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Abstract 

The notion of neutrosophic N-structure’s characteristic function is introduced and derived from some results. The 

notion of ),( q neutrosophic N-subsemigroup is introduced and discusses the results on the intersection and 

union of ),( q neutrosophic N-subsemigroup. The notion of the  -intersection,  -union, and  -

composition on ),( q neutrosophic N-subsemigroup is introduced and discusses some results. 

Keywords: Characteristic function of neutrosophic N-structure; ),( q neutrosophic N-subsemigroup; -

intersection, -union and  -composition on ),( q neutrosophic N-subsemigroup. 

1. Introduction 

 Lofti Zadeh introduced the concept of fuzzy set, in which degree of truth membership as specified in the 

year 1965, the concept of fuzzy has been practised by several researchers to generalize many basic concepts of 

algebra, graph theory, coding theory and automata theory. Now a day the concept of fuzzy is widely used in 

artificial intelligence and neural networks also. Rosenfeld bestowed the concept of fuzziness to groups. Kuroki 

established the concept of fuzzy semigroups and ideal theory in fuzzy semigroups. Florentin Smarandache [1] 

developed the concept of Neutrosophy and then he extended it to Neutrosophic Probability, Set, and Logic.  

 In real-life problems, negative membership values are also required in many situations, to tackle that 

negative membership function was defined in N-fuzzy ideals of ordered semigroups by A.Khan et al. By combining 

the positive and negative membership values vague set was introduced by Gau and Buehrer. Neutrosophic set was 

introduced by Smarandache in 1995 and develop various concepts on neutrosophic sets. Neutro means the idea of 

neutral. Next, the concept of negative structures was applied to neutrosophic set by Madad Khan et al [6].  

 The neutrosophic N-structures defined on crisp set S to ]0,1[− in which negative membership functions 

namely negative truth T , negative false F and negative indeterminacy member function I such that 

0)()()(3 ++− xIxFxT , Sx . Further neutrosophic N-structure, neutrosophic N-subsemigroup, 

union, intersection and composition of neutrosophic N-structures were defined and then characterizations of 

neutrosophic N-subsemigroup was given by G.Muhiuddin et al [7]. Balasubramanian Elavarasan et al [5] developed 

Neutrosophic N-ideals of semigroups. 
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 S.K.Bhakat, P.Das[4] introduced the concept of ),( q -fuzzy subgroup in 1996. Muhammad Shabir et 

al[2] generalising the notions of  ),( q -fuzzy subgroup and extends to ),( kq -fuzzy subsemigroup. 

Further Faiz Muhammad Khan et al [3] extends it to Ordered Semigroups based on ),( 
kq -Fuzzy ideals. 

 We’re in this paper introduced neutrosophic N-structure’s characteristic function and some results on this 

characteristic function. Defined ),( q neutrosophic N-subsemigroup, some results on neutrosophic N-

subsemigroup, next establish the relation between neutrosophic N-structure, ),(  and ),(  qq -neutrosophic 

subsemigroup. Then define  -intersection,  -union and  -composition on ),( q neutrosophic N-

subsemigroup and results on these operations. 

 

2.  Neutrosophic N-structure’s characteristic function 

Definition 2.1: [6] (Definition of Neutrosophic N-structure)  

 A neutrosophic N-structure over S is a structure defined as  

),,;( XXXX FITSS = = }/))(),(),(;{ SqqFqIqTq XXX  where 
XXX FIT ,, are negative membership 

functions from S to ]0,1[− are the negative truth, negative indeterminacy and the negative false membership 

functions respectively. 

Definition 2.2:  [6] (Definition of Neutrosophic N-subsemigroup)   

Neutrosophic N-structure ),,;( XXXX FITSS = over semigroup S is said to be a Neutrosophic N-subsemigroup 

if (i) )()()( zTqTqzT XXX   ,  

    (ii) )()()( zIqIqzI XXX  and   

    (iii) )()()( zFqFqzF XXX  ,  Szq  ,
 

Definition 2.3:  [7] (Definition of Neutrosophic N-structures subset)  

Let ),,;( XXXX FITSS =  and ),,;( YYYY FITSS = be two neutrosophic N-structures over S , 
XS is subset of 

YS if (i)
YX TT  , (ii) 

YX II  and (iii)
YX FF  .  It is represented by

YX SS  . 

