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1 Introduction

The theory of neutrosophic set (NS) ,which is temeralization of the classical sets,
conventional fuzzy set [1], intuitionistic fuzzytd@] and interval valued fuzzy set [3] ,was
introduced by Samarandache [4]. This concept ha&s laplied in many fields such as
Databases [5,6 ], Medical diagnosis problem [7]ciBien making problem [8],Topology [9
],control theory [10] and so on .The concept oftnesophic set handle indeterminate data
whereas fuzzy set theory, and intuitionstic fuzey theory failed when the relation are
indeterminate.

Later on, several researchers have extended thteosephic set theory, such as Bhowmik
and M.Pal in [11,12] ,in their paper ,they defid@atuitionistic neutrosophic set”.In [13],
A.A.Salam, S.A.Alblowi introduced another conceptled “Generalized neutrosophic set”.
In [14 ], Wang et al. proposed another extensiomenitrosophic set which is” single valued
neutrosophic”. In 1998 a Russian researcher , Msetbdproposed a new mathematical tool
called” Soft set theory” [ 15], for dealing with certainty and how soft set theory is free
from the parameterization inadequacy syndrome akyuset theory ,rough set theory,
probability theory.

In recent time, researchers have contributedt solwards fuzzification of soft set theory
which leads to a series of mathematical models swh Fuzzy soft set
[17,18,19,20],generalized fuzzy soft set [ 21,2@3gbility fuzzy soft set [23] and so on ,
therafter ,P.K.Maji and his coworker [24] introddcthe notion of intuitionistic fuzzy soft
set which is based on a combination of the intoistc fuzzy sets and soft set models and

studied the properties of intuitionistic fuzzy safet. Later a lot of extentions of
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intuitionistic fuzzy soft are appeared such as @Gaimed intuitionistic fuzzy soft set [25],
Possibility Intuitionistic Fuzzy Soft Set [26] angb on . Few studies are focused on
neutrosophication of soft set theory. In [25] P.kjMfirst proposed a new mathematical
model called “Neutrosophic Soft Set” and invesi#gasome properties regarding
neutrosophic soft union, neutrosophic soft intetisec,complement of a neutrosophic soft
set ,De Morgan law etc. Furthermore , in 2013, &uBri and F. Smarandache [26]
combined the intuitionistic neutrosophic and sadt which lead to a new mathematical
model called” intutionistic neutrosophic soft seThey studied the notions of intuitionistic
neutrosophic soft set union, intuitionistic neutpkic soft set intersection, complement of
intuitionistic neutrosophic soft set and severaleotproperties of intuitionistic neutrosophic
soft set along with examples and proofs of centagults. Also ,in [27] S.Broumi presented
the concept of “Generalized neutrosophic soft ” d8t combining the Generalized
Neutrosophic Sets [13] and Soft set Models ,studmue properties on it,and presented an

application of Generalized Neutrosophic Soft &edecision making problem.

In the present work, we have extended the intusitn neutrosophic soft sets defining
new operations on it. Some properties of theseatipes have also been studied.

The rest of this paper is organized as follow: isect deals with some definitions related to
soft set theory ,neutrosophic set,intuitionistiautmesophic set, intuitionistic neutrosophic
soft set theory. Section Ill deals with the nedgssperation on intuitionistic neutrosophic
soft set. Section IV deals with the possibility cggeon on intuitionistic neutrosophic soft
set.Finally ,section V give the conclusion.

[I.Preliminaries

In this section we represent definitions needfuhiext section, we denote by N(u) the set of all
intuitionistic neutrosophic set.

2.1 Soft Sets (see [ 15]).

Let U be a universe set and E be a set of parasnétetr{ ( U ) denotes the power set

of U and Ac E.

Definition 2.1.1[15]. A pair ( P, A) is called a soft set overwhere F is a mapping given by
P:A—- ¢ (U). In other words, a soft set over U is a pagterized family of subsets of the
universe U. For € A, P (e ) may be considered as the set of e- appate elements of the
soft set (P,A).

