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Abstract: The aim of this paper is to define neutrosophic cubic X-ternion subsemigroup, neutrosophic(neut.) cubic X- left
ideal(L1), (resp. lateral ideal(£l), right ideal(R1)) of ternion semigroup(SG) with suitable example, to define characteristic neut.
cubic X-structure(X-S) of ternion SG. Additionally intersection of two neut. cubic X-LI(resp. LI, RI) is also a neut. cubic X-
LI(resp. LI, RI). We find intersection between two neut. cubic X-LI(resp. LI, RI) in ternion SG is neut. cubic X-LI(resp. LI, RI)
in ternion SG. Further if we have an neut. cubic X-LI(resp. LI, RI) then its pre-image is also neut. cubic X-LI(resp. LI, RI) of
ternion SG. In this study a new algebraic approach has been developed in neut. cubic X-ideals in ternion SG. In future this neut.
cubic R-fuzzy ideal concept can be used in semiring, ternion semiring etc.

Keywords: Neutrosophic fuzzy set, Interval Valued Neutrosophic cubic X-fuzzy ideals, Ternion Semigroup, Direct product of
cubic ternion semigroup, Homomorphism of cubic ternion semigroup.

L. INTRODUCTION
R.Chinram et al.! in 2023 studied a new notion on covered left ideals of ternary SG. A. Nongmanee and S.
Leeratanavalee™ studied about quaternary rectangular bands and representations of ternary SG in 2022. L. A. Zadeh ¥ introduced
the notion of interval valued (in short i-v) fuzzy subset where the values of the membership functions are closed interval number
instead of single value in 1975.
Li. Chunnu et al.®! discussed a new characterization of fuzzy ideals of SG in 2021. K. T. Atanassove ™ introduced the notion of an
intuitionistic fuzzy set. F. Smarandache™ introduced the notion of neutrosophic sets (in short neut.) which is useful mathematical
tool for dealing with membership, non membership and indeterminacy function. D. H. Lehmer™ introduced ternary analogue of
abelian group in 1932. Madad Khan et al. ™ introduced the notion of neut. V'-subsemigroup(SSG) in SG and investigated several
properties. K. Lenin Muthu Kumaran and S. Selvaraj® discussed about interval valued neut. X-fuzzy ideals in SG in 2023. S.
Amalanila and S. Jayalakshmi® discussed a cubic (1,2) ideals of cubic near-rings. V. Chinnadurai and K. Bharathivelan®® studied a
new notion of cubic lateral ideals in ternary near-rings. Muhammad Gulistan®? introduced the notion of neutrosophic cubic (a, 8)-
ideals in semigroup with application. The above ideas motivate us to define the notion of neut. cubic X-fuzzy ideals in ternion SG.
In this paper, the notion of neut. cubic X-ideals in ternion (means ternary) SG is introduced and several properties are investigated
such as LI, LI, RI etc. Further, conditions for neut. cubic X-S to be neut. cubic X-ideals in ternion SG are provided. Furthermore, we
explore the ideas of characteristic function, level sets of neut. cubic K-S of ternion SG, direct product, intersection property of neut.
cubic K-S of fuzzy ideal in ternion SG and homomorphism of neut. cubic X-ideals in ternion SG and its related properties.

1. METHODOLOGY
In this research work the results of neut. cubic X-ideals in ternion SG are used such as neut. cubic X-ternion SSG, neut. cubic X-
LI(resp. LI, RI), negative product between two neut. cubic X-structure in ternion SG.

1. RESULT AND DISCUSSION
In this section, we define the idea of neutrosophic X-cubic ideals in ternion semigroups and investigate using this concept.
Definition 3.1
Consider S, as a neut. cubic X-S defined over the set S. In such a context, S, is termed as a neut. cubic X-ternion SSG of S if it
meets the following criteria:
Ty ([uvw]) < rmax{Ty(w), Ty (v), Ty (W)},
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I5([www]) = rmin{lz(u), Ig(v), [g(W)},

Fg([uvw]) = rmin{F5(u), F5(v), Fg(w)}, and

Ty ([uvw]) = min{Ty (w), Ty (v), Ty (W)},

Iy([uvw]) < max{ly W), Iy W), [y(w)},

Fy ([uvw]) < max{Fy ), Fy(v), Fy(w)} for all u,v,w € S.

