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Abstract: The main goal of this paper is to introduce a new bitopological approaches to rough sets. Suggested 
approaches depend on two topologies, generated by a general relation. The first topology is a right topology 

whose subbase is the family of right neighborhoods and a subbase of the other topology, left topology, is the 

family of left neighborhoods, with respect to that general relation. Some Pawlak’s concepts are redefined, some 

properties are deduced and supported with proved propositions and many counter examples. We compare 

among suggested approaches, by using their approximations and accuracy measures. Hence, the best of them is 

determined. Finally, we deduce that traditional rough set model is a special case of any suggested model in this 

study. 
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1. INTRODUCTION 

Rough set theory, proposed by Pawlak in 1982 [1], is a very useful mathematical tool in classification 

of a collected data under equivalence relation. In Pawlak’s study, any rough set is replaced by two 
crisp sets called lower and upper approximations of it. 

Recently, many scientists have developed traditional rough set model, in many ways such as [2-13]. 

Especially, many interesting extensions of it have been made by using topological spaces such as [14-
16]. 

This paper aims to introduce a bitopological space using a new bitopological near open set called 

semi-bi-open set ( ). This bitopological space consists of two topologies. In our study, we consider 

that, every topology of this bitopological space is a view of the interested problem. These two 
topologies are generated by only one general relation, hence, there is no contradiction between these 

two views. Consequently, semi-bitopological rough concepts are introduced and compared with their 

traditionals. We conclude relationships among traditional and proposed semi-bitopological 
approaches to rough sets in a diagram. Finally, we illustrate that, Pawlak’s model is a special case of 

any proposed semi bitopological approach to rough sets. 

2. PRELIMINARIES 

In this section, some basic definitions are introduced. Pawlak’s concepts were defined in [1] as 

follows. 

Definition 2.1 Let X be the universe set and let E be an equivalence relation, representing our 

knowledge about the elements of X . Then ),( EX  is called Pawlak approximation space. An 

equivalence class of E  determined by element x  is  

)}.(=)(:{=][ '' xExEXxx
E

 

Definition 2.2 Let ),( EX  be a Pawlak approximation space. Lower, upper and boundary 

approximations of a subset XA  are defined as  

}=][:]{[=)(},][:]{[=)( AxxAEAxxAE
EEEE

 and ).()(=)( AEAEABND
E
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Definition 2.3 Let ),( EX  be a Pawlak approximation space. The degree of crispness of XA  is 

determined by the accuracy measure, defined as  

 .)(,
|)(|

|)(|
=)( AE

AE

AE
A

E
 

Definition 2.4 Let ),( EX  be a Pawlak approximation space and let Xx , rough membership 

relations to a subset XA  are defined as  

 ).(,)(, AExifAxandAExifAx  

Definition 2.5 Let ),( EX  be a Pawlak approximation space and let ,, XBA  rough inclusion 

relations are defined as  

 ).()(,)()(, BEAEifBAandBEAEifBA  

Topological rough approximations proposed by Wiweger [17] is the first generalization of rough set 

approximations based on topological structures. In his work, the lower and upper approximations are 

replaced by the interior and closure operators, respectively. 

Definition 2.6 [17] Let ),(
i

X  be a topological space and let XA . Interior and closure operators, 

respectively, are   

 }.:{=)(}:{=)( GAGAclandAGGAint
c

iiii
 

A subset XA  is called open set if 
i

A  and the family of all these open sets is denoted by 
i

O . 

The complement of any open set is called closed set and the family of all closed sets is .
i

C  

Remark 2.1 Let ),(
i

X  be a topological space and let XA . If  then  is called 

-exact set, otherwise, it is called -roughset. 

Definition 2.7 [18] Let ),(
i

X  be a topological space and let XA . A subset A  is called  

 )).((,)( AintclAifsetopenSopenSemi
iii

 

The family of all 
i

S -open sets is denoted by 
i

OS . The complement of any 
i

S -open set is called 
i

S -

closed set and the family of all 
i

S -closed sets is denoted by 
i

CS . 

