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Abstract

The notion of neutrosophic N-structure’s characteristic function is introduced and derived from some results. The
notion of (&, € vq,]) neutrosophic N-subsemigroup is introduced and discusses the results on the intersection and

union of (g,¢e vq,]) neutrosophic N-subsemigroup. The notion of the 77 -intersection, 77 -union, and 77 -

composition on (€, € vq,]) neutrosophic N-subsemigroup is introduced and discusses some results.

Keywords: Characteristic function of neutrosophic N-structure; (€,€ vqﬂ) neutrosophic N-subsemigroup; 77 -

intersection, 77 -union and 77 -composition on (€, € vq,]) 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 [—1,0] in which negative membership functions
namely negative truth T , negative false F and negative indeterminacy member function | such that
—-3<T(X)+F(X)+ 1(x) <0, VX €S . 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 (&, € V() -fuzzy subgroup in 1996. Muhammad Shabir et

al[2] generalising the notions of (&, € vq) -fuzzy subgroup and extends to (&,€ vqk) -fuzzy subsemigroup.

Further Faiz Muhammad Khan et al [3] extends it to Ordered Semigroups based on (&, € vqf) -Fuzzy ideals.

We’re in this paper introduced neutrosophic N-structure’s characteristic function and some results on this
characteristic function. Defined (&,€ vq,]) neutrosophic N-subsemigroup, some results on neutrosophic N-

subsemigroup, next establish the relation between neutrosophic N-structure, (€,€) and (q,,,qq) -neutrosophic

subsemigroup. Then define 77 -intersection, 77 -union and 77 -composition on (€,€ an) 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
Sy =(S;Ty, 1, Fy) ={a; T, (9), 1, (q), F, (q))/q € S} where T,,1,,F, are negative membership
functions from S to [—1,0] 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 Sy = (S; Ty, I, Fy ) over semigroup S is said to be a Neutrosophic N-subsemigroup
it ()T (2) < T (@) v Ty (@) .

(i) 1 (9z) = 1, (@) A1y (2)and

(i) F, (Qz) < F, (@) v F,(2), Vq,z€S

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

Let S, =(S5;Ty, 1, Fy) and S, =(S;T,, |, F, )be two neutrosophic N-structures overS , S, is subset of
Syif ()T, 2T, (i) I, <l and (iii)F, o F, . Itisrepresented by S, < S, .

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

Let Sy =(5;Ty, 1, Fy) and S, =(S;T,, |, F, )be two neutrosophic N-structures over S . The intersection
of Sy and S, isdefinedas S, NS, =(S;T, NT,, Iy, NIl,,F, NF)
where () (T, AT, )(@) =T, (@) VT, (a).

() (e A 1,)(@) = 1, @ A, (@),

(i) (Fy "R )@ =F (@) v R (9).Vges

Definition 2.5: [6] (Definition of Neutrosophic N-structures union)
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Let S, =(S;Ty,1,Fy) and S, =(S;T,, I, F, )be two neutrosophic N-structures overS . S, union S, is
definedas S, US, =(5;T, UT,, I, Ul,,F, UF,) where

() (Txy UTy @) =Ty () ATy (@),

(i) (I, V1) @) =1, (@) v 1, (q),

(i) (Fy OR )@ =F (@ AR (9).Vges

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

LetS, =(S;T,, 14, Fy). S, =(S5:T,,1,,F ) be two neutrosophic N-structures over S . The composition
S, 0S, isdefined by S, 0S, =(S;T,0T,,Io0l,,F,0F)

A (T vT,(2)) if a=qz exists
e @ (10T (@) - LA @VT@) i =z exists

0 otherwise

v (@Al (z)) if a=qz exists
=4z . and
0 otherwise

ANFy(@ VR (2) if a=qz exists
a=qz

(ii) (Ixoly)(fﬂ):{a

(W (FxoF @) :{ 0 otherwise

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 S, over S is neutrosophic N-subsemigroup of S iff S, 0S, < S

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

Let X be a non-empty subset of semigroup S and S,, = (S;T,,, l,, F\, ) be neutrosophic N-structure over S .
The characteristic function X, of X defined by ¥X,, = (X; #Ty, xl v 2Fy) Where

-1 if qeX
N T _ ,
() x M(q) {O it qeX
0 if geX
, _ q
(i) ZFM (q) {_1 it qeX an

(i) () = 2Ty () v 1Fy (9), Vg € X

Theorem 2.11:

A non-empty subset X of a semigroup S is subsemigroup iff the characteristic function X w1 IS neutrosophic N-
subsemigroup of S .

