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Abstract 

In this paper, we define a stronger form of soft pre open sets and we prove that the set do 

not form a soft topology. Also we arrive a decomposition of these sets in terms of soft open sets 

and soft w dense open sets. Also we define a new kind of continuous functions, occurring 

between the soft continuous and pre continuous functions. Also, we studied many relationship 

related to the above defined stronger form of soft pre open sets.  

1. Introduction and Preliminaries 

In 1999, Molodtsov [3] defined a soft set, which is an ethnic mathematical 

tool to handle uncertainty. The soft topological spaces was introduced by 

Shabir and Naz [4] in 2011. Based on this, many topological concepts were 

modified with inclusion of soft topology. Soft Topology is a research area and 

many of its applications are placing a major role in current research [1, 2, 5]. 

Many soft topological concepts continuity, compactness and separation 

axioms are generalized, which plays an effective role in soft topology 

structure. Out of these generalizations of open sets, open sets in topological 

spaces is defined in [6], [7]. In this work, we define a stronger form of soft pre 

open sets and we prove that the set do not form a soft topology. Also we arrive 
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a decomposition of these sets in terms of soft open sets and soft w dense open 

sets. Also we define a new kind of continuous functions, occurring between 

the soft continuous and pre continuous functions. Also, we studied many 

relationship related to the above defined stronger form of soft pre open sets 

Definition 1.1 [7] and [6]. (a) Let  ,X  be a Topological Space and let 

.XA   Then A is called as pre open if there exists B  such that 

 .BClAB   The set of family of all pre open sets of  ,X  is denoted by 

 ., XPO  

 (b) Let  ,X  be a soft Topological space and let .XA   Then A is called 

as p -open if for ,B  then  BClAB   and the set of family of all 

p -open sets in  ,X  is denoted by  .,  Xp  

Definition 1.2 [10]. Let  UX ,,   be a soft Topological Space and let 

 ., AXSSA   Then A is called as soft pre-open if there exists any ,,B  

such that  .AClBA   The set of family of all soft pre open sets in 

 UX ,,   is denoted by  .,, UXPO    

Definition 1.3 [1] and [11]. Let  AX,  be a soft space and V be the set 

of parameters and  ., AXP    

(a) If  







 1eQifb

eZifa
aP  

and P is denoted by .ze  

(b) If   ZaP   for all Ab ,,   then P  is denoted by .ze  

 (c) If   
 

1if

if

eb

ea

q
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And P is denoted by ye  and P is called as a soft point. The set of all soft 

points in the soft space  AX,  is called as  ., AXSP  

Definition 1.4 [11]. Let H belongs to soft space  AX,  and xa  belong to 

the set of soft points of  ., AX  Then Hax ~  if Hax ~  if Hax ~  or 

Hax ~  if  .aHx   
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Definition 1.5 [2] and [5]. A soft topological space  AX ,,   will be 

called as  

(a) Soft locally countable if for each soft point xb  There exists  ,,V  

such that Ubx ~  and is U countable.  

(b) Soft anti locally countable for each  ,AOB   B is not a countable 

soft set.  

(c) Soft -regular, if S is soft closed and ,~ Slb Ax   then there exists 

 ,,V  and ,V  such that VSUbx  ,~  and .
~

AOVU    

Theorem 1.6 [4]. Let  AX ,,   be a soft Topological space and the 

collection   HaH ,  be a topology on X for each Aa ,,   then this topology 

is called as .a  

Theorem 1.7. Let  1, X  be a topological space and let A be the set of 

parameter, then the soft topology on X, relative to A is denoted by 

      aHAYSSH ,,  for each Aa ,,   and this topology is denoted by 

 .1   

Definition 1.8 [13]. Let  1, X  and  2, Y  be two topological space and 

the function    21 ,,:  YXf  is said to be the pre continuuous if for 

every    .,. 1
2   XPOAfA   

Definition 1.9 [6]. Let  1, X  and  2, Y  be two topological space and 

the function    21 ,,:  YXf  is said to be the p -continuous if for every 

   ., 1
1

2
  XAfA p  

2. Some Stronger form of Soft Pre-open Sets ( S -Open Sets) 

Definition 2.1. In a soft topological space  UX ,,   and a soft space 

 ,, UX  we define a stronger form of soft pre-open sets  S -Open Sets) as 

follows. Let  ., UXG   Then G called as- S -Open set in  UX ,,   if we can 

find F  with  .~~ GClF   
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The family of all S -Open Sets in  UX ,,   is  .,, UXSP    

