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Abstract: 
In this paper, we have discussed about the fuzzy soft  -regular and  -intra  

regular semigroups and their properties. 
Index Terms:  Soft semigroups, soft  -ideals,  -regular semigroups,  -intra regular 
semigroups, soft  -regular semigroups & fuzzy soft  - intra regular semigroups. 
1. Introduction: 
           The concept of fuzzy set was introduced by Zadeh [15] in 1965. Sen and Saha [13] 
defined the  -semigroup in 1986. Soft set theory proposed by Molotsov [8] in 1999. 
Soft set theory has been applied in many fields. Maji et al [7] worked on soft set theory 
and fuzzy soft set theory. Ali et al [1] introduced new operations on soft sets. Chinram 
and Jirojkul [4] defined the bi-ideals in  -semigroups in 2007. Prince et al [12] 
presented the fuzzy  - bi- ideals in  -semigroups in 2009. Kehayopula et al [6] 
initiated the bi-ideals and quasi ideals of semigroups and ordered semigroups. Dheena 
et al [5] studied the characterization of regular  -semigroups through fuzzy ideals in 
2007. Chinnadurai et al [3] worked on interval valued fuzzy soft semigroups, and he 
studied  -regular semigroups in fuzzy ideals in algebraic structures. Muhammad Ifran 
Ali [10] studied soft ideals over semigroups. Sujit Kumar Sardar [14] discussed the 
properties of fuzzy ideals in  -semigroups. Muhammad Akaram et al [9] discussed 
Fuzzy soft  semigroups. Munazza Naz et al [11] worked fuzzy soft quasi- ideals on 
fuzzy soft semigroups Ali et al [2] studied soft ideals and generalized fuzzy ideals in 
semigroups in 2009. 
2. Preliminaries: 
Definition 2.1 [13]: Let ...},,,{ cbaS  and ...},,,{  be two non-empty sets.   Then 

S is called a  semigroup if it satisfies the conditions 
,)( Sbai   

Scbacbacbaii  ,,)()()(  and  ,, . 

Definition 2.2 [5]: A  semigroup S is called a regular if for each element Sa , there 
exists Sx and  , such that axaa  . 

Definition 2.3 [8]: Let U be the universel set, E be the set of parameters, )(UP  denote 

the power set of U and A be a non-empty subset of E. A pair ),( AF  is called a soft set 

over U, where F is mapping given by ).(: UPAF   

Definition 2.4 [7]: Let ),( AF  and ),( BG be two soft sets over a common universe U  

then ),( AF AND ),( BG denoted by ),(),( BGAF  is defined as 

),(),(),( BAHBGAF  where BAGFH  ),(,)()(),(                                                                                

Definition 2.5 [7]: Let ),( AF  and ),( BG be two soft sets over a common universe U 

then ),( AF OR ),( BG denoted by ),(),( BGAF  is defined as ),(),(),( BAHBGAF 

where .),()()(),( BAGFH     

Definition 2.6 [1]: The extended union of two fuzzy soft sets ),( AF  and ),( BG over a 

common universe U is fuzzy soft set denoted by ),(),( BGAF   defined as  

),(),(),( CHBGAF  where ., CcBAC                                    
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Definition 2.7 [1]:The extended intersection of two fuzzy soft sets ),( AF  and ),( BG

over a common universe U is fuzzy soft set denoted by ),(),( BGAF  defined as 

),(),(),( CHBGAF  where ., CcBAC                                                         
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Definition 2.8 [1]: Let ),( AF  and ),( BG be two soft sets over a common universe U 

such that .BA The restricted intersection of ),( AF and ),( BG  is denoted by  

),(),( BGAF R and defined as ),(),(),( CHBGAF R  where ,, CcBAC   
 where ).()()( cGcFcH                                            

                                                                                 
Definition 2.9 [2]: The restricted product ),( CH  of two fuzzy soft sets ),( AF  and  

),( BG  over a semigroup S is defined as ),(~),(),( BGAFCH   where BAC   by   

.,)(~)()( CccGcFcH                                                                                                                           
Definition 2.10 [3]: A soft set ),( AF is called a soft semigroup over S if 

),(),(~),( AFAFAF  . Clearly a soft set ),( AF over a semigroup S is a soft semigroup if 

and only if )(aF is a subsemigroup of S, .Aa                                                       
Definition 2.11 [10]: A soft semigroup ),( AF over a semigroup S is called a soft regular 

semigroup if for each )(,  FA is regular.                                                                       . 

