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1. Introduction 

 

        The concept of s*-closed set was first introduced by Al-Meklafi, S. 

[1] ,  by using the concept of semi-open set . Recall that a subset  A of a 

topological space ),X(  is called semi-open ( briefly  s-open)  set if there 

exists an open subset U of X such that )U(clAU  .The complement of 

a semi-open set is defined to be semi-closed ( briefly s-closed ) [2] .Also,  

a subset  A of a topological space ),X(   is called s*-closed if  U)A(cl   

whenever UA   and U is semi-open in X  [1] .  The complement of an 

s*-closed set is defined to be s*-open .The family of all s*-open (resp.s*- 

closed ) subsets of ),X(  is denoted by ),X(O*S  ( resp. ),X(C*S  )  [1], 

this family from a topology on X which is finer than  [3] .The s*-closure 

of A , denoted by )A(cl*s   is the intersection of all s*-closed sets which 

contains A  [3] . A subset A of a topological space ),X(   is s*-closed iff 

)A(cl*sA  [3]. Also, a function ),Y(),X(:f  is called s*-irresolute 

if the inverse image of every s*-open subset of Y  is an s*-open set in X  

[4]. Some times s*-closed set is also called ĝ -closed set [5,6] (resp. s*g-

closed set [3,7] ). 

       Throughout this paper ),X(  and ),Y(  (or simply X and Y) represent 

non-empty topological spaces on which no separation axioms are 

assumed, unless otherwise mentioned . 

 

2. S*-Convergence Of Nets 

               

2.1.Definition: 
A subset A of a topological space X is called an s*-neighborhood of a 

point x in X if there exists an s*-open set U in X such that AUx   . 

The family of all s*-neighborhoods of a point Xx  is denoted by 

)(* xNs . 

 

2.2.Remark: 
Since every open set is an s*-open , then every neighborhood of x is an 

s*-neighborhood of x ,but the converse is not true in general . Consider 

the following example :- 
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Example: 

 Let X any infinite set with indiscrete topology and Xx , then }{x is an 

s*-neighborhood of x , since }{}{ xxx  ,where }{x  is an s*-open set 

in X ,while }x{ is not neighborhood of x . 

 

2.3.Theorem: 

A function YX:f   from a topological space X  to a topological 

space Y is s*-irresolute iff for each Xx and each s*-

neighborhood V of )x(f in Y, there is an s*-neighborhood U of x  in 

X  such that VUf )( . 

 

Proof:   

 Let YX:f   be an s*-irresolute function and V be an s*-

neighborhood of )x(f  in Y . To prove that , there is an s*-

neighborhood U  of x  in X such that V)U(f  . Since f is an s*-

irresolute then, )V(f 1 is an s*-neighborhood of x  in X . 

Let )V(fU 1   VVffUf   ))(()( 1
  V)U(f  . 

 

Conversely, 

To prove that YXf : is s*-irresolute . Let V be an s*-open set in 

Y .  To prove that )V(f 1 is an s*-open in X . Let )(1 Vfx    

Vxf )(   V is an s*-neighborhood of )(xf . By hypothesis there 

is an s*-neighborhood xU  of x  such that VUf x )( . 

 

 )(1 VfU x
 , )(1 Vfx     an s*-open set xW  of x  such 

that )(1 VfUW xx
 , )(1 Vfx       )(1

)(1

VfW

Vfx

x







 . 

Since 
)()(

1

11

}{)(

Vfx

x

Vfx

WxVf
 

     
)(

1

1

)(

Vfx

xWVf


  . 

 

  )(1 Vf   is an s*-open in Y , since its a union of s*-open sets . 

Thus YXf :  is an s*-irresolute function . 
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2.4.Definition: 

Let Dddx )(  be a net in a topological space X . Then Dddx )(  s*-

converges to Xx ( written xx
s

d 
*

) iff for each s*-

neighborhood U  of x ,there is some Dd 0  such that 0dd   

implies 

Uxd  . Thus xx
s

d 
*

 iff each s*-neighborhood of x  

contains a tail of Ddd )x(  . This is sometimes said Ddd )x(   s*-

converges to x iff it is eventually in every s*- neighborhood of x . 

The point x  is called an s*-limit point of Dddx )( .  