Definition 3.2
An neut. cubic X-S S, over set S is considered as an neut. cubic X — LI (resp.X — LI, & — RI) of S if it adheres to the following
criteria:

Ty([uvw]) < TyWw)(resp. Ty ([uvw]) < Ty (), Ty ([uvw]) < Ty(w))

Iy([uwvw]) = Iy(w)(resp. Iy([uvwl]) = Iy (v), Iy([uvw]) = Iy(w))

Fy([uvw]) = Fy(w)(reps. Fy([uvw]) = Fy(v), Fy([uvw]) = Fy(u)), and

Ty ([uvw]) = Ty (W) (resp. Ty ([uvw]) = Ty (v), Ty ([uvw]) = Ty (w))

Iy([uvw]) < Iyw)(resp. Iy([uvw]) < Iy (@), Iy([uvw]) < Iy(u))

Fy([uvw]) < Fy(w)(reps. Fy ([uvw]) < Fy(v), Fy([uvw]) < Fy(w))for all w,v,w € S.
If S is a neut. cubic X-LI, X-LI, 8- Rl of S, then S, is said to be neut. cubic X-ideal of S.

Note 3.3

Every neut. cubic X-LI (resp. LI, RI) within a ternion SG qualifies as an neut. cubic X-ternion SSG, the reverse may not hold true,
(ie) neut. cubic X-ternion SSG is not necessarily an neut. cubic X-LI, nor is it required to be an neut. cubic X-LI or an neut. cubic K-
RI, as demonstrated in the subsequent example.

Example 3.4
Let S ={0,1,2, 3} and define the ternion operation [ ] on S as follows:

bgjof1{2¢3 gjoj112¢3 bgjof1{2¢3 bg(oj1y2¢3
00j0|1(2]3 10011113 2000123 30(3|3(3]3
01(0|1(2]3 11117113 2101|123 31/3|3(3]3
02/0|1(2]3 12111113 2201|123 3213|333
0313]3(3]3 13131333 23133133 33/3/3(3]3
Table 1 Table 2 Table 3 Table 4
Then, (S,[]) is a ternion SG [16]. Define an neut. cubic X-S, S, over S as follows:
Tx(0) = [-0.7,-0.5], 15(0) = [-0.5,-0.1], Fz(0) =[-0.6,-0.1],
Ty (1) = [-0.7,-0.5], I5(1) =[-0.5,-0.1], Fyz(1) =[-0.6,-0.1],
Ty(2) = [-0.6,-0.4], I15(2) =[-0.6,-0.3], Fgz(2) =[-0.7,-04],
T(3) =[-0.4,-0.1], 15(3) =[-0.7,-0.5], Fz(3) =[-0.9,-0.8].

7,(0) = -0.1, 1,(0) =—-05, I,(0)=—08,
Ty(1) = =04, I,(1)=-03, I,(1)=-04
Ty(2) = =05, I,(2)=-01, I,(2)=-01,
Ty(3) = =05, I,(3)=-01, I,(3)=-0.1.

By routine calculation, S, = Ty, Iy, Fy, Ty, Iy, Fyis an neut. cubic ternion X-SSG of S, but it is not an neut. cubic X-LlI, because
Tx[130] = [-0.4,-0.1] £ [-0.7,—0.5] = Tx(0),
I5[130] = [-0.7,—0.5] £ [-0.5,— 0.1] = I5(0),
Fyx[130] = [-0.9,—0.8] £ [-0.6,— 0.1] = F(0).
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Example 3.5
Let S ={0,1,2, 3} and define the ternion operation [ ] on S as follows:

