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Abstract. Our aim is to explore the idea of neutrosophic 9t—ideals in near-subtraction semigroups in this
article and obtain some outcomes that are equivalent to them. We also illustrate the notion of a neutrosophic
»— intersection. Additionally, in a near-subtraction semigroup, we examine the term homomorphism of a neu-
trosophic »— structure and establish some conclusions based on a homomorphic neutrosophic »— structure
preimage of a neutrosophic »— left (respectively, right) ideal.
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1. Introduction

In [26], Schein investigated the systems of the type (X, 0,\), where ¥ is a family of functions
closed under the composition o of functions (and therefore (X, o) is a function semigroup) and
the set theoretic subtraction \ (and therefore (X,)\) is a subtraction algebra). In [29], Zelinka
examined Schein’s suggestion for the multiplication structure and discovered a method for
resolving a challenge in a kind of subtraction algebra, namely atomic subtraction algebras. In
subtraction algebras [11], Jun et al. proposed the idea of ideals by examining the character-
isation of ideals. In [10], Jun et al. explored the ideals produced by a set and its associated
outcomes. Dheena et al. [1], formed the ideas of near-subtraction semigroups as well as strongly
regular near-subtraction semigroups. They found an equivalent assertion for a near-subtraction
semigroup to be strongly regular.

Zadeh [30] developed the idea that a fuzzy subset ¢ of a set K is a map from K into [0, 1].
Since then, this concept has been effectively used in a range of applications, including image

processing, control systems, engineering, robotics, industrial automation, and optimisation.
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In subtraction algebras, Lee et al. [14] established the term fuzzy ideal and made some
assertions that a fuzzy set is to be a fuzzy ideal. Prince Williams 28] coined the terms fuzzy
ideals and fuzzy intersection in near-subtraction semigroups and homomorphic fuzzy images
and preimages of a near-subtraction semigroup.

In [16], Molodtsov introduced a concept, namely the soft set (F,<S), which is a mapping
from & into the power set of U given a base universe set U and the gathering of attributes .
Jun et al. [12] extended Molodtsov’s concept to hybrid structures, a concept that is similar to
the theories of soft and fuzzy sets, and proved a number of hybrid structure attributes for a
gathering of parameter values over a base universe set. The authors further explored the ideas
of hybrid subalgebras, and hybrid fields based on this approach. Several authors produced
hybrid concepts in a variety of algebraic structures ( See [2-5L/15}/17/18,[20-23]).

Smarandache came up with neutrophophic sets as a way to deal with the constant unpre-
dictability. It makes intuitionistic fuzzy sets as well as fuzzy sets more broad. Neutrosophic
sets can be described by these three things: their membership functions for indeterminacy (I),
falsity (F), and truth (T). These sets can be used in a lot of different ways to deal with the
problems that come from unclear information. A neutrosophic set can tell the difference be-
tween membership functions that are absolute and those that are relative. Smarandache used
these collections for non-standard analyses like sports choices (losing, tying, and winning),
control theory, decision-making theory, and so on. This area has been studied by several
authors(See [8,9,27]).

Khan et al. examined e-neutrosophic s-subsemigroup and a semigroup in [13|. Elavarasan
et al. [6] examined the idea of neutrosophic s-ideals in semigroups. Elavarasan et al. pre-
sented neutrosophic filters and bi-filters in a semigroup and examined their properties in [7].
Mubhiuddin et al. provided the definitions and characteristics of neutrosophic s¢-interior ideals
as well as neutrosophic - ideals in ordered semigroups in [19].

Porselvi et al. proposed neutrosophic s-interior ideal structure as well as neutrosophic
»-simple in semigroups in [25], and they obtained comparable statements for the two types
of structures. Porselvi et al. [24] described numerous characteristics of a neutrosophic -
bi-ideal structure in a semigroup and showed that when a semigroup is regular left duo,
both a neutrosophic s-right ideal and a neutrosophic s-bi-ideal are identical. They discussed
analogous claims for the regular semigroup with regard to the neutrosophic s-product.

This article explores the idea of neutrosophic »—ideal in near-subtraction semigroups and
its associated characteristics. Additionally, we provide examples of a neutrosophic s-left ideal
that is not a neutrosophic s-right ideal and vice versa. Moreover, we examine and discuss the
neutrosophic »-image, neutrosophic s-intersection, and neutrosophic s-preimage of a near-

subtraction semigroup using homomorphism.
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2. Preliminaries of subtraction semigroups

We compile some basic definitions for near-subtraction semigroups in this portion, which

we will use in the next section.