  

2.5.Definition: 

Let Ddd )x(   be a net in a topological space X .Then Dddx )( is 

said to have Xx  as an s*-cluster point (written xx
s

d

*

 ) iff for 

each s*-neighborhood U of x  and  for each Dd  ,there is some 

dd 0  such that Uxd 
0

. This is sometimes said Dddx )(  has x  

as an s*-cluster point iff Dddx )( is frequently in every s*- 

neighborhood of x . 

                                              

2.6.Theorem: 

Let A  be a subset of a topological space X . Then )(* Aclsx   if 

and only if for any s*-open set U  containing  x , UA . 

 

Proof:   

Let )(* Aclsx  and suppose that, there is an s*-open set U  in X  

such that Ux  & UA   cUA  which is s*- 

closed in X    .)(* cUAcls   

Ux   cUx    )(* Aclsx  , this is a contradiction . 

  

 Conversely, 

     Suppose that, for any s*-open set U containing x , UA . 

To prove that )(* Aclsx  ,if not   )(* Aclsx    
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  cAclsx ))(*(   which is s*-open in X   cAclsA ))(*(  

. 

This is a contradiction , since  cAclsA ))(*( . Thus 

)(* Aclsx  . 

 

       Since every neighborhood is an s*-neighborhood, then we 

have the following theorem:- 

  

2.7.Theorem: 

Let X  be a topological space and Dddx )(  be a net in X  and 

Xx . Then :- 

i) If xx
s

d 
*

, then xx
s

d

*

 . 

ii) If xx
s

d 
*

)(
*

xx
s

d  ,then xxd  )( xxd  respectively. 

 

2.8.Remarks:  

 

1) The converse of (2.7(i)) may not be true in general . To 

show that we give the following example:- 

  

Example: Let ),(  be the usual topological space where   be the 

set of all real numbers, then the net Nn
n

Nnn nns   ))1(()(  in 

  has 0 as an s*-cluster point but not s*-limit point . Since if U  is 

an s*-neighborhood of 0  in , then for each Nn , either n is odd 

or even .If n  is odd, then nn 0  Usn  0
0

 and if n  is even, 

then 10  nn   Usn  0
0

, thus 0
*s

ns  . But ns  does not s*-

converge to 0, since )1,1(U  is an s*-neighborhood of  0  and 

.),1,1( en Nns   

 

2) The converse of (2.7(ii)) may not be true in general .To 

show that we give the following example:- 
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Example: Let ),( IN be the indiscrete topological space where N be 

the set of all natural numbers and NnNnn ns   )()(  be a net in N. 

Observe that 1ns ( 1ns ). But ns  does not s*-converge to 1 

(does not s*-cluster to 1) , since }1{ is an s*-neighborhood of 1 and 

1},1{  nsn . 

 

2.9.Theorem: 

Let X  be a topological space and XA . If x is a point of X , then 

)(* Aclsx  if and only if there exists a net Dddx )(  in A  such 

that xx
s

d 
*

. 

 

Proof:    

Suppose that   a net Dddx )(  in A such that xx
s

d 
*

. To 

prove that )(* Aclsx  . Let )(* xNU s , since 

xx
s

d 
*

  Dd 0  such that Uxd  0dd  . 

 But DdAxd  .  AU   )(* xNU s . Hence by 

(2.6), we get )(* Aclsx  . 

 

  Conversely, 

      Suppose that )(* Aclsx  . To prove that   a net Dddx )(  in 

A  such that xx
s

d 
*

. 

)(* Aclsx  ,then by (2.6), we get AN   )(* xNN s . 

)(* xND s is a directed set by inclusion . 

)(* xNNAN s    ANxN  . 

Define AxNx s )(: *   by : )()( * xNNxNx sN  . 

)(
*

)( xNNN
s

x   is a net in A . To prove that xx
s

N 
*

. 

Let )(* xNN s  to find Dd 0  such that Nxd   0dd  . 

Let Nd 0  0dd     )(* xNMd s . 

i.e. NMNM  . 

  NMAMxMxdxx Md  )()(   NxM  . 
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  Nxd   0dd  . Thus xx
s

N 
*

. 

 

2.10.Definition:[4]. 

 A topological space X  is called an s*- 2T -space if for any two distinct 

points x and y of X ,there are two s*-open sets U and V such that 

Ux , Vy  and VU  . 

 

2.11.Theorem: 

 A topological space X  is an s*- 2T -space iff every s*-

convergent net in X has a unique s*-limit point . 