Definition 2.8 [19] ),,(
21

X  is called bitopological space, where 
1
 and 

2
 are two topologies, 

defined on a nonempty set X . In ),,(
21

X  a subset XA  is called  

 )).((,
1212

AintclAifsetopenS  

The family of all 
12

S -open sets is denoted by 
12

OS . The complement of any 
12

S -open set is called 

12
S -closed set and the family of all 

12
S -closed sets is denoted by 

12
CS .  

3. SEMI-BI-NEAR ROUGH SET APPROXIMATIONS 

In this section, we define a new semi-bi-near open set, called 
bi

S -open set, defined on a bitopological 

space ),,(
lr

X  which is generated by a general relation. The subbase of the first topology 
r

(right 

topology) is the family of right neighborhoods ( =R
x

 }:{ xRyXy ) and the subbase of the second 
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topology 
l
 (left topology) is the family of left neighborhoods ( =

x
R  }:{ yRxXy ), with respect 

to a relation R . Relationship between traditional rough set approximations and suggested semi-bi-

rough set approximations is deduced. 

Definition 3.1 Let ),,(
lr

X  be a bitopological space and let XA . A  is called  

 }.{ AintclAintclAifsetOpenS
lrrlbi

 

Remark 3.1 Let ),,(
lr

X  be a bitopological space generated by a general relation, then   

        (a) The complement of 
bi

S -open set is called 
bi

S -closed set.  

        (b) The family of all 
bi

S -open sets is denoted by 
bi

OS .  

        (c) The family of all 
bi

S -closed sets is denoted by 
bi

CS .    

Proposition 3.1 Let ),,(
lr

X  be a bitopological space generated by a general relation, then   

        (a) 
r

O   
rl

OS   
bi

OS .  

        (b) 
l

O   
lr

OS   
bi

OS .  

Proof   

(a) =
r

O  }=:{ AintAXA
r

  }:{ AintclAXA
rl

 
rl

OS=   

        }:{ AintclAintclAXA
lrrl

 .=
bi

OS   

We can get the proof of (b) at the same way as (a).  

The following example illustrates that, containments in Proposition 3.1, may be proper. 

Example 3.1 Let R  be a binary general relation defined on a nonempty set },,,{= dcbaX  defined 

by )},(),,(),,(),,(),,(),,(),,(),,(),,{(= addcbcacdbbbdacaaaR . Hence, the subbase of 
r

 is 

}}{},,,{},,{},,,{{ adbadbdca  and the subbase of 
l
 is },,,{{ dca  },,{ cb  },,,{ cba  }}{a . Then, 

=
r

}}{},{},,{},,{},,,{},,,{,,{ dadadbdbadcaX  and =
l

,,{X },,,{ dca },,,{ cba },,{ cb  

},,{ ca },{a }}{c . Consequently, =
rl

OS },{},{,,{ daX },,{ da },,{ db }},,{},,,{ dcadba , =
lr

OS  

,,{X  },{a  },{c },,{ ca  },,{ cb  }},,{},,,{ dcacba , =
bi

OS  },,{},{},{},{,,{ cadcaX  },,{ da  

},,{ cb },,{ db },,{ dc },,,{ cba },,,{ dba },,,{ dca }},,{ dcb . Hence, },,{},{ cac  },,{},,{ cbacb   

rl
OS  and },,{},{ dad },,{},,{ dbadb

lr
OS . But, },{c  },{d  },,{ ca  },,{ cb  },,{ db  },,{ da  

},,,{ cba   },,,{ dba  },,{ dcb   
bi

OS . 

Definition 3.2 Let ),,(
lr

X  be a bitopological space generated by a general relation. For all i  

},{ lr , topological lower (resp. topological upper) approximation of any subset XA  denoted by 

A
i

 (resp. A
i

) and defined as follows  

 }.:{=}:{= HAHAandAGGA
c

i
i

i

i
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Definition 3.3 Let ),,(
lr

X  be a bitopological space generated by a general relation. For all I  

},,{
bilrrl

SSS , I -interior (resp. I -closure) of any subset XA , denoted by )(Aint
I

 (resp. 

)(Acl
I

), are  

 }.:{=}:{= HACIHAclandAGOIGAint
II

 

Definition 3.4 Let ),,(
lr

X  be a bitopological space generated by a general relation. For all I  

},,{
bilrrl

SSS , I -lower (resp. I -upper) of XA , denoted by A
I

 (resp. A
I

) are  

 .== AclAandAintA
I

I
I

I

 

Proposition 3.2 Let ),,(
lr

X  be a bitopological space, generated by a general relation, and let 

XA , then   

        (a) A
r

  A
rl

S

  A
bi

S

  A   A
bi

S
  A

rl
S

  .A
r

  

        (b) A
l

  A
lr

S

  A
bi

S

  A   A
bi

S
  A

lr
S

  .A
l

  

Proof   

(a) }:{= AGGA
r

r

 }:{ AGOSG
rl

 ][= A
rl

S

 =}:{ AGOSG
bi

       

][ A
bi

S

  A   =}:{ HACSH
bi

 ][ A
bi

S
  =}:{ HACSH

rl
 ][ A

rl
S

  

 =}:{ HAH
c

i
 .A

r
  

The proof of (b) is similar to the proof of (a).   

