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1. Introduction 

    g*-closed sets were first introduced to bi-topological spaces in 2004 ([13]) by Sheik and Sundaram. 

Al- Zoubi in 2005, studied the concept of generalized w-closed sets([1]). Introducing regular star 

generalized closed sets in bitopological spaces was done by Kannan in 2006 ([5]). Mahdi first 

discussed semi-open and semi-closed sets in bitopological spaces in 2007 ([8]). R. K., Chandrasekhara 

and D.,  Narasemhan, in 2009, defined semi Star Generalized w-closed sets in Bitopological 

spaces([4]). w-locally closed sets in bitopological spaces were first introduced by Benchalli, Patil, and 

Rayanagoudar in 2010 ([3]). In 2010 ([12]), Sheik and Maragathavalli first discussed the idea of 

strongly *g closed sets in bitopological spaces. The concepts of GRW-closed sets and GRW- 
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continuity in bitopological spaces were presented by Nagaveni and Rajarubi in 2012 ([11]). Askandar 

and Mohammed, A subset W of a topological space ),X(  is referred to as an i-open set ([9]) if there 

is an open set O≠ , X s.t. )OW(ClW  . They could be combined with many other ideas of 

generalized open sets. The i-closed set is the complement of an i-open set, also they introduced the i-

open sets in bi-topological spaces. Molodtsov established the idea of soft sets and their characteristics 

in 1999([10]). Askandar Mohammed In 2020 defined a soft i-open set (in short setopens - )( [2]) in a 

single soft topological space as follows: a soft set E)(W,  is a soft i-open(SIOS) in E),(X, , whether a 

soft open set X,E)(O,   is existent where E))(O, 
~
 E)Cl((W,~E)(W,  . In 1963([7]),Kelly, J.C., 

defined the concept of bi-topological Spaces. In 2014, Ittanagi, B. M., defined the concept of soft bi-

topological spaces([6]) (in short S.BI.T.S.)as follows: if ),,( 1 EX  and ),,( 2 EX  are two different soft 

topologies on X, then )E,τ,τ,X( 21 is called a soft bi-topological space(S.BI.T.S). In this study, the 

idea of soft i-open sets in soft bi-topological spaces ),,,( 21 EX   is introduced. This set class might be 

introduced together with other soft set classes, objects have been listed above for comparison in order 

to identify common characteristics and qualities. 
iτs  is a family of all soft i-open sets of X. There are 

two components to this work. In the first, soft i-open sets in soft bi-topological spaces are defined, and 

numerous instances are provided. We create soft i-star generalized w-closed sets and soft i-star 

generalized w-open sets in the second part and look at their fundamental features in soft bi-topological 

spaces. )E,τ,τ,X( 21  denotes a soft bi-topological space, where )E,τ,X( 1 and )E,τ,X( 2  are soft-

topological-spaces.  For XEW ⊆),( , ),(- EMInts i  and )E,M(Clτs i -  denote the soft interior, soft 

closure of a soft set (M,E) with respect to the soft topology 
i

 . A point Xx  is called a 

condensation point of (M,E) if for each τ)E,U( ∈  with )E,Ux (∈ , the set )E,M()E,U(   is 

uncountable. (M,E) is called soft closedw  if it contains all its condensation points. soft openw set 

is the complement of soft closedw  set. The soft closurew  and soft eriorw int  of (M,E) 

designated by )E,M(intτsand)E,M(Clτs WiWi -- , respectively. C)E,M(  Denote the soft 

complement of (M,E) in X . S.BI.T.S denotes soft bi-topological space, sTs  denotes soft topological 

space.   

1. Soft i-Open Sets in Soft Bi-Topological Spaces. 

With using numerous related instances, we define soft i-open sets and many other concepts of soft 

generalized open sets in soft bi-topological spaces in this part. We also examine the sets' 

characteristics. 
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Definition1.1. Let )E,τ,τ,X( 21  be S.BI.T.S, a subset (M,E)  of X is called " )setopeniττs( --21 " 

assuming there is setopenτs -1  X,φ)E,U( ≠  s.t. ))E,U()E,W((Clτ)E,W( -s⊆ 2 . The 

complement of )setopeniττs( --21  is called )setclosediττs --21 . 

