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Abstract. In this study, we introduce the concept of neutrosophic soft pre-open (neutrosophic soft pre-closed) sets and pre-
separation axioms in neutrosophic soft topological spaces. In particular, the relationship between these separation axioms are
investigated. Also, we give a new definition for neutrosophic soft topological subspace and define neutrosophic soft pre irresolute
soft and neutrosophic pre irresolute open soft functions.

Keywords: Neutrosophic pre open soft set, neutrosophic soft pre interior point, neutrosophic soft pre cluster point, neutrosophic
soft pre-separation axioms, neutrosophic soft subspace

PACS: 02.30.Lt, 02.30.Sa

INTRODUCTION

In 2005, Smarandache introduced the concept of a neutrosophic set [18] as a generalization of classical sets, fuzzy
set theory [20], intuitionistic fuzzy set theory [3], etc. By using this theory of neutrosophic set, some scientists made
researches in many areas of mathematics [7,16]. Many inhen@cutlies exist in classical methods for the inade-

guacy of the theories of parametrization tools. So, classical methods afiéciest in dealing with several practical
problems in some other disciplines such as economics, engineering, environment, social science, medical science,
etc. In 1999, Molodtsov [14] pointed out the inhererttidulties of these theories. Aftierent approach was initiated

by Molodtsov for modeling uncertainties. This approach was applied in some other directions such as smoothness of
functions, game theory, operations research, Riemann integration, Perron integration and so on. The theory of soft
topological spaces was introduced by Shabir and Naz [17] for the first time in 2011. Soft topological spaces were
defined over an initial universe with a fixed set of parameters and showed that a soft topological space gave a parame-
terized family of topological spaces. In [1,2,5,6,9,10,12], some scientists made researches and did theoretical studies
in soft topological spaces. In 2013, Maji [13] defined the concept of neutrosophic soft sets for the first time. Then,
Deli and Broumi [11] modified this concept. In 2017, Bera presented neutrosophic soft topological spaces in [8].

Preliminaries

Definition 1 [18] A neutrosophic sef on the universe seX is defined asA = {(X, Ta(X),la(X),FaX) : X € X},
whereT,|,F: X - |70, [and 0 < Ta(X) + la(X) + Fa(X) < 3*.

Definition 2 [11] Let X be an initial universe set an# be a set of parameters. L&(X) denote the set of
all neutrosophic sets oX. Then a neutrosophic soft s(ﬁ, E) over X is a set defined by a set valued functien
representing a mapping : E — P(X) whereF is called the approximate function of theutrosophic soft seét?, E).

In other words, the neutrosophic soft set is a parametrized family of some elements o} setd therefore it can
be written as a set of ordered pairs:

(F.E) ={(e (X Teg 9. 15 (9. Feeg (9) - xe X) s ec E},
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whereTg (%), I (X, Fge (X) € [0,1] are respectively called the truth-membership, indeterminacy-membership
and falsity-membership function B{e). Since the supremum of eaEhl, F is 1, the inequality

0< Tlf(e) (x) + lF—f(e) (x) Frf(e) <3

is obvious.

Definition 3 [4] Let NS S(X, E) be the family of all neutrosophic soft sets over the universX setd
7 c NS S(X, E). Thenr is said to be a neutrosophic soft topology Xii:

1) Ox gy and 1(x gy belong tor;

2) the union of any number of neutrosophic soft setshielongs tor;

3) the intersection of a finite number of neutrosophic soft setdbielongs tor.

Some properties

Definition 4 [4] Let NS S(X, E) be the family of all neutrosophic soft sets over the universXs&hen neutro-
sophic soft sek?mﬁ’y) is calleda neutrosophic soft pointor everyx € X, 0 < @, B,y < 1, e € E, and is defined as
follows:

Y — (aaﬁ77); If e( = eandy =X
X ) (€)Y) = { (0.0.1) ife eorysx

Definition 5 [8] Let (F, E) be a neutrosophic soft set over the universexsdihe complement ¢f, E) is denoted
by (F. E)C and is defined by:

(F. E)C = (& (X Frg(: 1 - Igg(. Teg(¥) : xe X) :ec E.

Definition 6 [8] Let (X, 1, E) be a neutrosophic soft topological space (ﬁ'd E) € NS §X, E) be arbitrary. Then
theinterior of (F, E) is denoted byF, E)O and is defined as:

(F.E) =U{(G.E): (G.E) < (F.E).(G.E) e 7}

i.e., itis the union of all open neutrosophic soft subse{$oE). Also, theclosureof (F, E) is denoted byF, E) and
is defined as:

(F.E)=N{(G.E): (G.E) c (F.E).(G.E) ]
i.e., itis the intersection of all closed neutrosophic soft super se{ﬂitﬁ).

Definition 7 A subse(l?, E) of a neutrosophic soft topological spafg t, E) is said to be neutrosophic pre open

soft, if (F, E) c [@] The family of all neutrosophic pre open soft set$Xfr, E) is denoted byNS PO(X) . A
neutrosophic soft poinx?a’ﬁ’y) of a neutrosophic soft topological spaf¥, , E) is said to be neutrosophic soft pre
interior point of a neutrosophic soft s@, E) if there exists(é, E) e NS PqX, x(eaﬁ’y)) such thab@y’ﬁ’y) o (5, E)C
and(é, E) c (I?, E).

Definition 8 A neutrosophic soft topological spad¥, 7, E) is said to be a neutrosophic soft p-space
(resp.soft preTi-space) if for every pair of distinct neutrosophic soft poiwg§ y‘(a; By there exist neutro-

By)
sophic pre-open soft seff, E), (G, E) such thad¢, , € (F.E), ¥, , ., € (F, E)Cyor (resp. and¢, , ) € (G, E)C,
Yoy € (G.E)-
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Definition 9 A neutrosophic soft topological spa¢¥, 7, E) is said to be a neutrosophic soft prg-Space if for
every pair of distinct neutrosophic soft poin@&(w, yf;,ﬁ,’y,) , there exists neutrosophic pre open soft €Et£) and

(G.E)suchthaty , € (F.E), ¥, ., €(F.E), ¥, , €(G.E). %,,., € (G.E) and(F.E) c (G.E)"
For a neutrosophic soft topological spd&er, E) , we have the following diagram:

neutrosophic soft pré,—space
neutrosophic soft pré;—space

neutrosophic soft préy—space

Conclusion

Therefore, some properties of the notions of neutrosophic pre open soft sets, neutrosophic pre closed soft sets, neu-
trosophic pre soft interior, neutrosophic pre soft closure, neutrosophic soft pre-interior point, neutrosophic soft pre-
cluster point and neutrosophic soft pre separation axioms are introduced. Also, several interesting properties have
been established. Additionally, a new approach is made to the concept of neutrosophic soft topological subspace.
Since topological structures on neutrosophic soft sets have been introduced by many scientists, we generalize the pre
topological properties to the neutrosophic soft sets which may be useful in some other disciplines. For the existence
of compact connections between soft sets and information systems [15, 19], the results obtained from the studies on
neutrosophic soft topological space can be used to develop these connections.
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