The following example illustrates that, the inverse of Proposition 3.2, does not hold. 

Example 3.2 According to Example 3.1, we can create Table 1, as follows   

Table 1. Comparison among proposed bitopological lowers and uppers. 

 XA    
 A

rl
S

     A
lr

S

     A
bi

S

   
  A

bi
S

     A
lr

S
     A

rl
S

  

}{c       }{c    }{c    }{c    },,{ dcb    }{c   

}{d    }{d       }{d    }{d    }{d    },,{ dcb   

},{ ca    }{a    },{ ca    },{ ca    },{ ca    X    },{ ca   

},{ da    },{ da    }{a    },{ da    },{ da    },{ da    X   

},{ cb       },{ cb    },{ cb    },{ cb    },,{ dcb    },{ cb   

},{ db    },{ db       },{ db    },{ db    },{ db    },,{ dcb   

},{ dc    }{d    }{c    },{ dc    },,{ dcb    },,{ dcb    },,{ dcb   

},,{ cba    }{a    },,{ cba    },,{ cba    },,{ cba    X    },,{ cba   

},,{ dba    },,{ dba    }{a    },,{ dba    },,{ dba    },,{ dba    X   

},,{ dcb    },{ db    },{ cb    },,{ dcb    },,{ dcb    },,{ dcb    },,{ dcb   
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From Table 1, 
bi

S -lower approximation is the greatest lower of the studied bitopological lowers and 

bi
S -upper approximation is the smallest upper of the studied bitopological uppers. So, 

bi
S -approach is 

the best bitopological approach in this study. 

Proposition 3.3 Let ),,(
lr

X  be a bitopological space generated by a general relation and let 

XEA, . For all I  },,{
bilrrl

SSS  we can prove the following properties   

        (a) =X
I

 XX
I

=  and =
I

 =
I

.  

        (b) A
I

 A  A
I

.  

        (c) If EA , then A
I

 E
I

 and A
I

  E
I

.  

        (d) EA
I

  A
I

  .E
I

  

        (e) EA
I

  A
I

  .E
I

  

        (f) 
c

I

cI

AA ][=  and ,][=
cIc

I

AA  where
c

A is the complement of A .  

Proof  By using the properties of bitopological lower and bitopological upper approximations, 

defined in Definition 3.4, we get the proof, directly. 

The following example illustrates that, containments in Property (c), may be proper. 

Example 3.3 According to Example 3.1, if }{= bA  and },{= baE , then =A
bi

S

 =A
rl

S

 

A
lr

S

 = , =A
rl

S
=A

lr
S

=A
bi

S
}{b , =E

bi
S

=E
rl

S

=E
lr

S

}{a , =E
rl

S
},,{ cba , 

=E
lr

S
 },,{ dba  and =E

bi
S

 },{ ba . Hence, A
rl

S

 E
rl

S

, A
lr

S

 E
lr

S

, 

A
bi

S

E
bi

S

, A
rl

S
 E

rl
S

, A
lr

S
E

lr
S

and A
bi

S
E

bi
S

. 

The following example illustrates that, a containment in Property (d), may be proper. 

Example 3.4 According to Example 3.1, if }{= bA  and },{= dcE , then =A
bi

S

 =A
rl

S

 

A
lr

S

= , =E
lr

S

}{c , =E
rl

S

}{d , =E
bi

S

 },{ dc , =},,{ dcb
rl

S

},{ db , =},,{ dcb
lr

S

 

},{ cb  and =},,{ dcb
bi

S

 },,{ dcb . Hence, EA
rl

S

  A
rl

S

E
rl

S

, EA
lr

S

  

A
lr

S

  E
lr

S

 and EA
bi

S

  A
bi

S

 E
bi

S

. 

The following example illustrates that, a containment in Property (e), may be proper.  