Theorem 2.2. In any soft topological space    UXSPUX ,,,,,   

 .,, UXPO   

 Proof. To prove  UXSP ,,   let .G  Take .GF   Then F  

and 


 ClFG ~~  Therefore   .,, UXSPG   To prove 

   ,,,,, UXPOUXSP   let  ,,, UXSPG   then F  such that 

   GClGClFG 


~~~  then  .,, UXPOG   Hence we have the 

result.  

Theorem 2.3. In any soft topological space    UXCSSUX ,,,,   

  .,,  UXSP  

Proof. Let    ,,,, UXSPUXCSSM    which implies 

 UXCSSM ,  and  .,, UXSPM   As  ,, UXCSSM   as per Cor. 5 

from [2],   .MMCl   And  ,,, UXSPM   we have some N  with 

  .~~ MMClNM    So NM   then we have .G  

Theorem 2.4. Any soft topological space  UX ,,   which is locally 

countable (soft), we have   .,,  UXSP  

Proof. Let  UX ,,   is locally countable, which is soft, for 

  ,,,  UXSP  take  ,,, UXSPM   then if any N  we have 

 .~~ MClNM   As  UX ,,   is locally countable which is soft, as per 

cor. 5 from [2],   ,NNCl   hence we have .N  Then by Theorem 2.3 

 .,, UXSP    

Theorem 2.5. In any soft topological space  ,,, UX   let 

   UXSPMA ,,:    then  .,,
~

UXSPA
M



   

Proof. Take    ,,,: UXSPA   to any ,M  we have B  

with  .~~
  AClBA  
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Hence 


A
M

~

 and  








 AClBA
MMM

~~~~~

 

 .
~~




 ACl
M
  Therefore we have the result  .,,

~
UXSPA

M



  

Theorem 2.6. In any Soft Topological Space    UXPOUX ,,,,,   

 .,, UXSP   

Proof. Let  UX ,,   be Soft Topological Space. By Theorem 2.3 

   .,,,, UXPOUXSP    To prove that    ,,,,, UXSPUXPO    

take  ,,, UXPOM   we can find N  with    .~~ MClNM 
  

As per Theorem 5 (from [2]) we have   ,   hence 

     ,NClNCl  


 which shows that  .,, UXSPM    

Theorem 2.7. Let  UX ,,   be a soft topological space which is anti 

locally soft countable, then  

   .,,,, UXSPUXPO    

Proof. Let  UX ,,   be anti-locally countable, which is soft and take 

 .,, UXPOM     As  UX ,,   is anti-locally countable (soft) and 

M  then    .MClMCl    As  ,,, UXPOM   we have some 

N  such that    .~~ MClMClNM    Hence we have 

 .,, UXSPN   

Theorem 2.8. Let  UX ,,   Soft Topological space and M belongs to the 

soft space  ., UX  Then M belongs to  UXSP ,,   iff   .int~ MClM   

Proof. Assume that  .,, UXSPM   Here we can find N  with 

 .~~ MClNM   So   .int~ GClG   Conversely, if 

     int , int .M Cl M N Cl M      Then N  and 

    .~int~~ MClMClNM     So we have  .,, UXSPN    

Definition 2.9. Let  UX ,,   be a Soft Topological Space and G belongs 

to the soft space  ., UX  Then G known as -dense soft set if   .1UGCl    
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Theorem 2.10. Let  UX ,,   be a soft topological space and let G belong 

to the soft space  ., AX  Then  UXSPM ,,   if and only if is M may be 

expressed as intersection (soft) of open set and a -dense, both are soft sets.  

Proof. Assume  ,,, UXSPM   from 2.9   .int~ MClM   Assign 

  MClN  int  and   .
~

1 NMV U   So N will be soft open and 

.
~

VNM    Also 

      MMClClVCl U 
~

int1    

    MClMClCl U   
~

int1  

     MClMClClCl U   
~

1  

     MClMClCl U   
~

1int  

    .1
~

1int~
UU MClM     

Hence we have the result  

Conversely, assume NMV 
~

  with M  and N is -dense soft set. 