Proof: Assume X is subsemigroup of S .
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Let ,z2e X =>Qqze X

Consider 4T,,(qz) =—1=-1v—-1=4T,,(q) Vv 2T\, (2)

= Ty (@) < 2Ty (@ v 2Ty (2),Vg,ze X

Consider yF,, (qz) =0=0v 0= 4F, (q) v 1F, (2)

= A (9z) < Ay (@) v Ay (2), Vg, ze X

Consider y,,(qz) = 4T, (qz) v 4F,, (gz) =-1v0=0

and 7y (@) A 2y (2) = (2T (@) v 2P (@) A (T (D) v 2Py (2)) = (-1 0) A (-1v 0) =0
= Aw@)z2 Ay (@A dy(2),Vg,ze X

therefore X, is neutrosophic N-subsemigroup of S .

Conversely, suppose that X, is neutrosophic N-subsemigroup of S
If possible suppose §Z ¢ X whenever(,Z € X

but we have ¥T,, (9z) < xT,, (@) v T\, (2),VQ,z € X

= 0 <—1v —1=—1which is contradiction.

=(ze X VQ,ze X

=> X is subsemigroup of S .

Theorem 2.12:
Let X ,Y be two non-empty subsets of S . If X, =(X;T,, 1 ,Fy)and Yy, =(Y;Ty, 1y, Fy)aretwo

neutrosophic N-structures over S then

@ 2Xw N 2Yy < 2(Xy NYy)

B) X W 2Yy 2 2 (X VYY)

© 2XwoxYy < 2(XyYy)
Proof: (a)Let e X N"Y = qe XandqeVY
Consider (xTy M Ty )(@) = 2Ty (@) v 2Ty (0) =-1v -1=-1= 4T (q)
Suppose q & X NY = ¢ XorqeVY
Consider (3T M 2Ty (@) = 2Ty (@) v 2Ty (@) =0=-1v0=0= 4Ty, ()
Therefore (xTy M 2Ty )(Q) = 2Ty (@)
letge XNY =>qeXand qeY
Consider (xFy M xFy)(@) = 2Fy (@) v 17 (@) =0v 0 =0= xF,  (a)
Suppose q & X NY =g¢ XorqegVY
Consider (xF, M 7 )(Q) = AF, (@) v F (@) =0=-1= 4, ()
Therefore (xF,, M xFy () = 2Fy - (Q)
letge XNY =>qgqeXandqeY
Consider (1, N A)@) = 21\, (@) A ()

= (2T (@) v 2 (@) ATy (@) v 2Ry ()
=(-1v0)A(-1v0)=0=-1v0
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= 2T @V 2y (@) = 2y (@)
Suppose g X NY =>qg¢ XorqegVY
Consider (1, M Ay )(@) = 2y (@) A 2y (9)
=(Tw (@) v 25y (@) A (2T (@) v 2Ry (@)
=0v-)A(0v-1)=0=0v-1
= 2Tuon (@) v 2y (@) = 2y (0)
Therefore (7, ™ 71, )(@) = 71y (@)
Thus from T, 1, F we get X, N 2Yy < x(Xy NYy)
(byLet e X WY = qge Xor geY orboth
Consider (¥Ty W 2Ty )(@) = 2Ty (@) A 2Ty (A) =-1A0=-1= 4T, \(9)
Suppose & X WY =>(g¢ Xand gV
Consider (T W 2Ty (@) = 2T (D) A 2Ty (@) =0A0=0= Ty (a)
Therefore (7T, U 2Ty J(@) = 2Ty (0)
Let e X UY = qe€ XorgeY orboth
Consider (xFy w 2Fy (@) = 7Py (@) A 2 (@) =-1<0=F, (@)
Suppose & X WY =>(g¢¢ Xand eV
Consider (xFy, W 2Fy)(@) = 2Fy, (@) A 2Py () =—1A-1=-1= 1F, \(q)
Therefore (7, W 2 )(q) < 2Py oy (Q)
Let e XUY =qge X orqeY orboth
Consider (1, W A\ )(@) =1y (@) v 2y ()
=(Tw (@) v 2Ry (@) v (2T (@) v 2Ry (@)
=(-1v0)v(-1v0)=0=(-1v0)
= ZTuon (@ v 2o (@) = o (@)
Suppose ¢ X WY =g Xand qgY
Consider (1, W A\ )(@) =2y (@) v 2y ()
= (T @) v 2Ry (@) v (AT (@) v 2Ry (@)
=(0v-)v(O0v-1)=0=0v-1
= ZTuon (@) v o (@) = Ay (0)
Therefore (1 W 2 )() = 2w (0)
Thus from T, 1, F we get X, N 2Yy = 2(X, NYy)
(c) LetbeSand be XY = b =0z forsome e X and z €Y
Consicer (£T,,02T, )(B) = A (2T (@) v 2T (2)

