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Abstract 

     In this paper, we offer and study a novel type    generalized soft-open sets in 

     topological spaces, named soft Ƅc-open sets. Relationships of this set with other 

types of generalized soft-open sets are discussed, definitions of soft    
     Ƅ      , soft bc- closure and soft bc- interior are introduced, and its 

properties are investigated. Also, we introduce and explore several characterizations 

and properties of this type of sets. 
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 في الفضاءات التبولوجية الناعمة bc -الناعمةالمفتوحة  حول المجموعات
 

, عذية خليفة حسين *سيف زهير حميد  
بغداد، العراققدم الرياضيات، كمية التربيه الاساسيه، الجامعه المدتنرريه،   

 الخلاصة
اسميناها )المجمهعات المفتهحة في هذا البحث قدمنا ودرسنا نهع جديد من المجمهعات المفتهحة الناعمة      

مة, كذلك مهعات المفتهحة الناعج( وقد  ناقذنا علاقاتها مع الانهاع الاخرى المعروفة من المbc الناعمة نهع
 bcوداخل مجمهعة من النمط  bcمن النمط نغلاق مجمهعة ا ,bcا لكل من الجهارات من النمط قدمنا تعريف

 . -bcالناعمة  مجمهعاتلممن الخهاص والتمييزات   العديد وجدنا ودرسنا خهاصها.كما
1. Introduction and Preliminaries 

     The concept of soft set theory was instigated and applied by Molodtsov [1,2] as a mathematical 

device for dealing with uncertainties. In a previous work [3], Shaber and Naz defined soft 

topological spaces and soft open sets. Soft 𝛽- open sets were introduced and studied by several 

authors, including the soft 𝛼- open [4], soft preopen [5], soft semi open [4], and soft regular 

open sets [6]. . In another study [7], Akdag and Ozkan realized the soft b- open sets and soft 

continuity. The concept of bc- open sets was introduced by         [ ]  
     Let      Α)                            , where Α is any set of parameters. The soft closure 

(resp. soft interior) [9] of a soft set     ) is denoted by (      ) (resp. int    )). A subset 

    ) is said to be a β-open [4]( resp. soft α-open[5], soft preopen[4], soft semi-open[6] and soft 

regular) set, if: (   )                )))(resp.    )                 )))),     )  

           ))),     )             ))) and     )     (  (    )))    

We denote the family of all soft sets over   by        )  
Definition 1.1[3]. Let   be a collection of soft open sets over Z, then   is said to be 

soft topological space if (1)  ̃and  ̃ belong to  ,  (2) The union of any subcollection 
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of soft sets of   belongs to  , and  (3) the intersection of any two soft sets in    

belongs to  . We named the triple      Α) by    . 

Definition 1.2 [9]. The soft set     )          ) is called a            in  , denoted by     if 

for the element          )    and  (  )    for all            The set of all soft points of 

   is denoted by      ). 
Definition 1.3 [7]. If     )         ) then it is called 

(1) Soft            (briefly            ), iff     )             )))              )))  
(2) Sof t                           )set, iff     )             )))             ))). 
Definition 1.4 [6,7]. Let     ) be a soft set of a          Α)  hen 

(1) Soft              of a soft set    ) in Z is denoted by 

                        ))=  {(W, Α) : (W, Α) is a soft semi−open set and (W, Α)     )}. 

(2) Soft              of a soft set     ) in Z is denoted by 

                      ))= ∩{(L, Α) : (L, Α) is a soft semi−closed set and     ) (L, Α)}. 

(3) Soft            of a soft set    ) in Z is denoted by 

                       ))=  {(W, Α) : (W, Α) is a soft Ƅ−open set and (W,  )      )   
(4) Soft           of a soft set     ) in Z is denoted by 

                     ))= ∩{(L, Α) : (L, Α) is a soft Ƅ−closed set and ( , Α) (L, Α)}. 

Clearly, s cl     ) (resp. sScl (   ) is the smallest soft Ƅ-closed (resp. soft semi-closed)  set  over 

  which contains     )  and s int (( , A)) (resp. sSint      ))) is the largest soft  -open (resp. semi-

open) set over  which is contained in    )  
We  will denote the family of all soft  -open (resp., soft semi-open) sets and soft Ƅ-closed ((resp., soft 

semi-closed) sets of a soft topological space by  O(Z) (resp., SSO(Z) S C(Z) (resp., SSC(Z)).  

Definition 1.5 [10]. Let     Α) be a    . and        such that    . If there exist soft open 

sets     ) and (S, Α), such that       )       )        )  and       ), then      Α) is 

called a soft T1-space. 