Definition1.2. A S.BI.T.S  )E,τ,τ,X( 21  is called "soft Bi-Topologically Extended" for SIOS in short (

.I.S.E.T.Bi.S ) if )setsopeniττs,X( --21 is sTs. On the other hand, if )setsopeniττs,X( --21  is not 

sTs, then, )E,τ,τ,X( 21  is called "not soft Bi-Topologically Extended" for SIOS (not .I.S.E.T.Bi.S  ). 

Where, )setsopeniττs,X( --21  denote the family of all SIOS in the S.BI.T.S  )E,τ,τ,X( 21 .  

Example1.3.Let },,{ wzrX  , },X),E,M(,φ{τ 11 = }X),E,M(),E,M(,φ{τ 212 = , },{ 21 eeE  . 

Where, })}{,(}),{,{(),( 211 rereEM  , })},{,(}),,{,{(),( 212 zrezreEM  . 

:aresetsopenτs -1 X),E,M(,φ 1 . :aresetsclosedτs -2

XweweEMwzewzeEM CC })},{,(}),{,{(),(})},,{,(}),,{,{(),(, 212211  . 

).)),(})},{,(}),,{,({((})},{,(}),,{,{(

))),(),(((),(

),)),(),(((),(

121221

1222

1121

XEMwrewreClswrewre

XEMEMClsEM

XEMEMClsEM



















  

Then, ),(),,( 21 EMEM })},,{,(}),,{,{( 21 caecae are 21s setsopeni  .But, 

})},{,(}),,{,{(})},{,(}),{,{(})},{,(}),{,{( 212121 wzewzewewezeze are not -21ττs setsopeni  , because 

there is no exist Usetopenτs -1 s.t., )).})}{,(}),{,({((})}{,(}),{,{( 21221 UzezeClszeze    

)).})},{,(}),,{,({((})},{,(}),,{,{( 21221 UwzewzeClswzewze    

)).})}{,(}),{,({((})}{,(}),{,{( 21221 UweweClswewe    

Therefore, }})},,{,(}),,{,{(),,(),,(,{-- 212121 XwrewreEMEMsetsopenis   . 

,--21  setsclosedis CC EMEM ),(,),( 21  , })},{,(}),{,{( 21 zeze  

Where, )setsopeniττs,X( --21  is sTs. Then, )E,τ,τ,X( 21  is a ...... ISETBiS  

Example1.4. Let },,,{ wzurX  , },),,(),,(,{ 211 XEMEM   

}),,(),,(),,(,{ 4312 XEMEMEM  , },{ 21 eeE  .Where, })}{,(}),{,{(),( 211 rereEM  , 

})},,{,(}),,,{,{(),( 212 wzuewzueEM  . })}{,(}),{,{(),( 213 zezeEM  , })},{,(}),,{,{(),( 214 zrezreEM  . 

:aresetsopenτs -1 XEMEM ),,(),,(, 21 . :aresetsclosedτs -2

XwuewueEM

wurewureEMwzuewzueEM

C

CC

})},{,(}),,{,{(),(

})},,,{,(}),,,{,{(),(})},,,{,(}),,,{,{(),(,

214

213211




. 
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By the same way, in Example 1.3, we have: , 21s setsopeni  are , ),,( 1 EM })},{,(}),{,{( 21 ueue

})},{,(}),{,{( 21 zeze })},{,(}),{,{( 21 wewe })},{,(}),,{,{( 21 zuezue , })},,{,(}),,{,{( 21 wuewue

})},{,(}),,{,{( 21 wzewze , ),,( 2 EM })},{,(}),,{,{( 21 ureure , })},{,(}),,{,{( 21 wrewre , 

Xwurewure })},,,{,(}),,,{,{( 21 . 

,--21  setsclosedis })},,,{,(}),,,{,{( 21 wzuewzue })},,,{,(}),,,{,{( 21 wzrewzre

})},,,{,(}),,,{,{( 21 wurewure })},,,{,(}),,,{,{( 21 zurezure })},{,(}),,{,{( 21 wrewre ,

})},,{,(}),,{,,{( 21 zrezre })},{,(}),,{,{( 21 ureure , })}{,(}),{,{( 21 rere , })},{,(}),,{,{( 21 wzewze ,

})},{,(}),,{,{( 21 zuezue , Xzeze })},{,(}),{,{( 21 . 