gjof1{2}3 bgjoj112¢3 bgjof1{2¢3 bg(oj1y2¢3
00j0|1(0]|3 10/0(1|0|3 2000103 30(3|3(3]3
01/0|1(0]|3 1110103 21(0(1|03 3113|333
02/0|1(0]|3 1210103 2201|103 3213/|3(3]3
0313]3(3]3 13131333 23133133 33/3/3(3]3
Table 5 Table 6 Table 7 Table 8
Then, (S,[]) is aternion SG [16]. Define an neut. cubic X-S, S over S as follows:
Tx(0) = [-0.9,-0.8], 15(0) = [-0.5,-0.2], Fz(0) =[-0.4,-0.1],
Ty (1) = [-0.8,-0.6], I5(1) =[-0.6,-0.4], Fz(1) =[-0.5,—-0.3],
Ty(2) = [-0.5,-0.2], I15(2) =[-0.8,-0.7], Fg(2) =[-0.7,-0.6],
T5(3) =[-0.9,-0.8], 15(3) =[-0.5,-0.2], Fz(3) =[-04,-0.1].

Ty(0) =-08, I,(0)=-0.2, 1,(0)=-01,
Ty(1) =-02, I,(1)=-07, 1y(1) =-0.86,
Ty(2) =-06, Iy(2)=-04, I,(2)=-03,
Ty(3) =-08, I,(3)=-02, I,(3)=-01.
By routine calculation, S, = Ty, Iy, Fy, Ty, Iy, Fy 1S aneut. cubic ternion X-SSG of S, but it is not a neut. cubic X-LI, because
Tx[101] = [-0.8,—0.6] £ [-0.9,—-0.8] = Tx(0),
Iy[101] = [-0.6,—0.4] £ [-0.5,—0.2] = I5(0),
Fy[101] = [-05,-0.3] £ [-0.4,—0.1] = Fx(0).
By addition, S, is also not a neut. cubic X-RL, because
Tx[021] = [-0.8,—0.6] £ [-0.9,—-0.8] = Tx(0),
I5[021] = [-0.6,—0.4] £ [-0.5,—0.2] = I5(0),
Fyx[021] = [-05,-0.3] £ [-0.4,— 0.1] = Fx(0).

Definition 3.6
Let Sy = (u, Ty, Iy, Fy, Ty, Iy, Fy), Sg ={u,Tp, I5, F5, Tp, Ip, Fp) and S; =(u,Tg, 15, Fg, Ty, Iy, Fy) a neut. cubic X-S
over S. The neut. cubic X-product of Si , S5 and S; is defined by

S, O Sz OS. =(u, (Tﬁoﬁoéy I§opoq) Fiopogs Thopogs INopog: FNoPOQ)(u)>

Where,

Tw. 5 —(u) = {/\u=[pq7‘] [max{TIV(p)v Tﬁ (Q)v TQ (‘I")}] T (u) — Vu:[pqr] [min{TN (p)v TP (Q)v TQ (‘I")}]
NopeQ 0 otherwise =~ ¢ 0 otherwise
Iv. 5 —(u) = { Vu:[PqT][min{IIV(p)vIﬁ(Q)vIQ(r)}] 1 (u) = Au:[pqr][max{IN(p)vIP(Q)vIQ(r)}]
NopeQ -1 otherwise =~ ¢ -1 otherwise
Fv 5 —(u) = {Vu=[Pq7’] [mln{Fﬁ(p)vFﬁ(Q)vFé(r)}] F (u) — Au:[pqr] [max{FN(p)vFP (Q)vFQ (‘I")}]
NopeQ -1 otherwise =~ ¢ -1 otherwise

Theorem 3.7
Consider a ternion SG denoted as S. If we have two neut. cubic X-LI (resp. LI, RI)'s of S, the intersection of these ideals also
qualifies as a neut. cubic X-LI (resp. LI, RI) of S.
Proof.
Let Sy =Au,(Ty, Iy, Fy, Ty, Iy, Fy)(w)) and Sg =u, (T, 1, Fiz, Ty, Tu, Fiy)(@W)) be neut. cubic

