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Abstract

Unlike traditional algebraic structures, where all operations are well-defined and all axioms are
completely true, NeutroAlgebras and AntiAlgebras allow operations to be partially well-defined and
axioms to be partially true or fully outer-defined, and axioms to be completely false. These
NeutroAlgebras and AntiAlgebras represent a new research subject based on real-world examples.
Since an empty set is not a subgroup of a group by observing this, the article leads to learning group
neutro-topological space. We introduced the notion of a group neutro-topological space and
investigated its properties.

Keywords: Topological Space; Neutrosophic Set; NeutroAlgebras; Neutro-Topological Space;
Group Neutro-Topological Space.

1. Introduction

Florentin Smarandache [1] defined the idea of neutrosophic logic and the concept of neutrosophic
set in 1998. After that, the concepts of the neutrosophic set have been applied in many branches of
sciences and technology. Salama and Alblowi [5] introduced the concept of neutrosophic
topological space. Narmada et al. [6] discussed separation axioms in ordered neutrosophic
bitopological space. Mwchahary and Basumatary [8] did their work in neutrosophic bitopological
space. After defining the neutrosophic group, Sumathi and Arokiarani [4] defined the concept of the
topological group structure of the neutrosophic set. Also, Sumathi and Arockiarani [7] defined the
fuzzy neutrosophic group.

In recent years, there has been a surge in academic interest in neutrosophic set theory. Florentin
Smarandache first defined the idea of neutro-structures and anti-structures [2, 3]. An algebraic
structure space is divided into three regions: A, the set of elements that satisfy the conditions of the
algebraic structure, the truth region; Neutro-A, the set of elements that do not meet the conditions of
the algebraic structure, the uncertainty region and the anti-A, the set of elements that do not meet the
conditions of the algebraic structure, the inaccuracy region. Without using neutrosophic sets and
neutrosophic numbers, the structure of neutrosophic logic has been transferred to the structure of
classical algebras. Sahin et al. [10] studied Neutro-Topological Space and Anti-Topological Space.
Smarandache [9] studied neutroalgebra as a generalization of partial algebra. Many researchers [11-
19] studied neutroalgebra. In this study, group neutro-topological space and its properties are
discussed.
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2. Preliminaries

Definition 2.1: [9] The Neutro-sophistication of the Law

@) Let X be a non-empty set and * be binary operation. For some elements (a,b) €
(X,X), (a * b) € X(degree of well defined (T)) and for other elements (x,y), (p,q) €
(X,X); [x *y is indeterminate (degree of indeterminacy (1)), or p * q € X (degree of
outer-defined (F)], where (T, I, F) is different from (1,0,0) that represents the Classical
Law, and from (0,0,1) that represents the AntiLaw.

(ii))  In neutro-algebra, the classical well-defined for * binary operation is divided into three
regions: degree of well-defined (T), degree of indeterminacy (I), and degree of outer-
defined (F) similar to neutrosophic set and neutrosophic logic.

Definition 2.2: [10]

Let X be the non-empty set and 7 be a collection of subsets of X. Then 7 is said to be topology on X,
and (X, 7) is said to be a topological space, if it satisfies the following conditions:

(1) p,X€er.

(i1) ANnBetforany A, B € 1.

(iii) U 4; € 1 for any arbitrary family {4;:i € A} S 7.

Definition 2.3: [10]

Let X be the non-empty set and 7 be a collection of subsets of X. Then 7 is said to be a neutro-
topology on X, and the pair (X, 7) is said to be a neutro-topological space, if at least one of the
following conditions hold good:
6] [(Oy ET, Xy ET)0r Xy ET,0y €T)]0r [Dy, Xy E. T].
(ii))  For any n elements a,,a,, ...,a, € T,Ni=, a; € T [degree of truth T] and for other n
elements by, by, ..., b, € T,p01,02, -, Pn € (N1 b; € T)[degree of falschod F];
[or (N}, p; is indeterminate (degree of indeterminacyl)], where n is finite;
where(T, I, F) is different from (1,0,0) that represents the Classical Axiom, and from
(0,0,1) that represents the AntiAxiom.
(iii)  For any n elements a,,a,, ...,a, € t,U;-; a; € t[degree of truth T] and for other n
elements by, by, ..., b, € T,p1,D4, -, Pn € T; [(Uj=; b; € 7)[degree of falsehood F] or
(U;=; p;is indeterminate (degree of indeterminacy I)], where n is finite; where (7,1, F)
is different from (1,0,0) that represents the Classical Axiom, and from (0,0,1) that
represents the AntiAxiom.)].

