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Abstract. This study investigates the philosophical foundations of the neutrosophic set(Ng), as first proposed
by Smarandache. It clarifies the connection between single-valued Ngs and their function as a specialized subset
in the larger context of Ngs, particularly in the fields of science and engineering. This paper investigates neutro-
sophic INK-ideals(NINK-Is) within INK-algebras(INK-A) by using the notion of translation, which is positioned
as an extension of intuitionistic fuzzy sets. The notion of translation neutrosophic INK-algebras(NTINK-A)
is introduced and their fundamental characteristics are explored. In addition, properties associated with the
translation of INK-subalgebra(INK-Ss) and INK-ideals(INK-I) are investigated, along with the dynamics of
their multiplications, unions, and intersections in the context of neutrosophic INK-ideals(NINK-I). Further def-

initions and theorems are added in the article, providing comprehensive insights complexities of NINK-A.

Keywords: INK-algebra; Translation INK-ideal; Neutrosophic translation INK-ideal; Neutrosophic translation
INK-subalgebra.

1. Introduction

Zade [9] in 1965 introduced, the idea of fuzzy sets has shown to be useful in addressing un-
certainties in a variety of real-world applications, then Imai [31] and Iseki [32], |30] applied the
fuzzy set in BCI/BCK-algebras. Atanassov [2] developed the intuitionistic fuzzy set in 1983
as an extension of this concept, and it has since been used in a variety of industries, including
financial services, sales analysis, marketing of new products, negotiation techniques, and psy-
chology research. In Mathematica Japonica, an essay by Jun and Meng from 1994 [28] delves
into the subject of fuzzy p-ideals in BCI-algebras. The main goal is to comprehend these fuzzy
p-ideals’ features and attributes about BClI-algebras, algebraic structures having uses in com-

puter science and mathematical logic. Furthermore, neutrosophic probability, set, and logic
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are included in the notion of neutrosophic, which was first introduced by Smarandache [5].
A philosophical framework called neutrosophic addresses contradiction, indeterminacy, and
imperfect knowledge. Jun and Eun Hwan Roh’s 7] study, published in Open Mathematics,
extends the investigation of neutrosophic ideals in a particular kind of algebraic structure by
delving into MBJ-neutrosophic ideals of BCK/BCl-algebras. Kaviyarasu et a. explored fuzzy
p-ideals in INK-Algebra and Ngs in the same algebraic structure [10]. The comprehension of
fuzzy and neutrosophic notions in the context of INK-Algebra is probably improved by these
investigations [11].

The concept of Ngs is presented as a more comprehensive framework that generalizes intuition-
istic fuzzy sets in Smarandache’s [4]. In [8], Lee, Jun, and Doh published a study on fuzzy
multiplications and translations in BCK/BCI-algebras. It probably looks at these operations’
characteristics and ramifications to these algebraic structures. Agboola and Davvaz gave an
introduction to neutrosophic BCI/BCK algebras [1]. Senapati [20] explores fuzzy translations
of fuzzy H-ideals in BCK/BClI-algebras, presumably investigating the connections and impli-
cations of fuzzy translations and fuzzy H-ideals in these algebraic structures.

Senapati et a. [21] also published a paper in the Eurasian Mathematical Journal that probably
focuses on Atanassov’s intuitionistic fuzzy translations of ideals in BCK/BCl-algebras and
intuitionistic fuzzy subalgebras, thus expanding the literature on fuzzy translations to intu-
itionistic fuzzy sets. The 2016 work by Wadei F. Al-Omeri [27] and colleagues investigate the
”Ra” operator in ideal topological spaces, presumably looking at its characteristics and uses in
the setting of these spaces. Kaviyarasu and Indhira [13|presented on intuitionistic fuzzy INK-
ideals of INK-algebras.The study by Mohseni Takallo et al. [16] presents MBJ-neutrosophic
structures and their uses in BCK/BClI-algebras, probably investigating the characteristics
and importance of these structures to these algebraic systems. The 2018 study by Al-Omeri
et al. [26] examines the degree of (L, M)-fuzzy semi-precontinuous and (L, M)-fuzzy semi-
preirresolute functions, most likely with an emphasis on their continuity qualities and fuzzy
mathematics consequences. The 2019 work by Manokaran et al. [14] addresses MBJNeutro-
sophic B-Subalgebras, probably examining their characteristics and uses in the context of
neutrosophic algebraic structures.