Where, )setsopeniττs,X( --21  is not sTs, Then, )E,τ,τ,X( 21  is not a ...... ISETBiS  

Definition1.5. Let (X, τ
i
,E) be sTs and let (W,E) be a soft subset of X . Recall that the term "soft i-

closure of(W,E)" is the intersection of all soft i-closed sets(SICS)  that contain (W,E), designated by 

sCli(W,E): sCli(W,E)= )E,F( i
Λi∈
 . i)E,Fi ∀(⊆E)(W,  where, )E,F( i  is SICS

 i in (X, τ
i
,E). 

sCli(W,E) is the smallest SICS containing (W,E). 

Definition1.6. Let (X, τ
i
,E)be sTs and let (W,E) be a soft subset of X. Recall that the union of  all SIOS 

contained in (W,E) is named soft i-interior of (W,E), denoted by sInti(W,E). sInti(W,E)= )E,I i(
Λi


∈

 

i∀)E,W(⊆E),iI( . Where,  (Ii,E) is SIOS i in  (X, τ
i
,E). sInti(W,E) is the largest SIOS contained in 

(W,E). 

Theorem1.7. Each setopenτs -1  is setopensi - in )E,τ,τ,X( 21  or ( -⊂ 211 ττs(τs i open sets)). 

Proof: Assume that X is a finite nonempty set. 

Let }),,(),.......,,(),,(,{},),,),.......(,(),,(,{ 212211 XEZEZEZXEWEWEW nn    . 

Where, XZXW ii ⊂E),(,⊂E),( i . :aresetsopenτs -1 XEWEWEW n ),,),.......(,(),,(, 21 . 

:aresetsclosedτs -2 XEZEZEZ C

n

CC ,),(,.......,),(,),(, 21 . 

)E,F())E,W()E,W((Clτs
)E,FW()E,W(

ii
ii (⊂E),

-


 =2 , where )E,F( is setclosedτs -2 . 

At least, X is a setclosedτs -2  contains ),(),( EWEW ii   i . Hence, ))E,W()E,W((Clτs ii -2 =

X)E,F(
)E,F(⊂E),W()E,W( ii




 .Therefore, )),(),((-(⊂E),( 2 EWEWClsW iii  XEF
EFWEW ii

),(
),(⊂E),(),( 

 , i

.Then, ( -⊂ 211 ττs(τs i open sets)). 

Theorem 1.7's converse is untrue. In fact, Example 1.4, })},{,(}),,{,{( 21 zuezue  is 

setopeniττs --21 , but it is not -1τs open set.▄ 

Definition1.8. Recall that extension sτ
i
 is the family of all SIOS subsets of space X. 
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Remark 1.9. (X, τ
i
,E) need not to be sTs. 

Definition1.10. A sTs )E,τ,X(  is called soft topologically extended for SIOS (shortly S.T.E.S.I.) if 

and only if (X, τ
i
,E) is sTs. If not, it's referred to as not S.T.E.S.I. 

Theorem1.11. Let X  be a finite set, with }X),E,W(,φ{τ =  where, (W,E) is a soft single subset 

of X (containing only one element). Then, (X, τ,E) is S.T.E.S.I. (i.e. (X, τ
i
,E)  is sTs). 

Corollary1.12. Let )E,τ,τ,X( 21  be a S.BI.T.S and let )E,τ,X( 1  be a (S.T.E.S.I.).  Similar to 

Theorem 1.11, let iτsτs 12 =  where, iτs 1  the largest family of all SIOS in )E,τ,X( 1 , then, -21ττs

setsopeni  2= τs . 

Proof: Assume that X={j1,j2,………,jn} and }})},{,(}),{,{(,{ 12111 Xjeje  . 