Definition 2.1. [26] A set J(# @) with the binary operation “ —” that fulfils the below
assertions is referred to as a subtraction algebra. Vqo, lg, i € S,

(1) g0 — (lo — q0) = qo-

(ii) go — (g0 — lo) = lo — (lo — qo)-

(iii) (90 — lo) —i0 = (g0 — %0) — lo-

The following are some characteristics of a subtraction algebra:
(1) go —0=go and 0 — go = 0.

(ii) (90 — lo) — qo = 0.
(iii) (g0 — o) —lo = qo — lo-
(iv) (go —lo) — (lo — q0) = qo — lo, where 0 = gy — qo is an element that is independent on

the choice of gy € 3.

Definition 2.2. [29] A set J(# () with the binary operations “—" and “.” that satisfies the
following requirements is referred to as a subtraction semigroup:
(i) (8, —) and (S,.) are a subtraction algebra and a semigroup, respectively.

(it) lo(ly — lo) = loly — loly and (lg — 1y)lp = loly — lyly Vo, 11,12 € S.

Definition 2.3. [29] A set 3(# () with the binary operations “ —” and “.” that satisfy the
following requirements is referred to as a near-subtraction semigroup (IN.SS for short):
(i) (8, —) and (S,.) are a subtraction algebra and a semigroup, respectively.

(ii) (lo — ll)lg = lpls — l1ls Vg, 11,15 € S,

Clearly 0lp =0 Vip € S.

Hereafter, & represents the near-subtraction semigroup.

Definition 2.4. If |y — l; € L whenever ly,l; € L, then a subset L(# (}) of S is said to be a

subalgebra of .

Definition 2.5. Let (3, —,.) be a NSS. A subset R(# () of & is referred as

(i) a right ideal whenever R is a subalgebra of (J, —) and RS C R.

(ii) a left ideal whenever R is a subalgebra of (¥, —) and p1c; — p1(wy —¢1) € R Vpy,wy €
Ser € R

(iii) an ideal whenever R is both a right and a left ideal.
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3. Preliminaries of Neutrosophic - structures

This portions outlines the basic ideas of neutrosophic s-structures of &, which are essential
for the sequel.

For a set Q(# 0), F(Q,17) is the family of functions with negative-values from a set Q to 1™,
where [7 = [—1,0]. An element k; € F(Q,17) is known as a s-function on @ and s»-structure
denotes (@, k1) of X.

Definition 3.1. [12] For a set Q( 0)), a neutrosophic s- structure of @ is described as below:

— Q — Vg .
Qu = (Tneo e Far) {(TM(UO),IM(v0)7FM(vo)) P € Q}’
where Th; on ) means the negative truth membership function, Ij; on () means the nega-
tive indeterminacy membership function and Fj; on () means the negative false membership

function.
Note 3.2. Q) satisfies the requirement: —3 < Tpr(b1) + In(b1) + Far(b1) <0 Vb € Q.

Definition 3.3. [13| For a set Q(# 0), let Q := % and Qy := W&F‘/),

(i) Qg is defined as a neutrosophic s-substructure of Qy, represented by Q; C Qy, if it
fulfils the below criteria: for any zg € @,

Ty(z0) > Ty (20),L1(20) < Iv(20), F1(20) > Fv(20)-

If Q; C Qv and Qy C Qy, then Q; = Qv.

(ii) The intersection of @; and Qv is a neutrosophic s-structure over @ and is defined as

follows: Qs N Qv = Qv = (Q; Tynv,Linv,Finv ), where
(Ty N Ty)(ho) =Tsav(ho) = Ty(ho) V Tv (ho),
Ly N Iv)(ho) =Isav (ho) = 15(ho) A Iv (ho),
(Fy N Fy)(ho) =Fjnv(ho) = Fy(ho) V Fy(hg) for any hg € Q.