X — LI (resp. LI, RI) of S. Then for any u,v,w € S, we have

Tyom (fuvw]) = max{Ty(luvw]), Ty (luvw])}

< max{Ty(w), Ty (W)} = Tyam (W),
Ignm ([uvw]) = min{l g ([uvw]) Iz ([uvw])}
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= min{ly(w), [z (W)} = Ignz(w),
Fgni([uvw]) = min{Fg([uvw]), F 7 ([uvw])}
= min{Fy(w), Fg(w)} = Fyag(w),
Tyam ([uvw]) = min{Ty, ([uvw]), Ty ([uvw])}
> min{Ty(w), Tyy (W)} = Ty (W),
Iyam (luvw]) = max{ly (lwvwl), I ([uvw])}
< max{ly(w), Iy (W)} = Iynu (W),
Fyau ([uvw]) = max{Fy (luvw]), Fy ([vvw])}
< max{Fy(w), Fyy W)} = Iyapy (W).
Therefore S5 iSaneut. cubic X — LI (resp. LI, RI) of S.

Corollary 3.8
Consider a ternion SG denoted as S. If {SCi|i € A} forms a family of neut. cubic X — LI (resp. LI, RI)’s of S, then the set N S¢, also
qualifies as an neut. cubic & — LI (resp. LI, RI) of S.

Theorem 3.9

Assume that S,, Sz and Sy be a neut. cubic X-S’s over S. If S is a neut. cubic X-R1 of S, then S,®S;®Sy, is also a neut. cubic KX-RI
of S.
Proof.

Assume that S, is a neut. cubic 8-RI of S. If there exist p, q,r € S such that u = [pqr], then [uvw] = [[pqrlvw] = [pqlrvw]] for
all u,v,w € S. Then,
Togen (W) = Nuzppgriimax{T; (), T5(q), Ty(r)}}

= Apowi=tparowiiimax{Tz(®), Tz(q), Ty([rvw])}}
= Nuwwl=pantmax{Ti(p), Tz(q), Ty(h)}}
2 Trogon([uvw]).

Lgoow (W) = Vauzpparimin{lz (), 15(q), Iy()}}
= Viwwl=fpqrrowiimin{lz®), 15(q), I ([row])}}
= Viuwwi=ppanitmin{ls(p), 15(a), 1x (W)}
< I zogen([uvw]).

Fiogen ) = Vaeppgriimin{Fi(p), F5(q), Fr(r)}}
= Viwwl=(parrowimin{F4(®), F5(q), Fy([rvw])}}
= Viuwwi=pantmin{Fx(p), F5(q), Fr(W)}}
< F zgen([uvw]).

Taopon (1) = Vu:[pqr]{min{TA(p)v Tz (q), TN(T)}}
= Viwwl=tpqrrowimm{Ta @), T5(q), Ty ([rvw])}}
= Viuwwi=pan)tmin{Ta(p), Tz (@), Ty (R)}}
< Tyopon ([uvwl)

Lyogoy (W) = Au:[pqr]{max{IA(p)v Ig(q), IN(T)}}
= Awowl=(parowiimax{L(®), Iz (q), Iy([rvw])}}
= Awowl=fpqrniimax{ls(p), I5(q), Iy(W)}}
> Lyopon ([uvw]).

Fpopon () = Au:[pqr]{max{FA(p)v Fz(q), FN(T)}}
= Awowl=fpqrowiiimax{Fs(0), Fz(q), Fy([rvw])}}
= Awowl=(pqrniimax{F,(p), F5(q), Fy(h)}}

= Fyopon ([uvw]).
Therefore, S, © Sz © Sy isaneut. cubic X-RI of S.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 3697



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VI June 2025- Available at www.ijraset.com

Theorem 3.10

Assume that S,, S; and Sy, be a neut. cubic X-S’s over S. If S is a neut. cubic X-LI of S, then S,©S;®Sy is also a neut. cubic X-LlI
of S.

Proof.
It follows similarly from the theorem 3.12

Definition 3.11

Let f:S — S’ be a function of sets. If S', = (u, T3, I, F5,Ty, I, Fg) is a neut. cubic X-S over ', the preimage of S’;, under f is
defined to be a neut. cubic X-S’s.