Definition 2.4: [6] (Definition of Neutrosophic N-structures intersection) 

Let ),,;( XXXX FITSS =  and ),,;( YYYY FITSS = be two neutrosophic N-structures over S . The intersection 

of 
XS and 

YS is defined as ),,;( YXYXYXYX FFIITTSSS =   

where  (i) )()())(( qTqTqTT YXYX = ,  

  (ii) ),()())(( qIqIqII YXYX =  

             (iii) SqqFqFqFF YXYX = ),()())((  

 

 

Definition 2.5: [6] (Definition of Neutrosophic N-structures union) 
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 Let ),,;( XXXX FITSS =  and ),,;( YYYY FITSS = be two neutrosophic N-structures over S .
XS union

YS is 

defined as ),,;( YXYXYXYX FFIITTSSS =  where  

   (i) )()())(( qTqTqTT YXYX = ,  

  (ii)
 

),()())(( qIqIqII YXYX =
 

  (iii) SqqFqFqFF YXYX = ),()())((
 

Definition 2.6: [6] (Definition of Neutrosophic N-structures composition) 

 Let ),,;( XXXX FITSS = , ),,;( YYYY FITSS =  be two neutrosophic N-structures over S . The composition

YX oSS  is defined by YX oSS ),,;( YXYXYX oFFoIIoTTS=  

where    (i) 



 =

= =

otherwise

existsqzaifzTqT
aoTT

YX
qza

YX
0

))()((
))(( ,  

  (ii) 



 =

= =

otherwise

existsqzaifzIqI
aoII

YX
qza

YX
0

))()((
))((     and 

   (iii) 



 =

= =

otherwise

existsqzaifzFqF
aoFF

YX
qza

YX
0

))()((
))((  

Theorem 2.7: ([6]) 

The intersection of two neutrosophic N-subsemigroups is again a neutrosophic N-subsemigroup. 

Theorem 2.8: ([6])  

Intersection of the family of neutrosophicN-subsemigroups is also a neutrosophic N-subsemigroup. 

Theorem 2.9: ([6]) 

A neutrosophic N-structure 
XS over S is neutrosophic N-subsemigroup of S iff XXX SoSS 

 

Definition 2.10:  [8] (Definition of the characteristic function of Neutrosophic N-structure) 

Let X be a non-empty subset of semigroup S and ),,;( MMMM FITSS = be neutrosophic N-structure over S . 

The characteristic function 
MX  of X defined by ),,;( MMMM FITXX  =  where    

  (i)







−
=

Xqif

Xqif
qTM

0

1
)( , 

   (ii)





−


=

Xqif

Xqif
qFM

1

0
)(

   

and   

  (iii) XqqFqTqI MMM = ),()()(   

Theorem 2.11: 

A non-empty subset X of a semigroup S is subsemigroup iff the characteristic function 
MX is neutrosophic N-

subsemigroup of S . 

Proof: Assume X is subsemigroup of S . 
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Let Xzq , Xqz  

Consider 111)( −−=−=qzTM )()( zTqT MM  =  

 XzqzTqTqzT MMM  ,),()()(   

Consider 000)( ==qzFM )()( zFqF MM  =
 

 XzqzFqFqzF MMM  ,),()()(   

Consider 001)()()( =−== qzFqzTqzI MMM 
 

and 0)01()01())()(())()(()()( =−−== zFzTqFqTzIqI MMMMMM 
 

 XzqzIqIqzI MMM  ,),()()( 
 

therefore
MX is neutrosophic N-subsemigroup of S . 

Conversely, suppose that 
MX is neutrosophic N-subsemigroup of S  

If possible suppose Xqz whenever Xzq ,  

but we have XzqzTqTqzT MMM  ,),()()(   

 1110 −=−− which is contradiction. 

 Xqz Xzq  ,  

 X is subsemigroup of S . 