Definition 3.4. For Vj C Q # (), consider the neutrosophic »-structure

_ Q
X (@) = 5@ (Do F)n)?

where
xvo(T)p = Q =17, ji = {(;1 z; i ; Kz
xv)p: Q@ =17, j1 — {(11 iiffj;lié‘;oo,
Xvo (F)p : Q@ =17, j1 — {(;1 z; i ; ZZ

which is described as the characteristic neutrosophic »x-structure of Vi over Q.
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Definition 3.5. |[12] For a nonempty set @, let Qn = m
-3 <0+ ¢+ 0 <0. Consider the following sets:

Ty = {c1 € Q | Tn(er) <0} I§ = {1 € Q | In(c1) > ¢}, FY = {c1 € Q|Fn(c1) < ©}.
Then the set Qn(0,¢,0) = {c1 € Q|Tn(c1) < 0,In(c1) > ¢, Fn(c1) < O} is referred as a
(0, ¢, O)-level set of Q. Note that Qn (0, ¢, 0) = T]ff, nIgn Ff,)

and 0,p,0 € I~ with

4. Neutrosophic »-ideals in subtraction semigroups

The idea of neutrosophic »— ideals in near-subtraction is defined in this portion. We also
develop a case where a neutrosophic s»— right ideal is not a neutrosophic s»— left ideal, and
vice versa, and we describe certain properties of a neutrosophic »— structure’s homomorphism

in a near-subtraction semigroup.

Definition 4.1. A neutrosophic s-structure Sg = 0

S of S .
ToT5F5) of & is defined as a neutrosophic

s-ideal of & if it meets the below axioms:
Tr(go — lo) < TB(g0) V TB(lo)
(1) (Vgo,lo €3) | In(g90 —lo) = IB(g90) N IB(l0)
Fg(g0 —lo) < Fg(g0) V Fg(lo)
TB(solo — so(jo — lo)) < Tr(lo)
(i) (Vso,jo0:lo € I) | IB(solo — so(jo — lo)) > I5(lo)
Fg(solo — s0(jo — lo)) < Fg(lo)
Ts(logo) < Ts(lo)
(iii) (Vlo,q0 € S) | Is(logo) = Ip(lo)
Fg(logo) < Fp(lo)

Note that Sp of S is a neutrosophic s—left ideal when (i) and (ii) are hold, and Sp of &

is a neutrosophic x—right ideal when (i) and (iii) are hold.
Notation 1. Let & be a NSS. Then we use the below notations:
(i) N5(S) is the gathering of all neutrosophic »x— ideals of 3.
(ii) NR(S) is the gathering of all neutrosophic »— right ideals of §.
(iii) Ne(S3) is the gathering of all neutrosophic s— left ideals of 3.
Here are a few examples of neutrosophic s-ideals.

Example 4.2. Let S = {0,149, po} be a set with two operations “ —” and “.” that are repre-

sented by the below tables:

-0 dg po - 10 i po
00 0 O 0(0 0 O
20| % 0 19 100 2w O
po|po po O po|io O po
Then (3, —,.) is a NSS. Define a neutrosophic s-structure Sy = {(wﬁwl), (Tyli?rl), (y,s?yl)} of

S for v, k, L, w,wy,r,r1,y, 51 € [—1,0].
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(i) Ify>r=w;v<k=1and y; >r; =wi, then Sy € A5(SJ).

(i) If y =r > w;k =v < land y; = r > wy, then Sy € MR(TF), but Sy ¢ A(F) as
Tn(po-0—po(po—0)) = Tn(ig) =7 ﬁ w = Tn(0); IN(po.-0—po(po—0)) = In(ip) =k 2 [ =1In(0)
and Fn(po.0 — po(po — 0)) = Fy(io) =1 £ w1 = Fn(0).

(iii) fr >y > w;k <v <landr; >y > wi, then Sy is neither in A%(SJ) nor in A2(J)
as T (po-0 — po(io — 0)) = T (io) = r £ w = Tn(0), InN(po-0 — polio — 0)) = In(io) =k 2 1 =
IN(0), FN(po-0 — po(io — 0)) = Fy(io) = r1 £ w1 = Fn(0) and T (po.0) = Tn(ig) =7 £ y =
Tn(po), IN(po-0) = In(io) =k 2 v = IN(po), Fn(po.0) = Fn(io) =71 £ y1 = Fn(po). But it
fulfils the assertion (i) of Definition