=A(-1v-1)=-1= y(TyTy)Db)
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If b XY thenwe have b # (z,Vqe Xand z€Y
and if b =rt forsome r,teS

ten (02T )(0) = A (2T ()Y 2T, (1)
=A(0v0)=0=x(T,Ty)b)

If b#rtforall r,teS

then (T 02Ty )(b) =0= x(T, Ty )(b)

Therefore (¥T\,0xTy)=x(TuTy)
LetbeSand be XY = b=qzforsome ge X and z€Y

Consider (7R 025y )(b) = A (7Fw (@) v 2y (2)
=A(0v0)=0=x(Fy,Fy)b)

If b XY thenwe have b # (z,Vqe Xand z€Y

and if b =rt for some r,t € S

then (7P, 025, )(B) = A (7P, (1) 2P, (1)
=A(-1v-1) =-1= y(F, F)(b)

If b#rtforall r,teS

then (xFy 0zFy)(0) =0=-1= »(F, Fy)(b)

Therefore (yF,,04F) = y(Fy Fy)
LetbeSand be XY = b=qzforsome e X and ZeY

Consider (70 )(b) = v (w (@) A 2y (2))

= VAT (@ v 2w @) A (Tw (@) v 2F (2))}
=V{(-1vO)A(-1v0)}=0=-1v0
= x(MuTy)(b) v 2 (Fy Fy)(b) = 21y 1, )(b)

If b g XY thenwehave b #Qz,Vge Xand ze€Y
and if b =rtforsome r,teS

then (714,021, )(B) = v (7 (1) A 24, (D)
=v(-1lar-1)=-1=-1v-1

= x(TuTW)b0) v x(Fy Fy)(0) = 2(1y 1)(b)

Ifb#rtforall r,iteS

then (1,021, )(0) =0=0v-1= »(T,, T\ )(b) Vv x(F, F,)(b)

= (I 1y)(@)
Therefore (1,071 ) = (I, 1)
Thus from T, 1, F we get »X,,02Yy < 2(XyYy)
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Notation 2.13: [7]
For a given neutrosophic N-structure S, = (S;T,,1,,F,)over S, a,7 €[-1,0) S € (-1,0], define

() (Ty)Z ={geS/Ty(9) < a},

i) (1,)2 ={g €S/1,(9) > S},

(i) (Fx)Z ={9eS/F(9) <7},

(iv) (Ty)g, ={9eS/Ty(9)+a+n<-1},

W (1)g ={9€S/1,(9)+B+n>-1}

wi) (Fy )y, ={9eS/F(9)+y+n<-1},

i) (Tx )2, ={9€S/Ty(9)<a or T, (9)+a+n<-1I,
wiii) (1)2, ={g9 €S/, (@)= B or 1,(9)+p+n>-1,
() (Fx).q ={0€S/F(g)<a or F(Q)+y+n<-1

Definition 2.14: (Definition of (&, € (|, ) -neutrosophic N-subsemigroup)