Khalid et al. [15] investigate MBJ-neutrosophic T-ideals on B-algebras, presumably looking
into the characteristics and uses of these ideals inside the context of B-algebras.In their 2020
work, Kaviyarasu et al. |12] address the direct product of neutrosophic INKAlgebras, pre-
sumably investigating the structure and characteristics of these products with neutrosophic
algebraic systems.

Al-Omeri et al. [23] is devoted to cone metric spaces and neutrosophic fixed point theorems;

they most likely contain conclusions about the uniqueness and existence of fixed points in
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N;tings. Mixed b-fuzzy topological spaces are covered in Al-Omeri’s [24] work, which proba-
bly explores the characteristics and uses of these spaces in fuzzy topology and later examines
virtually e-I-continuous functions in another article, most likely to examine their continuity
qualities and potential uses in mathematical analysis [25]. In their 2021 work, Song et al. [19]
use MBJ-Neutrosophic structures to study commutative ideals of BCI-Algebras. They proba-
bly investigate these ideals’ characteristics and uses to BCI-Algebras. In the Hacettepe Journal
of Mathematics and Statistics, Jun’s [29] work addresses fuzzy ideal translations in BCK/BCI
algebras. This study probably investigates the transformation of fuzzy ideals inside the al-
gebraic structures. Bordbar et al. [3] investigate positive implicative ideals of BCK-algebras
based on falling shadows and Ngs. They most likely look into these ideas’ characteristics and
uses, paying close attention to their implicative elements. The SuperHyperSoft Set and the
Fuzzy Extension Super HyperSoft Set are concepts that are introduced in Smarandache’s [22],
offering a fresh take on set theory with applications in neutrosophic systems. New forms of soft
sets, such as HyperSoft Set, IndetermSoft Set, IndetermHyperSoft Set, and TreeSoft Set, are
presented in another work by Smarandache [6]. These new types of soft sets give expansions
and enhancements to the theories of current soft sets. The direct product of neutrosophic
h-ideal in INK-Algebra is examined in Kaviyarasu and Rajeshwari [17]. It probably looks at
the creation and characteristics of such products inside this algebraic structure. Pura Vida
Neutrosophic Algebra is the topic of Ranulfo et al. 2023 article, which is expected to present a
novel method of algebraic structures with applications in neutrosophic systems [18]. They ex-
tended their study to intuitionistic fuzzy translations by examine the interplay between fuzzy
translations, extensions, and multiplications. The present paper uses Ngs to study TINK-Is in
INK-algebras. The writers investigate the characteristics of translation INK-subalgebra and

present the idea of NINK-I. The following aspects are addressed in this discussion:

e Using translations to set up NINK-Ss.

e To discuss NTINK-Is in relation to INK-subalgebras.

e Investigating the relationship between translations of NINK-I and NINK-Ss.

e Presenting the conditions under which a translations of NINK-I can be made from an
neutrosophic INK-algebra.

e constructing the translation property for NINK-I.

A summary of the fundamental ideas of INK-algebra and Ngs that are necessary for under-
standing the discussions in this paper is given in the second section. Ngs are used to study

TINK-Ss and INK-I in the third section. This investigation is continued in Section four.

2. Basic Definitions

The basic components required to understand this paper are included in this section.
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Definition 2.1. [11] In algebra (J,,0) is known as a INK-algebra if it fulfils the following

criteria for any [, 1,7 € J.

(1) (([xm)x ([x7))x (Axm) =0
(2) (I ) (7% 7)) % ([ x 1) =0
(3)Z 0=

(4) 1 =0and m*l=0<+=1=1m

where * is a binary operation and the 0 is a constant of J.