Example 4.3. Let & = {0,r,l,k} be a set with two operations “ —" and “.” are given by
-10 r 1 k .10 k
0/0 0 O 0/0 0 0 O
rir 0 k 1 r|0 r 1 k
1/1 0 0 1 110 0 0 O
kik 0 k 0 kO r 1 k
Then (3, —,.) is a NSS. For p,w,n,m,my,y,y1,s,s1 € [—1,0], define a neutrosophic -

structure Sy = {(m;)ml),(w;yl),(srfﬁ), (87551)} of & If s >y > m,n < w < p and
s1 > y1 > mq, then Sy € A2(F), but Sy ¢ Mx(S) as Ty(rl) = Tn(l) = s £ y = Tn(r),
In(rl)=In()=n#w=In(r) and Fx(r.l) = Fy(l) = s1 £ y1 = Fn(r).

R

Theorem 4.4. For Sy = T the listed assertions are equivalent:

I'n,IN,FN)’
(i) For any o, \,v € I7, Sn(0, N\, v)(# ¢) of S is a left(right) ideal,

(i) In € Ae(I) (MRr(S)).

Proof: (i) = (ii) Let ¢,z € §. Then Tn(c) = qi; Fn(c) = r1;In(c) = t1 and Tv(2) =
q2; Fn(2) = 1oy In(2) = to, for some q1,qo, t1,ta, 71,70 € 17

If g = max{q1, q2}; t = min{t1, ta} and r = max{ry,ra}, then Ty (c) < q; In(c) > t; Fn(c) <
rand Tn(z) < ¢;In(2) > t; Fn(2) <7, s0 ¢,z € Sn(g,t,r). By assumption, we get ¢ — z €
SN (g, t, ) which implies Ty (c—2) < ¢ =Tn(c)VIN(2); IN(c—2) >t = IN(c)NIN(2); Fn(c—
z) <r=Fn(c)V Fn(2).

For any ng,v € S, we have ngpc—ng(v—c) € Sn(q1, t1,71) which implies Ty (noc—no(v—c)) <
@1 = Tn(c), In(ngc—ng(v—c)) > t1 = In(c), Fn(noc—ng(v—c)) < r1 = Fn(c). So Sy € A2(S).

Also, for r € &, we have cr € Sn(q1,t1,71) which implies Ty (er) < g1 = Tn(c); In(cr) >
t1 = In(c); Fn(cr) <11 = Fn(c). So Sy € Mx(S).
(1) = (i) Let ¢,z € Sn(0,A\,v). Then Tn(q — 2) < Tn(q) VIN(2) < o; IN(q — 2) >

In(@g) NIN(2) > X and Fy(q— 2) < Fn(q) V Fn(2) < v which imply ¢ — z € Sy (0, A, v).
Also, Tn(qz) < Tn(q) < 03 IN(qz) = In(q) = A and Fn(qz) < Fn(q) < v imply that
gz € Sn(o, A\, v). So Sn (o, A\, v) of & is a right ideal.
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For I € Sn(o, A\, v) and 5,5 € , we have Ty (sl —s(j — 1)) < Tn(l) = 0; In(sl —s(j — 1)) >
In(l)=Xand Fy(sl —s(j — 1)) < F,(l) = v which imply sl — s(j — 1) € Sn(0, \, V).
So, Sy (e, A, v) of S is a left ideal.

We have the succeeding corollary as a outcome of the Theorem

R

3 (S
(Tn,IN,FN) of 3 s

Corollary 4.5. For ) # D C S, a neutrosophic »- structure Sy =

characterized as below: For gi,l1,w1,t1,s1,v1 € [—1,0],

T (o) = {91 if yo€ D C In(w) = {w1 if yo€ D  Fu(o) = {sl if yo € D

l1 otherwise t1  otherwise, v1  otherwise,

where g1 < li;wy > t1 and s; < vy in [—1,0], the mentioned below statements are equivalent:

(1) SN € A2 (S)(AR(F)),
(ii) D of S is a left(right) ideal.

o

Corollary 4.6. For 0 # L C S and Sy = m, the listed below statements are equiva-

lent:
(i) xL(Sn) € A2(I) (A (),
(ii) L of S is a left(right) ideal.

Then the sets TS = {c1 €

Theorem 4.7. Let Sy = (TNIi(\J\:fFN) € () (AR(D)).
5LFY = {a1 € QIFn(c1) = Fn(0)}

Q | Tn(er) = Tn(0)}, I = {a1 € Q | In(e1) = In(0)
of S are left (right) ideals.