FHS" )W) = (F1(T8), f71Up), fTH(F). f7H(Tp), fUp), f(F3))(w),
For every uESs, the inverse function ft satisfies the equations
T =Te(fW), F U = 15(fW), fFNW) = F5(f@), f(T) W) = T (fW), f7Ux)W) = I:(f),
fH(F)W) = FB(f(u))

Theorem 3.12

Assume that f: S — S’ be a homomorphism of ternion SG’s. If S', = (Tg, I, Fz,Tg, Iy, Fg) is an neut. cubic X — LI (resp. LI, RI)
of §', then the preimage of S’, under f is an neut. cubic X — LI (resp. LI, RI) of S.
Proof.

Let f~1(S"p) = (F~2(Ts), f~1Up), f~ (F5), f 2 (T), f~ (), f~1(Fy)) is the preimage of S, under f. Let u, v,w € S, then,
71T (uvw]) = Tz (f Quwvw])) = Ts([F @ f @) fF W)])
< T(f(w)) = fF1(T5) (W),
£ [wow]) = I5(f (luvw])) = I ([F W f W) f W)])
> I5(fw)) = 71Uz W),
F1(F5) (uvw]) = F5(f([wvw])) = F5([F @ f @) f W)])
> Fs(f(w)) = f1(F5)(w).
£ 1T uvw]) = T (f Quvw])) = T (If W) f @) f (W)])
> Ty (f(wW)) = f1(T5) (W),
£ Quvw]) = I (f (luww])) = I ([f ) f @) f (W)])
< Ip(fw)) = F7Up) (W),
FHE) wow]) = Fp(f([wwvw])) = Fz ([F @ f @) fF w)])
< Fs(fw)) = f1(Fp)(w).

Hence, f~1(S'p) isaneut. cubic X-LI of S.

Definition 3.13
For a subset A of a nonempty S, consider the neut. cubic X-S over S.

xa(Sx) = (w, (xa(Tw) xaUw), xa(F ), xa(Tn) xaUn) xa(FN)))

where, _

xS - -1l {7 MEEA s s o {0 L
xaltpys - oi-1olu-{ 9 o L nys oo { R
xa(Fy): S = D[=1,0],u - {_? e s L0 [T

is said to be a characteristic neut. cubic X-S of S.
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Theorem 3.14
Let x4(Sc), x5(Sc) and x.(Sc) be an i-v characteristic neut. cubic X-S’s over S for any subsets A, B and C of S. Then the following
condition holds:

Xa(Sc)Oxp(Sc)Ox(Se) = X[ABC](SC)-
Proof.
Letu € S. Ifu & [ABC], then
(xa(T)Ox5(Ty)Oxe(Ty)) (W) =0 = xpasc(Ty) (W)
(xaU)OxsUN)OxcUx)) W) = -1 = yyasa(x)(w)
(xa(FR)Oxs(Fp)Oxe(Fy)) W) = —1 = xpase(Fr)(w)
(XA(TN)QXB(TN)QXC(TN))(u) =-1= X[ABC](TN)(u)
(XA(IN)QXB(IN)QXC(IN))(U-) =0= X[ABC](IN)(u)
(XA(FN)QXB(FN)QXC(FN))(u) =0= X[ABC](FN)(u)-
Thus, x4 (Sc)Oxs(Sc)Oxc(Sc) = X1apci(Se)-
Ifu € [ABC], then u = [pqr] for somep € A,q € B and r € C. It follows that
(T OxzT)OX(TH)) W) = Auzpimmimax{xs (TR D, xz(Tx)(m), xc(Tx) ()}
< max{xz(Tx)(®). x5(Tx)(q), xc(Tw)(r)}
= -1 = xusa(Tw) (W),
(xaUOxsUN)OxcUx)) W) = Vyepmmyimin{xz(Ux) D), x5Ux)(m), xcUx) ()}
= min{y;(Ix)(p), x5Ux)(@) xcUx)(r)}
=0 = yusa(m)@W,
(aFROXsFR)OX(Fr) W) = Viucpmm{min{ea F) D, xz(Fr)(m), xc(Fx)(n)}}
= min{)z(Fy)(p), x5(Fx)(q), xc(Fp)(r)}
=0 = xuza(Fp)(w),
(XA(TN)QXB(TN)QXC(TN))(u) = Vu:[lmn]{min{XA(TN)(l)vXB(TN)(m)!XC(TN)(n)}}
= min{y,(Ty) (), xp (T ) (@), xc (T) (1)}
=0= X[ABC](TN)(u)!
(XA(IN)QXB(IN)QXC(IN))(u) = Au:[lmn]{max{XA(IN)(l)vXB(IN)(m)vXC(IN)(n)}}
< max{xa(Iy)(®) x5 Un) (@), xcUy) ()}
=-1= X[ABC](IN)(u)i
(XA(FN)QXB(FN)QXC(FN))(u) = Au:[lmn]{max{XA(FN)(l)vXB (FN)(m)!XC(FN)(n)}}
< max{x,(Fy) (), x5 (Fx)(@), xc(Fy) (1)}
=-1= X[ABC](FN)(u)!
Therefore, x,(Sc)Oxs(Sc)Oxc(Sc) = Xiapci(Se)-

