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Abstract

In this article, we define the MBJ-neutrosophic magnified translation (MBJNMT) on G-algebra which is the
combination of multiplication and translation and study significant results of MBJ-neutrosophic ideal and MBIJ-
neutrosophic subalgebra by using the notion of MBJ-neutrosophic magnified translation. We investigate the
conversion of MBJ-neutrosophic ideal and MBJ-neutrosophic subalgebra with one another and use the idea of
intersection and union to produce some important results of MBJ-neutrosophic magnified translation.

Keywords: G-algebra, MBJ-neutrosophic magnified translation.

1.Introduction

Zadeh [1] presented the theory of fuzzy set in 1965. Iseki and Tanaka [2] gave the idea of BCK-algebra in 1978. Iseki
[3] introduced the notion of BCI-algebra in 1980 and it is obvious that BCK-algebra is a proper sub class of the class
of BCl-algebra. Lee et al. [4] investigated the fuzzy translation, (normalized, maximal) fuzzy extension and fuzzy
multiplication of fuzzy subalgebra in BCK/BCl-algebra. Link among fuzzy translation, fuzzy extension and fuzzy
multiplication are also studied. Ansari et al. [5] introduced the idea of fuzzy translation, fuzzy extension and fuzzy
multiplication of fuzzy f ideal of 3-algebra and investigated important characteristic. Priya et al. [6] studied the PS-
ideal and its level subsets. Bandaru et al. [7] defined the G-algebra. Lekkoksung [8] focused on fuzzy magnified
translation in ternary hemirings, which is a extension of BCI / BCK/Q / KU / d-algebra. Senapati et al. [9] have done
extensive research on intuitionistic fuzzy H-ideal in BCK/BCl-algebra. Jana et al. [10] interogated the intuitionistic
fuzzy G-subalgebra. Senapati et al. [11] studied fuzzy translations of fuzzy H-ideals in BCK/BCl-algebra. Atanassov
[12] introduced the intuitionistic fuzzy sets. Senapati [13] investigated the relationship among intuitionistic fuzzy
translation, intuitionistic fuzzy extension and intuitionistic fuzzy multiplication in B-algebra. Kim et al. [14] defined
the intuitionistic fuzzy structure of B-algebra. Senapati et al. [15] discussed the fuzzy dot subalgebra and fuzzy dot
ideal of B-algebras. Priya et al. [16] has done research on fuzzy translation and fuzzy multiplication in PS-algebra.
Chandramouleeswaran et al. [17] investigated fuzzy translation and fuzzy multiplication in BF/BG-algebra.
Smarandache [18,19] extended the intuitionistic set to neutrosophic set through Several examples. Jun et al. [20]
investigated the commutative falling neutrosophic ideals in BCK-algebra. C. H. Park [21] defined the neutrosophic
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ideal in subtraction algebra and studied it through several properties. Khalid et al. [22] did the research on neutrosophic
soft cubic subalgebra through significant characteristic like P-union, R-intersection etc. Khalid et al. [23] interestingly
worked on intuitionistic fuzzy translation and multiplication through subalgebra and ideals. Khalid et al. [24] defined
the T-neutrosophic cubic set and studied this set through ideals and subalgebras and investigated many results. Takallo
et al. [25] defined and studied MBJ-neutrosophic structures and its applications in BCK/BCl-algebras Khalid et al.
[26] interpreted the multiplication of neutrosophic cubic set and defined the y-multiplication of neutrosophic cubic set
and studied it with neutrosophic cubic M-subalgebra, neutrosophic cubic normal ideal and neutrosophic cubic closed
normal ideal. He also studied ¥-multiplication under homomorphism and cartesian product through significant
characteristics. Khalid et al. [27] defined and studied the MBJ-neutrosophic T-ideal through union, intersection.
further he utilized important characterisitics to interrogate the MBJ-neutrosophic T-ideal under cartesian product.

The purpose of this article is to introduce the idea of MBJ-neutrosophic Magnified translation (MBJNMT) on G-
algebra. In second section we cite some fundamental definitions which are used to develop the paper. In third section
we discussed the MBJ-neutrosophic magnified translation (MBJNMT) of MBJ-neutrosophic ideal (MBJNID) and
MBJ-neutrosophic subalgebra (MBJNSU).