Proof: For lg,wy € T]Q, N IR, N FR,, we have T (lp — wo) < Tn(lp) V Tn(wo) = Tn(0),
In(lo — wo) = In(lo) A In(wg) = In(0) and Fy(lp — wo) < Fn(lg) V Fn(wo) = Fn(0). So
lo —wo € TH NI NFY.

For s € &, we have T (slp — s(wo — 1)) < Tn(lo) = Tn(0), In(slo — s(wo —lp)) > In(lo) =
In(0) and Fy(slo — s(wo —lo)) < Fn(lo) = Fn(0). So sly — s(wg — lo) € Ty NIY N FY.

Therefore T](\),7 IR, and F](\), are left ideals.

Theorem 4.8. Let SJ - m
S. ISy, Sw € A (S)(An(S)), then ;N Sw € A2(S)(Mn(S)).

and Sy : m be the neutrosophic s-structures

Proof: Let wi, fi € S. Then
Tiaw (fi —w1) = (Ty N Tw)(f1 — wi)
=T;(fr —w1) VTw(fr —w1)
<ATs(f1) vV Ty(w1)} V{Tw (f1) V Tw (w1)}
= (TyNTw)(f1) V (Ty N Tw ) (w1) = Tyew (f1) V Tonw (wr),
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Liow (fr —w1) = (Iy N Iw)(f1 — w1)
=1;(fr —wi) ANMw (fr — w1)
> {L;(f1) ANy (wi)} A Iw (f1) A dw (w1)}
= Ly N Iw)(f1) ALy 0 Iw)(wi) = Liow (f1) A Linw (w1),
Fiow (fi —w1) = (Fy N Fw)(fi —w1)
=Fy(fi —w1) V Fw(fr — w1)
<A{F;(f1) vV Fy(wi)} V{Fw(f1) V Fw(w1)}
= (Fy N Fw)(f1) vV (Fy 0 Fw)(wi) = Fiaw (f1) V Fiaw (w1).

For s; € §, we have
Trew (s1w1 — s1(f1 — wi)) = (T7 N Tw)(s1w1 — s1(f1 — w1))
= Ty(s1w1 — s1(fr — w1)) V Tw (s1wr — s1(f1 — w1))
< Ty(w1) vV Tw (w1) = (T 0 Tw ) (wr),
Liow (s1w1 = s1(f1 —w1)) = (Ly 0 Iw) (s1wr — s1(f1 — wi))
= Iy(s1w1 — s1(f1 — wi)) Adw (s1w1 — s1(f1 — w))
> Ij(w1) AN w (w1) = (L N Iy ) (w1),
Fiow (s1wr — s1(f1 —w1)) = (Fy N Fw)(s1w1 — s1(fi — w1))
= Fy(s1w1 — s1(f1 —w1)) V Fw(s1w1 — s1(f1 — w1))
< Fy(w) V Fw(wi) = (Fy 0 Fw)(w).
So, S5 N Qw € ().

Hereafter, the symbols & and 3’ denote the near-subtraction semigroups.

Definition 4.9. A homomorphism ¢ of § into § such that &(w; — a1) = &(wy) — &(a;) and
E(wiar) = E(w1)é(ar) Ywr, a1 € S is defined.

Definition 4.10. Consider a mapping Q : N — M, where NNM # {¢}. Suppose Mg :=

(TS}Mﬁ over M is a neutrosophic s-structure. Then, under €2, the preimage of Mg is

described as a neutrosophic s-structure Q_I(Ms) = @7y Q*les) o=T(Fg)) Over N, where
Qfl(Ts)(lg) = TS(Q(Z())), Qfl(Is)(lo) = Is(Q(lo)) and Qfl(Fs)(lo) = FS(Q(lo)) for all [p € N.