To prove that  ,~ VClM   let us take  .VClMcz   As 

 ,1~ MClc Uz   we can find W  with Wcz ~  and .0
~

UVW   As 

 MWcz 
~~  and H is -dense soft set, then VWNMW 

~~~
  

,0U  which is a contradiction. Therefore  .,, UXSPV   

Proposition 2.11. Let  UX ,,   be a soft topological space and N 

belongs to the soft space  ., UX  The result     NClMClNMCl   
~~

 

holds for each .M   

Proof. Take N belong to the soft space  AX,  and .M  As 

 ,~ NClN   we have  .
~~~

NClMNM    Hence 

    .
~~~

NClMClNMCl     Then to prove that   NClMCl  
~

 

 ,
~~ NMCl   take   NClMClby  

~~  and take V  such that 
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,~ Vby   then    .0
~~

VVMClN    Take    ,xa M Cl N V      we have 

 NClax ~  and  VMax 
~~  and so   NVM 

~~
 

  ,0
~~

UMNM    which implies that  .
~~ NMClby    

 Theorem 2.12. Let  UX ,,   be a Soft Topological Space and let M 

belong to the soft space  ., UX  Then  UXSPM ,,   ifff or each 

 .,,
~

, UXSPNMN    

Proof. Assume that  UXSPM ,,   and take .N  As 

 ,,, UXSPM   we can find such that  .~~ MClUM   Hence 

 .
~~~~~

MClNNUNM    As ,M  we have by 2.11, 

    .
~~

MNClMClNCl     Hence,     .
~~~

MNClMClN     

So MU 
~

 with    .
~~~~~~~

MNClMClNNUNM     So  

 .,,
~

UXSPNM   Conversely, for every  .,,
~

, UXSPNMN    

As  .,,1
~

,1 UXSPNM UU    

Theorem 2.13. Let   UuX u :,   be a family of topological spaces 

with .u  And let G belongs to soft space  ., UX  Then 

 UXSPM ,,   iff    uXSPaM  ,  for every .Uu    

Proof. Assume that  UXSPM ,,   and let .Uu   Then we have 

N  such that  .~~ NClNM   Hence        .uMCluNuM   

As                  ,, aNcluMcluMCla uuu    we have 

   ,, uXSPuN   Conversely, if     ., UuXSPuN u   For each 

,Uu   there exists auuW   such that       .uMclWuN au   

Let F belongs to the soft space   .,, UuWFUX uuu    Then 

. uN   Also           .UuaNcluMCl u    Hence NM ~  

 .~ MCl   So  .,, UXSPM    
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3. Continuity on some Stronger form of Soft Pre-open Sets (S - Open 

Sets) 

Definition 3.1. A function    VYUXgup ,,,,:   is said to be soft 

pre-continuous if    UXPOFgup ,,1   for every .F   

Theorem 3.2. Let  UX ,,   and  VY ,,   be two soft topological spaces 

and the soft function is defined as    .,,,,: VYUXgup    

(1) upg  is soft pre-continuous  

(2)       NgclNclg upup  ~int  for every N belongs to the soft space 

 ., UX   

(3)       MgclMclg upup  ~int  for every belongs to the soft 

topological space  .,, UX    

(4)      FgclFclg upup  ~  for each .F   

Proof. (a) (1) implies (2) Let us assume that upg  is soft pre-continuous 

and let N belong to the soft space  ., UX  Let    Nclga upx  int~  and let 

M  such that .~ Max   Now let us prove that   .0
~

Vup MNg   Choose 

  Nclby  int~  such that  .yupx bga   As the function upg  is soft pre-

continuous, then    UXPOMgup ,,1   and hence    ~1 Mgup   

    .int 1 MgClCl up


  As  Mgb upy
1~   then     .int~ 1  

 MgClb upy  

As  ,int~ NClby   then       .0int
~

int 1
Uup MgClN 

   It follows that  

     Uup MgClN 0
~

int 1 
   and   .0

~ 1
Uup MgN   Choose Ncz ~  such 

that   .~ Mcg zup   Hence,     MNgcg upup 
~~  and therefore we have 

  .0
~

Vup MNg   

(b) (2) implies (3) Assume that       NgclNclg upup  ~int  for M 

belongs to the soft space  UX,  and let  .,, UXSOM   Then 

  MclN  int~  and hence     .int~ MclMcl    Thus by assumption, 



A NOTE ON SOME STRONGER FORM OF SOFT PRE …  

Advances and Applications in Mathematical Sciences, Volume 21, Issue 7, May 2022 

3781 

          .~int~int MgclMclgNclg upupup    

(c) (3) implies (4) Straightforward. 