Definition 2.12 [15]: Let X be non-empty set. A fuzzy subset   of X is a function from X 

into the closed unit interval [0, 1]. The set of all fuzzy subsets of X is called a fuzzy 
power set of X and is denoted by )(XFP .                                                        .                                

Definition 2.13 [9]: A fuzzy soft set ),( A  of a  semigroup S, then ),( A  is called a 

fuzzy soft  subsemigroup of S if .,,,)},(),(min{)(   SyxAayxyx aaa  

Definition 2.14 [9]: A fuzzy soft set ),( A  of a  semigroup S is called a fuzzy soft 

 left(right) ideal  of S if SyxAaxyxyyx aaaa  ,,)),()((),()(  and 

Definition 2.15 [9]: A fuzzy soft  subsemigroup ),( A  of a  semigroup S is called 

a fuzzy soft  ideal of S if .,,,,,)},(),(max{)(   SzyxAayxyzx aaa

Definition 2.16 [9]: A fuzzy soft  subsemigroup ),( A  of a  semigroup S is called 

a fuzzy soft  bi-ideal of S if .,,,,,)},(),(min{)(   SzyxAayxyzx aaa

Definition 2.17 [9]: A fuzzy soft  subsemigroup ),( A  of a  semigroup S is called 

a fuzzy soft  interior ideal of S if SzyxAazyzx aa  ,,,),()(  and ., 

Definition 2.18 [11]: A fuzzy soft ),( A  over S is said to be a fuzzy soft quasi ideal of S 

if  )(e  is a fuzzy quasi ideal of S .Ae                                                                        . 

Definition 2.19 [11]: A fuzzy soft ),( A  over S is said to be a fuzzy soft generalized bi-

ideal of S if  )(e  is a fuzzy generalized bi- ideal of S .Ae  
3. Fuzzy Soft Gamma Regular Semigroups:                                               

In This section S denotes the soft  regular semigroup. 
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Definition 3.1: A soft  semigroup ),( AF over a semigroup S is called a soft 

regular semigroup if for each ),(,,  FA is regular.                                              

Example 3.2: },,{ 321 aaaS  and },{  where  ,  is defined on S with the 

following cayley table: 
  

1a  2a  3a  
4a     

1a  2a  3a  
4a  

1a  1a  1a  1a  1a   
1a  1a  1a  1a  1a  

2a  1a  2a  3a  
4a   

2a  1a  2a  3a  
4a  

3a  
1a  3a  3a  3a   

3a  
1a  3a  3a  3a  

4a  1a  3a  3a  3a   
4a  1a  2a  3a  

4a  

                                                                    Table-1                                                                                                     
Consider }a,a,a,a { 4321E and }a,a {)a ( 311 F , }a,a {)a ( 322 F , }a,a ,a {)a ( 3213 F

}a,a ,a {)a ( 4324 F .
     

Hence ),( SF is  soft  regular semigroup.                                                                                 

Theorem 3.3: Let ),( AF and ),( BG be two fuzzy soft  ideal (bi-ideal, interior ideal) 

over soft  regular semigroup S, then ),(),( BGAF  is fuzzy soft  ideal (bi-ideal, 

interior ideal) over soft  regular semigroup S.                                                                            
Proof:  Let ),( AF and ),( BG be two fuzzy soft  ideal over soft  regular semigroup 

S. Now we defined ),(),(),( CHBGAF  where BAC   and  

.),()()(),( CbabGaFbaH                                                                                                                   
Consider 
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Hence ),(),( BGAF  is fuzzy soft  ideal over soft  regular semigroup S.           

Theorem 3.4: Let ),( AF and ),( BG be two fuzzy soft  ideal (bi-ideal, interior ideal) 

over soft  regular semigroup S, then ),(),( BGAF  is fuzzy soft  ideal (bi-ideal, 

interior ideal) over soft  regular semigroup S.                                                                                          
Proof: The proof is straightforward. 
Theorem 3.5: Let ),( AF and ),( BG be two fuzzy soft  -ideal of S,then ),(),( BGAF 

is a fuzzy soft  ideal  over  S.                                                                                                               
Proof: Let ),( AF and ),( BG be two fuzzy soft  ideal over S, then  

 ),(),(),( CHBGAF   where  CcBAC  ,  
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Let Sts , and .             

