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ABSTRACT: The aim of this paper is to construct a topology on an intuitionistic fuzzy neutrosophic soft set. The
concepts of intuitionistic fuzzy neutrosophic soft closure, intuitionistic fuzzy neutrosophic soft interior, intuitionistic
fuzzy neutrosophic soft exterior, intuitionistic fuzzy neutrosophic soft boundary are introduced and some of its properties
are studied.

KEYWORDS: Intuitionistic fuzzy neutrosophic soft set,Intuitionistic fuzzy neutrosophic soft topology, Intuitionistic
fuzzy neutrosophic soft interior,Intuitionistic fuzzy neutrosophic soft closure,Intuitionistic fuzzy neutrosophic soft
exterior, Intuitionistic fuzzy neutrosophic soft boundary.

I. INTRODUCTION

In 1999, Molodtsov initiated the theory of soft sets as a new mathematical tool for dealing uncertainty. The
topological structures of set theory dealing with uncertainties were first studied by Chang in 1968.Chang[4] introduced
the notion of fuzzy topology and also studied some of its basic properties. Shabir and Naz[10]introduced the notion of the
soft topology and studied some basic concepts such as soft interior, soft closure and soft sub base. Maji, Roy and Biswas
[5,6] initiated the concept of fuzzy soft set which is a combination of fuzzy set and soft set. Atanassov[3] defined the
concept of intuitionistic fuzzy set which is more general than the fuzzy set and Maji et.al[6] introduced the concept of
intuitionistic fuzzy soft set. Smarandache[11] initiated the concept of neutrosophic set and Maji[7] defined the notion of
neutrosophic soft set. Arockiarani et.al [1]defined the notion of fuzzy neutrosophic set and fuzzy neutrosophic soft set.

Il. RELATED WORK

Fuzzy soft topological spaces are introduced by TridivJyotiNeog et.al[12].Intuitionistic fuzzy soft topological
spaces are introduced by SadiBayramov and Gigdemgunduz[8]. Neutrosophic topological spaces are introduced by
Salama and Alblowi[9]. Fuzzy neutrosophic topological spaces and Fuzzy neutrosophic soft topological spaces are
introduced by Arockiarani, and MartinaJency[1,2].

In this paper intuitionistic fuzzy neutrosophic soft topological spaces are introduced.Also the concepts of
intuitionistic fuzzy neutrosophic soft closure, intuitionistic fuzzy neutrosophic soft interior, intuitionistic fuzzy
neutrosophic soft exterior, intuitionistic fuzzy neutrosophic soft boundary are introduced and some important theorems
are established.

I1IL.LPRELIMINARIES

DEFINITION:3.1

Let A={<X TA (%), 1,(%), FA(X)>, X €U }where the functionsT,, | ,, F,:U— ]_0,1+ [define
respectively the degree of membership ,the degree of indeterminacy and the degree of non-membership of the elements
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to the set A with the condition,” 0 < T, (X)+ 1 ,(X) + F,(x) <3". The neutrosophic set takes the value from real

standard (or) non-standard subsets of ]‘0,1+ [so instead of ]‘0,1+ [we need to take the interval [0,1] for technical
applications

DEFINITION:3.2
A fuzzy neutrosophic set A on the universe of discourse U is defined as
A={<X TTA(X), 1,(X), FA(X)>, X e U}whereT,, 1, F,:U —[0,1]and satisfies the condition
OST,(X)+ 1,(X)+F,(x)<3
DEFINITION:3.3

An intuitionistic fuzzy neutrosophic set A on the universe of discourse U is defined as
A=L{X:TA(X), 1 ,(X), FA (X)), x e Uwhere min[ F,(x), T,(xX) 1< 0.5,min[ 1,(x), T,(x)1<0.5
min[ F,(x), 1 ,(x)1<0.5,forall X €U, with the condition 0 < T, (X) + 1 ,(X) + F,(x) <2