2. Preliminaries
First we discuss some definitions which are used to present this article.
Definition 2.1 [3] An algebra (Y,*,0) of type (2,0) is called a BCI-algebra if it satisfies the following conditions:
D) (t *ty) * (tg ¥ t3) < (tz3 * ty),
1)ty * (b *ty) < ty,
i)t <ty
iv)t; Styandt, <t; >t =ty
v)t; <0 =t; =0, wheret; <t,isdefined by t; xt, =0, forall t;,t,,t; €Y.
Definition 2.2 [1] An algebra (Y,*,0) of type (2,0) is called a BCK-algebra if it satisfies the following conditions:
D) (t *ty) * (tg ¥ t3) < (tz3 * ty),
i)ty *(t; xty) < ty,
i)t <ty
iv)t; Styandt, <t; >t =ty
v)0<t; >t; =0, wheret; <t,isdefined by t; xt, =0, forall t;,t,,t; €Y.

Definition 2.3 [7] A non-empty set Y with a constant 0 and a binary operation * is said to be G-algebra if it satisfies
the following axioms.

Gl: t1 *t1 =0
G23 t1 * (tl * tz) = tz, fOI‘ all tl,tz € Y

A G-algebra is denoted by (Y,*,0).
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Definition 2.4 [7] A non-empty subset S of G-algebra Y is called a G-subalgebra of Y if t; *t, ESV t,t, €S.
Definition 2.5 [15] A non-empty subset | of a G —algebra Y is called an ideal if for any t;,t, €Y,

@Hoel,

(it *t, €Elandt, €l =2t €L

Definition 2.5 [6] Let Y be a PS-algebra. A fuzzy set B of Y is called a fuzzy PS ideal of Y if it satisfies the following
conditions:

) $(0) = ¢(ty),
i) d(ty) = min{Pp(t, = t;), ¢(t,)}, forall t;,t, €Y.
Fuzzy and Neutrosophic Logics

Let Y be a group of objects denoted generally by t,. Then a fuzzy set B of Y is defined as B = {< t, ¢g(t;) >
|t; € Y}, where dg(t,) is called the membership value of t; in B and ¢g(t,) € [0,1].

A fuzzy set B [6] of PS-algebra Y is called a fuzzy PS subalgebra of Y if d(t; * t;) = min{d(t;), d(t,)}, for all
t,t, €Y.

Let a fuzzy subset B [4], [5] of Y and a € [0,1 — sup{dg(t;)|t; € Y}]. A mapping ($pg)Z|Y € [0,1] is said to be a
fuzzy a translation of ¢y if it satisfies (¢pg)X(t;) = pg(ty) + o, forall t; €Y.

Let a fuzzy subset B [4], [5] of Y and « € [0,1]. A mapping (pg)M|Y — [0,1] is said to be a fuzzy a multiplication
of B if it satisfies (dg)M(t;) = a. (pg)(t,), forallt; €Y.

An intuitionistic fuzzy set (IFS) [12] B over Y is an object having the form B = {(t;, bg(t,), U (t;))|t; €
Y}, where ¢g(t;)|Y — [0,1] and Yg(t;)|Y — [0,1], with the condition 0 < bg(t;) + Yg(t;) <1, for all t; €Y.
$g(ty) and P (t;) represent the degree of existanceship and the degree of non-existanceship of the element t; in the
set B respectively.

Let B = {{t;, dg(ty), W (t))t; € Y} and B = {(t;, dg(ty), Yp(t;))|t; € Y} be two IFSs [12] on Y. Then
intersection and union of A and B are indicated by A N B and A U B respectively and are given by

AN B = {(t;, min($a(ty), dp(ty)), max(Pa(ty), Yp(ty)))t, €Y},

AU B = {(t;, max(da(ty), p(ty)), min(Pa(ty), Yp(ty)))lt, € Y}
AnTFS [14] B = {(t;, dg(ty), U (t))|t; € Y} of Y is called an IFSU of Y if it satisfies these two conditions:
(1) ¢p(ty * tz) = min{dpg(ty), dp(tz)}
(i) Ug(ty * t,) < max{(ty), Yp(t,)}, forall t,, t, € Y.
AnTFS B = {(t;, b (ty), Up(ty))|t; € Y} of Y is said to be an IFID of Y if it satisfies these three conditions:
(1) ¢5(0) = dp(ty), Yp(0) < Yp(ty),
(ii) pp(ty) = min{pp(t; * t2), dp(t2)},
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(i) Yp(ty) < max{Pp(ty * t;), Pp(ty)}, forallty,t; €Y.

Let ¢ be a fuzzy subset [8] of Y, a € [0,T] and q € [0,1]. A mapping cl)fleY —[0,1] is said to be a fuzzy
magnified qa translation of ¢ if it satisfies: qu‘aT (t1) = B.d(ty) +aforallt; €Y.