Theorem 1.6 [10]. Let       ) be    . Then each soft point is a soft closed if and only if      Α) is 

a soft T1-space. 

Definition 1.7 [11]. An STS       Α) is called a soft locally indiscrete, if every soft open set over Z is 

a soft closed set over Z. 

2.                   

Now, we give a new family of             sets named soft         sets in a       and study 

some of its basic properties. 

Definition 2.1 A subset     ) of            ) is named              (        ) if, for 

any       )        ), there is a                       )                   )      ). The 

complement of      )  s named soft           (          ). 

The collection of all soft         sets in       denoted by        ) and the collection of all soft 

          sets in                    ).. 
Theorem 2.2 A soft subset     ) of           Α) is soft          iff      ) is         and it is 

a union of soft closed sets. 

Proof. ( ) Let    Α) be a soft         set. Then      ) is         set and for each       ) 
there is a soft closed set     )  such that       )       ). Then we get           )       )  
     )       ). Thus,      )        ), where      )      soft closed set for each        ). 
  ) Direct form the definition of soft        . 

Corollary 2.3 For a            )  if     ) is         set over  , then     ) is an     
             )  is a soft closed set. 

Proposition 2.4 A soft subset     ) of an          Α) is            if and only if      ) is a soft 

         set and it is an intersection of soft open sets. 

Proof. It is obvious. 

Remark 2.5 Every          set of a space    is soft       , but the converse is not true in 

general, as shown by the following example. 

Example 2.6 Let                            and 

  { ̃    ̃      )      )      )      )} 

where      )      )      )      ) are soft sets over   , defined as follows: 
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     )  {(      ̃)            )            )}  

     )  {(    ̃)         )         )}  
     )           )            )         )   
     )  {        )         ) (    ̃)}. 
Then,   defines a soft topology on   .  

The soft closed sets are    ̃  ̃      )
       )

       )
       )

 , 

where      )
  {(    ̃)         )         )}       ) 

     )
  {(      ̃)            )            )}       ) 

     )
              )         )            ) , 

     )
 {           )            ) (      ̃)}. 

The family of        )        )      )      )      ) . 
The family of         )        )      )      ) . 
Then      )         ), but      )          ). 
By Remark (2) [8] and the above Remark (2.5), we have the following implications:  

 

 

 

 

 

 

 

 

 

Proposition 2.7An arbitrary union of          sets is          set. 

Proof. Suppose that      )        is a family of soft         sets in       ). Then     )  is 

soft        set for each        So      )  is soft       . Let         )      , 
so       )  for some    . Since     )  is soft        for each   , then there is a soft closed 

set     ) such that  

      )      )        )        so       )        )      . Therefore,       )  
     is soft         set. 

Now we show that the intersection of two   c- open sets is not necessarily s c- open. 

Example 2.8. Let the     ( , τ, Α) as in Example 2.6, then      )         )           )  
       ), but      )      )       )         ). 
Remark 2.9. From the above example we notice that the family of all s        subset of a 

space    is a supra topology and thus it is not a topology in general. 

The following result gives a condition under which the family of all s        sets became a 

topology on  . 

Proposition 2.10. If the collection       ) is a topology on  , then        ) is also a 

topology on  . 

Proof. It is clear that   ̃    ̃         ) and, by Proposition 2.7, the union of any subset 

of        ) is         . Now, let     ) and     ) be two          sets, then     ) 
and     ) are soft        sets. Since       ) is a topology on   , so     )     ) is soft 

      . If       )     )  hen       ) and       )  So there exist two soft closed 

sets     ) and     )  such that       )      ) and       )      ). This implies that 

      )     )      )     ). Since any intersection of soft closed sets is soft closed,  

then     )     ) is a closed set. Thus,     )     ) is          set. 

Theorem 2.11 A soft set     ) of a            ) is a soft         set iff, for each       ), 
there is a soft          set     ) such that       )      ). 
Proof. Suppose that     ) is soft         in the space   , then for each       ), put     )  
    ) is          set containing   such that       )      ). 
Conversely, assume that for any       ), there is a          set     ) such that       )  
    ). Thus,     )       )  where     )         ) for each  . Hence     ) is          

set. 

Soft    open set 

 

Soft regular set 

 

Soft -open set 

 

Soft 𝛼  open set 

 

Soft      open set 

 
Soft     open set 

 

Soft   open set 

 

      

    

Soft 𝛽  open set 
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Theorem 2.12  Let        ) be soft         , then     ) is         set iff     ) is a soft 

       . 