 

Proof:    

Let X be an s*- 2T -space and Dddx )( be a net in X such that 

xx
s

d 
*

 & yx
s

d 
*

 & yx  . Since X is an s*- 2T -space 

 )(* xNU s and )(* yNV s such that VU  . 

xx
s

d 
*

    00 . ddUxtsDd d   . 

yx
s

d 
*

    11 . ddVxtsDd d  . 

Since D is a directed set and Ddd 10 ,  

 12022 &. ddddtsDd   . 

 2ddUxd   and 2ddVxd    VU  . 

This is a contradiction . 

   

  Conversely, 

      Suppose that every s*-convergent net in X has a unique s*-limit 

point . To prove that X is an s*- 2T -space . Suppose not 

 yxXyx  ,, s.t  )(* xNU s  and 

)(* yNV s , VU  . 

 )),(( * xNs  and )),(( * yNs are directed sets by inclusion . 

Let )()( ** yNxN ss  . Define a relation   on   as follows : 

,),(,),(  SWVU  we have SVWUSWVU  &),(),( . 

It is easy to verify that ),(  is a directed set . 

Let ),( VU     VUVyUx &, . 
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VU    VUx VU  ),( . 

Define  Xx :    by :  ),(),( ),( VUxVUx VU . 

 ),(),( )( VUVUx   is a net in X . We will show 

that ),(),( )( VUVUx  is   

s*-convergent to both x and y . 

For if )(* xNU s  and )(* yNV s , then for each ),( MN  s.t 

),(),( VUMN  , we have  VUMNxMNx MN   ),(),(   

  Ux MN ),(  and  Vx MN ),( . 

   xx
s

VU 
*

),(  and  yx
s

VU 
*

),( . 

This is a contradiction . Thus ),( X is an s*- 2T -space . 

 

2.12.Definition: 

Let X  be a topological space and XA  . A point Xx is said to 

be s*-limit point of A iff every s*-open set U in X  containing x  

contains a point of A different from x . 

 

2.13.Theorem: 

 Let X  be a topological space and XA . Then:- 

 

1. A point Xx  is an s*-limit point of A iff there is a 

net Dddx )(  in }{xA s*-converging to x . 

2. A set A is s*-closed in X iff no net in A s*-converges to a 

point in       .AX   

3. A set A is s*-open in X iff no net in AX   s*-converges to a   

     point in A . 

 

Proof: 

1)   

 Let x  be an s*-limit  point of A . To prove that   a net 

Dddx )(  in }{xA such that xx
s

d 
*

.    

Since x is an s*-limit  point of 

A  )(* xNN s ,  }{xAN  . 

 )),(( * xNs is a directed set by inclusion . 
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Since  }{xAN   , )(* xNN s   }{xANxN   . 

Define  }{)(: * xAxNx s    by : )()( * xNNxNx sN  . 

)(
*

)( xNNN
s

x   is a net in }{xA . To prove that xx
s

N 
*

. 

Let )(* xNN s  to find Dd0   such that Nxd  0dd  . 

Let Nd 0  0dd     )(* xNMd s . 

i.e. NMNM  . 

NM}x{AMx)M(x)d(xx Md      NxM  . 

  Nxd   0dd   . Thus xx
s

N 
*

. 

   

Conversely, 

       Suppose that   a net Dddx )(  in }{xA such that xx
s

d 
*

. 

To prove that x is an s*-limit  point of A . Let )(* xNU s , since 

xx
s

d 
*

    Dd0   such that Uxd  0dd  . 

But DdxAxd  }{    )(}{ * xNUxAU s  . 

Thus x  is an s*-limit point of A . 

   

2)     

Let A be an s*-closed in X . To prove that   no net in A   s*-

converges to a point in AX  .  

  Suppose not    a net Dddx )(  in A  s.t xx
s

d 
*

and 

AXx  . 

  By (2.9) )(* Aclsx  . Since A is s*-closed in X ,then 

AAcls  )(*      Ax . But AXx    AAX )( , 

this is a contradiction .  

  Thus no net in A s*-converges to a point in AX  . 

  

 Conversely, 

          Suppose that   no net in A s*-converges to a point in AX  . 

To prove that A is s*-closed .Let )(* Aclsx  ,then by (2.9)  a 

net Dddx )(  in A such that xx
s

d 
*

. By hypothesis ,we get 

every net in A s*-converges to a point in A 
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 Ax  AAcls  )(* . Since )(* AclsA   )(* AclsA   

   A is s*-closed . 