Theorem 3.15

Let A # @ subset of S. Then the following statements are equivalent:

1. Aisall (resp.LI,RI) of S,

2. The characteristic neut. cubic X-S, y,(S;) over S is an neut. cubic X-LI (resp. LI, RI) of S.

Proof.

(1) = (2) Assumethat AisaLl of S. Letu,v,w € S. Ifw & A, then
xi(Tg)(lwvw]) <0 = x4(Ty)(W),
xaUg)([wwvwl) = =1 = xz(Ig)(w),
xiF)(www]) = =1 = yz(Fg)(w),
Xa(Ty)([uvw]) = =1 = x,(Ty) (w),
Xa(Iy)([uvw]) < 0 = x,(Iy) (W),
Xa(Fy)([uvw]) <0 = x,(Fy)(w).
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On the other hand, suppose that w € A. Then, [uvw] € A. It follows that
xi(T)([uvw]) = =1 = yx(T) (W),
xiUg)([uvw]) =0 = y;(Ig)(w),
xi(Fg)([uvw]) =0 = yz(Fg)(w),
Xa(Ty)([uvw]) = 0 = x,(Tyy)(w),
Xa(y)([uvw]) = =1 = x,(Iy)(w),
Xa(Fy)([uvw]) = =1 = x,(Fy)(w).
Therefore, y,(Sc) is a neut. cubic X-LI of S.
(2) = (1) Assume that y,(S.) is a neut. cubic V-LI of S. Letu,v € S and a € A. Then
xi(Ty)(uval) < x;(Ty)(a) = -1,
xig)([uval) = x;(I5)(a) =0,
xi(Fy)([uval) = x#(Fg)(a) =0,
Xa(Ty)([wval) = x4(Ty)(a) = 0,
XaUy)([uval) < x,(Iy)(a) = -1,
Xa(Fy)([wval) < x,(Fy)(a) = -1
Hence, x;(Ty)([uval) = -1, x;(Ix)([uval) = 0, x;(Fg)([uva]) = 0, x(Ty)([uval) = 0, x,(Iy)([uval) = -1,
Xa(Fy)([uva]) = —1. This implies that [uva] € A. Consequently, A isa LI of S

Theorem 3.16

Assume that Sz be a neut. cubic X-S over S. Then Sy is a neut. cubic X-RI of S iff S;©S,©S, S S for every neut. cubic X-S’s Sp
and S, over S.

Proof.

Let Sg is aneut. cubic X-RI of S, and let S, and S, an neut. cubic R-S’s over S. Obviously, SeOS,OS, € Si V a,b,c € S such

that u # [abc].

If there are elements a, b and c in set S such that u = [abc], then we obtain
Tz(u) = Tzlabc] < Tr(a) < max{TE(a),Tp(b),TQ(c)},
I5(u) = Izlabc] = Iz(a) = min{lg(a),lp(b),lé(c)},
Fz(u) = Frlabc] = Fr(a) = min{Fz(a), Fp(b),FQ(C)},
T (1) = Trlabc] > Tx(a) = min{T, (a), Tp(b), Ty ©}
Iz (u) = Ixlabc] < Ix(a) < max{IR(a),IP(b),IQ(c)},
Fp(u) = Fglabc] < Fr(a) < max{FR(a),FP(b),FQ(c)}.