Example 3.5 According to Example 3.1, if },{= baA  and },,{= dcaE , then A
rl

S
 },,{= cba , 

A
lr

S
 },,{= dba , A

bi
S

 },{= ba , =E
rl

S
 =E

lr
S

 =E
bi

S
 X , =}{a

rl
S

 },{ ca , 
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=}{a
lr

S
 },{ da  and =}{a

bi
S

 }{a . Hence, EA
rl

S
  A

rl
S

  E
rl

S
, EA

lr
S

 

 A
lr

S
  E

lr
S

 and EA
bi

S
  A

bi
S

  E
bi

S
. 

Proposition 3.4 Let ),,(
lr

X  be a bitopological space, generated by a general relation and let 

XEA, , for all I  },,{
bilrrl

SSS , the following properties hold.   

        (a) EA
I

  A
I

  .E
I

  

        (b) EA
I

  A
I

  .E
I

  

Proof  By using the properties of interior and closure operators, also from Definitions 3.3 and 3.4, we 

get the proof, directly. 

The following example illustrates that, a containment in Property (a), may be proper. Let 
bi

SI = . 

Example 3.6 According to Example 3.1, if },{= caA  and }{= dE , then A
bi

S
},{= ca , E

bi
S

 

}{= d  and EA
bi

S
 X= . Hence, EA

bi
S

  A
bi

S
  E

bi
S

. 

The following example illustrates that, a containment in Property (b), may be proper. Let 
bi

SI = . 

Example 3.7 According to Example 3.1, if },{= cbA  and },{= dbE , then A
bi

S

 },{= cb , 

E
bi

S

 },{= db  and EA
bi

S

 = . Hence, EA
bi

S

  A
bi

S

  E
bi

S

. 

Proposition 3.5 Let ),,(
lr

X  be a bitopological space, generated by a general relation and let 

XA , for all I  },,{
bilrrl

SSS , the following properties hold 

        (a) =A
II

 .A
I

  

        (b) =A
II

 .A
I

  

Proof   

(a) Let Y  =  A
I

 and let Yu . But, Y  =  A
I

 =  }:{ AGOIG . Then, for all AG , 

we have YG , hence, u  Y
I

, it follows that, Y   Y
I

. On the other hand, from Proposition 

3.3, we can deduce that, Y
I

  Y . Consequently, Y
I

  Y . Thus, A
II

  A
I

.  

(b) From Proposition 3.3, we have, 
c

I

A  =  
cI

A][ . Then, A
I

 =  
ccI

A ][  and then, 

A
II

=
ccI

I

A ][ =
ccccII

A ])]([[ =
ccII

A ][ , from Property (a) of Proposition 

3.5, we have, 
cII

A =
cI

A . Hence, 
ccII

A ][ =
ccI

A ][ = A
I

. Thus, A
II

= .A
I

. 

Proposition 3.6 Let ),,(
lr

X  be a bitopological space, generated by a general relation and let 

XA , for all I  },,{
bilrrl

SSS , the following properties do not hold   

        (a) .= AA
II

I
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        (b) .= AA
II

I

 

The following example proves Property (a), of Proposition 3.6, at 
rl

SI = . 

Example 3.8 According to Example 3.1, if },,{= dcaA , then A
rl

S

 },,{= dca  and A
rl

S

rl
S

 

X= . Hence, A
rl

S

rl
S

  A
rl

S

. 

The following example proves Property (b) of Proposition 3.6, at 
lr

SI = . 

Example 3.9 According to Example 3.1, if },{= baA , then A
lr

S
 },,{= dba  and 

lr
S

A
lr

S
 

}{= a . Hence, 
lr

S

A
lr

S
  A

lr
S

. 

Lima 3.1 Let ),,(
lr

X  be a bitopological space, generated by a general relation, and let 

XEA, . For all I  },,{
bilrrl

SSS  we can prove the following property  

 .=][
c

I

c

I
AintAcl  

Proof   

=][
c

I
Acl  }:{ HACIHX =  )}()(:){( HXAXOIHX  

 =  }:{
c

AGOIG  .=
c

I
Aint  

Proposition 3.7 Let ),,(
lr

X  be a bitopological space, generated by a general relation, and let 

XEA, . For all I  },,{
bilrrl

SSS  we can prove that  

 .EAEA
III

 

Proof  

Where EA  =  
c

EA , then EA
I

 ==
cI

EA  =
c

I
EAint  

c

II
EintAint . By 

using Lema 3.1, we get =
c

II
EintAint  =][

c

II
EclAint  EclAint

II
. But, EclEint

II
. 