(i)If BAc                                                                                                                                                       
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(ii)If ABc                                                                                                               
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(iii)If BAc  then )}()({)}(),(min{)( cGcFcGcFcH                                                                               
Now verify that   ,,)},)((),)((max{))(( StstcHscHtscH and Cc . Thus 

)}.(),(max{)( )()()( tsts cHcHcH   Hence ),(),(),( CHBGAF 
is a fuzzy soft 

ideal over S.                                                                                                                              
Theorem 3.6: Let ),( AF and ),( BG be two fuzzy soft  ideal over S, ),(),( BGAF 

is a fuzzy soft  ideal over S.                                                                                                             
Proof: The proof is straightforward.                                                                                               
Theorem 3.7: Let ),( AF and ),( BG be two fuzzy soft sets of soft  regular semigroup 

S. 1A and 2A are two non-empty subsets of S.                                                

)()()()(

)()()()(

2121

2121

~)(

~)(

AAeFAeFAeF

AAeFAeFAeF

ii

i














                                                                                                                    

Proof:  Let Sp , if 21 AAp  , then 1Ap and .2Ap we have        

)()()(

)()()()(
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2121

0
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Suppose 21 AAp  , then 1Ap and 2Ap
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Let Sp , if 21 AAp  , then there exists  ,11 Aa and 22 Aa   ,such that 21 aap   

1

}1,1min{
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So 1)()~(
21 )()( pAeFAeF    since 21 AAp  , 1)()()( 21

 pAAeF  .Suppose 21 AAp  , then 

  ,, 1121 Aaaap and .22 Aa   
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Hence )()()()( 2121

~
AAeFAeFAeF   

                                                                                                                   
Theorem 3.8: Let ),( AF be a soft subset of a semigroup S, ),( AF be a soft    

subsemigroup of S if and only if )(eF is fuzzy soft    subsemigroup of S.                                 

Proof:  Let ),( AF be a soft   semigroup of S                                                










).(0

)(1
)()(

eFaif

eFaif
eeF   

Let  ,, Sba if  )},(),(min{)( )()()( baba eFeFeF   then ,1)()( aeF   

1)()( beF  and ,0)()( baeF  this implies that )(, eFba   since )(eF  is     

subsemigroup of S, )(eFba  and hence 1)()( baeF  which is a contradiction. Thus 

)(,,)}(),(min{)( )()()( eFbababa eFeFeF   and .Ae  Conversely assume that 

)(eF  is soft    subsemigroup of S. Let )(, eFba  , then ,1)()( aeF  1)()( beF  ,  

)(eF  fuzzy soft    subsemigroup. Now ,)(1)}(),(min{ )()()( baba eFeFeF  
 

this implies that 1)()( baeF  and hence  .)(, AeeFba  Therefore ),( AF is a soft  

  subsemigroup of S.                                                                                                      
Theorem 3.9:   Let ),( BF be a soft    bi-ideal of S if and only if BeF )( (characteristic 

function) is a fuzzy soft  bi-ideal of S. 
Proof: Assume that ),( BF be a soft  bi-ideal of S, by theorem (3.7)  wehave

,)()()()()(
~~

BeFBSBeFBeFBeF S    hence BeF )( is a fuzzy soft  bi-ideal of S. 

Conversely assume that BeF )( is a fuzzy soft  bi-ideal of S, ,SB  by theorem (3.8), 

it is clear that B is a soft subsemigroup of S.                                                                                 
Let Sp such that BSBp  , then BeF )( is a fuzzy soft  bi-ideal, we have

1)()~~()( )()()()()(   pSp BSBeFBeFBeFBeF   which implies that  Bp and hence 

.BBSB  Hence ),( BF is a soft  bi-ideal of S.                                                        

Theorem 3.10:   Let ),( AF be a soft  ideal of S if and only if AeF )( (characteristic 

function) is a fuzzy soft  ideal of S.                                                                                 
Proof: The proof is straightforward.                                                                                                   
The following theorem is relation between soft set and fuzzy set.                                    
Theorem 3.11: Let ),( AQ be a soft subset of a  semigroup S, then ),( AQ is a soft  - 

quasi ideal of S if and only if Q  (characteristic function) is fuzzy soft   -quasi ideal of S. 

