   {    * +} 

  ={    *   ++ 

   {    * + *   +} 

  ={    * + *   ++ 

  ={    * + * + *   ++ 

  ={    * + *   + *   ++ 

  ={    * + * + *   + *   ++ 

  ={    * + * + * + *   + *   + *   ++      

  

let X={a,b,c} 

  ={ ,X} 

   *   + 

  ( )  *   + 

  ( )  *   + 

    ( )  *   + 

   ( )  *   + 

             ( ) 

 

   {    * +} 
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   *    *   ++ 

  ( )  *    * + *   + *   ++ 

  ( )  *    *   + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    *   ++ 

   *    * ++ 

  ( )  *    *   ++ 

  ( )  *    * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   {    * + *   +} 

   *    *   + * +} 

  ( )  *    * + *   ++ 

  ( )  *    * + *   ++ 

   ( )  {    * + *   +} 

   ( )  *    *   + * ++ 
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             ( ) 

 

  ={    * + *   ++ 

   *    * + *   ++ 

  ( )  *    * + *   + *   ++ 

  ( )  *    * + * + *   ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    * + * + *   ++ 

   *    *   + *   + * ++ 

  ( )  *    * + * + *   + *   + *   ++ 

  ( )  *    * + * + * +*   + *   ++ 

   ( )  *    * + * + *   + *   + *   ++ 

   ( )  *    *   + *   + * + * + * ++ 

            *    * + * + *   ++ 

 

  ={    * + *   + *   ++ 

   *    * + * + *   ++ 

  ( )  *    * + *   + *   ++ 
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  ( )  *    * + * + *   ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    * + * + *   + *   ++ 

   *    *   + *   + * +* ++ 

  ( )  *    * + * + *   + *   ++ 

  ( )  *    * + * +*   + *   ++ 

   ( )  *    * + *   ++ 

   ( )   ( ) 

            ( ) 

 

  ={    * + * + * + *   + *   + *   ++ 

   {    * + * + * + *   + *   + *   ++ 

  ( )  {    * + * + * + *   + *   + *   ++ 

  ( )  {    * + * + * + *   + *   + *   ++ 

   ( )  {    * + * + * + *   + *   + *   ++ 

   ( )     ( )             
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Chapter Two 
 

Four element topology 

let X={a,b,c,d} 

  ={ ,X} 

   {    * +} 

  ={    *   ++ 

  ={    *     ++ 

   *    * + *     + 

  ={    *   + *   ++ 

  ={    * + *   ++ 

  ={    * + *     ++ 

  ={    *   + *     ++ 

   ={    * + *   + *     ++ 

   ={    *   + *     + *     + 

   ={    * + * + *   ++ 

   ={    * + *   + *     ++ 

   ={    * + *   + *     ++ 

   ={    * + *   + *   + *     ++ 

   ={    * + *   + *     + *     ++ 

   ={    * + * + *   + *     ++ 
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   ={    * + * + *   + *     ++ 

   ={    * + *   + *     + *     ++ 

   ={    * + *   + *   + *     ++ 

   ={    * + *   + *   + *     + *     ++ 

   ={    * + * + *   + *   + *     ++ 

   ={    * + * + *   + *     + *     ++ 

   ={    * + * + *   + *   + *     + *     ++ 

   ={    * + * + *   + *   + *     + *     ++ 

   ={    * + * + *   + *   + *     + *     ++ 

   ={    * + *   + *   + *   + *     + *     + *     ++ 

   ={    * + * + * + *   + *   + *     ++ 

   ={    * + * + *   + *   + *   + *     + *     ++ 

   ={    * + * + * + *   + *   + *   + *     + *     ++ 

   ={    * + * + *   + *   + *   + *     + *     + *     ++ 

   ={    * + * + * + *   + *   + *   + *   + *     +  

*     + *     ++ 

   ={    * + * + * + * + *   + *   + *   + *   + *   + *   +  

*     + *     + *     + *     +
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let X={a,b,c,d} 

  ={ ,X} 

  ( )  *   + 

  ( )  *   + 

    ( )  *   + 

   ( )  *   + 

             ( ) 