Let Y be a non empty set. MBJ-neutrosophic set [25] in Y, is a structure of the form C =
{(Mcty, Bety, Jcty)|t; € Y} where M and ] are fuzzy sets in Y and M is a truth membership function,]. is a false
membership function and B is interval valued fuzzy set in Y and is an Indeterminate Interval Valued membership
function.

Let C = (Mc, Bc, J¢) is a MBJ-neutrosphic set of B-algebra Y. Let t € [0,1], then B is called MBJ-neutrosphic
T-ideal (MBJNTID) of Y if it fulfills these assertions:

i) Mc(0) = Mc(t;),Bc(0) = Be(ty) and Jc(0) < Je(ty)
i) Mc(t; * t3) = min{Mc((t; * ty) * t3), Mc(t2)}.
iii) Be(ty * t3) = rmin{Bc((t; * t;) * t3), Be(t)}
iv) Jo(ty * t3) < max{Jo((ty * ) * t3),Jc(t2)}-
3. MBJ-neutrosophic Magnified Translation

In this section, we define MBJ-neutrosophic magnified translation MBJNMT and investigate some of its
characteristics. we use Fo = inf{J¢(t,)|t; € Y} for any MBJNS C = (M, B¢, J¢) of Y.

Definition 3.1 Let C = (M, Bc,]c) be a MBJNS of Y and p,q,s € [0,H0], A € [0,1]. An object having the form
C;\\Aqu,s = {(Mc)a’[pT, (Ec)qu, (]C)QAST} is said to be a MBJNMT of C, when (MC)RAPT(tl) =A.Mc(t)) +p,

(BoNq (t) =A.Bc(ty) +a, Jo)Xs' (1) = A.Jc(t) —sforallt; €Y.
Example 3.1 Let Y = {0,1,2} be a G-algebra. A MBJ-neutrosophic C = (M, B¢, ]¢) of Y is defined as

_ ([0.2,04] ift; =0
Mc(ty) = ([0.5,0.7] if otherwise

_ _ ([0.4,06] ift, =0
Be(t) = ([0.5, 0.8] if otherwise

£ = ([0.3,0.5] ifty =0
Je(®) = {[0.6,0.8] ifotherwise

Then C is a MBJ-neutrosophic subalgebra, choose A = 0.2,p = 0.04,q = 0.05,s = 0.06 then the mapping
C%.g) (0.04,0.05,0.06) |Y - [0,1] is given by

MT _ [0.08,0.12] ift; =1
(Mc)oz004(t2) = ([0-14, 0.18] if otherwise

S _([013,0.17] ift; =1
(Bc)ozo.os(t1) = ([0_15’0_21] if otherwise

- _([0,0.04] ift; =1
(Jc)ozoo6(ty) = ([0.06, 0.1] if otherwise
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which imply (Mc)(o 2(0.04)(t1) = (0.2). M¢(ty) + 0.04, (BC)(o 2(0.05)(t1) = (0.2). B¢(ty) + 0.05, (]C)(O 2)(0.06)

(t1) = (0.2).Jc(t;) — 0.06 for all t; € Y. Hence C?f,;) (004,005,006 1S @ MBl-neutrosophic magnified
(0.1)(0.02,0.03,0.04) translation.

Theorem 3.1 Let C be a MBJ subset of Y such that p,q,s € [0, ], A € [0,1] and a mapping B;\p gslY > [0,1] bea
MBJNMT of C. If C is MBJNSU of Y, then C;\p qs 1sa MBJNSU of Y.

Proof. Let C be a MBJINS of Y, p,q,s € [0, )], A € [0,1] and a mapping Bqule - [0,1] be a MBJNMT of C.
Suppose C is a MBIJNSU of Y. Then Mc¢(t; * t,) = min{Mc(t;), Mc(t,)}, Be(t; * t,) = rmin{B¢(t,), Bo(ty)}
Je(ty * ty) < max{Jc(ty), Jo(t2)} Now

(M) (b *t5) = A.Mc(t; *t;) +p

= A.min{Mc(t;), Mc(t)} +p

= min{A.Mc(t;) + p,A.Mc(t;) + p}

(Mo)Yp (tr * t2) = min{(M)Yy (t1), (MY (t2)}

(Mo)Yp (8 * t2) = min{(M)Yy (t1), (MY (t2)}

(BoXq (t; *t,) = L. Be(ty ¥ ) +q

> A.rmin{Bc(t,), Bc(tz)} +q

= rmin{A.Bc(t;) + q,A.Bc(ty) + q}

(Boxq (t1 * t5) = rmin{(Bo)Xq (t1), (B (t2)}

(Boxq (t1 * t5) = rmin{(Bo)Yy (t1), (B (t2)},

JRs (t *t2) = A Je(ty *t5) —s

< A.max{Je(ty), Jc(t)} —s

= max{A.Jc(t) —s,A.Jc(t2) — s}

JRs (ty * t2) = max{(Jis' (t:), JAs (t2)}

JRs (ty * t2) = max{(J)is' (t), UAs (t2)}-
Hence MBJNMT CY\T, ¢ is a MBINSU of Y.