2.2 Neutrosophic Sets (see [4 ]).

Let U be an universe of discoursieen the neutrosophic set A is an object havinddha

A = {< x: Tawlax,Fax >X € U}, where the functions T, I, F : Y]70,1'[ define
respectively the degree of membership (or Trutlhe, degree of indeterminacy, and the
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degree of non-membership (or Falsehood) of the ¢t € U to the set A with the
condition.

0<Tax + lag + Fa < 3"
From philosophical point of view, the neutrosopbét takes the value from real standard or
non-standard subsets 6D]1'[. So instead of P,1'[ we need to take the interval [0,1] for
technical applications, becausé,]l'[will be difficult to apply in the real applicatisnsuch as
in scientific and engineering problems

2.3 Single Valued Neutrosophic Set (see [ 14]).
Definition 2.3.1 (see[14] ): Let X be a space of points (objects) with genelements in X

denoted by x . An SVNS A in X is characterized hyuth-membership functionalx), an
indeterminacy-membership functiog(X), and a falsity-membership function (k) for each
point x in X, Ta(X), 1a(x), Fa(x) €[0, 1].

When X is continuous, an SVNS A can be written as

Af: <T A(x),1 4(x),F 4(x),> XEX.
X x

When X is discrete, an SVNS A can be written as

AR" <T4(x;),1 a(x7),F 4 (x;),> X € X

1 xi

Definition 2.3.2 (see [4,14]). A neutrosophic set or single valued neutrosophi¢®¢NS) A
is contained in another neutrosophic set B i.& B if vx € U, Ta(X) < Tg(X), 1a(X) > Ig(X),
Fa(X) > Fa(X).

Definition 2.3.3 (see[2]). The complement of a neutrosophic set A is denbyed® and is
defined as T = Fax), [a%x = lag, and Fa‘x = Taw for every x in X.

A complete study of the operations and applicatibneutrosophic set can be found in [4] .

2.4 Intuitionistic Neutrosophic Set
Definition 2.4.1 (see(11)).

An element x of U is called significant with respéo neutrsophic set A of U if the degree of
truth-membership or falsity-membership or indeteamicy-membership value, i.€apd Or Fanor lay
< 0.5. Otherwise, we call it insignificant. Also, fameutrosophic set the truthembership,
indeterminacy-membership and falsity-membership cah not be significantWe define an
intuitionistic neutrosophic set by A = {< Xad,| ax,Fax >X € U},where

min { TA(x), FA(x)} <0.5,
min { TA(x), IA(X)} <0.5,
min { FA(X), |A(x)} <0.5,forall xe U,
with the condition0 < Tag) + lagy + Fapg < 2.

As an illustration ,let us consider the followingaenple.

Example2.4.2Assume that the universe of discourse  Up{xxs},where x
characterizes the capability, , x characterizes the trustworthiness and; indicates
the prices of the objects. It may be further assunteat the values of ;x x; and %
are in [0,1] and they are obtained from some qoestires of some experts. The
experts may impose their opinion in three companeniz. the degree of goodness,
the degree of indeterminacy and that of poorness etplain the characteristics of
the objects. Suppose A is an intuitionistic newpsc set (IN S ) of U, such that,
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A = {<x,,0.3,0.5,0.4 >,<x0.4,0.2,0.6 >,<x0.7,0.3,0.5 >}, where the dgece of goodness
of capability is 0.3, degree of indeterminacy gbafaility is 0.5 and degree of falsity of capabil&y0.4
etc.