 

   {    * +} 

  ( )  *    * + *   + *   +*   + *     + *     + *     + 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    *   ++ 

  ( )  *    *   + *     + *     + 

  ( )  *    *   + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 
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  ={    *     ++ 

  ( )  *    *     ++ 

  ( )  *    * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   *    * + *     + 

  ( )  {    * + *     +} 

  ( )  *    * + *     ++ 

   ( )  {    * + *     +} 

   ( )  *   + 

             ( ) 

 

  ={    *   + *   ++ 

  ( )  {    * + * + *   + *   + *   +} 

  ( )  *    *     + *     + *   + *   + *   ++ 

   ( )  {    *   + *    +} 

   ( )  *    *   + *   ++ 

             ( ) 
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  ={    * + *   ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    * + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

  ={    *   + *     ++ 

  ( )  {    *   + *     + *     +} 

  ( )  *     *   + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 
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   ={    * + *   + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   ={    *   + *     + *     + 

  ( )  {    *   + *     + *     +} 

  ( )  *     *   + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   ={    * + * + *   ++ 

  ( )  { ( ) *   + * + * +} 

  ( )  * ( ) *   + *     + *     ++ 

   ( )  { ( ) *   + * + * +} 

   ( )  * ( ) *   + *     + *     ++ 

           * ( ) *   + *     + *     ++ 
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   ={    * + *   + *     ++ 

  ( )  {    * + *   + *   + *     + *     +} 

  ( )  *    *     + *   + *   + * + * ++ 

   ( )  {    * + *   + *   + *     + *     +} 

   ( )  *    *     + *   + *   + * + * ++ 

           * ( ) *   + *   + *     ++ 

 

   ={    * + *   + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   ={    * + *   + *   + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 
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   ={    * + *   + *     + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 

 

   ={    * + * + *   + *     ++ 

  ( )  { ( ) *   + * + * +} 

  ( )  * ( ) *   + *     + *     ++ 

   ( )  { ( ) *   + * + * +} 

   ( )  * ( ) *   + *     + *     ++ 

           * ( ) *   + *     + *     ++ 

 

   ={    * + * + *   + *     ++ 

  ( )  {    * + * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *     +*   + *   + *   + * + * + * ++ 

   ( )  *    * + *     ++ 

   ( )  *    *     + * ++ 

             ( ) 
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   ={    * + *   + *     + *     ++ 

  ( )  *    * + *   + *     + *     + + 

  ( )  *    *     + *   + * + * ++ 

   ( )  *    * + *     ++ 

   ( )  *    *     + * ++ 

             ( ) 

 

   ={    * + *   + *   + *     ++ 

  ( )  {    * + *   + *   + *     +} 

  ( )  *    *     + *   + *   + * ++ 

   ( )  *    *   + *   ++ 

   ( )  *    *   + *   ++ 

             ( )/{a} 

 

   ={    * + *   + *   + *     + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 
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   ={    * + * + *   + *   + *     ++ 

  ( )  {    * + * + *   + *   + *   + *   * *     + *     + *     +} 

  ( )  *    *     + *     +*   + *   + *   + *   + * + * + * ++ 

   ( )  *    * + *   + *   + *     + *     ++ 

   ( )  *    *     + *   + *   + * + * ++ 

             ( )/{a,b},{a,c},{a,b,c} 

 

   ={    * + * + *   + *     + *     ++ 

  ( )  { ( ) *   + * + * +} 

  ( )  * ( ) *   + *     + *     ++ 

   ( )  { ( ) *   + * + * +} 

   ( )  * ( ) *   + *     + *     ++ 

           * ( ) *   + *     + *     ++ 

 

   ={    * + * + *   + *   + *     + *     ++ 

  ( )  *    * + *   + *   + *     + *     ++ 

  ( )  *    *     + *     +*   + *   + * + * ++ 

   ( )  *    * + *   + *   + *     + *     ++ 

   ( )  *    *     + *   + *   + * + * ++ 

           * ( ) *   + *   + *     ++ 
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   ={    * + * + *   + *   + *     + *     ++ 