Proof: Suppose ),( AQ is a soft   quasi ideal of S and )(eF  be the characteristic 

function of S, let .Sx  If  ),( AQx then ).(1)())~()~(( )()( xfx QQeFeFQ   
      

If  ),( AQx then ).,(),(),(),(),( AQAQESESAQx                                                 
Case(i): Let ),,(),( ESAQx    ),(),( AQESx  .  If bax 1   then ),( AQa  . Then
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Therefore .)()( )~()~( QQeFeFQ   
                                                                                     

Case (ii): Let ),,(),( ESAQx    ),(),( AQESx  .  If ,2 vux    then ),( AQv . Then

).(0

)}}}(),({min{sup)}},(),({min{supmin{)())~()~(( )()()()(

21

x

vubax

Q

QeF
vux

eFQ
bax

QeFeFQ













Therefore .)()( )~()~( QQeFeFQ   
                                                                               

Case (iii):  Let ),,(),( ESAQx  ),(),( AQESx  .  If bax 1   then ),( AQa  , then 

and if  ,2vux  then ).,( AQv Then  
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Therefore .)()( )~()~( QQeFeFQ    Hence Q is a fuzzy soft   quasi ideal of S. 

Conversely, suppose that Q  is a fuzzy soft  quasi ideal of S.                                                                         

Let  )~()~( )()( QeFeFQx    then there exists  ),(,,, AQzySts      and  ,

such that  .ztsyx                                                                                                                         
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Similarly, .1))(~( )( xQeF   Since QQeFeFQ   )~()~( )()(  .                                         

Consider                                                                                  

1}1,1min{

)})(~(),)(~min{(

)))(~()~(()(

)()(

)()(







xx

xx

QeFeFQ

QeFeFQQ









                                                                                         
Thus ),( AQx  and  hence ),(),(),(),(),( AQAQESESAQ  .Therefore ),( AQ is a 

soft  -quasi ideal of S.                                                                                                                              
Theorem 3.12: The following conditions are equivalent   
            )(i Every soft  -bi-ideal is a soft  -ideal of S.                 .                                        

)(ii  Every fuzzy soft  -bi-ideal of S is a fuzzy soft  -ideal of S.                                            

Proof: Assume that condition (i) holds, let )(eF  be any fuzzy soft  -ideal of S. Let )(eF

be any fuzzy soft   -bi-ideal of S, and ,, Sqp  since the set ),(~),(~),( AFESAF  is a 

soft  -bi-ideal of S, by the assumption is soft  -right ideal of S is soft  -regular ,we have 
,),()),(( pFpqpFpqp   there exists Sx  such that ,pxpqp 

since )(eF is a fuzzy soft  -bi–ideal of S, .Ae                                                                    

Consider                                                                                                  
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).(

))(),(min(

)()(

)(

)()(

)()(

p

pp

pxpqp

eF

eFeF

eFeF













                                                                                                                            

  

Hence )(eF is a fuzzy soft  -right ideal of S. Similarly )(eF is a fuzzy soft  -left ideal of 

S. Therefore )(eF is a fuzzy soft  - ideal of S.  Hence ).()( iii                                                                       
Conversely assume that  )(ii  holds. Let  ),( AF  be a soft  -ideal of S, by theorem )9.3( , 

the characteristic function  BeF )(  is a fuzzy soft  -bi-ideal of S. Hence by assumption  

AeF )( is a fuzzy soft   -ideal of S, thus by theorem ),10.3( AeF )( is soft  -ideal of S. 

Hence )()( iii                                                                                                                                                               
The following examples shows that fuzzy soft  -ideal and fuzzy soft  -bi-ideal of S.  
Examples 3.13: Let }a,a,a,a { 4321S and },{  in the table.1.                                                    

Let  }a,a,a,a { 4321E , },{ 31 uuA  then ),( AF is a fuzzy soft set defined as,                           

)}1.0,(),5.0,(),1.0,(),8.0,{(

)}3.0,(),7.0,(),3.0,(),9.0,{(

4321)(

4321)(

3

1

aaaa

aaaa

uF

uF









                                                                                                                                  
Hence ),( AF is a fuzzy soft  -bi-ideal and fuzzy soft   -ideal over S.                                                              

Theorem 3.14: The following conditions are equivalent.                                                                                      
)(i ),( AF  is a fuzzy soft   -ideal of S.                                                                                                                              