:aresetsopenτs -1  , })}{,(}),{,{( 1211 jeje ,X. By definition of soft i-open sets, we have: 

iτs 1 ={ , })}{,(}),{,{( 1211 jeje , })},{,(}),,{,{( 212211 jjejje , })},{,(}),,{,{( 312311 jjejje ,………,

})},{,(}),,{,{( 1211 nn jjejje , })},,{,(}),,,{,{( 32123211 jjjejjje , })},,{,(}),,,{,{( 42124211 jjjejjje ,……,

})},,{,(}),,,{,{( 212211 nn jjjejjje ,…, })},,,{,(}),,,,{,{( 43124311 nn jjjjejjjje ,

})},..,,,{,(}),,..,,,{,{( 32123211 nn jjjjejjjje =X}. Since, iss 12   , Then, :2 aresetscloseds 

})},,,{,(}),,,,{,{( 43124311 nn jjjjejjjje =X })},.....,,{,(}),,......,,{,{( 432431 nn jjjejjje ,

})},.....,,{,(}),,......,,{,{( 422421 nn jjjejjje ,……, })},.....,,{,(}),,......,{,{( 122121  nn jjejje ,

})},.....,{,(}),,......,{,{( 4241 nn jjejje , })},.....,,{,(}),,......,,{,{( 532531 nn jjjejjje ,..,

})},.....,{,(}),,......,{,{( 132131  nn jjejje ,…, })}{,(}),{,{( 2221 jeje , . 

Since, })}{,(}),{,{( 1211 jeje  is the alone s Xsetopens ,1   and the intersection between 

})}{,(}),{,{( 1211 jeje  and the soft sets })}{,(}),{,{( 2221 jeje , })}{,(}),{,{( 3231 jeje ,…,

})}{,(}),{,{( 21 nn jeje ,…, })},{,(}),,{,{( 322321 jjejje ,.., })},{,(}),,{,{( 2221 nn jjejje ,

})},,{,(}),,,{,{( 43224321 jjjejjje ,…., })},,{,(}),,,{,{( 322321 nn jjjejjje ,..,

})},,{,(}),,,{,{( 432431 nn jjjejjje ,…, })},,{,(}),,,{,{( 122431 nnnn jjjejjje   which does not contain 

})}{,(}),{,{( 1211 jeje , equal to  , similarly, in Theorem 1.11, we have: 

21s setsopeni 
2s  where, iss 12   .▄ 

Example1.13. Let },,{ wzrX  , },{ 21 eeE  },})},{,(}),{{(,{ 2,11 Xreres    

}})},,{,(}),,{,{(})},,{,(}),,{,{(})},{,(}),{,{(,{ 21212112 Xwrewrezrezrereress i  

aresetscloseds 2 Xzezewewewzewze })},{,(}),{,{(})},{,(}),{,{(})},,{,(}),,{,{(, 212121  

21s setsopeni 
2s . 

Definition 1.14. A subset ),( EM of S.BI.T.S ),,,( 21 EX   is called: 
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1. setcloseddgeneralizes 21 )( 21 setclosedgs  if ),(),(2 EUEMCls  where 

),(),( EUEM   and XEU ),(  is .1 setopens   

2. setopengs 21 if CEM ),(  is .21 closedgs   

3. setopenigs 21  if  ),(),( 2 EMIntsEF i   where ),(),( EMEF  X is .1 setcloseds   

4. setclosedigs 21  if CEM ),(  is .21 openigs  . 

5.  setclosedgenralzedstaris 21 )*( 21 setclosedgis   if ),(),(2 EUEMCls   where, 

),(),( EUEM   and XEU ),(  is 1s  .setopeni   

6. setopengenralzedstaris 21 )*( 21 setopengis   if CEM ),(  is .*21 closedgis   

7. setclosedwgenralzeds 21 ( setclosedgws 21 )if ),()(2 EUACls w  where 

),(),( EUEM  and XEU ),(  is .1 setopens   

8. setopenwgenralzeds 21 ( setopengws 21 ) if CEM ),(  is .21 closedgws   

Example 1.15. Let },,{ zrqX  (Finite), }})},{,(}),{,{(,{ 211 Xqeqe  }})},{,(}),{,{(,{ 212 Xqeqe  .