Consequently, EclAint
II

  =EintAint
II

 EA
II

. Hence, .EAEA
III

 

The following example illustrates that, a containment in Proposition 3.7, may be proper, at 
bi

SI = . 

Example 3.10 According to Example 3.1, if },,{= cbaA  and },{= caE , then },,{= cbaA
bi

S

, 

},{= caE
bi

S

 and =EA
bi

S

. Hence, EA
bi

S

 EA
bi

S
bi

S

. 

Proposition 3.8 In a bitopological space ),,(
lr

X , generated by a general relation, for any two 

subsets XEA, , the following property may be not satisfied for all I  },,{
bilrrl

SSS   
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 .EAEA
III

 

Proposition 3.8 is proved by the following example, at .=
bi

SI  

Example 3.11 According to Example 3.1, if },{= dcA  and }{= cE , then A
bi

S
},,{= dcb , E

bi
S

 

}{= c  and EA
bi

S
}{= d . Hence, EA

bi
S

A
bi

S
E

bi
S

.  

Definition 3.5 In a bitopological space ),,(
lr

X  generated by a general relation, for all 

},,,,{
bilrrl

SSSlrI  a subset XA  is called   

       (a) I -Totally definable ( I -exact), if  AAA
I

I

== .  

       (b) I -Internally definable, if  AA
I

=  and AA
I

.  

       (c) I -Externally definable, if  AA
I

 and AA
I

= .  

       (d) I -Rough, if  AA
I

=  and AA
I

= . 

The following example illustrates Definition 3.5, at 
bi

SI = . 

Example 3.12 From Example 3.1, we get the following results: }{b , },{ ba  are 
bi

S -externally 

definable sets, },{ dc , },,{ dca  are 
bi

S -internally definable sets and }{a , }{c , }{d , },{ ca , },{ da , 

},{ cb , },{ db , },,{ cba , },,{ dba , },,{ dcb  are 
bi

S -exact sets. 

Proposition 3.9 In a bitopological space ),,(
lr

X , generated by a general relation, for any subset 

XA , the following properties are satisfied   

        (a) A  is r -exact  A  is 
rl

S -exact  A  is 
bi

S -exact.  

        (b) A  is l -exact  A  is 
lr

S -exact  A  is 
bi

S -exact.  

        (c) A  is 
bi

S -rough  A  is 
rl

S -rough  A  is r -rough.  

        (d) A  is 
bi

S -rough  A  is 
lr

S -rough  A  is l -rough.  

Proof   

(a) Let XA  is r -exact set, then A
r

 =  A
r

 =  A . From Proposition 3.2, we have, A
r

  

A
rl

S

  A
bi

S

 and A
bi

S
  A

rl
S

  A
r

. Therefor, A
rl

S

 =  A
bi

S

 =  A
bi

S

 =  

A
rl

S
 =  A . Consequently, A  is 

rl
S -exact set and A  is 

bi
S -exact set.  

We can get the proof of (b), (c) and (d) at the same way as (a).  

4. SEMI-BI-ROUGH CONCEPTS 

In this section, Pawlak’s concepts are redefined and studied. The relationships among suggested semi-
bi-rough concepts and their traditionals rough concepts. A comparison among all these approaches by 

using their accuracy measures is given. Finally, we conclude the relationship among all studied 

approaches to rough sets in a diagram. 
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Definition 4.1 In a bitopological space ),,(
lr

X  generated by a general relation, we can determine 

the degree of crispness of any subset ,XA  by using a bitopological accuracy measure denoted by 

AC
I

, for all I  },,,,{
bilrrl

SSSlr  and it is defined as  

 .,= A
A

A
AC

I

I

I
 

Proposition 4.1 Let ),,(
lr

X  be a bitopological space and let XA , then   

        (a) AC
r

0  AC
rl

S
 AC

bi
S

 1 .  

        (b) AC
l

0  AC
lr

S
 AC

bi
S

 1 .  

Proof  By using Proposition 3.2, we get the proof directly. 

The following example studies a comparison among suggested semi-bitopological approaches, by 

using their accuracy measures. 

Example 4.1 From Example 3.1, we can create Table 2, as follows   

Table 2. Comparison among studied approaches by using their accuracy measures.   