Theorem 4.11. Let Q : & — ' be a homomorphism of NSS. If g € N5(S), where

S ’
/. —1 /

Proof: Let kg, go € & Then
O~ (Ts) (ko — go) = Ts (ko — 90)) = Ts(Q(ko) — 2(go))
< Ts(Q(ko)) V Ts(2go)) = @~ (Ts) (ko) vV (Ts)(90),
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Q1 (Is) (ko — go) = Is(Q(ko — o)) = Is(2(ko) — 2(g0))
> Is(Q(ko)) A Is(2(g0)) = Q7 (Is) (ko) A Q™1 (1) (90),
Q1 (Fs) (ko — 90) = Fs(Qko — g0)) = Fs((ko) — 2(g0))
< Fs(Q(ko)) V Fs(2(g0)) = Q' (Fs) (ko) V Q' (Fs)(g0)-

Let g € S. Then
Q~1(Ts)(qoko — qo(go — ko)) = Ts(qoko — qo(g0 — ko))
qoko) — 2(go(90 — ko)))
20)$2(ko) — 2(q0) (2(g0) — (ko))
ko)) = Q1 (Ts) (ko)
Q™ (Is)(qoko — go(go — ko)) = Is(2(qoko — go(go — ko)))
= Is(2(qoko) — 2(qo(go0 — ko)))
q0)2(ko) — Q(q0)(2(g0) — Q2(ko)))
> Is(Q(ko)) = Q7 (Is) (ko),
Q~'(Fs)(goko — qo(g0 — ko)) = Fs (€
= Fs(Q(qoko) — 2(qo(g0 — ko))
(€(
(€(

I
A
~—~~ o~ o~~~
2
~ o~

Il
~
nn
~~ —~ —~ —~
=
— — — —

= F5(Q(q0)2(ko) — 2(q0)(2(g0) — (ko))
< Fs(Qko)) = Q H(Fs) (ko).
Also,
O~ 1(Ts) (kogo) = Ts(2(kogo) = Ts((ko)2(g0)) < Ts(Q(ko)) = 2~ (Ts) (ko)
01 (Is) (kogo) = Is(Q(kogo) = Is(Q(ko)go)) > Is(Qko)) = Q" (Is)(ko),
O~ 1(Fs)(kogo) = Fs(2(kogo) = Fs(2(ko)2(g0)) < Fs(Q(ko)) = Q' (Fs) (ko)
So, Q7H(S) € ().

Definition 4.12. Consider a onto map Q : N — M, where N,M # {¢}. Suppose Ny :=
% over N is a neutrosophic se-structure. Then, under €2, the image of N is described

as a neutrosophic »-structure

2N = syt
over M, where, for all yo € M,

UTz) ()= N\ Tay),
y1€Q1(y2)

W) =\ Law),
y1€Q 1 (y2)

QFR) ()= N Faly)
y1€Q71(y2)

G. Muhiuddin et al., Properties of neutrosophic s»-ideals in subtraction semigroups



Neutrosophic Sets and Systems, Vol. 60, 2023 5

’
Ry

Theorem 4.13. Let £ : S — S be an onto homomorphism of NSS and %;f = TydsFa)
is a neutrosophic se-structure of . If € 1(Sy) € (S), then Iy € H5(F).

Proof: Let vy, € S, Then 3 vy, 79 € S such that &(vg) =
T (vy —10) = T (&(vo) — &(ro)) = Tz (§(vo —10)) =

Let s) € §'. Then 3s €  such that &(s) = s},. Now
T (syvo — 50(ro — v0)) = Tz (§(s)&(vo) — £(s)(€(ro) — &(vo)))
= Tx (§(sv0) — £(s)E(ro — vo))

= &N (Ty)(sv0 — s(rg — vo)) < €1 (Tx)(v0) = T (£(v0)) = T (vg),
Ty (svp — s0(ro — vp)) = Lz (£(8)€(vo) — &(s)(&(r0) — &(vo)))

= I (&(svo) — &(s)&(r0 — v0))

= Ix(&(svo) — &(s(ro — vo)))

= Iz (&(svo — s(ro — v0)))

=& 1 (Iz)(sv0 — s(ro — v0)) > € 1 (Iz)(v0) = I7(&(v0)) = I (vp),

(
Fay (svp — so(ro — ) = Far(€(s)€(vo) — £(s)(&(r0) — &(vo0)))
= Fy(&(svo) — &(s)(ro — vo))
= Fy(&(sv0) — &(s(ro — w0)))
(

=N (Fy)(svo — s(ro — vo)) < &1 (Fy)(v0) = F(£(vo)) = Fa(v)).
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Also,
T (vorg) = Tz (E(voro)) = 1T ) (voro) < & H(Tw)(v0) = Tx(&(v0)) = T (vf),
Ty (vgry) = Iz (E(voro)) = €1 () (voro) = €1 (I#) (vo) = T (§(v0)) = T (vp),
Fy(vgr)) = Fa(£(vore)) = €1 (Fy)(vore) < €' (Fa)(v0) = Fx(&(v0)) = Far(v}).