},{ 21 eeE   

}})},{,(}),{,{(,{ 211 Xqeqesetsopens   , }})},,{,(}),,{,{(,{ 211 Xzrezresetscloseds    

,{--1  setsclosedws })},{,(}),{,{( 21 qeqe })},{,(}),{,{( 21 rere })},{,(}),{,{( 21 zeze   

})},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 zrezre X} setsopenws --1  

,{--1  setsopenis })},{,(}),{,{( 21 qeqe })},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe ,X} 

,{--1  setsclosedis })},,{,(}),,{,{( 21 zrezre })},{,(}),{,{( 21 zeze })},{,(}),{,{( 21 rere ,X} 

Xqeqesetsopens })},{,(}),{,{(,{ 212   , Xzrezresetscloseds })},,{,(}),,{,{(,: 212    

,--2  setsclosedws })},{,(}),{,{( 21 qeqe })},{,(}),{,{( 21 rere })},{,(}),{,{( 21 zeze   

})},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 zrezre X} 

setsopenws --2  

,{--2  setsopenis })},{,(}),{,{( 21 qeqe })},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe ,X} 

,{--2  setsclosedis })},,{,(}),,{,{( 21 zrezre })},{,(}),{,{( 21 zeze })},{,(}),{,{( 21 rere ,X} 

,{--21  setsclosedgs })},{,(}),{,{( 21 rere , })},{,(}),{,{( 21 zeze })},,{,(}),,{,{( 21 rqerqe

})},{,(}),,{,{( 21 zqezqe })},,{,(}),,{,{( 21 zrezre ,X}, 
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})},{,(}),{,{( 21 aeae is not becausesetclosedgs 21  

.))1)(14.1((})}{,(}),{,{(})}){,(}),{,({(

})}){,(}),{,({(

21212

212

definitionqeqeXqeqeClsbut

XXqeqeCls








 

,{--21  setsopengs })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 rqerqe })},{,(}),{,{( 21 zeze

})},{,(}),{,{( 21 rere , })},{,(}),{,{( 21 qeqe ,X} But, })},,{,(}),,{,{( 21 zrezre is not setopengs 21  

because, })},,{,(}),,{,{(})}{,(}),{,{( 2121 zrezreqeqe C  and })},{,(}),{,{( 21 qeqe

))2(14.1(21 difinitionsetclosedgsnotis   

},{21 Xsetsopengis   , },{21 Xsetsclosedgis    

,{-*i-21  setsclosedgs })},,{,(}),,{,{( 21 zrezre X} 

,{-*i-21  setsopengs })},{,(}),{,{( 21 qeqe X} 

,{-g-21  setsclosedws })},{,(}),{,{( 21 qeqe })},{,(}),{,{( 21 rere })},{,(}),{,{( 21 zeze

})},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 zrezre X} setsopenws -g-21  

Example 1.16. Let RX  (" infinite"), },,{1 RQRs   },,{2 RQs   . Where, R  is the set of real 

numbers, Q  is the set of rational numbers and QR   is the set of irrational numbers. 

From definitions mentioned above, we have: 

RQRsetsopens ,,:1   .  },,,{1 RQQRsetsclosedws  setsopenws 1 ,

RQRsetsopenis ,,:1   , RQsetsopens ,,:2   , },,,{2 RQQRsetsclosedws    

,,,:2 RQsetsopenis   },,,{21 RQQRsetsclosedgs   ,,,:21 RQsetsopengis  

},,,{*21 RQQRsetsclosedgis   , },,,{21 RQQRsetsclosedgws    

2. Soft i-Star Generalized w-Closed and Soft i-Star Generalized w-Open Sets in Soft Bi-

Topological Spaces. 

Definition 2.1. A set ),( EM  of S.BI.T.S ),,,( 21 EX   is said to be 

setclosedwgenralizedstarisoft 21 21( s wg*i )setclosed ,if 

),(),(2 EUEMCls w  , ),(),( EUEM  and XEU ),(  is a 1s .setopeni   

Example 1.15 shows us: ,-g*i-21  setsclosedws })},{,(}),{,{( 21 qeqe })},{,(}),{,{( 21 rere

})},{,(}),{,{( 21 zeze })},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 zrezre X. 

Example 1.16, shows us: ,,,,:*21 RQQRsetsclosedgwis    

Remark 2.2. [2] Each soft open set in ),,( EX   is SIOS .  

Theorem 2.3. Let ),,,( 21 EX   be S.BI.T.S and XEM ),( . The following statements are correct: 
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1. If   ),( EM is closedws 2   then, ),( EM is closedgwis  *21 . 

2. If  ),( EM  is openis 1  and closedgwis  *21 then, ),( EM is closedws 2 . 

3. If  ),( EM is closedgwis  *21 then, ),( EM is  closedgws 21 . 

Proof:  

1. Let ),( EM be closedws 2 , ),(),( EUEM  and XEU ),(  are 1s .openi   then 

),(),(),(2 EUEMEMCls w  .Therefore, ),( EM is closedgwis  *21 . 