Example 2.2. Consider INK-algebra 1= {0,1,2,3,4} with the following cayclay table.

Ola|b|c|d
0{0|0|0]0]|O0O
alal0la|0]0
b|b|b|0O|b]|O0
clcla|c|0]a
d|{d|d|d|d|O0

TABLE 1. INK-algebra

Definition 2.3. [11] If [« 77 in S, a non-empty subset $ of an INK-algebra (J, x,0) is said to
be an INK-s of J.

Definition 2.4. [12] Consider the INK-algebra (1, x,0). In INK-I of J is a non-empty subset
I of J that satisfies,

(1) 0el

3

(2) ((Axl)* (Axm)) €l and € Limply [ € I,V [,m,n € J.

Definition 2.5. [4] In a non-void set 1, a Ny A is the form’s structure A =
{(J,ﬂ{?(lv),kﬁf(l) ki (1 )) RS J}, where k% : 1 — [0,1] is a truth membership function
k({f : 31— [0,1] is a indeterminate membership function and k* : 3 — [0,1] is a false member-

ship function.

Definition 2.6. [12] A N, A = (k7 k! k") is known as a NINK-S if it meets all the

requirements of INK-algebra,

() ey > A (65) @), (&) 0 ]
2. (kff) (I %) > /\{(kfd) (), (kﬁ,d) (17 }
3. (kﬁs) (I%m) < {(sz) (), (sz) (m)}, v i,m, el
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Al 0 1 2 3 4
k™| 0.5 ] 04|02 05] 0.1
kie | 0.6 | 0.3 | 0.1 | 0.4 | 0.1
ks | 0.26 | 0.35 | 0.45 | 0.55 | 0.59
TABLE 2. NINK-S

Example 2.7. Define A = <]1<§T’", kla, [t 5> be an neutrosophic subset of J in Table 1.

Then A is a neutrosophic INK-S of J.

Definition 2.8. [12| Let J be a INK-algebra. N
A= {(J,kgr(f),kff(l) kFS( )) RS J} in J is referred to as N-I of J, if it meets the following

criteria

G
B
m o RN RS

NECES
~—
G

Definition 2.9. [12] Let I be a INK-A. NgA = {(J,kﬁr( ), Kk (D), K5 (i )) i e :l} in 7 is
referred to as NINK-I of ], if it meets the following criteria
(1) ki (0) = Ky (1), k§ (0) > kif (1) and kly*(0) < ki (7)
2) K% (i) > /\{kTT(( x 1) % (7 112)), K% (172 }
(3) kld( > /\{kff((h*[)*(h*m ]kId }
(4) k

4 s<)<v{k§s((mz> (72 112)), K (172 )}, i € 1.

3. NTINK-S

For the sake of simplicity, we shall use the symbol A = (]kgr,]kld k% S) for the neu-
trosophic subset A = ([ kﬁ",kff,kis;i EJ). Throughout this paper, we take T,,Id =
1 — sup {kTT() KL (D)) ej} and Fs = inf {kf}(i)ﬂe:} for any N, A = (kﬁr,kﬁf,kﬁs)
of 1.

Definition 3.1. A N; A = (k%,kl’i kFS> be a Ny of J and o,(,v € [0,Ts]. An ob-

s Ts Ts
ject having the form (AZTCM FS) <<k£r> , (ki{‘)c , (kis> > is called a neutrosophic
) 0 v

Ts . . Ts . .
0, ¢, v translations of Ny, if it satisfies (kﬁ) () = ki () + o, (k{f)C (1) = lkff(l) + (¢ and
0
Ts . -
COMUETAUR
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Definition 3.2. A N, A = (k™" k' k') is known as a NT INK-S if it meets all the require-
ments of INK-algebra,

1. (kﬁr)js (%) = A { (ki}r)js (i), (kﬁr)js (m)}

2, (kfj):s ([%1m) = A {(kﬁf)js (), (kfj)js (m)}

s (i), ey = { (), 0 () om0

Example 3.3. Consider INK-algebra in Table @] Let T, = 0.5 and we take g = 0.4, =

0.3 and v = 0.2, then the neutrosophic p, ¢ v translation is define by (kﬁ) 0 (kﬁf)g and (]kis)y
of Ain J.