2.5 Intuitionistic Neutrosophic Soft Sets (see [28 ]).
Definition 2.5.1 Let U be an initial universe set anddAE be a set of parameters. Let N( U )
denotes the set of all intuitionistic neutrosopdets of U. The collection (P,A) is termed to be $b&
intuitionistic neutrosophic set over U, where Risiapping given by P : A» N(U).
Example 2.5.2.Let U be the set of blouses under consideratiahEiis the set of parameters (or
qualities). Each parameter is a intuitionistic mestphic word or sentence involving intuitionistic
neutrosophic words. Consider E = { Bright, Cheapstly, very costly, Colorful, Cotton, Polystyrene,
long sleeve , expensive }. In this case, to defimetuitionistic neutrosophic soft set means tapoiut
Bright blouses, Cheap blouses, Blouses in Cottahsaron. Suppose that, there are five blousesein th
universe U given by, U = {fh,,bs,by,bs} and the set of parameters A = {@,e;,64}, where each eis
a specific criterion for blouses:
e, stands for ‘Bright’,
& stands for ‘Cheap’,
e; stands for ‘Costly’,
g stands for ‘Colorful’,
Suppose that,
P(Bright)={<b,,0.5,0.6,0.3>,<§0.4,0.7,0.2>,<0.6,0.2,0.3>,<p0.7,0.3,0.2>
,<H0.8,0.2,0.3>}.
P(Cheap)={<h,0.6,0.3,0.5>,<0.7,0.4,0.3>,<h0.8,0.1,0.2>,<h0.7,0.1,0.3>
,<0.8,0.3,0.4}.
P(Costly)={<h,0.7,0.4,0.3>,<)0.6,0.1,0.2>,<)0.7,0.2,0.5>,< h0.5,0.2,0.6 >
,<§0.7,0.3,0.2 >}
P(Colorful)={<b;,0.8,0.1,0.4>,<)0.4,0.2,0.6>,<)0.3,0.6,0.4>,<h0.4,0.8,0.5>
,<90.3,0.5,0.7 >}.

Definition 2.5.3 ([28]).Containment of two intuitionistic neutrosophic soft sets.
For twointuitionistic neutrosophic soft sets ( P, A) and ( Q, B ) dhercommon universe U.
We say that ( P, A) is antuitionistic neutrosophic soft subset of ( Q, B) if and onfly i
()AcB.
(ii) P(e)is an intuitionisticneutrosophic subset of Q(e).
OrTeefX) = Toe(X): lpefX) = loe(X), FrefX) = FoeX), Ve € A, x € U.
We denote this relationship by ( P, £)( Q, B).
(P, A) is said to bentuitionistic neutrosophic soft super set of ( Q, B) if ( Q) B an intuitionistic
neutrosophic soft subset of (P, A). We dendig {tP, A)=2 (Q, B).

Definition 2.5.4 [28] Equality of two intuitionistic neutrosophic soft sés.

Two INSSs ( P, A) and ( Q, B ) over the commonvarde U are said to be intuitionistic
neutrosophic soft equal if ( P, A) is an intuiistic neutrosophic soft subset of ( Q, B ) andBQ,is
an intuitionistic neutrosophic soft subset of @B, which can be denoted by (P, A)=(Q, B).

Definition 2.5.5 [28] Complement of an intuitionistic neutrosophic soft st.

The complement of an intuitionistic neutrosophidt s®t ( P, A ) is denoted by (P;/Aand is
defined by (P,A= (F,JA), where P A — N(U) is a mapping given by
P°(a ) = intutionistic neutrosophic soft complement Wity = Fe, Ip 0 = lrg@nd = T,
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Definition 2.5.6 [28] Union of two intuitionistic neutrosophic soft sets.

Let (P,A) and (Q,B) be two INSSs over the same emig U. Then the
union of (P,A) and (Q,B) is denoted by ‘(PWXR,B)) and is defined
by (P,AM(Q,B)=(K,C), where C=AB and the truth-membership,
indeterminacy-membership and falsity-membershipkfC) are as follows:

TP(e)(m) , ife € A—B
TQ(e)(m) ,ifee B—A

max{Tp(e)imy Tote)m b if € €A NB

Tk(e)(m) =

IP(e)(m) , ifeE A—B
IK(e)(m) = IQ(e)(m) ,ifee B—A
min {Ipe)m) loeyom ), if € €A NB

Fp(e)(m) ,ifee A—B
FQ(e)(m),ifeE B—A

min{Fpe)am), Fo(e)m} if € €A NB

Feyem) =

Definition 2.5.7. Intersection of two intuitionistic neutrosophic soft sets [28].