Remark 2.1:[10]

The symbol “€_” will be used for situations where it is an unclear appurtenance (not sure if an

[T 1)

element belongs or not to a set). For example, if it is not certain whether “a” is a member of the set
P, then it is denoted by a €_ P.

Theorem 2.1: [10]
Let (X, 7) be a classical topological space. Then (X, T — @) is a neutro-topological space.
Theorem 2.2: [10]

Let (X, 7) be a classical topological space. Then (X, T — X) is a neutro-topological space.

3. Main Results

Definition 3.1

Let G be a group. Then the collection(7) of subgroups of G is said to be a neutro-topological space
on G, and G with neutro-topological space (7) is said to be a group neutro-topological space and is
denoted by (G, ). They are neutro-topological space and, respectively, neutro-topology (and not
classical ones) since the first axiom is only partially true because the empty set does not belong to
the neutro-topological space nor to 7.

Example 3.1
Let G = {1,—1,i,—i} then (G,°) be a group and T = {G, {1}, {1, —1}} be a collection of subgroups
of G. Then it is clear that G € 7,0 & T.
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Then it can be verified that (G, T) satisfies the conditions of the group neutro-topological space.

Proposition 3.1

Let G be a group; then, we can form a group neutro-topological space (G,7), where T is the
collection of subgroups of G.

Proof:
Clearly, G € Tsince G € G and @ & 7.
Let P, Q € 7 be any two elements.
Then it is clear that P and Q are subgroups of G.
We have to show that P N @ is a subgroup of G.
LetxePNQ=>x€EPandx €Q
>x1ePandxt€Q
>x1e PnQ
Thus, PN Q €.
Let, {P;:i € A} € 7, where P;’s are subgroups of G.
Case -1 If one subgroup is contained in otheri.e., , € P, S P, C...C P;.
Let, x € UP; = 3 an element x; € P;, for some i€A.
= x;~! € P, for some i
= x; € UP;
Thus, U;ep P; € T.
Case-2 If one subgroup is not contained in another subgroup, then clearly U;c, P; is not a group, and
Uiea P € 7.
Thus, it is clear that (G, T) satisfies the conditions {i, ii, iii} in definition 2.3.
Hence 7 is a neutro-topology on G and (G, T) is a group neutro-topological space.

Theorem 3.1
A set A of the group neutro-topological space(G, T) is T-closed if and only if A€ is T-open.

Proof:
Let A be a T-open, then
XEA=>x1eA
andletx E A =>x ¢ A
>xlgA
>xleAC
Thus, x € A = x~ 1 € A°
Hence, A€ is T-open set i.e., A is T-closed set.
The converse part can be established similarly.

Theorem 3.2
Every subgroup of group G is T-open set in group neutro-topological space.

Proof:

Let A be a subgroup of a group G.

To prove that A € t.
XEA>xTeEA

Hence, A € 1.

Remark 3.1

The converse of the above Theorem is not true in general, i.e., a subgroup is a t-open set need not
be subgroup of G. This follows from the following example.

Example 3.2
Let G be a group and 7 be a collection of proper subgroups of G with @.

Then clearly, (7, G) is group neutro-topological space.
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Now, @ is an open set of T which is not a subgroup of G.
Proposition 3.2

Let A be a subgroup of G, then V x,y € A; we have xy € A.
Proposition 3.3

Let (G, t) be a group neutro-topological space on the group G and A, B € 7 such that x € A,y €
B=>xy €AB.

Theorem 3.3

Let A be a T-open set in group neutro-topological space(G, ). Then A is subgroup of G if and only
ifvx,yteA=>xy €A

Proof: Let A be any subgroup of the group G.
LetA €ET,thenx € A =>x ! € A.
So, A € T and is also subgroup of G, then the result follows by the Proposition 3.2.
Conversely, forany x,y € A = xy 1 € A
>x(y D ledA
=>xy €A.
Hence, A is subgroup of G.

Theorem 3.4
If A and B are 7-open sets in G, then A B is also T-open set provided. G is an abelian group.

Proof:
Letx € A and y € B, then by the Proposition 3.3, we have xy € A B.
Since A,B €ET,50x 1 € Aandy ! € B.
Again, by the Proposition 3.3, we have
"y HYeEAB=> (yx)"LeAB
= (xy)"! € A B[ G is abelian]
Thus, xy € AB = (xy) 1€ AB
>ABET.