   

3)  By (2) A is s*-open in X iff AX  is s*-closed in X iff no 

net in        AX   s*-converges to a point in A .  

 

2.14.Remarks: Let Dddx )(  be a net in a topological space X and 

Xx . Then:- 

1) If xx
s

d 
*

, then every subnet of Dddx )(  s*-converges 

to x . 

 

2) If every subnet of Dddx )(  has a subnet s*-convergent to x , 

then xx
s

d 
*

. 

3) If Ddxxd  , , then xx
s

d 
*

. 

 

2.15.Theorem:  

 Let X and Y be topological spaces . A function YXf : is 

an s*-irresolute iff  whenever Dddx )(  is a net in X  such that 

xx
s

d 
*

, then )()(
*

xfxf
s

d  . 

 

Proof:    

Suppose that YXf :  is an s*-irresolute and Dddx )( be a net  in 

X  s.t  xx
s

d 
*

. To prove that )()(
*

xfxf
s

d  . 

Let ))((* xfNV s , since f is s*-irresolute, then by (2.3) 

)(* xNU s  s.t  VUf )( . Since )(* xNU s and xx
s

d 
*

. 

  .,. 00 ddUxtsDd d   

 .,)()(. 00 ddVUfxftsDd d   

))((* xfNV s , .dd,V)x(ft.sDd 0d0   

Thus )()(
*

xfxf
s

d  . 
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 Conversely, 

       To prove that YXf :  is s*-irresolute . Suppose not, then by  

(2.3) ))((* xfNV s  s.t V)U(f,)x(NU *s  . 

VxftsUxxNU UUs  )(.,)(* . 

 )),(( * xNs is a directed set by inclusion . 

Define  XxNx s )(: *   by : )()( * xNUxUx sU  . 

)(
*

)( xNUU
s

x   is a net in X . To prove that xx
s

U 
*

. 

Let )(* xNU s to find Dd 0 such that Uxd   0dd  . 

Let Ud 0  0dd     )(* xNNd s . 

i.e. UNUN  . 

UNxNx N  )(  0ddUxN     xx
s

U 
*

. 

But ))(( Uxf does not s*-converges to f(x), since 

)()( * xNUVxf sU  . This is a contradiction . Thus 

YXf :  is an s*-irresolute . 

 

2.16.Theorem: 

 Let Dddx )(  be a net in a topological space X and for each d  

in D let dA  be the set of all points 
0

dx for dd 0 . Then x  is an s*-

cluster point of Dddx )(  if and only if x  belongs to the s*-closure 

of dA  for each d  in D . 

 

Proof:    

 If x  is an s*-cluster point of Dddx )( , then for each d , dA  

intersects each s*-neighborhood of x  because Dddx )(  is 

frequently in each s*-neighborhood of x . Therefore x  is in the s*-

closure of each dA . 

 

   Conversely,  

     If x  is not an s*-cluster point of Dddx )( , then there is an s*-

neighborhood U of x  such that Dddx )(  is not frequently in U . 

Hence for some d  in D , if dd0  , then Ux
0d  , so that U and dA  
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are disjoint . Consequently x  is not in the s*-closure of dA . 

 

3.  S*-Convergence Of Filters 

     

3.1.Definition: 

A filter   on a topological space X  is said to s*-converge to 

Xx  (written x
s


*
 ) iff )(* xNs . 

 

3.2.Definition: 

A filter  on a topological space X has Xx  as an s*-cluster point 

(written x
s*

 ) iff each F  meets each )(* xNN s . 

 

3.3.Remark: 

A filter   on a topological space X  has Xx  as an s*-cluster 

point iff }:)(*{  FFclsx  . 

Proof: To prove that  }.:)(*{
*

  FFclsxx
s

  

  FNFxNNx s

s

,&)(*

*

 

                FNFxNN s ,,)(*   

               FFclsx ),(*  

              }.:)(*{  FFclsx   

 

3.4.Theorem: 

Let X be a  topological space and  be a filter on X  

and Xx . Then :- 

1) If x
s


*
 , then x

s*

 . 

2) If x
s


*
 , then x . 

3) If x
s*

 , then x . 

4) If x
s


*
 , then every filter finer than   also s*-converges to 

x . 
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Proof: It is a obvious . 

 

3.5.Remark: 
The converse of (3.4) may not be true in general . To show that we 

give the following examples: 

 

Examples: 

 

1) Let ),(  be the usual topological space where   be the set 

of all real numbers and }]1,1[:{ AA   be a filter 

on  , then 0
*s

 , but   does not s*-converge to 0 , since 

)0()1,1( *sN , but  )1,1( . 