2. Assume that ),( EM  is openis 1  and closedgwis  *21 . Let  ),(),( EMEM   and  

),( EM  is 1s openi  . Then, ),(),(2 EMEMCls w  . Therefore, ),(),(2 EMEMCls w  . 

Then, ),( EM  is closedws 2 . 

3. Suppose that ),( EM  is closedgwis  *21 . Let ),(),( EUEM  and XEU ),(  is opens 1 . 

Since, ),( EU is 1s openi   in X "Remark 2.2", we get, ),(),(2 EUEMCls w  . Then, ),( EM  

is  closedgws 21  . ▄   

Theorem 2.4. Let ),,,( 21 EX   be S.BI.T.S, then every setclosedgis  *21  in X  is 

closedgwis  *21 . 

Proof: Let ),( EM  be setclosedgis  *21 , we have, " ),(),(2 EUEMCls  ", where "

),(),( EUEM  " and XEU ),(  are setopenis 1 . 

Since, ),(),( 22 EMClsEMCls w   , we get ),(),(),( 22 EUEMClsEMCls w   . 

Therefore, ),( EM  is closedgwis  *21 .▄ 

Remark 2.5. The inverse of Theorem 2.4 is untrue. In fact, "Example 1.15",  (M,E)= 

{(e1,{q,r}),(e2,{q,r})} is closedgwis  *21 set, but is not closedgis  *21 . 

Theorem 2.6. If ),( EM  is setclosedgwis  *21  in X  and ),(),(),( 2 EMClsEBEM w  , 

then (B,E) is setclosedgwis  *21 . 

Proof: Suppose that ),( EM  is setclosedgwis  *21  in X  and 

),(),(),( 2 EMClsEBEM w  . Let ),(),( EUEB  and ),( EU  is setopenis 1 . Then, 

),(),( EUEM  .Since, ),( EM  is setclosedgwis  *21 ,we have ),(),(2 EUEMCls w  . 

Since, ),(),( 2 EMClsEB w  , ),(),(),( 22 EUEMClsEBCls ww   . Hence, ),( EB  is 

closedgwis  *21 .▄    
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Theorem 2.7. If ),( EM  and ),( EB are setsclosedgwis  *21 then, so is ),(),( EBEM  . 

Proof: Suppose that ),( EM  and ),( EB are setsclosedgwis  *21 . Let XEU ),(  be 

setopenis 1 and ),(),( EUEM  . Then, ),(),(),( EUEBEM  and ),(),( EUEB  . Since, 

),( EM and ),( EB  are setsclosedgwis  *21 , we have,  ),(),(2 EUEMCls w  and 

),(),(2 EUEBCls w  . Then, ),()),(),((2 EUEBEMCls w   . Therefore, ),(),( EBEM   is 

.*21 setclosedgwis  ▄ 

Theorem 2.8. Let XEM ),( , then: 

1. If  ),( EM  is closeds 2   then, ),( EM  is closedws 2 . 

2. If  ),( EM  is " closedgis  *21 " then, ),( EM  is closedgs 21 . 

3. If  ),( EM  is " closedgs 21 "then, ),( EM  is  closedgws 21  . 

Proof:  

1.Let ),( EM be closeds 2 .Then ),(),(2 EMEMCls  .  

Since,  ),(),(),( 22 EMEMClsEMCls w   , we have ),(),(2 EMEMCls w  . Therefore, 

),( EM  is closedws 2 . 

2. Let ),( EM be closedgis  *21 . Let " ),(),( EUEM  " and XEU ),(  is opens 1 . 

Therefore, ),(),(2 EUEMCls  . Then, ),( EM  is closedgs 21 . 

3. Let ),( EM  be closedgs 21 . Let " ),(),( EUEM  " and XEU ),(  are opens 1 . 

Therefore, ),(),(2 EUEMCls  .  