Theorem 2.12:  

Let X  ,Y be two non-empty subsets of S . If ),,;( MMMM FITXX = and ),,;( NNNN FITYY = are two 

neutrosophic N-structures over S then  

  (a) )( NMNM YXYX     

  (b) )( NMNM YXYX  
 

  (c) )( NMNM YXYoX    

Proof:  (a) Let XqYXq  and Yq  

Consider )(111)()())(( qTqTqTqTT NMNMNM =−=−−==   

Suppose XqYXq  or Yq  

Consider )(0010)()())(( qTqTqTqTT NMNMNM ==−===   

Therefore )())(( qTqTT NMNM =   

Let XqYXq  and Yq  

Consider )(000)()())(( qFqFqFqFF NMNMNM ====   

Suppose XqYXq  or Yq  

Consider )(10)()())(( qFqFqFqFF NMNMNM =−==   

Therefore )())(( qFqFF NMNM    

Let XqYXq  and Yq  

Consider )()())(( qIqIqII NMNM  =  

         ))()(())()(( qFqTqFqT NNMM  =  

                                                 
010)01()01( −==−−=  
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                      )()()( qIqFqT NMNMNM  ==   

Suppose XqYXq  or Yq  

Consider )()())(( qIqIqII NMNM  =  

                          
))()(())()(( qFqTqFqT NNMM  =  

        
100)10()10( −==−−=  

       )()()( qIqFqT NMNMNM  ==   

Therefore )())(( qIqII NMNM =   

Thus from FIT ,, we get )( NMNM YXYX    

(b) Let XqYXq  or Yq or both 

Consider )(101)()())(( qTqTqTqTT NMNMNM =−=−==   

Suppose XqYXq  and Yq  

Consider )(000)()())(( qTqTqTqTT NMNMNM ====   

Therefore )())(( qTqTT NMNM =   

Let XqYXq  or Yq or both  

Consider )(01)()())(( qFqFqFqFF NMNMNM =−==   

Suppose XqYXq  and Yq  

Consider )(111)()())(( qFqFqFqFF NMNMNM =−=−−==   

Therefore )())(( qFqFF NMNM    

Let XqYXq   or Yq or both  

Consider )()())(( qIqIqII NMNM  =  

       ))()(())()(( qFqTqFqT NNMM  =  

        
)01(0)01()01( −==−−=  

       )()()( qIqFqT NMNMNM  ==   

Suppose XqYXq  and Yq  

Consider )()())(( qIqIqII NMNM  =  

                                                
))()(())()(( qFqTqFqT NNMM  =  

                                                
100)10()10( −==−−=  

        )()()( qIqFqT NMNMNM  ==   

Therefore )())(( qIqII NMNM =   

Thus from FIT ,, we get )( NMNM YXYX  
 

(c)  Let Sb and XYb qzb =
 
for some Xq and Yz  

Consider ))()(())(( zTqTbToT NM
qza

NM  =
=

 

    
1)11( −=−−= ))(( bTT NM=  
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If XYb then we have Xqqzb  , and Yz  

and if rtb = for some Str ,  

then ))()(())(( tTrTbToT NM
rta

NM  =
=

 

          0)00( == ))(( bTT NM=  

If rtb  for all Str ,  

then ))((0))(( bTTbToT NMNM  ==  

Therefore )()( NMNM TTToT  =  

Let Sb and XYb qzb = for some Xq and Yz  

Consider ))()(())(( zFqFbFoF NM
qza

NM  =
=

 

    
0)00( == ))(( bFF NM=  

If XYb then we have Xqqzb  , and Yz  

and if rtb = for some Str ,  

then ))()(())(( tFrFbFoF NM
rta

NM  =
=

 

          1)11( −=−−= ))(( bFF NM=  

If rtb  for all Str ,  

then ))((10))(( bFFbFoF NMNM  =−=  

Therefore )()( NMNM FFFoF    

Let Sb and XYb qzb = for some Xq and Yz  

Consider ))()(())(( zIqIbIoI NM
qza

NM  =
=

 

    
))}()(())()({( zFzTqFqT MMMM

qza
 =

=
 

    
010)}01()01{( −==−−=  

    
))(())(( bFFbTT NMNM  = ))(( bII NM=  

If XYb then we have Xqqzb  , and Yz  

and if rtb = for some Str ,  

then ))()(())(( tIrIbIoI NM
rta

NM  =
=

 