A neutrosophic N-structure S, = (S;T,, I, F, ) of semigroup S is called (€,€ vqﬂ) -neutrosophic N-

subsemigroup if (i) g € (T, )&, he (T, )% = ghe (T, )2,

evq,
(i) g e (12 he (1) = ghe(1,)2 and
(i) g E(I:X)g1 he (Fx)? = ghe (FX)QVVq};Z  vg,hes

and o, 5,71, 7, €[-10), B, B, € (-10].
Theorem 2.15:

LetSy , Sy betwo (& € v{,) -neutrosophic N-subsemigroups of a semigroup S . Then intersection S, M S, is
also (g, € an) -neutrosophic N-subsemigroup of S .
Proof: Letg € (Ty NT, )2, he (T, NT, )2

= (M "Ty)(Q) < ey and (Ty NTy)() <,
—T@vTy(@<a Ty(MvT, (N <a,

~T(@)<aand T, (9) <, =9 e(Ty) and g e (T, )2
Also T, () <a,and T, (h)<a, =>he(Ty ) and he (T, )
Now ge(Ty)2, he(Ty)Z and T, isanelementof S, ,S, is (,€ vq,) -Neutrosophic N-subsemigroup.

=ghe (TX )“i::"z Similarly, we getgh e (TY )!::,7{12

= ghe(T)2 ™ or ghe (T )g and ghe (T, )2 orgh e (T, )5 ™

Case 1: If gh e (T, )2"*2and (gh) e (T, )&
=T, (gh) <o, va,and T, (gh) <o, va,
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Consider (T, NT,)(gh) =T, (gh) vT, (gh) < (¢, vea,)v(yve,)=a va,
=ghe (T, NT, )57

Case 2: If gh & (T, )2"*2and (gh) e (T, )27

= ghe (T, );‘iv"‘z and T, (gh) <, v o,

= (T )(gh) + (e, v a,) +n<—1and T, (gh) <, v a2,

Consider (T, NT,)(gh) =T, (gh) vT, (gh) < (-1—-(, vea,)—-n)v(y ve,) <o, va,
=ghe (T, NT, )"

case 3: If gh e (T, )“"*2and (gh) & (T, )&

similar to case 2 we get gh € (T, NT, )&

Case 4: If gh e (T, )2 *2and (gh) & (T, )2

— ghe (T, )q “and ghe (T, )"

= (T, )(gh) + (a, va,) + <=1 and (T, )(gh) + (e, v ,) + 7 < -1
Consider (T, NT,)(gh)+ (e, v a,) +17= (T, (gh) VT, (gh)) + (e, v @,) + 77

= (M) v (e v ay) +7) + (T, (Gh) v (e v ;) +77)
<(-D)+(-1)=-2<-1

=~ ghe (T, NT, )Z;mz

In all the four cases, we get either gh € (T, NT, )2 "*2orgh e (T, NT, )o
= ghe (T, AT,

Letge(l,nl,)?, he(lynl,)?

=y NIy )Q) = B and (I N1 )(h) = B, = 1, (9) Aly(9) = B and 1, (W) ALy (h) = 5,
= 1x(9)2 4, 1,(9) 2 B, 1 (h) 2 Brand 1, (h) = 53,

For 1,(@)2 A, 1, ()2 3,

=2 €(|X)£1 h€(|x)£2

Since |, isanelementof S, ,S, is (€€ vqﬂ) -Neutrosophic N-subsemigroup.
=ghe(ly )fi:ﬁz Similarly, we get gh (I\()i:ﬁ2

Now gh e (I)()’fi:ﬁ2 = ghe (Ix)f“ﬁ2 or ghe (Ix)f“ﬁ2

and ghe (IY)fi:ﬂ2 = ghe (IY)'flAﬂ2 or ghe (IY)flAﬁZ

Case 1: If gh e (I, )f“ﬂz and gh e (IY)/jAﬁ2

= (1,)(gh) = B, A B,and (I )(gh) = B, A B,

consider (1, 1, )(gh) = 1, (gh) A 1, (gh) = B, A 5,

= ghe (I, N1, )AY
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Case 2: If gh & (| X)flAﬁz and gh e (lY)flAﬁz

= ghe (1) and ghe (1,)*"