)(ii ),( AF  is a fuzzy soft   -interior ideal of S.                                                                        

Proof:  Let )(eF is a fuzzy soft  -ideal of S,  .Ae                                                                  
We have )()( )()( rqrqp eFeF   , since )(eF is a  - left ideal of S.                                                                                                                                                                                                                     

)()( qeF , since )(eF is a  - right ideal of S.                                                

Hence  Srqpqrqp eFeF  ,,)()( )()(    and .,                                                                      
Conversely assume that )(eF is a fuzzy soft  - interior ideal of S. Let ,, Sqp  since S is a 

soft  - regular semigroups, there exists ,, Syx  such that pxpp  and qyqq 

and .,   Thus we have                                                                                     

)(

))((

))(()(

)(

)(

)()(

p

qpxp

qpxpqp

eF

eF

eFeF













and 

 

 

)(

))((

))(()(

)(

)(

)()(

q

qyqp

qyqpqp

eF

eF

eFeF













                                                                                                                 
Hence  proved.                                                                                                                                                   
The following example shows that fuzzy soft  - ideal and  - interior ideal of S.                                            
Examples 3.15: Let }a,a,a,a { 4321S and  },{  in the table.1.                                               

Let }a,a,a,a { 4321E , },{ 31 uuA  then ),( AF is a fuzzy soft set defined as,  

)}3.0,(),6.0,(),3.0,(),7.0,{(

)}2.0,(),4.0,(),2.0,(),8.0,{(

4321)(

4321)(

3

1

aaaa

aaaa

uF

uF









                                                                                                                                                                                                                                    
Hence ),( AF is a fuzzy soft  -interior ideal and fuzzy soft  -ideal over S.                          



International Journal of Multidisciplinary Research and Modern Education (IJMRME) 

ISSN (Online): 2454 - 6119 

(www.rdmodernresearch.com) Volume II, Issue II, 2016 

245 
 

Theorem 3.16: Every fuzzy soft  -quasi ideals are fuzzy soft  -bi-ideal of  S.                                                                                                                                                    

Proof: Let )(eF is a fuzzy soft  - quasi ideal of S. It is sufficient to prove that  

AeSrqprprqp eFeFeF  ,,,)}(),(min{)( )()()(   and .,                                       

since )(eF is a fuzzy soft   -quasi ideal of S.   Consider

 
)})(~(),)(~min{(

)))(~()~(()(

)()()()(

)()()()()(

rqprqp

rqprqp

eFeFeFeF

eFeFeFeFeF












 

)(

)}(),({min

)}(),({minsup))(~(

)(

)()(

)()()()(

p

rqp

vurqp

eF

eFeF

eFeF
vurqp

eFeF

















 

)(

)}(),({min

)}(),({minsup))(~(

)(

)()(

)()()()(

r

rqp

vurqp

eF

eFeF

eFeF
vurqp

eFeF

















                                                                               

Hence .)}(),(min{)( )()()( rprqp eFeFeF  
                                                                                 

Theorem 3.17: In a soft   -regular semigroup S, then  fuzzy soft  -quasi-ideals and 

fuzzy soft  -bi-ideals are coincide.                                                                                                              
Proof: It is remains to prove that every fuzzy soft  -bi-ideals are fuzzy soft   -quasi-

ideals if )(eF  be a fuzzy soft   -bi-ideal of  S, then   

).......(..........)~()~( )()()()()( ieFeFeFeFeF                                                                                                      

Let ,Sp suppose that .),())(~( )()()( Aepp eFeFeF      Consider 

)))(~()~((

)})(~(),)(~{(min

))(~()((

)()()()(

)()()()(

)()()(

p

pp

pp

eFeFeFeF

eFeFeFeF

eFeFeF



















                                                                                     
Now suppose that )())(~( )()()( pp eFeFeF   , then there exists yxpSyx  ,, such 

that  ))()}(~)(min{( )()()( pyx eFeFeF   that is )(..........).........)()( )()( iipx eFeF   ,now 

we prove that  ))())(~( )()()( pp eFeFeF   ,so equation )(i is satisfied. Since 

 )}(),(min{sup)()~( )()()()( rqp eFeF
rqp

eFeF 


 .                                                                           