          111)11( −−=−=−−=  

                                    
))(())(( bFFbTT NMNM  = ))(( bII NM=  

If rtb  for all Str ,  

then ))(())((100))(( bFFbTTbIoI NMNMNM  =−==  

                                     
))(( aII NM=  

Therefore )()( NMNM IIIoI  =  

Thus from FIT ,, we get )( NMNM YXYoX  
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Notation 2.13:  [7] 

For a given neutrosophic N-structure ),,;( XXXX FITSS = over S , )0,1[, − ]0,1(− , define       

                             (i) })(/{)(  = gTSgT XX , 

  (ii) })(/{)(  = gISgI XX , 

  (iii) })(/{)(  = gFSgF XX , 

  (iv) }1)(/{)( −++= 


gTSgT XqX , 

  (v) }1)(/{)( −++= 


gISgI XqX , 

  (vi) }1)(/{)( −++= 


gFSgF XqX , 

  (vii) }1)()(/{)( −++= 


gTorgTSgT XXqX , 

  (viii) }1)()(/{)( −++= 


gIorgISgI XXqX , 

  (ix) }1)()(/{)( −++= 


gForgFSgF XXqX  

Definition 2.14:  (Definition of ),( q -neutrosophic N-subsemigroup) 

A neutrosophic N-structure ),,;( XXXX FITSS = of semigroup S is called ),( q -neutrosophic N-

subsemigroup if  (i) 1)(


 XTg , 2)(


 XTh  21)(






 qXTgh , 

    (ii) 1)(


 XIg , 2)(


 XIh  21)(






 qXIgh and  

   (iii)  1)(


 XFg , 2)(


 XFh  21)(






 qXFgh , Shg  ,
 

   
and ]0,1(,),0,1[,,, 212121 −−  . 

Theorem 2.15: 

 Let XS , YS be two ),( q -neutrosophic N-subsemigroups of a semigroup S . Then intersection YX SS   is 

also ),( q -neutrosophic N-subsemigroup of S . 

Proof: Let 1)(


 YX TTg , 2)(


 YX TTh
 


1))((  gTT YX  and  2))((  hTT YX  


1)()(  gTgT YX , 2)()(  hThT YX  


1)( gTX  and  1)( gTY

1)(


 XTg  and 1)(


 YTg  

Also 2)( hTX  and  2)( hTY
2)(



 XTh  and 2)(


 YTh  

Now  1)(


 XTg  , 2)(


 XTh  and 
XT is an element of 

XS ,
XS  is ),( q -Neutrosophic N-subsemigroup. 

21)(









qXTgh
 
Similarly,  we get 21)(










qYTgh  

 21)(
 

 XTgh or 21)(





 qXTgh and 21)(

 

 YTgh or 21)(





 qYTgh   

Case 1: If 21)(
 

 XTgh and 21)()(
 

 YTgh  

21)(   ghTX
 and 

21)(  ghTY
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Consider )()())(( ghTghTghTT YXYX = 212121 )()(  =  

21)(
 

 YX TTgh  

Case 2: If 21)(
 

 XTgh and 21)()(
 

 YTgh  

 21)(





 qXTgh and 

21)(  ghTY
 

 1)())(( 21 −++ ghTX
and 

21)(  ghTY
 

Consider 212121 )())(1()()())((  −−−= ghTghTghTT YXYX  

21)(
 

 YX TTgh
 

case 3: If 21)(
 

 XTgh and 21)()(
 

 YTgh  

similar to case 2 we get 21)(
 

 YX TTgh  

 Case 4: If 21)(
 

 XTgh and 21)()(
 

 YTgh  

 21)(





 qXTgh and 21)(






 qYTgh  

 1)())(( 21 −++ ghTX
 and 1)())(( 21 −++ ghTY

 

Consider  ++=++ )())()(()())(( 2121 ghTghTghTT YXYX
 

= ))()(())())((( 2121  +++ ghTghT YX
 

    12)1()1( −−=−+−
 

 21)(





 qYX TTgh  

In all the four cases, we get either 21)(
 

 YX TTgh or 21)(





 qYX TTgh  

 21)(






 qYX TTgh  

Let 1)(


 YX IIg  , 2)(


 YX IIh  

1))((  gII YX
 and 

2))((  hII YX 1)()(  gIgI YX
 and 

2)()(  hIhI YX
 

1)(  gI X
 ,

1)( gIY
, 

2)( hI X
and 

2)( hIY  

For 
1)( gI X , 2)( hI X  

 1)(


 XIg
,

2)(


 XIh  

Since 
XI is an element of 

XS  ,
XS is ),( q -Neutrosophic N-subsemigroup. 