= (L (0 + (B A )+ 11> -1, (1)) > B, A,

Consider (1, M1y )(gh) =1, (gh) A1y (gh) > (—1-(B A L) —m) A (B A B,)
=—1-(BiAp,)—n

= (I, "L )gh)+ (B AB)+n>-1

= ghe(lx N1y

Case3:1f ghe (I, )f“ﬂz and gh ¢ (|Y)/:1Aﬂz

Which is similar to case 2, we get gh e (I, N1, )f;mb’z

Case 4: If gh & (1 )f“ﬂz and gh ¢ (|Y)/:1Aﬂz

= (I,)(gh)+ (B, A B,)+n>—1and (I, )(gh)+ (B, A B,)+1>-1

consider I (gh)+(ﬂl /\:82) +n =1, (@) Al (@) + (B AB)+7

=l () + (B AB) +m) A, (Gh) + (B A By) +17)
>-1+-1=-1
= gh e (I )"

In all the four cases, we get either ghe (I, N 1,)"2orghe (I, N IY)flA'BZ
: ,
Binps
=ghe(ly N IY)MH

Similarly, we prove that if g € (F, )2 . he(F, nF )Zthenghe(F, NF, )2

eva,
Therefore S, NS, is (€, € v, ) -Neutrosophic N-subsemigroup.

Theorem 2.16:

LetS,, S, be two (€,€ v, ) -Neutrosophic N-subsemigroups. Then S, U S, isalsoa (€,€v(, ) -
Neutrosophic N-subsemigroup if one is contained in the other.

Proof: LetS,, S, be two (g,e vqﬂ) -Neutrosophic N-subsemigroups such that S, < S, or S, < Sy

Assume that S, < S,

Letg e (Ty UT, )2 he (T, UT,)Z
= (Tx Ty )(9) < and (T VT, )(h) < a,
= (M AT (9) Sy, (T AT, (N) L,

SinceS, < Sywehave T, DT,
T (@< T (N)<a,
= ge(T,)2 and he (T,)2

= ghe(T,)2since S, is (€, € v(,) -Neutrosophic N-subsemigroup.

eva,

= ghe (T,)2 or ghe (T, )5
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Case 1: If ghe (T, )" then T, (gh) <o, v,

= T, (gh) AT, (gh) =T, (gh) <, v a,since S, < S,

= [T VUTy)gh) <o va,

= ghe Ty, )™

Case 2: If gh e (T, );‘jlv”‘z then T, (gh) + (e var,) +1p < -1

consider (T, UT, )(gh) + (e v &) +17 = (T, (9h) AT, (9h)) + (e, v &) +77
<T,(gh)+ (o, vea,)+n<-1

= ghe (T, UT,)g™

ava,
eva,

From cases 1 and 2 we get gh € (T, UT,
Let ge(l, Ul,)?and he(l, UI,)”

= (Ix VI, )(9) 2 B, (Ix vy )(h) = 5,

= 1, (@) Vv I, (9) 2. 1k (h) v 1y (h) = B, since I, < I,

= 1,(9) 2 4. 1, (h) =2 4,

=ge(ly)? and he(l,)” and S, is (c,€ v(,,) -Neutrosophic N-subsemigroup

= ghe (1) = ghe(l,)" or ghe (IY)giAﬁ2

e,
If ghe(l,)*then 1, (gh) > S, A f3,

= Iy (gh) vy (gh) =1, (gh) = B A B, = (I Wy )(gh) =2 B A B,
= ghe(l, Ul,)*

If ghe(IY)é’;Aﬁzthen I, (gh)+ (B, A B,) +1>—1

= (Ix (@) v Iy (@) +(BAB)+n 21, (Gh) + (B~ B,)+1> -1
= ghe(l, Ul )g

Therefore gh e (I, U1, )2/

ev qq

If ge(Fy ) and he (Fxoy)g then gh e (Fy W Fy)Z,, whichissimilarto T, UT, .

eva,

Definition 2.17: (Definition of (&, €) -neutrosophic N-subsemigroup)

A neutrosophic N-structure S, = (S;T,, 1, F, ) of semigroup S is called (&, €) -neutrosophic N-

subsemigroup if (i) a € (T, )*,b e (T, )* = ab e (T, )“"*,
Giyae(1,)* be(l,)?=abe(l,)?and
(i) ae (Fy )", be (F )2 = ab e (Fy )",
va,beS. a,a,,1.7, €[-10), B, B, € (-10].