Proof Suppose that        ) is soft     s     and     ) is         set. If     )   ̃, then 

    )        )        )    ̃ let       ). Since        ) is soft         , then by Theorem 

1.6, each soft point is  a closed set and, hence,           ). Therefore,     ) is an          
           )         ). But        )        ). Hence,       )         ). 
Proposition 2.13 If        ) is                        , then       )         ). 

Proof. Let     ) be any soft subset of           ) and     )        ), if     )   ̃, then 

    )         ). If     )   ̃, then     )             ))). Since        ) is soft 

                  , then        ) is soft closed, so        )      ). This implies that for each 

      )   (       ))      ). Therefore,     ) is          set. Hence       )  
       ).  
Theorem 2.14  Let      )   𝛼     be a collection of s          sets in a soft topological space 
       ). Then       )   𝛼     is soft          . 

Proof.  The proof follows from Proposition 2.7. 

3. Some Properties of Soft         Sets 

     In this section, we provide some soft topological operations on oft sets and discuss its 

properties. 

Definition 3.1 Let        ) be an     and     ̃.Then, a soft set     ) is said to be soft    
             (briefly, soft       ) of  , if there exists a soft         set     ) over    such 

that       )      ). 
Proposition 3.2 For an            ), a soft set     ) is           iff it is a soft    
             of each of its points. 

Proof. Let     )    ̃ be a soft          set, since for every       )       )      ) and 

    ) is         , this shows that    ) is a soft                 of each of its points. 

Conversely, suppose that     ) is a soft                 of each of its points. Then for each 

      ), there exists     )         ) such that     )      ). Then     )        )  
       ) . Since each     )  is         . It follows that     ) is         . 

Proposition 3.3 Every soft                 of a point is soft               .       

 Proof.  It is obvious from the fact that every          set is        .  

Definition 3.4  Let     ) be soft set of a            ), then a point     is called soft    
         point of     ),  if there exists an          set     ) such that       )      ) . The 

set of all              points of     ) is denoted by           )  
Proposition 3.5  Let     ) be a soft set of   , then           )           ). 
Proof. Since          set is       , so the proof  holds. 

Definition 3.6 Let     ) be asoft set of a           ), then the soft            of     ), denoted 

by           ),  is the intersection of all            sets containing     ). 
In the following theorem we provide some properties of              of a soft set. 

Theorem 3.7 Let        ) be     and let     ) and     ) be soft sets over   . Then  

1)           ) is the union of all          sets which are contained in     ). 
2)           ) is          set in   . 
3)     ) is          iff    )            ). 

4)       (          ))            ). 

5)       ( ̃)   ̃ and       (  ̃)    ̃. 
6)           )      ). 
7) If     )      ), then           )            ). 

8) If     )     )   ̃, then           )            ). 

9)           )            )        (    )     )). 

10)        (    )     ))            )            ). 
Proof.  The proofs of these facts are easy, so we will only prove the point number 7: 

   Suppose that                  )                                           ) such that 

      )      )      ), thus             ). 
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Theorem 3.8 Let     ) be any soft set in a            ), then           ) if and only if 
    )     )    for any          set     ) containing  . 

Proof.( ) let            ). Suppose that     )     )   , where     )  
       ) containing  . Hence,     )      ) 

 , where     ) 
           ) .                     Hence, 

            )  which is a contradiction.   

( )  Let            ), then        )  where     )          ) and     )      ) for 

each     ). Hence   (     ))
 
, where (     ))

 
        ) containing  . Now, we have 

    ) (     ))
 
 (     )) (     ))

 
  . 

Theorem 3.9 Let     ) be any soft subset of an            ) if     )     )    for any soft 

closed set     ) containing  , then            )  
Proof.  Suppose that     )         ) containing  , then by definition (2.1), there is     ) soft 

closed set such that       )      ). So, by the hypothesis,     )     )   . Hence, 
    )     )    for any          set     ) . Therefore,            )  
Theorem 3.10.  Let        ) be an     and let     ) and     ) be soft sets over   . Then  

1)          ) is the intersection of all            sets which are containing     ). 
2)     )           ). 
3)          ) is            set in   . 
4)     ) is            iff     )           ). 

5)      (         ))           ). 

6)       ( ̃)   ̃ and      (  ̃)    ̃. 

7) If     )      ), then          )           ). 

8) If          )           )   ̃  then     )     )   ̃. 

9)          )           )       (    )     )). 

10)       (    )     ))           )           ). 
Proof. It is obvious. 
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