Let (P,A) and (Q,B) be two INSSs over the same ensie U such that A\ B#0. Then the
intersection of (P,A) and ( Q,B) is denoted by ;APN (Q, B)' and is defined by ( P, AN(Q, B)
= ( K,C),where C =AB and the truth-membership, indeterminacy membprsind falsity-
membership of ( K, C) are related to those of jRAd (Q,B) by:

TP(e)(m) , lfe € A—B
TQ(e)(m) ,ifee B—A

min{Tp(eymy Toeyam ) if € €A NB

Tk(e)m) =

IP(e)(m) , ifeE A—B
IK(e)(m) = IQ(e)(m) ,ifee B—A
min {Ipe)my loteyom ), if € €A NB

FP(e)(m) , ifeE A—-—B
FQ(e)(m),ifeE B—A

max{Fp(e)my, Foeyom ), if € €A NB

Fyeym) =

In this paper we are concerned wittkuitionistic neutrosophic sets whosg,Tla and
values are single points in [0, 1] instead of stdrwals/subsets in [0, 1]

[1I-The Necessity Operation on Intuitionistic Neutrosophic Soft Set

In this section, we shall introduce the necesgugration orintuitionistic neutrosophic soft
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set

Remark 3.1 s,= T +I,+F,, sg =Tg+lz+Fy .if s,= s we put S3,=s;

Definition 3.2. The necessity operation on grtuitionistic neutrosophic soft set ( P, A ) is denoted by
(P, A)and is defined as(P, A) = {<m, Tpe(m), lpe(M), s4 — Tpe(M)> IM€E U and e€A}, where
sa=T+I+F. Here Fe(m) is theneutrosophic membership degree that object m twlgarameter e ,
Ire(m) represent the indeterminacy function and & mapping P : A» N(U), N(U) is the set of a
intuitionistic neutrosophic sets of U.

Example 3.3.Let there are five objects as the universal satre/t = { m, m,, ms, my;, mg } and the
set of parameters as E = { beautiful, moderate , deapmuddycheap, costly } and

Let A = {beautiful, moderate, wooden}. Let the atitiveness of the objects represented by the
intuitionistic neutrosophic soft sets (P, A) is given as

P(beautiful)={ my.s,2,.4y Mey(.7, 3, 2y M5, .4, .4y Mg, .4, 3 Meis, 4, .1}
P(moderate)={n7, 3, 2y Mess, 1, .1) Mer7, 5,2y Marcs, 5,1 Moy, .2, of

and P(wooden) ={ @ s, 5, 1) Myy6, 4,0 Maice, 5,.2) Mus2, 3,.4y Mey(3, .2, .5}

Then thantuitionistic neutrosophic soft sets (P, A) becomes as

P(beautiful) ={ mys.2,6y M7, 3, 5 Meis, 4,8 Mais, .4, .7 Meics, 4, 5}

P(moderate) ={ mk7, 3, .5 Mpys..1, .2) M7, 5,75 Muss, 5,69 Meya, 2,3

And P(wooden) ={ Mg, 5, .6) Mbics, 4,4y Mercs, 5,.7) Mui2, 3,79 Mei(3, 2, .7}

Let (P,A) and (Q,B) be two intuitionistic neutrosophic soft sets over a universe
U and A, B be two sets of parameters. Then we tia/éllowing propositions:

Proposition 3.4

i UP,A)U(Q,B)]=L(P,Al [1(Q,B).

i. CJI(P,A)YN(Q,B)]=L]1(P,A)nLI(G,B).

i. UL (P, A)=L](P,A).

iv. LI[(P, A)'=[L] (P, A)], for any finite positive integer n.
v. LOP,A)U(Q,B)]=[LI(P,A)LI(Q,B).

vii. J[(P,AN(Q,B)]=[LI(P,A)nL](Q,B).

Proof

i. O(P,A)U(Q,B)]
suppose (P,A) U (Q, B) =(H,C) ,where C=A UB and forall e € Cand

Sa =Tp(e)*Ip(e)*Fp(e) and g =Toe)*g(e)*Fo(e)

Tp(e)(m) ,ifee A—B
TQ(e)(m) ,ife € B-A

max{Tp(e)(m),TQ(e)(m)}, if eeANB

Th(e)(m) =

Ip(eymy » if €€ A—B
Th(eyamy = loeym) if €€ B—A
mm{IP(e)(m)'IQ(e)(m)}, if eeANB
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Fpeeymy » if e€ A—B
Fr(eyam = Foe)m) if e€ B—A
mMin{Fpeymy Foeym) ) if € €A NB