  ( )  *    * + * + *   + *   + *   + *   + *     + *     + *     ++ 

  ( )  *    *     + *     + *   + *   + *   + *   + * + * + * ++ 

   ( )  *    *   + *   + *     + *     ++ 

   ( )  *    *     + *   + *   + * + * ++ 

           * ( ) *   + *   + *     ++ 

 

   ={    * + * + *   + *   + *     + *     ++ 

  ( )  {    * + * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *     +*   + *   + *   + * + * + * ++ 

   ( )  {    * + *     +} 

   ( )  *    *     + * ++ 

             ( ) 

 

   ={    * + *   + *   + *   + *     + *     + *     ++ 

  ( )  {    * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *   + *   + *   + * + * + * ++ 

   ( )  *   + 

   ( )  *   + 

             ( ) 
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   ={    * + * + * + *   + *   + *     ++ 

  ( )  * ( ) * ++ 

  ( )  * ( ) *     ++ 

   ( )  * ( ) * ++ 

   ( )  * ( ) *     ++ 

           * ( ) *     ++ 

 

   ={    * + * + *   + *   + *   + *     + *     ++ 

  ( )  {    * + * + *   + *   + *   + *     + *     +} 

  ( )  *    *     + *     + *   + *   + *   + * + * ++ 

   ( )  *    *   + *   ++ 

   ( )  *    *   + *   ++ 

             ( ) 

 

   ={    * + * + * + *   + *   + *   + *     + *     ++ 

  ( )   ( ) * + {c,d} 

  ( )  * ( ) *     +*   ++ 

   ( )  * ( ) * + *   + 

   ( )  * ( ) *   + *     ++ 

           * ( ) *   + *     ++ 
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   ={    * + * + *   + *   + *   + *     + *     + *     ++ 

  ( )  {    * + * + *   + *   + *   + *     + *     + *     +} 

  ( )  *    *     + *     +*   + *   + *   + * + * + * ++ 

   ( )  {    * + *     +} 

   ( )  *    *     + * ++ 

             ( ) 

 

   ={    * + * + * + *   + *   + *   + *   + *     +  

*     + *     ++ 

  ( )  *    * + * + * + *   + *   + *   + *   + *     + *     + *     + 

  ( )  *    *     + *     + *     + *   + *   + *   + *   + * + * ++ 

   ( )  {    * + * + *   + *   + *     + *     +} 

   ( )  *    *     + *     + *   + *   + * + * ++ 

            ( ) 

 

   ={    * + * + * + * + *   + *   + *   + *   + *   + *   +  

*     + *     + *     + *     ++ 

   =   ( )    ( )     ( ) 

     ( )     ( )     ( )            
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Chapter Three 

 
Definition3.1:   -Space   (8102-8102)أ. م. د. یوسف یعكوب یوسف و  

Let (X,π) be a topological space.  Then the space (X,π) is called   -Space iff for each 

pair of distinct points x,y   there is      ( ) containing x but not y or an open set 

containing y but not x. I.e., 

X is   -Space                    (       ) (       )  

Definition3.2:   -Space ( 8102-8102أ. م. د. یوسف یعكوب یوسف و  ) 

Let (X,π) be a topological space.  Then the space (X,π) is called   -Space iff for each 

pair of distinct points x,y   there is     ( )  containing x but not y And an open 

set containing y but not x. I.e., 

X is   -Space                      (       )  (       )  

Definition3.3:   -Space ( 8102-8102أ. م. د. یوسف یعكوب یوسف و  ) 

Let (X,π) be a topological space.  Then the space (X,π) is called   -Space or 

Hausdorff space iff for each pair of distinct points x,y   there exist     ( )  sets 

U And V s.t.                    I,e., 

X is   -Space                              (              ) 

X={a,b,c}        ( )   -    ( )   -    ( ) 
   1 1 1 

   1 1 1 

   1 1 1 

   1 1 1 

   1 1 1 

   1 0 0 

   1 1 1 

   1 1 1 

   1 1 1 

Note: in 4 elements all  33 topology will be   -    ( ),   -    ( ),   -    ( )  
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