Theorem 2.18:

10
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Let S be (e, € v(,) -Neutrosophic N-structures over S . S, is (<, €) -Neutrosophic N-subsemigroup of S iff

S,0S, < S,

Proof: Let @,0,Z € Sand a =0z

Consider (T, 0T, )(@) = A (T, (q) v Ty (2))
a=qz

> A T (6) =T, (a) = T,0T, 2T,
consider (1,01, )(@) = v (1, (@) A 1 ()
< v L (@ =1,@ = 1,00, <,
Consider (F0F, )(@) = A (Fy (@) v Fy (2)
> A Fy (@) = Fy (a) = F0F, 2 F,

Therefore S, 0S, < S

Conversely, assume that S, 0S, < Sy
Letae(Ty )2 be(y)2=T,(@)<aand T, (b) <a,
Consider T, (ab) <T, (@) vT,(b) <y, v a,

= abe (T, )®""

Letae (1) be(l)” = 1,(@)=Band 1, (b) =,
Consider 1, (ab) > 1, (@) A1y (D) > B, A S,

= abe(l,)A

Let ae(Fy ), be(F,)2= F (a)<y,and F, (b) <y,
Consider F, (ab) < F, (@) v F, (b) <y, vy,

= abe(F, )2

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

Definition 2.19: (Definition of (q,,, d,, ) -neutrosophic N-subsemigroup)

A neutrosophic N-structure S, = (S;T,, I, F, ) of semigroup S is called (q,7 , q,,) -neutrosophic N-

subsemigroup if (i) @ € (Ty )g’; be(T, )3”2 = ab e (T, )2,
() ae(ly)g . be(ly); =abe(l,)f"and
(i) a € (Fy )gl” be(Fy )gz = abe(Fy), ",
vabeS. o, a7, €[-10), 4. 5, € (-10]

Theorem 2.20:

Let S, be (& € v{,) -neutrosophic N-structures over S . S, is (d,,q,,) -neutrosophic N-subsemigroup of S

11



International Journal of Neutrosophic Science (IINS)

iff S, 0S5, =S,
Proof: Necessary part is obvious from theorem 2.19
Conversely, let S, 0S, < S,

Let ae(l'x);t,be(l'x);f:>Tx(a)+al+77<—1and T, ) +a,+n<-1

Let ab=cC

Consider T, (ab) =T, (c) < (T, 0T, )(c) = ci;b(TX (@) vT, (b)) <(T, (@) vT,(b)
<(A-a )V (-l=a, —n) = (1=~ (e, v @)

=>T,@)+(x, va,)+n<-1

= abe(Ty)g "™

Let ae(lx)é,be(lx)gj =1, @+ +n>-land I, (0)+ B, +1>-1

Let ab=cC

Consider 1, (3b) = I, 6) > (1,01, )(©) = v (1 (@) A1, (0) 2 (1, (@) A1, (6)
> (A=) A= B, =) = (L=0) — (B, A )

=, @)+ AB)+n>-1

:abe(lx)ffﬁz

similarly we prove that if a € (Fx)gl] be (Ix)gi then ab e (FX)QIW2

Therefore S, is (d,,,d, ) -Neutrosophic N-subsemigroup of S .
Definition 2.21: [2] (Definition of 7 -membership functions of (&, € qu) -neutrosophic N-structures )

Let Sy =(S; Ty, I, Fy)be (€ € vq,) -neutrosophic N-structures over S . We define

0 T, @ =T, @v (D),

-1-7
2

(i) 1, (@) = I, (@) A (—=-T) and

_77) Vae Sand 7 €[-1,0)

(iii) Fx,,(a) =F, (@) v ( 5

Definition 2.22: [2] (Definition of 7 -intersection of (&, € v(, ) -neutrosophic N-structures)