Theorem 3.2 Let C be a MBJ-neutrosophic set of Y such that p,q,s € [0, ], A € [0,1] and a mapping C}:’[qu‘le -
[0,1] be a MBJNMT of C. If C}.T p,qs 1S MBINSU of Y. Then C is a MBJNSU of Y.

Proof. Let C be a MBJ-neutrosophic subset of Y, where p, q, s € [0, 0], A € [0,1] and a mapping C}T pqslY = [0,1] be
a MBJNMT of C. Let C;\p s 1sa MBJINSU of Y, then
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which imply Mc(t; * t;) = min{Mc(t;), Mc(t;)}.Bc(ty * t;) = rmin{ﬁc(tl), Ec(tz)}s Je(ty * ty) < max {J¢(t;)

A Mc(ty *t) +p = (MY (8 *t5)

> min{(Mc))y (t1), M3y (t2)}

= min{A. M¢(t,) + p,A. Mc(t,) + p}

A.Mc(t; *ty) + p = A.min{Mc(t;), Mc(t;)} + p,
A.Be(ty #t5) + g = (Bo)Yq (t1 * o)

> rmin{(B)yq (t1), (B (t2)}

= rmin{A.Bc(t;) + q,A.Bc(ty) + q}

A.Bc(ty *ty) + g = A.rmin{Bc(t,), Be(t)} + q,
AJe(ty xtp) =5 = (Jois (t * t2)

< max{(Jo)}s (t2), JXs (t2)}

= max{A.Jc(t) = s,A.Jc(ty) — s}

AJe(ty *xty) —s = A max{Jc(t2), Jc(t)} — s,

,Je(t,)} forall £, t, € Y. Hence C is a MBJNSU of Y.

Theorem 3.3 If C is a MBJNID of Y. Then MBJNMT CM T of C is a MBJNID of Y for all p,q,s € [0, U] and A €

(0,1].

p.q,s

Proof. Suppose C = (M¢, B¢, J¢) is a MBJNID of Y. Then

Now

(Mo)Yp (0) =A.Mc(0) +p = A.Mc(ty) +p
M)y (0) = (MR (t),

(BONT(0) =A.Bc(0) +q=A.Bc(t) +q
(B (0) = (Bo)yy (t),

U)X (0) =2.Jc(0) = s <A Jc(ty) — s

UXs (0) = Jois' (tr)

(MY (t1) = A.Mc(ty) +p
> A.min{Mc(t; *t;), Mc(t2)} +p

= min{A. M¢(t; *t,) + p,A. Mc(t,) + p}
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(Mo)Yp (t1) = min{(M)}y (tr * t2), (MY (t2)}

= (MoXp (t) = min{(Mc)}y' (t; * t5), (MR (t2)},

(B (t) =A.Bc(ty) +q

> A.rmin{Bc(t; *t,),Be(ty)} +q

= rmin{A. B¢ (t; * t,) + q,A. B¢ (t,) + q}

(B (tr) = rmin{(Bo)yq (1 * t5), (B (t2)}

= (Bo)Xq (t1) = rmin{(B)y'y (t; * t5), (B)Yy (t2)},

Jis (t) = A Jc(t) —s

< A.max{Je(ty * ), Jc(t)} —s

= max{A.Jo(t; * t;) — s, A.Jc(ty) — s}

JoXs (tn) = max{(Jo)Xs' (t1 *t2), U (t2)}

= (s (t) < max{(Jos (tr * t2), Ui (t2)}
forall t;,t, € Yand all p,q,s € [0, ], A € (0,1]. Hence C}}\, ¢ of C is a MBJNID of .

Theorem 3.4 If C is a MBJ-neutrosophic set of Y such that MBJNMT C}\\’[qu’s of C is a MBJNID of Y for all p,q,s €
[0, 0] and A € (0,1], then C is a MBJNID of Y.