Since ),(),(),( 22 EUEMClsEMCls w   , we have, ),(),(2 EUEMCls w  . Then, 

),( EM  is  closedgws 21 . ▄ 

Remark  2.9. Theorem 2.8's converse is untrue. In fact, Example 1.15,  (M,E) = {(e1,{q, z}), (e2,{q,z})} 

is setclosedws 2 , but it is not closeds 2 , (M,E)  is setclosedgs 21 , but it is not 

setclosedgis  *21 . Also (M2,E) = {(e1,{q}), (e2,{q})}  is closedgws 21 set but, it is not 

closedgs 21 . 
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Definition 2.10. A soft set ),( EM  of S.BI.T.S ),,,( 21 EX   is said to be 

setopenwgenralzedstaris 21 ))*(( 21 setopengwisshortly  , if CEM ),(  is 

.*21 setclosedgwis   

Example 1.15, shows us: ,-g*i-21  setsopenws })},{,(}),{,{( 21 qeqe })},{,(}),{,{( 21 rere

})},{,(}),{,{( 21 zeze })},,{,(}),,{,{( 21 rqerqe })},{,(}),,{,{( 21 zqezqe , })},,{,(}),,{,{( 21 zrezre X. 

Example 1.16, shows us: ,,,,:*21 RQQRsetsopengwis    

Theorem 2.11. ),( EM  is setopengwis  *21 if and only if  )(),( 2 AIntsEF w  , where

),(),( EMEF   and XEF ),(  is 1s setclosedi  . 

Proof: Assume that ),( EM  is setopengwis  *21 , XEF ),(  is 1s setclosedi  and 

),(),( EMEF  . Then CEF ),( is  1s openi   and CC EFEM ),(),(  . Since, CEM ),( is 

setclosedgwis  *21 , we have CC

w FMEMCls ),()),((2  . Since, 

 Cw

C

w EMIntsEMCls ),()),(( 22   , we have, ),(),( 2 EMIntsEF w  . 

Conversely, suppose that ),(),( 2 EMIntsEF w   where ),(),( EMEF   and XEF ),(  is 1s

setclosedi  . Then, CC EFEM ),(),(   and  CEF ),( is  1s openi  . Since, 

),(),( 2 EMIntsEF w   and  Cw

C

w EMIntsEMCls ),()),(( 22   , we have, 

CC

w EFEMCls ),()),((2  . Then, CEM ),( is setclosedgwis  *21 . Therefore, ),( EM  is 

setopengwis  *21 .▄           

Theorem 2.12. If )E,S( 1  and )E,S( 2  are separated setsopengwis  *21 , then so is

)E,S()E,S( 21  . 

Proof: Suppose that )E,S( 1  and )E,S( 2  are setsopengwis  *21 . Let XEF ),(  be 

setclosedis 1 and )E,S()E,S()E,F( 21  . Since )E,S( 1  and )E,S( 2  are separated soft sets, 

we have,   )E,S(Cls)E,S()E,S()E,S(Cls 211211  .  

Also,   )E,S(Cls)E,S()E,S()E,S(Cls 221212  . 

Then, )E,S()E,S(Cls))E,S()E,S(()E,S(Cls)E,F( 1122112    . By the same way, 

we have, )E,S()E,S(Cls)E,F( 222  . Since, XEF ),(  is setclosedis 1 , we have, 

)E,S(Cls)E,F( 11   and )E,S(Cls)E,F( 21   are setsclosedis 1 . Since,     )E,S( 1  and 

)E,S( 2  are setsopengwis  *21 , we have,  )E,S(Ints)E,S(Cls)E,F( 1w212   and

)E,S(Ints)E,S(Cls)E,F( 2w222   . 

Now ))E,S()E,S(()E,F()E,F( 21   ))E,S(Cls)E,F(( 12   ))E,S(Cls)E,F(( 22 

 ))E,S()E,S((Ints 21w2  . Therefore, )E,S()E,S( 21   is .*21 setopengwis  ▄ 
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Theorem 2.13. If )E,S( 1  and )E,S( 2  are setsopengwis  *21 then so is )E,S()E,S( 21   

Proof: Suppose that )E,S( 1  and )E,S( 2  are setsopengwis  *21 . Let XEF ),(  be 

setclosedis 1 and )E,S()E,S()E,F( 21  , we have )E,S()E,F( 1  and )E,S()E,F( 2 . 