Prove that  ,,,))()}(~)(min{( )()()( Srqpprq eFeFeF    since S is soft  -regular,  

there exists Su such that .rquyxpupp   Then since )(eF is a fuzzy soft    -

bi-ideal, we have  )}.(),(min{)()( )()()()( rxrquyxp eFeFeFeF  
 

                                                                      

If ),()}(),(min{ )()()( xrx eFeFeF    then )()( )()( px eFeF   , which is impossible by                

equation ),(ii thus  ),()}(),(min{ )()()( rrx eFeFeF   then  

.)},(),({min)()( )()()()( Aerqrp eFeFeFeF  
                                                                        

Theorem 3.18: The following conditions are equivalent                                                   
),()( AFi is  -regular.                                                                                        
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),(~),(),(),()( 2121  LBLBii R  for every soft   -bi-ideal ),( 1B and every  

soft   -left ideal ),( 2L of S.                                                                                                                                    

Proof:   )()( iii  By definition ),(),(~),( 21121   KLB  where 
1K is a function 

.,)(),(),()),,(()(: 211211   LBKFPK Now 

),(),(),( 21221  RR KLB  where 
2K is a function 

21  R to )(SP such that 

.,)(),(),( 212   LBK                                                                                                                

we  suppose that   ),(),(  LBp  since ),( Fp and ),( F is regular ,there 

 exists Sq such that pqpp  .Now ),(,),(  LpqBp  and hence  

).(),(  LBpqpp  This shows that ).,(~),(),(),( 2121  LBLB R                     

)()( iii  .Suppose that ),(21  F and B is a function from )),((),(  FPtoF

defined by ),(,),()( 1  FppFppB  and L is a function from  

)),(),(  PFtoF defined by  ).,(,),()( 1  FppFpL  Then ),(,( FB is a 

soft   -bi-ideal and ),(,( FL is a soft  -left ideal over ),( F by hypothesis 

.),(),(),()()()()( 111 pFppFpFppLpBpLpBp                         

Therefore ),( AF is soft  -regular.                                                                                                          

Theorem 3.19:  Every fuzzy soft  -generalized bi-ideal is a fuzzy soft  -bi-ideal of S.                                                                                                                                                                                       

Proof: Let  )(eF be any fuzzy soft   -generalized bi-ideal of S and let ,Sq  since S is a 

soft  -regular there exists ,Sx such that .qxqq  we have  

)}.(),(min{

))((

))(()(

)()(

)(

)()(

qp

qxqp

pxqpqp

eFeF

eF

eFeF













                                                                                                                     

This implies that )(eF is a fuzzy soft  -subsemigroup of S and so )(eF is a fuzzy soft  - 

bi-ideal of S.                                                                                                                                         
Theorem 3.20: The following conditions are equivalent 

),()( AFi is  -regular.                                                                                        

),(~),(),(),()( 2121  LBLBii R  for every fuzzy soft   -generalized bi-

ideal ),( 1B and every  fuzzy soft   -left ideal ),( 2L of S.                                                               

),(~),(),(),()( 2121  LBLBiii R  for every fuzzy soft   - bi-ideal ),( 1B

and every  fuzzy soft   -left ideal ),( 2L of S.                                                                                                                 

Proof:   )()( iii  .By definition ),(),(~),( 2121   NLB  where N is a function 

).(,),()(),()),,(()(: 2121   BLNFPN Let ),( 1B  be a 

fuzzy soft generalized   -bi-ideal and ),( 2L  be fuzzy soft  - left ideal of S.  Since 

),( AF is soft  - regular, let ),( Fa there exists Sx such that axaa  .                                               

Consider                                                                                                          

)))(()((

)}(),({min

)}(),({min

)}(),({minsup))(~(

21

21

21

2121

aaa

aa

axa

qpa
qpa




















                                                                                                                        
Which  implies that ).,(~),(),(),( 2121  LBLB R                                                                              

)()( iiiii  . By theorem 3.19.                                                                                                            
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)()( iiii  . let ),( 1B be a fuzzy soft  -bi-ideal and ),( 2L  be fuzzy soft  - left ideal                   

of S,  let ),,(),( 21  LBa R by theorem )10.3( and theorem )9.3( , LeF )( is a fuzzy soft 