A 0| 1] 2] 3] 4
k'), | 09| 0806|0905
109106 | 040704
(k%) | 0.16 | 0.15 | 0.25 | 0.35 | 0.39
TABLE 3. NT INK-Algebra

Then A is a NT INK-S of J.

Definition 3.4. Let A be a Ny of J and o,(,v € [0,1]. An object having the form
r s M T- 1 M Fs M : : T M- Ty
(AT AF M~ <(]k )@ (k;)q ,(]kA)V >1s called a N-M ofAlf,(]kA)g (i) = ()M

0, (kﬁf)c () = (%)M - ¢ and (kﬁs)f( ) = (KE)M v, for all [ € A.

Example 3.5. Consider INK-algebra in Table Let Ts = 0.4 and we take p =
0.3, = 0.2 and v = 0.1, then the neutrosophic p,(, v multiplication is define by
(KM, (KM, (k)M of Ain 1.

A 0 1 2 3 4
M10.15 ] 012 | 006 | 0.15 | 0..03

(k)M | 0.12 | 0.06 | 0.02 | 0.08 | 0.02
M

0.036 | 0.035 | 0.045 | 0.055 | 0.059
TABLE 4. N-M INK-A

Then A is a NTINK-S of J.

Theorem 3.6. Let A be a Ny of I such that the NT (AT1% FS)

for some o,(,v € [0,T]. Then A is a NINK-S of J.
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Proof. Let (AT“Id’FS)ZZ , is a NINK-S of 1. For some g, (,v € [0,T].

S

Ki((xm)+o = (KY)I*((xm)
)

Kif(lxm)+¢ = <k£ < m)

- {u«fd o

Theorem 3.7. If A be a NINK-S of 1,then the N-M of A is a NINK-S a of 3 for all o,(,v €
[0,1].

Proof. Assume that A = <]1<§£*,k1]4d,k§9> be a NINK-S of 1,Vo,(,v € [0,1].

KM (Txrm) = o Ky (Ixm)

[
= o A KK ()}
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= AMe-Ki (oK (m)}

> A YO, )} 0m) }
KDY ((xm) = ¢ -K([xm)

= A {KE DK )}

= A{cKfD.¢ Ky}

> A X0, i en)}
WM ((xm) = v K ((xm)

- y-v{kgs(i),kis(m)}

_ v{y-kisd),y-kis(m)}

< v{EDY D, 65 o) |

Hence (kzr)éw , (k{f)é\/[ and (ki‘“)y is a multilication of neutrosophic INK-S of J.

4. Translation of NINK-ideal

In this section, we define NTINK-Is in INK-algebra and investigate its properties.

Definition 4.1. A neutrosophic set A = <kTT,]kId,]kFS> is called a NINK-I of INK-A if,

W (&%) 0= { ()0 (1) 0= { (k). @} o

—~~
o
N—
IN
> ,_/H

/N
~
>
N—
—~
N2
H/_/

Theorem 4.2. If the nutrosophic translation (AT"’M’FS)ZZ , of Ais a NINK-1 of 3 for some

0,C,v € [0,T], it must be a neutrosophic ideal of 1.

Proof. Let (ATT’Id’FS)ZZ , be NT of 1. Then we have

S

@0y 0 = A{ () (eds e, (i) )}

[ e
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(kg)j 0 > A{(kﬁr)g (o*i)*(o*m),(kf;)z (m)}

()"0 = A{(8) e, () 0}

(kﬁz):sm > Aq () ((n*i)*(mm)),(k;)j (m)}

put n =10

(kfg)zs(z) > A (kﬁf) (ou)ﬂmm),(@)?(m)}
Ts

(]kis)fs(l) < v (ki)T (7% 1) % (7 % 170)) (kf;)T (m)}
put n =0
(kﬁs)jsm < v (ugﬁ) (o*l)*(o*m),<k§>j (m)}

/N
~
S
N——
oSS
=
IV |
>
—— — —N— — —— —

/N
~
>
N—
S
IN
<

Theorem 4.3. Let the NT (ATrJd’Fs)ZZ L of Ais a NINK-I of 3, for o,¢,v € [0,1]. IfI <1,
then (K3)5*(D) = ()32 (), (KG)E*(0) = (K)F*(m) and (K)T*() < (k5L (m).