21)(









qXIgh   Similarly, we get 21)(









qYIgh  

Now 21)(









qXIgh  21)(
 


 XIgh  or 21)(








qXIgh  

and  21)(









qYIgh  21)(
 


 YIgh or 21)(








qYIgh  

Case 1: If 21)(
 


 XIgh  and 21)(

 


 YIgh  

21))((   ghI X
and 

21))((  ghIY  

consider = )()())(( ghIghIghII YXYX 21  
 

 21)(
 


 YX IIgh  
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Case 2: If 21)(
 


 XIgh  and 21)(

 


 YIgh  

 21)(







qXIgh and 21)(
 


 YIgh  

 1)())(( 21 −++ ghI X
, 

21))((  ghIY
 

Consider )())(1()()())(( 2121  −−−= ghIghIghII YXYX  

      −−−= )(1 21
 

 1)())(( 21 −++ ghII YX  

 21)(







qYX IIgh  

Case 3: If 21)(
 


 XIgh  and 21)(

 


 YIgh  

Which is similar to case 2, we get 21)(







qYX IIgh  

Case 4: If 21)(
 


 XIgh  and 21)(

 


 YIgh  

 1)())(( 21 −++ ghI X
and 1)())(( 21 −++ ghIY  

consider =++  )()( 21ghI YX  ++ )()()( 21ghIghI YX  

    
))()(())()(( 2121  ++++= ghIghI YX   

    
111 −=−+−

 
 21)(








qYXIgh  

In all the four cases, we get either  21)(
 


 YX IIgh or 21)(








qYX IIgh  

 21)(









qYX IIgh  

Similarly, we prove that if 1)(


 YXFg , 2)(


 YX FFh then 21)(






 qYX FFgh  

Therefore
YX SS  is ),( q -Neutrosophic N-subsemigroup. 

Theorem 2.16:  

Let
XS , 

YS be  two ),( q -Neutrosophic N-subsemigroups. Then 
YX SS  is also a ),( q -

Neutrosophic N-subsemigroup if one is contained in the other. 

Proof:  Let
XS , 

YS be  two ),( q -Neutrosophic N-subsemigroups such that 
YX SS  or 

XY SS   

Assume that 
YX SS   

Let 1)(


 YX TTg , 2)(


 YX TTh  


1))((  gTT YX  and 2))((  hTT YX  


1)())((  gTgT YX , 2)())((  hThT YX  

Since
YX SS  we have 

YX TT   


1)( gTY , 2)( hTY  

 1)(


 YTg  and 2)(


 YTh  

 21)(






 qYTgh since
YS is ),( q -Neutrosophic N-subsemigroup. 

 21)(
 

 YTgh or 21)(





 qYTgh  
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Case 1: If  21)(
 

 YTgh then 21)(  ghTY  


21)()()(  = ghTghTghT YYX since 

YX SS   


21))((   ghTT YX  

 21)(
 

 YXTgh
 

Case 2: If 21)(





 qYTgh  then 1)()( 21 −++ ghTY  

consider  ++ )())(( 21ghTT YX  ++= )())()(( 21ghTghT YX
 

    1)()( 21 −++ ghTY
 

 21)(





 qYX TTgh  

From cases 1 and 2 we get 21)(






 qYX TTgh  

Let 1)(


 YX IIg and 2)(


 YX IIh
 


1))((  gII YX
, 

2))((  hII YX
 


1)()(  gIgI YX

,
2)()(  hIhI YX

 since 
YX II 

 


1)( gIY
,

2)( hIY
 

 1)(


 YIg  and 2)(


 YIh  and 
YS is ),( q -Neutrosophic N-subsemigroup 

 21)(






 qYIgh  21)(
 

 YIgh or 21)(





 qYIgh  

If  21)(
 

 YIgh then 
21)(  ghIY

 


21)()()(   ghIghIghI YYX


21))((   ghII YX
 

 21)(
 

 YX IIgh  

If 21)(





 qYIgh then 1)()( 21 −++ ghIY

 

  ++ )())()(( 21ghIghI YX 1)()( 21 −++ ghIY
 

 21)(





 qYX IIgh  

Therefore 21)(






 qYX IIgh  

If  1)(


 YXFg and 2)(


qYXFh   then 2)(


qYX FFgh  which is similar to 
YX TT  .