DEFINITION:3.4

Let U be an initial universe set and E be a set of parameters .Let P(U) denotes the power set of U. Consider a
non-empty set ACE. The pair (F,A) is called soft set over U, where F is a mapping given by
F:A—P(U).The soft set (F,A)is denoted as F,

DEFINITION:3.5

Let U be an initial universe set. Let E be a set of parameters and a non-empty set AC E .Let IFN(U) denotes
the set of all intuitionistic fuzzy neutrosophic sets of U. The pair (F,A) is called intuitionistic fuzzy neutrosophic soft

set(in short IFNSS)over U, where F is a mapping given by F:A—>I1FN(U) and IFNSS(F,A) is denoted as F,

DEFINITION:3.6

~ ~

Let F,and Gg be two intuitionistic fuzzy neutrosophic soft sets over the common universe U. Then F,is

said to be an intuitionistic fuzzy neutrosophic soft sub set of Gy if and only if

1. AcB
2. F(e) is an intuitionistic fuzzy neutrosophic subset of G(€)

Or T (x) <Tse (%), le e X< I5 e (), Feo x) > Fso (x), Vee A, vxeU

We denote this relationship by F, < Gzand F,is said to be an intuitionistic fuzzy neutrosophic soft super set

of G if Gy is an intuitionistic fuzzy neutrosophic soft subset of IEA . We denote this relationship by IEA oG;.

Copyright to JIRSET DOI: 10.15680/1JIRSET.2015.0405054 3339



@ ISSN(Online) : 2319 - 8753

] IRSET ISSN (Print) : 2347 - 6710

International Journal of Innovative Research in Science,
Engineering and Technology

(An ISO 3297: 2007 Certified Organization)
Vol. 4, Issue 5, May 2015

DEFINITION:3.7 Let E={€,, €, ,......, €,} be a set of parameters. The NOT set of E is denoted by 1 E is defined
asE={ " le,, " le,,....,  le,}where — 1€ =note;,V,.

DEFINITION:3.8 The complement of an intuitionistic fuzzy neutrosophic soft set IEA is denoted by IEAC and is
defined as IEAC =(F®,—A) where IE-AC :—=A — IFN (U)is a mapping given by IEC (e) =intuitionistic fuzzy
neutrosophic soft complement with Tﬁc(e)(x) = Fﬁ(e)(x), |ﬁc(e)(X)= Iﬁ(e)(x) and FFc(e)(X) TF(e)( X)
Vx eU,Ve e -A

DEFINITION:3.9 Let F, and G, be two IFNSSs over the common universe U. Intuitionistic fuzzy neutrosophic

soft union of lpfA and éB denoted by IpfA ) éB > and is defined as IEA ) GB = IZC, where C=A U B and the truth

membership, indeterminacy membership and falsity membership of |Zc are as follows.

K(e)(x) max(Te e (X): Tg ey (X)) g () = min(l, (%), 15, (X))
K( )(X) mm(Fp(e) (x), F, G )(X)),Ve e AnB,vxeU

DEFINITION:3.10 Let F, and G be two IFNSSs over the common universe U. Intuitionistic fuzzy neutrosophic

~ ~

soft intersection of F, and G, denoted by ° IpfA N GB’ and is defined as IpfA N GB = IZC, whereC =ANB

and the truth membership, indeterminacy membership and falsity membership of IZC are as follows.

K( )(X) mln(TF(e) (X) G(e) (X)) ' I K(e) (X) = mln(l E(e) (X)’ Ié(e) (X))
(X) = max(Fz © (x),F, . (X),vee AnB,vxeU.