Since, )E,S( 1  and )E,S( 2  are setsopengwis  *21 , we have )E,S(Ints)E,F( 1w2     and 

)E,S(Ints)E,F( 2w2   .Then ))E,S()E,S((Ints)E,F( 21w2   . Therefore, )E,S()E,S( 21   

is .*21 setopengwis  ▄ 

Theorem 2.14. If ),( 1 EM  is setopengwis  *21  in X  and 

),(),(),( 1212 EMEMEMInts w  , then ),( 2 EM  is setopengwis  *21 . 

Proof: Suppose that ),( 1 EM  is setopengwis  *21  in X  and 

),(),(),( 1212 EMEMEMInts w  . Let XEF ),(  be setclosedis 1 and ),(),( 2 EMEF  . 

Since, ),(),( 2 EMEF   and ),(),( 12 EMEM  , we have ),(),( 1 EMEF  . Since, ),( 1 EM  is 

setopengwis  *21 , we have, ),(),( 12 EMIntsEF w   and  Since, 

),(),( 212 EMEMInts w  , we have, ),(),( 2212 EMIntsEMInts ww   . Then, 

),(),( 22 EMIntsEF w  . Therefore,  ),( 2 EM  is setopengwis  *21 .▄   

Theorem 2.15.  Let ),,,( 21 EX   be S.BI.T.S and XEM ),( then the followings are true: 

1. If  ),( EM is openws 2 , then it is .*21 opengwis   

2. If  ),( EM  is closedis 1  and opengwis  *21 , then it is openws 2 . 

3. If  ),( EM  is opengwis  *21 , then it is  opengws 21  . 

4. If  ),( EM  is opengis  *21 then it is  opengwis  *21  . 

5. If  ),( EM is opengis  *21  then it is opengs 21 . 

6. If  ),( EM  is opengs 21  then it is  opengws 21  . 

Proof:   

1. Suppose that ),( EM  is openws 2 . We have CEM ),( is closedws 2 . Then, CEM ),( is

closedgwis  *21 (Theorem2.3(1)) .Therefore, ),( EM  is opengwis  *21 . 

2. Suppose that ),( EM  is closedis 1  and opengwis  *21 . Then, CEM ),( is 1s openi   

and closedgwis  *21 .  

Then, CEM ),( is closedws 2 (Theorem2.3(2)). Therefore , ),( EM  is openws 2 . 

3. Suppose that ),( EM  is opengwis  *21 . Then, CEM ),( is  closedgwis  *21 , hence 

CEM ),(  is closedgws 21 (Theorem2.3(3)). Therefore, ),( EM  is  opengws 21  . 
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4. Suppose that ),( EM  is opengis  *21 . Then, CEM ),( is  closedgis  *21 , hence 

CEM ),( is  closedgwis  *21 (Theorem 2.4). Therefore, ),( EM  is opengwis  *21 . 

5. Suppose that ),( EM  is opengis  *21 . Then, CEM ),( is  closedgis  *21 , hence 

CEM ),( is  closedgs 21 (Theorem 2.8(2))Therefore, ),( EM  is opengs 21 . 

6. Suppose that ),( EM  is opengs 21 . Then, CEM ),(  is closedgs 21 , hence CEM ),( is 

closedgws 21 (Theorem 2.8(3)).Therefore, ),( EM  is opengws 21 . ▄ 

Remark 2.16. The converses of Theorem 2.15(4)(5)(6) are not true. Indeed, In Example 1.15 , 

})}{,(}),{,{(),( 21 bebeEM  is opengwis  *21 , but it is not opengis  *21  and 

})}{,(}),{,{(),( 21 bebeEM  is setopenws 2 , but it is not opens 2 . Also, 

})}{,(}),{,{(),( 21 bebeEM   is setopengs 21 , but it is not setopengis  *21 .  

})},{,(}),,{,{(),( 21 cbecbeEM  is opengws 21  set but it is not opengs 21 . 

    
         

Conclusions: From above we concluded that(X, τ
i
,E) is not necessary to be sTs and (X, τ,E) is 

S.T.E.S.I. (i.e. (X, τ
i
,E)  is sTs if }X),E,W(,φ{τ =  where, (W,E) is a soft single subset of X 

(containing only one element). Each setopengis  *21  is opengwis  *21 , each

setopens 2  is  openws 2 , each setopengis  *21  is opengs 21  and each 

setopengs 21  is opengws 21  set, but the converses are not true. 
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