 

Definition 2.17: (Definition of ),(  -neutrosophic N-subsemigroup) 

A neutrosophic N-structure ),,;( XXXX FITSS = of semigroup S is called ),(  -neutrosophic N-

subsemigroup if (i) 1)(


 XTa , 2)(


 XTb  21)(
 

 XTab ,  

   (ii) 1)(


 XIa , 2)(


 XIb  21)(
 

 XIab and 

  (iii) 1)(


 XFa , 2)(


 XFb  21)(
 

 XFab ,  

                              
Sba  , , ]0,1(,),0,1[,,, 212121 −−  . 

 

Theorem 2.18:  
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Let 
XS  be ),( q -Neutrosophic N-structures over S . 

XS is ),(  -Neutrosophic N-subsemigroup of  S iff 

XXX SoSS   

Proof: Let Szqa ,, and qza =  

Consider ))()(())(( zTqTaoTT XX
qza

XX =
=

 

                )()( aTqzT XX
qza

=
=


XXX ToTT   

Consider ))()(())(( zIqIaoII XX
qza

XX =
=

 

                                        )()( aIqzI XX
qza

=
=


XXX IoII   

Consider ))()(())(( zFqFaoFF XX
qza

XX =
=

 

                                           )()( aFqzF XX
qza

=
=


XXX FoFF   

Therefore 
XXX SoSS   

Conversely, assume that 
XXX SoSS   

Let 1)(


 XTa , 2)(


 XTb 
1)( aTX

and 
2)( bTX

 

Consider )(abTX
)()( bTaT XX 

21    

 21)(
 

 XTab  

Let 1)(


 XIa , 2)(


 XIb 
1)( aI X

and 
2)( bI X

 

Consider )(abI X
)()( bIaI XX 

21    

 21)(
 

 XIab  

Let 1)(


 XFa , 2)(


 XFb 
1)( aFX

and 
2)( bFX

 

Consider )(abFX
)()( bFaF XX 

21    

 21)(
 

 XFab  

Therefore 
XS is ),(  -Neutrosophic N-subsemigroup of  S . 

Definition 2.19:  (Definition of ),(  qq -neutrosophic N-subsemigroup) 

A neutrosophic N-structure ),,;( XXXX FITSS = of semigroup S is called ),(  qq -neutrosophic N-

subsemigroup if (i) 1)(


qXTa , 2)(


qXTb  21)(





 qXTab ,  

   (ii) 1)(


qXIa , 2)(


qXIb  21)(





 qXIab and  

   (iii) 1)(


qXFa , 2)(


qXFb  21)(





 qXFab ,  

                              Sba  , , ]0,1(,),0,1[,,, 212121 −− 
 

Theorem 2.20:  

Let 
XS  be ),( q -neutrosophic N-structures over S . 

XS is ),(  qq -neutrosophic N-subsemigroup of  S
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iff 
XXX SoSS   

Proof:  Necessary part is obvious from theorem 2.19 

Conversely, let 
XXX SoSS   

Let 1)(


qXTa , 2)(


qXTb  1)( 1 −++ aTX
and 1)( 2 −++ bTX

 

Let cab =  

Consider = )()( cTabT XX ))(( coTT XX
))()(( bTaT XX

abc
=

=
))()(( bTaT XX   

                                  
)1()1( 21  −−−−−− )()1( 21  −−−=  

 1)()( 21 −++ abTX
 

 21)(





 qXTab  

Let 1)(


qXIa , 2)(


qXIb  1)( 1 −++ aI X
and 1)( 2 −++ bI X

 

Let cab =  

Consider = )()( cIabI XX ))(( coII XX
))()(( bIaI XX

abc
=

=
))()(( bIaI XX   

                                
)1()1( 21  −−−−−− )()1( 21  −−−=  

 1)()( 21 −++ abI X
 

 21)(





 qXIab  

similarly we prove that if 1)(


qXFa , 2)(


qXIb  then 21)(





 qXFab  

Therefore 
XS is ),(  qq -Neutrosophic N-subsemigroup of  S . 