This implies that
Te(w) = Ayctapg max{Tz(a), T5(b), Tg(c)} = Trop.g(w),
Ie(w) = Vycpapeymin{Iz(a), 15(b) 15(c)} = Iz.pog(w),
Fr(u) = Vycpapey min{Fz(a), F5(b), Fg(€)} = Frop.g(w),
Tp(u) = Vu=[abc] min{TR (a), Tp (D), Ty (C)} = Tropog (w),
Ix(w) = Nu=[abc] max{IR(a),IP(b),IQ(c)} = IROPoQ(u)i
Fr(u) = Au=[abc] max{FR(a)vFP(b)vFQ(c)} = FRoPoQ(u)-

Therefore, SROSp©OS, < Si. Conversely, assume that S, is an neut. cubic X-S over S, such that S;©S,©S, S Si for every neut.

cubic 8-S’s Sp and S, over S. Letu,v,w € S and a = [uvw]. Then,

Ta(luvw]) = Te(a) < (Tx o x5(T5) © 15(T5) ) (@)
= Aa=pimny max{Tz(D), x5 (T5)(m), x5 (T5) ()}
< max{Tg (W), xs(Tp) @), x5 (Tg) W)} = Ta(w),
I (Tuvw]) = 1) = (Ig o xsUp) o 15(15) ) (@)
= Aa=pmny min{Iz (D, xs(I5)(m), x5 (15) ()}
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> min{lg(W), xs(I5) (W), xs(Ig) W)} = Iz (W),
Fr ([uvw]) = Fr(a) = (Fg o x5(Fp) o x5(Fg)) ()

= Aa=pimny Min{Fg (1), x5 (F5) (m), x5(F5) (n)}

> min{Fz (W), xs(Fp) (@), xs(Fg) W)} = Fr(w),
Ty ([uvw]) = To(@) 2 (T  x5(Tp) © x5(T,) ) (@)

= Aa=qimny Min{Tr (D), x5 (Tp) (M), x5(To) ()}

= min{TR (u)st(Tp)(v)va(TQ)(W)} = Tr (W),
I (Quvw]) = Ix(@) < (I o x5Up) 0 25(1,) ) (@)

= Aa=pimny max{Iz (D), x5 Ip)(m), xs(Io) (n)}

< max{IR(u)vXS(IP)(v)!XS(IQ)(W)} = Iz (w),
Fr (fuvw]) = Fr(a) < (Fr o x5(Fp) o x5(Fy) ) (a)

= Aa=pimny max{Fr (D), xs(Fp) (m), x5 (Fo) (n)}

< max{Fr W), xs(Fp) ), x5 (Fo) W)} = Fr(u).
Consequently, Sg is an neut. cubic X-RI of S.

Theorem 3.17

Assume that S, be a neut. cubic X-S over S. Then S is a neut. cubic X-L1 of S iff SpOS,OS, & Sp for every neut. cubic X-S’s Sg
and S, over S.

Proof.

It follows similarly from the theorem 3.16

Theorem 3.18

Assume that S, be a neut. cubic X-S over S. Then S, is a neut. cubic X-LI of S iff SOS,OS, & S, for every neut. cubic X-S’s Sg
and S, over S.

Proof.

It follows similarly from the theorem 3.16

V. CONCLUSION
This paper explores the notion of a SSG within the framework of neut. cubic X-ternion SG, investigating its inherent properties. The
study encompasses neut. cubic X-fuzzy ideals within a ternion SG, scrutinizing their algebraic features. Through illustrative
examples, we establish that the combination of two neut. cubic X-fuzzy ideals within a ternion SG results in another neut. cubic X-
fuzzy ideal within the same ternion SG. Additionally, we present the notion of the direct product for neut. cubic X-fuzzy ideals in a
ternion SG, emphasizing its nature as a neut. cubic X-fuzzy ideal. Furthermore, we can extend this neut. cubic fuzzy ternion SG to a
neut. cubic fuzzy ternion semi-ring etc.
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