- left ideal and  BeF )( is a fuzzy soft  - bi-ideal of S, and ),(),(~),( 2121   NLB 

where )),(()(: 21  FPN  and ).(,),()(),( 21   BLN Then 

by hypothesis .~
)()()()( LeFBeFLeFBeF                                                                                                        

we have                                                                                              

.1}1,1min{

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



 ppp LeFBeFLeFBeF 
                                                           

),,(),( 21  LBa R  since LeFBeF )()(
~   is a fuzzy soft subset of S, we have 

 .1))(~( )()( SaaLeFBeF                                                                                                                            

Consider                                                                                 

.1}1,1{min

)}(),({min

)}(),({minsup))(~(

)()(

)()()()(








aa

qpa

LeFBeF

LeFBeF
qpa

LeFBeF



 

                                                                                      Hence 1~
)()( LeFBeF    thus )}(),({minsup1 )()( qp LeFBeF

qpa




 , which implies that  

1)()( pBeF and 1)()( qLeF it follows that ),,( 1Bp ),( 2Lq then  

).,(),( 21  LBqpa  Therefore ),,(~),(),(),( 2121  LBLB R  by theorem  

),18.3( hence ),( AF is soft  -regular semigroup.                                                                                   
Theorem 3.21: The following conditions are equivalent                                                                   

),()( AFi  is left  -regular.                                                                        

),(~),(),(),()( 2121  BIBIii R  for every fuzzy soft  -ideal ),( 1I   and fuzzy soft 

 -bi-ideal ),( 2B of S.                                                                                                                           

Proof: )()( iii   By definition ),(),(~),( 2121   KBI  where K is a function 

.,,),(),()()),,(()(: 2121   BIKFPK Let ),( AF  be soft  

 left regular  and ),( Fa  , then there exists Sp and  ,  such that 

aapa  .                                                                                                                                                                        

Let ),( 1I be fuzzy soft  ideal and ),( 2B be fuzzy soft   bi-ideal of S. Consider

))((

)}(),(min{

)}(),(min{

)}(),(min{sup)()~(

21

21

21

2121

a

aa

aap

qpa
qpa




















                                                                                                                       
Hence ),(~),(),(),( 2121  BIBI R                                                                             

)()( iii   suppose ),( 1I and ),( 2B are fuzzy soft   ideal and fuzzy soft   bi-

ideal of S such that ),(~),(),(),( 2121  BIBI R  . Let I be any soft   ideal and B 

be any soft   bi-ideal of S, BIp  , by theorem (3.10) IeF )( is fuzzy soft   ideal 

of S and by theorem (3.9) BeF )( is fuzzy soft  bi- ideal of S. Now by theorem (3.7) we 

have
 
 BeFIeFBIeF )()()(    

 and hence  
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)7.3()(

)()~(

))(~(

))((1

)(

)()(

)()(

)(

theorembyp

p

p

p

BIeF

BeFIeF

BeFIeF

BIeF























   

 

It follows that ),(~),( 21  BIp  and hence ).,(~),(),(),( 2121  BIBI R 

Hence ),( AF  is soft left  -regular.  

4. Fuzzy Soft Gamma Intra Regular Semigroups: 
In this section S denotes the soft  intra regular semigroup.                                                  

Definition 4.1: A soft  semigroup ),( AF over a semigroup S is called a soft  intra 

regular semigroup if for each ),,(,,,  FA is intra regular.                                   

Example 4.2: },,,,{ 4321 aaaaS  and },,{  where  ,,  is defined on S with 

the following cayley table: 
  

1a  2a  3a  
4a     

1a  2a  3a  
4a     

1a  2a  3a  
4a  

1a  1a  1a  1a  1a   
1a  1a  1a  1a  1a   

1a  1a  1a  1a  1a  

2a  1a  2a  3a  
4a   

2a  1a  2a  3a  3a  
 

2a  1a  3a  3a  3a  

3a  
1a  3a  3a  3a   

3a  
1a  3a  3a  3a  

 
3a  

1a  3a  3a  3a  

4a  1a  3a  3a  3a   
4a  1a  2a  3a  4a   

4a  1a  2a  3a  4a  

                                                                       Table-2 
Consider },,,{ 4321 aaaaE  and  },{)( 311 aaaF  , },,{)( 3212 aaaaF  , },,{)( 4323 aaaaF 

},,{)( 4314 aaaaF  Hence ),( SF is  soft  intra regular semigroup.                                    