   }{a    }{c    }{d    },{ ca    },{ da    },{ cb    },{ db    },{ dc    },,{ cba    },,{ dba    },,{ dcb   

AC
rl

S
   1/2  0   1/3   1/2   1/2   0   2/3   1/3   1/3   3/4   2/3  

AC
lr

S
   1/2  1/3   0   1/2   1/2   2/3   0   1/3   3/4   1/3   2/3  

AC
bi

S
   1  1   1   1   1   1   1   2/3   1   1   1  

From Proposition 4.1, we can deduce that, the best approach to rough sets, in this study, is 
bi

S -

approach. Also, from Table 2, we notice that, by using 
bi

S -set approximations, many subsets of X  

become crisp, although they are not 
rl

S -exact sets or 
lr

S -exact sets. 

Definition 4.2 Let ),,(
lr

X  be a bitopological space generated by a general relation and let 

XA . For all I  ,,,,{
lrrl

SSlr  }
bi

S  -rough membership relations, denoted by 
I

and 
I

, are 

defined as  

 .AxifAxandAxifAx
II

I

I

 

Proposition 4.2 In a bitopological space ),,(
lr

X  generated by a general relation. For any subset 

XA  and for all I  ,,,,{
lrrl

SSlr  }
bi

S , we can prove that,   

        (a) .AxAxAxAxAxAxAx
r

rl
S

bi
S

bi
S

rl
S

r

  

        (b) .AxAxAxAxAxAxAx
l

lr
S

bi
S

bi
S

lr
S

l

  

Proof  From Proposition 3.2, we get the proof, directly. 

The following Example illustrates that, the inverse of Property (a), does not hold. 
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Example 4.2 According to Example 3.1, if },{= daA , },{= baB , },,{= dcaC  and },{= cbE , 

then =E
rl

S

, },{= cbE
bi

S

, }{= aB
bi

S

, XC
bi

S
= , },{= baB

bi
S

, },,{= cbaB
rl

S
, 

},,{= dbaB
lr

S
, }{= aA

lr
S

 and },{= daA
bi

S

. Hence, c E
rl

S
 but c E

bi
S

, d A
lr

S
 but d  

A
bi

S
, b B

bi
S

 but Bb , Cb  but b C
bi

S
, c B

bi
S

 but c B
rl

S
 and d B

bi
S

 but d B
lr

S
. 

Definition 4.3 Let ),,(
lr

X  be a bitopological space generated by a general relation and let 

XEA, . For all I  ,,,,{
lrrl

SSlr  }
bi

S  -rough inclusion relations, denoted by 

I

 and 
I

, 

are  

.EAifEAandEAifEA
III

II

I

 

The following example illustrates Definition 4.3, at 
bi

SI = . 

Example 4.3 According to Example 3.1, if },{= baA , },{= caC , },{= dbD  and },{= dcE , then 

A
bi

S

}{= a , C
bi

S

},{= ca , D
bi

S
},{= db and E

bi
S

},,{= dcb . Hence, A C

bi
S

 and D E

bi
S

. 

Although, CA  and ED . 

Remark 4.1 From our study, we can conclude the relationship among suggested approaches to rough 

sets of XA  in Diagram 1, as follows 

 

 

   

 

 

 

Diagram 1: Relationship among studied approaches to rough sets. 

From Diagram 1, we can deduce that, any suggested semi bitopological approach to rough sets is 

better than its traditional. In addition, 
bi

S -approach is the best model of proposed models in this 

study. 

5. CONCLUSION  

In this paper, proposed semi bitopological approaches, depend on a general relation. If we repleace 

this relation by an equivalence relation R , then we get
Rxx

xRR ][== and then 
lr

= , generated 

by R . It followes that, ),,(
lr

X  becomes Pawlak space ),( RX . Therefor )(= ARA
I

and 

 
 A 

\h

sp

ac

e{

2c

m} 

 

 

 (resp.   ) 

  (resp.  ) 

 (resp.   ) 

 (resp.  ) 

) 
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)(= ARA
I

, for all I  ,,,,{
lrrl

SSlr }
bi

S . It means that, in this special case, all properties and 

concepts of any suggested approach must be returned to their traditionals. 

In addition, as we proved, 
bi

S -approach to rough sets is the best suggested approach in this study. 

Hence, by using this model, any vague concept has a big chance to be a precise concept. 
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