(d) (4) implies (1) Assume that      HgclHclg upup  ~  for each H  

and let .M  To prove that      ,int~ 11 MgclMg upup



   let  

 .~ 1 Mgp upx
  As    ,1 1  

 Mgcl upU  then by assumption, 

         MgclgclMgclclg upUupupUup
11 1~1 




   and hence 

         MgclgclgMgclcl upUupupupU
111 1~1 




    So we have, 

         .int11 111 NgclMgclgClg upupUupupU






   We will prove that 

     .11~ 11 MgclgClgp upUupupUx



   For this, let us assume the 

contrary, that      .1~ 11 MgclgClgp upUupup



   Then 

       .1~ 1 MgclgClpg upUupxup


    Since   ,~  Mpg xup  we have 

    .0
~

1 1
VupUup MMgClg  

   Take   MgClq upUy
11~ 

  such that 

  .~  Mqg yup  Since   ,1~ 1 MgClq upUy


  then there exists such that 

and   .0
~1

Uup HMg    But   ,
~~ 1 HMgq upy   which is a contradiction to 

the assumption. Hence we have the result.  

Definition 3.3. A    .,,,,: VYUXgup   Soft function is called as 

p  soft continuous if for each    .,,1 UXSPFgup    

Theorem 3.4. Let  UX ,,   and  VY ,,   be two soft topological spaces 

and the soft function is defined as    .,,,,: VYUXgup   

(1) upg  is p  soft continuous  

(2)      FgclFclg upup  ~  for each .F  

Proof. (a). (1) implies (2): Assume that upg  is p  soft continuous and let 

.F  To prove that      ,~ FgclFclg upup    take   Fclga upx ~  and 

M  let such that .~ Max   Now let us prove that   .0
~

yup MFg   
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Choose  Fclby ~  such that  .yupx bga   As upg  is p  soft continuous, 

we have    UXSPMgup ,,1   and so      .int~ 11 MgClMg upup



   As 

 ,~ 1 Mgb upy
  then     .int~ 1  

 MgClb upy  As  ,~ FClby 
  we have 

    Uup MgClF 0int
~ 1 

  and hence    .0
~ 1

Uup MgClF 
  Take 

  .
~~ 1 MgClFc upz


   As we have  Fcz

~  and   MgClc upz
1~ 

  

then   .0
~ 1

Uup MgF   Take Fdw ~  such that   .~ Mdg wup   Then 

    MFgdg upwup 
~~  and so   .0

~
Vup MFg   

(b). (2) implies (1): Assume that      FgclFclg upup  ~  for each 

F  and let .M  To Prove that      ,int~ 11 MgClMg upup



   take  

 .~ 1 Mgb upy
  As     ,1 1  

 MgCl upU  then by assumption, 

          MgClgClMgClClg upUupupUup
11 1~1 




   and hence 

   .1 1 MgClCl upU


   Hence        


 ~11 11 MgClgClg upUupupU  

        .int11 11 MgClMgClClCl upupUU





   Now we can prove 

that      .11~ 11 MgClgClgb upUupupUy



   For this let us assume on 

the contrary that      .1~ 11 MgClgClgb upUupupy



   Then 

      .1~ 1 MgClgClbg upUupyup


   As   ,~  Mbg yup  we have  

    .0
~

1 1
VupUup MMgClg  

   Choose    .1~ 1 MgCla upUx


  such 

that   .Mag xup   As   ,1~ 1 MgCla upUx


  then we have H  such 

that Hax ~  and   ,0
~1

Uup HMg    which is a contradiction for 

  .
~~ 1 HMga upx   Hence we have the result.  

Theorem 15. Let    NBMAf ,,:   be a function defined from the 

topological space A to B and let QPh :  be defined from one set of 

parameters to another set. Then        QNBPMAgup ,,,,:   is p  soft 

continuous iff f is p  soft continuous.  

Proof. Assume        QNBPMAgup ,,,,:   is p  soft continuous. 
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Take NH   and ,Px   then      .Mxh H   As upg  is p  soft 

continuous,       .,,1 PMASPxhg Hup   So, we have 

       .,1 MAxxhg pHup   But             xhxhfxxhg HHup
11     

 .1 Hf   Hence f is p  continuous.  

Conversely, assume that f is p  continuous. Take  .NH   Then it is 

enough to prove that       .,1 PyMAxHg pup   Take 

   ., NyhHPy   As f is p  continuous, we have 

     .,1 MAyhHf p  As         ,11 yHgyhHf pu
   we have the 

result.  

4. Conclusions 

In continuation of the above work, concepts p  soft open functions, 

separation axioms through p  soft sets and compactness and may be 

developed and the relationships between them may be studied.  
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