Let Sy =(S; Ty, 14, Fy)and S, =(S;T,,1,,F )betwo (€, € vq,) -neutrosophic
N-structures over S . The 77 -intersection of S, , S isSy M, S, =(S;Ty N, Ty, I, N, Iy, Fy 0, F))

defined as

12
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0T A, T =T AT @V (D),

_1_77) and
2

(ii) (I My, Iy)(@) =y nly)@)A(

2_77) VaeSand 17 €[-1,0)

(iii) (Fy My, F (@) =(Fx nFy)(@) v (
Definition 2.23: [2] (Definition of 7 -union of (g, e an) -neutrosophic N-structures)

Let Sy =(S;Ty, 14, Fy)and S, =(S;T, |y, F, )betwo (€ € vq,) -neutrosophic

N-structures over S. The 77-unionof S, , S, isSy U, Sy =(S;T, U, T, I, U, I, F U, F,) defined

n

as () (Ty U, T,)(@) = (T, UT, )(a>A<‘12‘ LAY

~1-p
> )

(i) (1 Yy Iy )(@) =, vly)(@)v(

_12_77) ,VaeSand n€[-10)

(iii) (Fx Y, Fy)(@) = (Fx U )(@)A(
Definition 2.24: [2] (Definition of 77 -composition of (&, e an) -neutrosophic N-structures)

Let S, =(S;Ty,l4,Fy)and S, =(S;T,,1,,F, )betwo (€€ vqﬂ) -neutrosophic

N-structures over S . The 77 -composition of Sy and S, isS,0,S, =(S;Tx0,T,, 1,0, 1,,F,0,F/)

n

() (T,0,T,)(@) = (T, 0T, )(@) v (‘12‘ 1y,

@ (10, 1,)(@ = (1,01, @) A (1),

_n),VaeSand n €[-1,0)

(iii) (Fx 0,Fy )(@) = (FxoFy)(@) v ( 5

Theorem 2.25:

Let Sy =(S; Ty, 14, Fy)and S, =(S;T,,1,,F )betwo (€€ vq,) -neutrosophic
N-structures over S . Then
Ty N, Ty :TX” mTan) Iy n, 1y = IX” mIYn o) Fy N, K = FX” mFY,]

d) TXUUTY:TXUUTYU e)|qu|Y:|qu|y,, f)FquFYZFx,?UFY,,

9 Tx0,Ty =TX”0TY77 h) 10,1, = |X’70|YU i) Fyo,Fy = FXUOFY77

Proof: a) Consider (T, M, T,)(@) =(Tx NT,)(@) v (

~1-7
> )

13
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T, @V @v ()

- (T @) v CoD)v 3 @) v (D)
:Txn(a)VTYn (@)= (TX77 m-I-Yfl)(a)

-1-7
, )

b) Consider (1, M, 1,)(@) = (1, N 1,)(@) A(

1L @Al @A

= (L @A) Al @A D)

=1, @Ay, @ = (I, N1y, )@

c) Proofof Fy, N, Fy =F, N F, whichis similar to (a)

d) Consider (T, U, Ty )(@) = (T UT,)(@) A (_12_ 77)

T, @ AT, @A ()

= AN —1 N N\ _1_77
=M @A) AT @) A ()

:Tx,,(a)/\TY,,(a) = (I-Xq UTYU)(a)

~1-7
> )

e) Consider (1, U, 1,)(@) =y wl,)@) v (
= \V4 \V4 _1_77
L@V @vESD
~ (L @v D) v @) v (D)

=lg,@vIy, @)=y, vl )@)

f) Proofof Fy U, F, =F,, U F,, whichis similar to (d).

g) Consider (T,,0,T,)(@) = (T, 0T, )(a) v (_12_ Ty

- AT @VT, @V

AT @V D) 0@ v )
=~ 0, @V, @) =(Tx,0Ty, )@)

~1-7p
> )

h) Consider (1,0, 1,)(a) = (10l )(@) A (
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1L @Al @A

= (@A) Al @A D)

= Ix,](a)/\ IYq(a)Z (Ixn a2 IYU)(a)

i) Proofof Fy M, F, =F,, NF,, whichis 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 77 -intersection, 77 -union and 77 -

composition of (€, € an) neutrosophic N-subsemigroup.
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