So, &'y € A(S).

Definition 4.14. A neutrosophic s- structure Sy := m is defined to fulfils the sup

property in SifvV.S C <, 3l € S: Ty(l) = /\Tﬁ s Ia(lo) = \/Iﬂ i Fa(lo) = /\F/g
les lesS les

Proposition 4.15. A homomorphic image of a neutrosophic »-ideal having sup property is a

neutrosophic sx-ideal.

Proof: Let o : & — S’ be a homomorphism of NSS and let Sy := m of & be a

neutrosophic s-ideal having sup property.

Suppose o(b), o(w) € S’ and let by € o~ (o(b)) and wy € 0~ (o(w)) be such that

Tyo)= N\ Tzko), Izbo)= \/  Ix(k), Fzlbe)= N  Fz(k),
koo~ (o(b)) koot (o(b)) koot (o(b))
Ty(w)) = N Telko), Izx(w)= \/  Izlk), Felw)= [\  Fazlk).
koo~ (o(b)) ko€o™1(o(b)) ko€o™1(o(b))
Then
o(T#)(o(b) — o(w)) = T (z) < T (bo) V T (wo)

z€07 1 (0(b)—o(w))

= ( Tff(ko)) Vv ( A\ T@V’(ko))
koco—1(o(b)) koco=1(o(w))

= o(T)(e(b)) V o(Tx)(o(w)),

o(Iz)(o(b) — o(w)) = Iy (2) = I#(bo) A I (wo)
€07 (o(b)—o(w))

= ( I_ag’(/f(])) A\ ( \/ I.%'”(kO))
koco—1(o(b)) koco™1(o(w))

(
= o(Iz)(e(b)) N oI)(o(w)),

o(Fz)(e(b) — o(w)) = Fz(2) < Faz(bo) V For (wo)
20} (o(b) —o(w))

koco—1(o(b)) koco~1(o(w))

= o(Fz)(e(b)) V o(Fz)(o(w)).
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Given o(s) € &’ and let sg € o~ '(o(s)). Then

o(Tx)(o(s)o(b) — o(s)(o(w) — o(b))) = A Ty (2)
z€07(e(s)o(b)—o(s)(o(w)—o(b)))
<Tybo)= N\ Tzlk) = o(Tz)(a(b)),
koco=1(e(b))
o(I7)(a(s)e(b) — o(s)(e(w) — o(b))) = \ Ty (2)
z€0 1 (o(s)o(b)—o(s)(o(w)—e(b)))
>Ix(bo) =\  Iz(k)=o(Iz)(e(b)),
koco=1(o(b))
o(Fz)(o(s)o(b) — o(s)(e(w) — o(b))) = A F(z)
z€o0~(o(s)o(b)—o(s)(o(w)—e(b)))

<Fybo)= /\  Falko) = o(Fz)(o(b)).
koo~ (o(b))
Also,
oT2)(e®)ow)) = N Te(z)<Tzb)= N\  Telk)=o(Tz)(eb))
z€0~(o(b)o(w)) koo~ (o(b))
oIx)eow)) =\  Iz(2)>Izb)= \/ Iz(ko)=o(lz)(e(d)),
z€0~(o(b)o(w)) koco~1(o(b))
o(Fo)(oow) = N\ Fz(x)<Fzlbo)= J\  Fzlko) = oFz)(o(b)).
z€0~(o(b)o(w)) koco=1(e(b))

Hence o(S#) is a neutrosophic »-ideal of o(S).

5. Conclusion

We defined and examined neutrosophic s»— ideals in near-subtraction semigroups in this
article. We formed ideals for a neutrosophic s»— ideal in a near-subtraction semigroup, and
we also obtained various aspects of the neutrosophic »— image as well as the neutrosophic
»— preimage of a near-subtraction semigroup using homomorphism mapping. In our future
research work, we will explore the notion of a neutrosophic s»— prime ideal and its related

properties in near-subtraction semigroups using the ideas and findings presented in this paper.
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