Definition 2.21: [2] (Definition of  -membership functions of ),( q -neutrosophic N-structures ) 

Let ),,;( XXXX FITSS = be ),( q -neutrosophic N-structures over S . We define  

   (i) )
2

1
()()(




−−
= aTaT XX ,  

                            (ii) )
2

1
()()(




−−
= aIaI XX  and 

                        (iii) )
2

1
()()(




−−
= aFaF XX Sa and )0,1[−

 

 

 

Definition 2.22: [2] (Definition of  -intersection of ),( q -neutrosophic N-structures) 
 

Let ),,;( XXXX FITSS = and ),,;( YYYY FITSS = be two ),( q -neutrosophic  

N-structures over S . The  -intersection of 
XS ,

YS is ),,;( YXYXYXYX FFIITTSSS  =

defined as    
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               (i) )
2

1
())(())((




−−
= aTTaTT YXYX ,  

              (ii) )
2

1
())(())((




−−
= aIIaII YXYX  and 

             (iii) )
2

1
())(())((




−−
= aFFaFF YXYX , Sa and )0,1[−

 

Definition 2.23: [2] (Definition of  -union of ),( q -neutrosophic N-structures) 

Let ),,;( XXXX FITSS = and ),,;( YYYY FITSS = be two ),( q -neutrosophic  

N-structures over S . The  -union of 
XS ,

YS is ),,;( YXYXYXYX FFIITTSSS  = defined 

as   (i) )
2

1
())(())((




−−
= aTTaTT YXYX ,    

      (ii) )
2

1
())(())((




−−
= aIIaII YXYX ,  

      (iii) )
2

1
())(())((




−−
= aFFaFF YXYX , Sa and )0,1[−

 

Definition 2.24:  [2] (Definition of  -composition of ),( q -neutrosophic N-structures) 

Let ),,;( XXXX FITSS = and ),,;( YYYY FITSS = be two ),( q -neutrosophic  

N-structures over S . The  -composition of 
XS and 

YS is ),,;( YXYXYXYX FoFIoIToTSSoS  =
 

  (i) )
2

1
())(())((




−−
= aoTTaToT YXYX , 

 (ii) )
2

1
())(())((




−−
= aoIIaIoI YXYX , 

 (iii) )
2

1
())(())((




−−
= aoFFaFoF YXYX , Sa and )0,1[−  

Theorem 2.25: 

Let ),,;( XXXX FITSS = and ),,;( YYYY FITSS = be two ),( q -neutrosophic  

N-structures over S . Then  

a)  YXYX TTTT = b)  YXYX IIII =      c)  YXYX FFFF =  

d)   YXYX TTTT =       e)  YXYX IIII =      f)  YXYX FFFF =  

g)   YXYX oTTToT =              h)  YXYX oIIIoI =              i)  YXYX oFFFoF =  

Proof:  a) Consider )
2

1
())(())((




−−
= aTTaTT YXYX  
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)
2

1
()()(

−−
= aTaT YX  

     

))
2

1
()(())

2

1
()((

 −−


−−
= aTaT YX  

    == )()( aTaT YX 
))(( aTT YX 

  

b) Consider )
2

1
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1
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−−
= aIaI YX  
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  

c) Proof of  YXYX FFFF = which is similar to (a) 

d) Consider )
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  

e) Consider )
2

1
())(())((




−−
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1
()()(
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1
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  

f) Proof of  YXYX FFFF = which is similar to (d). 

g) Consider )
2

1
())(())((




−−
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=
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))(( aoTT YX   

h) Consider )
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1
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
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)
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−−
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1
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1
()((

 −−


−−
= aIaI YX  

   == )()( aIaI YX 
))(( aII YX 

  

i) Proof of  YXYX FFFF = which is similar to (g). 

3. Conclusions 

The purpose of this paper is to establish the relation between the characteristic function of neutrosophic N-

subsemigroup and semigroup 𝑆, further, we proved some of the relations using  -intersection,  -union and  -

composition of ),( q neutrosophic N-subsemigroup.  
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