 

 

2)  Let  }3,2,1{X   &  }}2,1{,X,{  

  }}2,1{},2{},1{,,{)(* XXOS  .  

Let }}2,1{,{X be a filter on X . 

}}2,1{,X{)1(N     1)1(N  . 

}}3,1{},2,1{},1{,{)1(* XNs     )1(*sN  

   is not s*-converge to 1. 

 

3)  Let  }3,2,1{X   &  },{ X   

 }}3,2{},3,1{},2,1{},3{},2{},1{,,{)(* XXOS  . 

 

Let }}2,1{,{X  be a filter on X . 

}{)3( XN    3  . 

}}3,1{},3,2{},3{,{)3(* XNs     is not s*-cluster to 3 , since 

}2,1{}3{  . 

 

4) Let }2,1{X  &  }}1{,,{ X    }}1{,,{)(* XXOS  . 

Let }}1{,{X  &  }.{X  

}}1{,{)1(* XNs    )1(*sN   1
*

s

 . 
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But    and   is not s*-converge to 1, since .)1(* sN  

    

3.6.Definition: 

 A filter base 0  on a topological space X  is said to s*-

converge to Xx (written x
s


*
0 ) iff the filter generated by 

0  s*-converges to x . 

 

3.7.Definition: 

 A filter base 0  on a topological space X  has Xx  as an 

s*-cluster point (written x
s*

0  ) iff each 00 F  meets each 

)(* xNN s ( iff the filter generated by 0  s*-clusters at x ). 

3.8.Theorem: 

A filter base 0  on a topological space X  s*-converges to Xx  

iff for each )(* xNN s , there is 00 F  such that NF 0 . 

 

Proof:    

Given x
s


*
0 , then the filter   generated by 0  s*-converges 

to x . i.e. x
s


*
    )(* xNs     NxNN s ),(*  

 NFtsF  000 . . 

  

Conversely, 

      To prove that x
s


*
0  .i.e.   generated by 0  s*-converges 

to x . Let )(* xNN s ,then by hypothesis, NFtsF  000 . , 

since   is a filter, then N    )(* xNs   x
s


*
  

 x
s


*
0  . 

 

3.9.Theorem: 

 A filter  on a topological space X  has Xx  as an s*-

cluster point iff  there is a filter    finer than   which s*-converges 

to x . 
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Proof:    

If x
s*

  , then by (3.2) each F  meets each )(* xNN s . 

  },)(:{ *0   FxNNFN s is a filter base for some 

filter    which is finer than   and s*-converges to x . 

 

   Conversely, 

     Given    and x
s


*
      and  )(* xNs . 

  each F  and each )(* xNN s belong to   . 

Since    is a filter   FN    x
s*

 . 

 

3.10.Theorem: 

 Let X  be a topological space and XA  . Then 

)(* Aclsx  iff  there is a filter   such that A  

and x
s


*
 . 

 

Proof:     

 If )(* Aclsx   )(* xNUAU s . 

 })x(NU:AU{ *s0   is a filter base for some filter  . 

The resulting filter contains A and x
s


*
 . 

 

  Conversely, 

       If A  and x
s


*
  A  and )(* xNs . 

Since   is a filter  )(* xNUAU s  )(* Aclsx  . 

 

3.11.Definition[8]: 

 Let X and Y be topological spaces, YXf :  be a function 

and   be a filter on X , then )(f  is the filter on Y having for a base 

the sets }:)({ FFf . 

  

3.12.Theorem: 

 Let X and Y be two topological spaces . A function 
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YXf :  is an s*-irresolute iff whenever x
s


*
  in X , then 

)()(
*

xff
s
 in Y . 

 

Proof:   

 Suppose that YXf : is s*-irresolute and x
s


*
 . 

To prove that )()(
*

xff
s
 in Y . Let ))((* xfNV s , since 

f is s*-irresolute, then by (2.3),there is an s*-neighborhood U of x  

such that VUf )( . Since x
s


*
 , then U  )()( fUf  . 

But VUf )( ,then )(fV  . Thus )()(
*

xff
s
 . 

   

 

Conversely, 

    Suppose that whenever x
s


*
  in X , then 

)()(
*

xff
s
 inY . 

To prove that YXf : is s*-irresolute . 