Theorem 4.3: Let ),( AF and ),( BG be two fuzzy soft  ideal (bi-ideal, interior ideal) 

over soft   intra regular semigroup S, then ),(),( BGAF  is fuzzy soft  ideal (bi-

ideal, interior ideal) over soft  intra regular semigroup S.                                                        
Proof: The proof is Straightforward                                                                                           
Theorem 4.4: Let ),( AF and ),( BG be two fuzzy soft  ideal (bi-ideal, interior ideal) 

over soft   intra regular semigroup S, then ),(),( BGAF  is fuzzy soft  ideal (bi-

ideal, interior ideal) over soft  intra regular semigroup S.                                                      
Proof: The proof is Straightforward                                                                                         
Theorem 4.5: The following conditions are equivalent.                                                                             

)(i ),( AF  is a fuzzy soft   -ideal of S.   

 )(ii ),( AF  is a fuzzy soft   -interior ideal of S.   

Proof:  Let )(eF is a fuzzy soft  -ideal of S,  .Ae                                                                                         
We have )()( )()( rqrqp eFeF   , since )(eF is a  - left ideal of S.                                                    

)()( qeF , since )(eF is a  - right ideal of S.                                                        

Hence  Srqpqrqp eFeF  ,,)()( )()(    and .,                                                                                   

Conversely assume that )(eF is a fuzzy soft  - interior ideal of S. Let ,, Sqp  since S is a 

soft  - intra regular semigroups, there exists ,,,, Svuyx  such that yppxp  and 
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vqquq  and .,,   Thus we have                                 
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





                                                                                          
Hence  proved.                                                                                                                                
Theorem 4.6: The following conditions are equivalent ),()( AFi is  -intra regular.                                                                                       

),(~),(),(),()( 2121  RLRLii R  for every soft   -left ideal ),( 1L and every  soft  

 -right ideal ),( 2R of S.                                                                                                                        

Proof:   )()( iii  By definition ),(),(~),( 21121   KRL  where 
1K is a function 

.)()()()),,(()(: 211211   RLKFPK we have   

),(),(),( 21221  RR KRL  where 
2K is a function 

21  R to )(SP such that 

.)()(),( 212   RLK                                                                                                              

we  suppose that   ),()(  RLa  since )(Fa and )(F is intra regular ,there exists  

Sqp , such that qaapa  .Now ),(,)(  RqaLap  and hence  

)()(  RLqaapa  This shows that ),(~),(),(),( 2121  RLRL R                     

)()( iii  .Suppose that )(21  F and  N is a function from ))(()(  FPtoF  
defined by )(,)()( 1  FaaFaL  and  R  is a function from ))()(  PFtoF defined 

by  ).(),()( 1  FaFaaR  Then ))(,( FL is a soft   -left ideal and ))(,( FR is a 

soft  -right ideal over )(F by hypothesis  

).()()()()()( 11  FaaFaRaLaRaLa                                                                                              

Therefore ),( AF is soft  -intra regular.                                                                                           

Theorem 4.7: The following conditions are equivalent                                                                   
),()( AFi  is left  intra regular.                                                     

),(~),(),(),()( 2121  RLRLii R  for every fuzzy soft  left ideal ),( 1L   and fuzzy 

soft  right ideal ),( 2R of S.                                                                                                                  

Proof: )()( iii   By definition ),(),(~),( 21121   MRL  where 1M  is a function 

.,)()()()),(()(: 211211   RLMFPM

),(),(),( 21221  RR MRL     where 2M  is a function )()( 21 SP such that 

 )()()()( 212   RLM R Let  ),( AF  be soft   intra regular  and 

)(Fa  , then there exists  Sqp , and  ,,  such that .qaapa  Consider
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Hence ),(~),(),(),( 2121  RLRL R                                                                                               

)()( iii   suppose ),( 1L and ),( 2R are fuzzy soft   left ideal and fuzzy soft   
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right ideal of S such that ),(~),(),(),( 2121  RLRL R  , and ),(),( 21  RLa R , 

by theorem (3.10) LeF )( is fuzzy soft   left ideal of S and ReF )( is fuzzy soft  right 

ideal of S. Now by theorem )7.3( , we have  ReFLeFRLeF )()()(

~    
and hence   

 

)7.3()()(
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


 

It follows that ),(~),( 21  RLa  and hence ),(~),(),(),( 2121  RLRL R                         

The above theorem hence   ),( AF is left  intra regular.                                                 
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