K(e) G(e)

DEFINITION:3.11 An intuitionistic fuzzy neutrosophic soft set F, over U is said to be empty intuitionistic fuzzy
neutrosophic soft set with respect to the parameter A if

F(e)(x) O,IF(E)(X) 0,F )(X) Ivee A VxeU ItlsdenotedbyO
0(e>(x) O,Io()(x) O ()(x) =1

DEFINITION:3.12 An intuitionistic fuzzy neutrosophic soft set F, over U is said to be the Universe intuitionistic
fuzzy neutrosophic soft set with respect to the parameter A if

TEA(e) (x)=1, IﬁA(e) (x)=0, F';A(e) (X)=0Ve e A VxeU .ltisdenoted by 1,

NOTE: (-(5;\)C = IAand (L) C:ﬁA
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IV.INTUITIONISTIC FUZZY NEUTROSOPHIC SOFT TOPOLOGICAL SPACES

DEFINITION:4.1 Let U be an initial universe set. E be a set of parameters. An intuitionistic fuzzy neutrosophic soft
topology (in short IFNST) Z on U is a family of intuitionistic fuzzy neutrosophic soft sets over U satisfying the
following properties:

i)aE,IE €T
iy)if F, , Gy ez Then F, NG, et

iii) If IEA er,Viel,Ibeany arbitrary index set, then U(IEA) eT.

iel
The triplet (U,E, 7 ) is said to be an intuitionistic fuzzy neutrosophic soft topological space(in short IFNSTS).

DEFINITION:4.2 If 7 isan intuitionistic fuzzy neutrosophic soft topology on U, the triplet (U,E, 7 ) is said to be an
intuitionistic fuzzy neutrosophic soft topological space .Each member of 7 is called an intuitionistic fuzzy
neutrosophic soft open setin (U,E, 7).

An intuitionistic fuzzy neutrosophic soft set is called intuitionistic fuzzy neutrosophic soft closed if its
complement is intuitionistic fuzzy neutrosophic soft open.

DEFINITION:4.3 Let (U,E, 7 ) be an intuitionistic fuzzy neutrosophic soft topological space .Let IEA be an IFNSS
over U. Then an intuitionistic fuzzy neutrosophic soft closure of F, denoted by CI(F,) and is defined as the

intersection of all intuitionistic fuzzy neutrosophic soft closed sets containing FA

cl (IEA):m{éB ; éB is intuitionistic fuzzy neutrosophic soft closed and IﬁfA c éB }.It is also clear that C I(IﬂfA ) is
IFNS closed and IE-A c CI(IEA ).

NOTE:
cl(0.)=0.and c1(1.) = 1

ii) F,, is intuitionistic fuzzy neutrosophic soft closed if and only if F, = CI(F,)
iii) CI(CI(F,)) = CI(F,)

THEOREM:4.1

Let (U,E, 7 ) be IFNSTS. Let IEA and Gy are two IFNSS over U.Then,

CI(F, UG,) =CI(F,) UCI(G,)
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PROOF:

Since IE-A C IE-A ) GB .G, < IﬁfA v éB
CI(F,)ccl(F, UG,) cl(G,)ccl(F, UG,)
so,CI(F,) UCI(G,) c CI(F, UG,) - (1)
F, ccl(F,)and G, = cl(G,)
IE‘A ) GB gCI(IEA)uCI(CEB)
C |(|EA)U cl (CEB) is IFNS closed set containing IEA V) éB over U. Thus
cl(F,UG,) = CI(F,) UCI(G,) — (2)

From (1) & ) cl(F,UG,)= CI(F,) UCI(G,)

DEFINITION :4.4

ISSN(Online) : 2319 - 8753
ISSN (Print) : 2347 - 6710

Let (U,E, 7 ) be an intuitionistic fuzzy neutrosophic soft topological space. Let F, be an IFNSS over U. Then

the intuitionistic fuzzy neutrosophic soft interior of I-fA denoted byint(FA) and is defined as the union of all

intuitionistic fuzzy neutrosophic soft open sets contained in F .

int(F,) = U{GB ) éB is intuitionistic fuzzy neutrosophic soft open and GB c IEA}

It is also clear that int( F, ) is intuitionistic fuzzy neutrosophic soft open and int( F,) < F,

NOTE:

iy int(0, ) =0_andint(1) = 1

i) IEA is intuitionistic fuzzy neutrosophic soft open if and only if IEA =int( IEA)
iiiy int(int( F,,)) = int(F,)