6. Conclusion

In this article, following the definition of neutro-topological space, group neutro-topological space is
investigated. The definition of group neutro-topological space has been introduced. Some properties
of the group neutro-topological space are investigated, and some of their properties have been
established. It is expected that the work done will help in further investigation of the group neutro-
topological space.

Funding: "This research received no external funding."

Conflicts of Interest: “The authors declare no conflict of interest.”

References

[1] Smarandache, F., Neutrosophy. Neutrosophic Probability, Set, and Logic, ProQuest Information &
Learning, Ann Arbor, Michigan, USA, 105, 1998.

[2] Smarandache, F., Introduction to NeutroAlgebraic Structures and AntiAlgebraic Structures, in
Advances of Standard and Nonstandard Neutrosophic Theories, Pons Publishing House Brussels,
Belgium, Ch. 6, 240-265, 2019.

[3] Smarandache, F., Introduction to NeutroAlgebraicstructures and AntiAlgebraicstructures (revisited),
Neutrosophic Sets and Systems, 31, 1-16, 2020.

Dot : https://doi.org/10.54216/JNFS.030104 37
Received: March 02, 2022 Accepted: May 27, 2022




Journal of Neutrosophic and Fuzzgy Systems (INFS) Vol. 03, No. 02, PP. 34-38, 2022

[4] Sumathi, I. R. &Arockiarani, 1., Topological group structure of the neutrosophic set. Journal of
Advanced Studies in Topology, 7(1), 12-20, 2016.

[5] Salama, A. A. &Alblowi, S. A., Neutrosophicset and neutrosophic topological spaces. IOSR, Journal of
Mathematics, 3(4), 31-35, 2012.

[6] Narmada Devi, R., Dhavaseelan, R. & Jafari, S., On separation axioms in an ordered neutrosophic
topological space. Neutrosophic Sets and Systems, 18, 27-36, 2017.

[7] Sumathi, I. R. &Arockiarani, 1., Fuzzy neutrosophic groups. Advanced in Fuzzy Mathematics, 10(2),
117-122, 2015.

[8] Mwchahary, D. D. &Basumatary, B., A note on neutrosophic topological space, Neutrosophic Sets and
Systems, 33, 134-144, 2020.

[9] Smarandache, F., NeutroAlgebrais a generalization of partial algebra. International Journal of
Neutrosophic Science (IJNS), 2, 8-17, 2020.

[10]Sahin, M., Kargin, A. &Yiicel, M., Neutro-Topological Space, and Anti-Topological Space, The
Educational Publisher Inc., 1091 West 1st Ave., Grandview Heights, OH 43212, United States, 2021.

[11]Smarandache, F. (2020). Generalizations and Alternatives of Classical Algebraic Structures to
NeutroAlgebraic Structures and AntiAlgebraic Structures, Journal of Fuzzy Extension and Applications
(JFEA), J. Fuzzy. Ext. Appl., 1(2), 85-87.

[12] Agboola, A. A. A., Ibrahim, M. A. & Adeleke, E. O., Elementary examination of NeutroAlgebras and
AntiAlgebras viz-a-viz the classical number systems. International Journal of Neutrosophic Science
(IINNS), 4, 16-19, 2020.

[13]Agboola, A. A. A., Introduction to NeutroGroups. International Journal of Neutrosophic Science
(IINXS), 6, 41-47, 2020.

[14] Agboola, A. A. A., Introduction to NeutroRings. International Journal of Neutrosophic Science (IJNS),
7, 62-73,2020.

[15]Rezaei, A. &Smarandache, F., On Neutro-BE-algebras and Anti-BE-algebras. International Journal of
Neutrosophic Science (IJNS), 4, 8-15, 2020.

[16]Hamidi, M. &Smarandache, F.,Neutro-BCK-Algebra. International Journal of Neutrosophic Science
(IINYS), 8, 110-117, 2020.

[17] Smarandache, F., Rezaei, A. & Kim, H. S., A new trend to extensions of Cl-algebras. International
Journal of Neutrosophic Science (IJNS), 5(1), 8-15, 2020.

[18] Agboola, A. A. A., On finite NeutroGroups of type-NG. International Journal of Neutrosophic Science
(IINS), 10(2), 84-95, 2020.

Dot : https://doi.org/10.54216/JNFS.030104 38
Received: March 02, 2022 Accepted: May 27, 2022



https://www.researchgate.net/publication/361413191