Let })(:{ * xNUU s   is a filter on X and x
s


*
 . 

By hypothesis )()(
*

xff
s
   each ))((* xfNV s belongs 

to )(f  

 VUftsxNU s  )(.)(*   YXf :  is an s*-irresolute 

function . 

 

3.13.Theorem: 

 Let X  be a topological space and XA  . Then a point 

Xx  is an s*-limit point of A iff }{xA belongs to some filter 

which s*-converges to x . 

 

Proof:    

   If x  is an s*-limit point of A  )(}{ * xNUxAU s  . 

 })(:}{{ *0 xNUxAU s  is a filter base for some filter  . 

The resulting filter contains }{xA and x
s


*
 . 
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Conversely, 

    If  }{xA  and x
s


*
   }{xA  and )(* xNs . 

Since   is a filter  )(}{ * xNUxAU s  . Thus x  is  an 

s*-limit point of a set A . 

 

3.14.Definition[8]: 

If Dddx )(  is a net in a topological space X , the filter generated 

by the filter base 0  consisting of the sets 

DdddxB dd  00},:{
0

 is called the filter generated by 

Dddx )( . 

 

 

3.15.Theorem: 

 A net Dddx )(  in a topological space X  s*-converges  to 

Xx  iff the filter generated by Dddx )(  s*-converges  to x . 

 

Proof: The net Dddx )(  s*-converges to x  iff each s*-

neighborhood of x  contains a tail of Dddx )( , since the tails of 

Dddx )(  are a base  for the filter generated by Dddx )( , the result 

follows. 

 

3.16.Definition[8]:  

If   is a filter on a topological space X , let 

}:),{(   FxFxD . Then D  is directed by the relation 

),(),( 2211 FxFx   iff 12 FF  , so the function XDp :  

defined by xFxp ),(  is a net in X . It is called the net based 

on . 

 

3.17.Theorem: 

 A filter   on a topological space X  s*-converges  to Xx  

iff the net based on   s*-converges to x . 
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Proof:      

Suppose that x*s . If )(* xNN s , then N . Since N , 

then Np . Let DNpd  ),(0 . 

),(),( 0 NpdFqd     .),( NFqxx Fqd   

Thus the net based on   s*-converges to x . 

 

    Conversely,  

suppose that the net based on   s*-converges to x . 

Let )(* xNN s , then DFpd  ),( 000  such that 

),(),(, 00),( FpFpNpx Fp  . Then ;0 NF  otherwise, 

there is some NFq  0 , and then ),(),( 000 FpFq  , but 

.),(
0

Nqx Fq   Hence N , so x
s


*
 . 

 

3.18.Theorem: 

 A topological space X  is an s*- 2T -space iff every s*-

convergent filter in X has a unique s*-limit point . 

 

Proof:   

Let X  be an s*- 2T -space and   be a filter in X such that 

x
s


*
  & y

s


*
  & yx  . Since X is an s*- 2T -space 

)(* xNU s and )(* yNV s such that VU  . 

  )(*
*

xNx s
s

  . 

  )(*
*

yNy s
s

 . 

 )(* xNU s    &  )y(NV *s   V,U . 

Since   is a filter , then VU  . This is a contradiction. Hence 

  s*-converges to a unique s*-limit point.  

 

   Conversely, 

      To prove that X  is an s*- 2T -space . Suppose not, then 

yxXyx  ,,   s.t )(NV &)( *s* yxNU s  , VU  . 
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  })(,)(:{ **0 yNVxNUVU ss   is a filter base for some 

filter  . The resulting filter s*-converges to x  and y . 

This is a contradiction . Thus X is an s*- 2T -space . 
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  - *Sحول تقارب الشبكات والمرشحات 
 

 

 صبيحة إبراهيم محمود
 

 

 قسن الزياضيات /كلية العلىم  /الجاهعة الوستنصزية 
        

 

 

 

 المستخلص

 كزس هذا البحث لتقذين و دراسة العذيذ هن الخىاص التبىلىجية لتقارب   

  الوزشحات هن وتقارب *convergence of nets) s* -  (s -النوط هنالشبكات 

هفهىم الوجوىعات هستخذهين  s*  (s* - convergence of filters)  -النوط 

كذلك درسنا بعض خىاص النقاط  *s* open sets) -  . (s  -هن النوط   الوفتىحة

  ( للشبكات والوزشحات.  *s* cluster points)   -s– النوط العنقىدية هن 

 

 