THEOREM:4.2

Let (U,E, 7 ) be IFNSTS. Let F, and Gy are two IFNSS over U. Then

int(lﬁfA N éB) =int( IEA)m int(éB)
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PROOF:

~

Since IﬁfA ﬁéB c IEA, Fa méB C GB
int(F, NGg) cint(F,)andint(F, N G,) cint(Gy)
int(F, N G,) cint(F,) M int(Gy ) — (1)
By definition, int( F, ) = F,, int(Gg ) = Gy,
int(F, )M int(Gy)
int(lﬂfA N éB) is the largest IFNS open set contained in (IﬁfA N éB)
int(F,) N int(Gy ) cint (F, NGy ) — (2)
from (1) & 2)int (F, N G ) = int(F, ) M int(Gy )

THEOREM: 4.3

Let (U,E, 7 ) be an IFNSTS. Let F, be IFNSS over U. Then
DICI(F,)I® =int(F,°)
ii)[int(F,)]¢ = CI(F,°)
PROOF:
i)ClI (IEA )= ﬁ{éB ) éB is intuitionistic fuzzy neutrosophic soft closed and

=Gy}

A B
[Cl(IEA)]C :[ﬁ{éB X GB is intuitionistic fuzzy neutrosophic soft closed and IEA c GB e

o
!

=u{ éBC : éBC is intuitionistic fuzzy neutrosophic soft open and éB c FAC }
=int (IEAC)
ii) int(lEA) = u{éB . GB is intuitionistic fuzzy neutrosophic soft open and GB - IEA}
[int( IEA)]C =[u{(~5-B : éB is intuitionistic fuzzy neutrosophicsoft open and éB c IEA} I

SCL.RC. . =c A~ c
= r\{GBC : Gg is intuitionistic fuzzy neutrosophic soft closed and F,~ < G5~}

=CI(F?)
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DEFINITION:4.5

Let (U,E, 7z )be an intuitionistic fuzzy neutrosophic soft topological space. LetF, be an intuitionistic fuzzy

neutrosophic soft set over U. Then an intuitionistic fuzzy neutrosophic soft exterior of F, denoted by ext( F,)and is

defined as ext ( IEA):int( |EAC)
THEOREM :4.4

Let (UE, 7 )be an intuitionistic fuzzy neutrosophic soft topological space. Let F,and GB are two

intuitionistic fuzzy neutrosophic soft sets over U.Then
iext(F, U G,) =ext(F,) next(G,)
ii)ext(F,) Uext(G,) < ext(F, N G,)
PROOF:
iext (IﬂfA U éB) = int((F, UG,)®)
=int(FS N GS)
=int(FS ) int( GS)
=ext(F,) next(G,)

i) ext(F,) U ext(G,) =int(FS )u int( GE)
c int(FS UGY)
=int(F, N G,)°
= ext(lzA N éB)

eXt(IEA) U ext(éB) c ext(lﬁfA N GB)

DEFINITION:4.6

Let (U,E, 7 )be an intuitionistic fuzzy neutrosophic soft topological space. Let F, be an intuitionistic fuzzy

neutrosophic soft set over U. Then an intuitionistic fuzzy neutrosophic soft boundary of F,denoted by

bou( F,, ) and i defined as bou( F,,) = CI(F,) N CI(F,")
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THEOREM:4.5

Let (U,E, 7 )be an intuitionistic fuzzy neutrosophic soft topological space. Let F, be an intuitionistic fuzzy
neutrosophic soft set over U.Then

[bou(F,)]¢ =int(F,) uint(FS) = int(F,) U ext(F,)

PROOF:
bou( F,) = CI(F,) nCI(F,%)
[bou(F,)1° =[CI(F,)1° UICI(F,)]°

=int(F, ) U int(F,©)

=int(F, ) U ext(Fy)
NOTE:

iybou (F,) M int(F,) = O,

iibou (F,) M ext(F,) =0,

V.CONCLUSION

In the present work, a new space called intuitionistic fuzzy neutrosophic soft topological space is introduced and some
of its properties studied.
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