Proof. Suppose MBJNMT C}\\Aqu‘s is a MBJNID of Y for some p, q,s € [0, U], A € (0,1] and t;,t, € Y. Then
A.Mc(0) +p = (Mc)}p (0)
> Moy (th)
A.Mc(0) +p=A.Mc(t) +p
A.Bc(0) +q = (Bo)Yq (0)
> (Bo)Yq (t1)
A.Bc(0) +q=A.Bc(t) +q,
A.Jc(0) —s = (Jois (0)
< (JOis (tr)
AJe(0) —s=A.Jc(t) —s,

which imply M¢(0) = Mc(t;),Bc(0) = Be(ty).Jc(0) < Je(ty). Now, we have
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A Mc(ty) +p = (MY (t1)

> min{(Mc)}y' (t; * t2), (MY (t2)}

= min{A.Mc(t; * t,) + p,A.Mc(t,) + p}

A.Mc(t) +p =A.min{Mc(t; *t,), Mc(t,)} +p,

A.Bc(ty) + 9= (Bo)Yq (t1)

> rmin{(BO)MT (t; * t,), BN (t,)}

= rmin{A. B¢ (ty * t;) + q, 4. Be(ty) + g}

A.Bc(ty) + q = A.rmin{B¢(t; * t,),Be(t)} + q,

AJe(t) —s = (Jois (tr)

< max{(Jo)is (ts * t2), J)is (t2)}

= max{A.]c(t; *t;) —s,A.Jc(ty) — s}

AJc(ty) —s = A.max{Je(ty * tz),Jc(t2)} —s
which imply Mc(t;) = min{M¢(t; * t,), Mc(t2)},Bc(t;) = rmin{Bc(t; * t,), Bc(t2) L] (ty)
< max{Jc(t; *t;),Jc(t,)} forall t,t, € Y. Hence C is a MBJNID of Y.
Theorem 3.5 Intersection of any two MBJNMT C}\\“pT_q_s of a MBJNID C of Y is a MBJNID of Y.

Proof. Suppose C;\\Aqu,s and C)! g,‘q,,s, are two MBJNMTs of MBJNID C of Y, where p,q,s,p’,q’,s" € [0, 0] and
LA €(0,1]. Assumep <p’,q<q’,s <s"and A = X". Since C}:’[qu‘s and C}! g,lq,‘s, are MBJNIDs of Y. So

(MY N (M) p) (t) = min{(M)Rp (t1), (M) b, (£}
= min{A.Mc(t;) + p,A.Mc(t,) + p'}

=A.Mc(ty) +p

(MY N (MY p)(t) = (MR (t),

((Boiq N (B g)(t) = rmin{(Be)Yq (t1), (Bo)X g (t)}
= rmin{A.B(t,) + q, X Be(ty) + q'}

=2A.Bc(t) +q

((Boq N (BAXg)(t) = B (tr),

(RS N 0N ) () = max{()is' (tr), Ui s (t)}

= max{A.Jc(ty) — s, A" Jc(ty) — s}
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=AJc(ty) =s
(TR N R ) (t) = U ().
Hence C;\p as N cMrT prar,s 18 MBINID of Y.

Theorem 3.6 Union of any two MBJNMT C;\p qs 0f a MBJNID C of Y is a MBJNID of Y.

Proof. Suppose C;\\Aqu,s and C)! g,‘q,,s, are two MBJNMTs of MBJNID C of Y, where p,q,s,p’,q’,s" € [0, 0] and
LA €(0,1]. Assume p <p’,q<q’,s <s"and A = ). Since C}t’[qu,S and C}! g,,q,,s, are MBJNIDs of Y. Then

(MY U (M) p) (t) = max{(M)yp (t1), (M) p (6D}
= max{A.Mc(t;) + p, A Mc(t;) + p'}
=A.Mc(t) +p
(MY U (MY p) (t) = (MR (t),
((Boiq Y (B g)(tr) = rmax{(Bo)Yq (t1), (B g/ (t:)}
= rmax{\.Bc(t,) + q, X Be(ty) + q'}
=2A.Bc(t) +q
((Boiq Y BXig)(t) = Boig (1),
(RS U 0N ) () = min{(J)As (t), Ui s (t)}
= min{A.J¢(t;) — 5,1 Jc(ty) — 5}
=A.Je(ty) —s

(U)X U UNs) () = JoXs' (t)

4. Conclusion

In this article, we defined MBJNMT of MBJ-neutrosophic set on G-algebra. Moreover, deep study of MBJNMT will
lead us to study the neutrosophic theory on some other framework. For future work, magnification can be applied on
MBJ-neutrosophic soft set and T-MBJ-neutrosophic set.
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