Proof. Let I,1m, 7 € J we have,

Y
>

(652 (0)

Il
>

I
>

&HE0) >

I I
> > >

I
w
D;NHH/_Hf_/Hkﬁf_/H/_HHH

I
—
~
IS
~—
M
—~
3
~—

VT < v { QTG )« (o)), ()T )}
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Theorem 4.4. Let A is a NINK-I of 1, then the NT (ATr1a: F)

Proof.

(K ) (%)

()2 (0 5 1i)

(kld)Ts(l * m)

(k) (%)

T (), (T )}
= V{E0), 650
= (k)" ()

kY ([ %m) + o
{kT’“((ﬁ* (I % 17) * (mm)),kﬁr(m)} to (DefAdlin (2))
A (Fm) = (), K () } + 0
{]k£ 0), k% (1 } Yo
AT (), 65 (1)} + o
A {20, 62 () + o

k,{f(l*m)ﬂ

>

/\{]kld (% ([ x77) % (% 70)), kﬁ;i(m)}JrC (DefA1in (3))
/\{k[d ([ 1) * (7% 10)), kﬁf(m)}JrQ

A{k’d 0), k% (1 }+g

A{kfd D), k% (m }

/\{ ]kld Ts kfd Ts m)}JFC
]ki (I%m)+v
mal{]kA ((n*(l*m)*(n*m)),kis(m)} —v

v{ (I % ) * n*m))kis(m)}—y (Def.4.1 in (4))

v of A is a NINK-S of J.
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Theorem 4.5. Every neutrosphic Translation (kﬁ’")g"z’y of A is a NINK-ideal of 1, if A is a
NTINK-I of 3,for all o,(,v € [0,T].

Proof. Assume that A is a NINK-I of J and let o, {,v € [0, T].

KE)T(0) = 650D+

> AL (x D) * Goem), (5 () | + 0

= A (x D)« (oxm) + o, (5 ) () + of
(I)T0) = AR (G D) = (em)), ()T 0m) |

(k§)3°(0) = (k)(D+¢

KT = A LT (AxD) = Gowem)), (R (7) }
(KE)T(0) = ()0 —v

) = v

Theorem 4.6. Let A be a neutrosophic subset of 1 such that neutrosophic o, C, v-multiplication
of A is a neutrosophic INK-ideal I for some p,(,v € [0, 1], then A is a neutrosophic INK-ideal
of 1.

Proof. Assume that (kgr)%(,v is a NINK-ideal of J,for some o, (,v € [0, 1].
Let o0,(,v € [0,1]. Then

o~ (Ky)(0) = (ki)y'(0)
(k5)5" (0)

= o (k3D

v
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o- () = o-n{ ), (k) 0m)}
@ = A () (Gox )« oem)), (k) (7))
¢-&)0) = &P
> (k)2 (0)
= ¢
() ©0) > @)
¢- () = &HED
> /\{(kﬁg f((n*l)*(n*ﬁl)),(kf)f(ﬁl)}
> n ¢ (k) (D)« Goem)), ¢ () om)}
C- ) = ¢ n{ () (Gr D« G, () o)}
@ = A (k) (el x o)), (il o) |
v-(K5)0) = (K{)(0)
< &)
= v (k)0
&))< ())
v (6D = )M
< (1)) e e, (). )}
< V{V- ki)((n*n*(mm)),y.(kﬁ)(m)}
i 7

(
v = vev{(Kf
YD) = v{ (k) (Gx D)+ (axm), (k5 (0

Hence (kg)g[ , (k{f)é\/f and (kF)M is a multilication of NINK-ideal of I.

w
N~—
——

Theorem 4.7. If the NT (AT'“’Id’ES)iZ[CV of A is a NINK-ideal of 3, (0,¢,v) € [0,1], then A
is a NINK-S of 1.
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Proof. Let us assume that (AT"Id’I‘ﬂS)QC

, of A'is a NINK-ideal of J. Then

o- () (Ixm) = (ki

o- (W) Txm) = o n{(0cF

&) Txm) = ]

C- (K (Ixm) = (kY ([I*m)
> A{(kg)f((m(z*m))*(n*m)),(kﬁf)f(m)}
> /\{(k{f)f((l*m)*m)) (kﬁf)f(m)} (Def 4.1. (3))
> af (i) o (1) 0}
= {6 0 () 0
= A {(¢c-kf) 0.c- () o)}
Ty = A {(6) @, (k) m)}
()axm) = A {(@l) @), (<) o)}
(&5 (Tm) = ()M (I xmm)
< (1)) @ ey e, (7). ()}
< v{(kis)i”((z*m)*m»,(kg)f(m)} (Def 4.1. (4))
< v{ (), 0. (), )
- o (), 0. (5), o}
- v{(y-kjs) (l),y-([k ) (m)}

F.
A
v @) em) = vev{ () @, (k) ()}
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RE)m) = v {() 0, () 07)}

Theorem 4.8. Intersection and union of any two neutrosophic translations of a NINK-ideal

of J is also a NINK-ideal of ]

Proof. Let (AT“Id’FS)Ql i and (ATJ’F)Q2 Con be two neutrosophic translations of a NINK-

ideal of J where (o1, (1,1, V2, 02,C2) € [0,1]. Assume that o1 < 92,(1 < (3 and 1 > v5. Then

(ATnfdFs) o, and (ADDF) o, are NINK-ideal of 1.
(K)o N (KD)oo) (D) = MK ) o (D), (K5) o (1)}
= A{(ka(D) + o1, ka(l) + 02}
= ka(l) + o1
(K)o N (D)) (D) = K (D),
(K)o N kD)D) = A 0), (K)o (0)}
= Mka(l) + ¢, ka(l) + (2}
= ka()+ G
(e N(kKe)() = Ki(D).
(5 )0 N (D)) (D) = VAKE ) (1), (k) (1)}
= V{(ka(l) + v1,ka(l) + 0}
= ku(l) + 1
(K)o (kD)D) = K (D).
and

<

o~

) = ML) o (D), (K)o (D}
= Mka(D) + o1, ka(l) + 02}
= ka(D)+ o
(K)o U (KD)o)(D) = Ky (D).
1

() er U (K)o )(

(K)o VD)D) = A ), k) ()}
= A{(ka() + ¢, ka(D) + G2}

all) +
Ty,

I
FF

(K)o U k)e) () =
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(5 )0y U Bh)) (D) = VK)o (D), (k) (D)}

= V{(ka(l) +v1,ka(l) + v2}

= kA([) + 1
() U (k1)) (D) = k(D).
Hence (AT“Id’FS)Ql i and (AT’I’F)Q2 Cown D€ NINK-ideal of J.

5. Conclusion

This paper introduces and explores the translation of NINK-ideals within the framework of
INK-algebras, shedding light on some of their valuable properties. The investigation establishes
connections between neutrosophic fuzzy translations and the N-Ms inherent in these INK-
ideals. This research lays the groundwork for further exploration into the theory of INK-
algebras. Looking ahead, our future studies on the neutrosophic structure of INK-algebras

may include the following topics:

(1) Translation of neutrosophic soft a-ideals in INK-algebras

(2) Product of translation of neutrosophic soft d-ideals in INK-algebras

(3) Exploring the translation dynamics of neutrosophic soft INK-ideals in INK-algebras.
We believe that these areas of investigation will contribute to the ongoing development
of this field.
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