Since [1[(P,A)u(Q,B)]=L(H,C) andm € U, by definition 3.2 we Have

TP(e)(m) , lfe € A—B
TQ(e)(m) ,ifee B—A

max{Tp(e)imy Tote)em b if € €A NB

Th(e)im) =

IP(e)(m) , lfe € A—B
IH(e)(m)= IQ(e)(m),ife €E B-A
min{lp(e)amy lo@e)am} if € €A NB
SA - Tp(e)(m) ) lfe € A_ B
Sp — TQ(e)(m) ,ife € B—-A
N max{TP(e)(m), TQ(e)(m)}r if e€ANB

Freym) =

Foralle e C=AUBand m € U. Assume that L] (P,A)={<m, Tp(ey(m) » Ip(e)(m) » Sa~Tp(e)em) > M € U}
and

QA=< M, Toe)imy » Loce)im) » SBTo(e)(m) » M € U} .Suppose that L] (P,A) U [ (Q,B) =(0,C),
where C=AUB,and for alle € Candm € U.

TP(e)(m) , ife € A—B
TO(e)(m) = TQ(e)(m) ,if e€e B—A
max{Tp(e)(m),TQ(e)(m)}, if eeEANB

IP(e)(m) , ifeE A—B
IO(e)(m): IQ(e)(m),ife € B-A
min{lp(e)amy lo@e)m} if € €A NB

SA - Tp(e)(m) ) lfe € A_ B
Sgp — TQ(e)(m) ,ife€e B—A
min{sA = Tp(ey(m) Sa — TQ(e)(m)}, if e€eANB

Fo(eyom) =

Sy — Tp(e)(m) , ifee A—B
= SB_TQ(e)(m),ifeE B_A
S - max{TP(e)(m),TQ(e)(m)}, if e€A NBwithS =s4 =sp

Consequently, [ (H,C) and (O, C) are the same intuitionistic neutrosophic soft sets. Thus, [I( (P,A) U
(Q,B))= L1 (P,A) ULI (Q,B).

Hence the result is proved.
(ii ) and (iii) are proved analogously.
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iii. Let (P, A)={<m,Tpe(m), lpefm), Fpe(m, >| me U and ecA}.
Thenl! (P, A) = {<m, Tpefm) , lpe(M), sq —Tpe(M)>| me U and ecA}.
SolI[1 (P, A) = {<m,Tpe(mM), IpeM), s4- Tre(mM)>lme U and e=A}.
Hence the result follows.
iv. Let theintuitionistic neutrosophic soft set (P, A) = {sMpe(M), lpe(m), Fpe(m)> | me U and ecA}.
Then for any finite positive integer n
(P, AY'={<m, [Tpe(mM)]", [Ipe(m)]", sa-[ 54 —FpefmM)™| me U and ecA}
So,[1 (P, A ={<m, [Tee(M)]", [l rem)]", sa- [Tre(M)]™>| me U and e< A}.
Again, [ (P, AT = {<m, [Tee(m)]", Ipe(M)]", sa- [Tre(m)]" > me U and e A} as
(P, A) ={<m, Tpefm), Ipem), s, — TpemM)> | me U and ecA }.

Hence the result.

v. As(P,AYu(Q,B} =[(P,Au(Q,B)T
CP,AW(Q,B)T=[L[(P,A)U (Q,B)]I, bythe proposition 3.4.iv
=[LI (P, AL (Q,B), biyetproposition  3.4.i

vi.As(P,AJn (Q,B)=[(P,A)n (Q,B)]
So,[1[(P,A)n (Q,B)T=[J[(P,A)n (Q,B)][, by the proposition 3.4.iv
=[LI (P, AL (Q,B)T, et proposition  3.4.ii

The result is proved.

IV-The Possibility Operation on intuitionistisleutrosophicSoft Sets

In this section, we shall define another operatithe possibility operation on intuitionistic
neutrosophisoft sets.

Let U be a universal set. E be a set of parameisisA be a subset of E. Let thuitionistic
neutrosophisoft set

(P, A) = {<m, Toe(m), kefm), Foefm)>| M€ U and e€ A}, where Toem), leefm), Foe{m) be the
membership , indeterminacy and non-membershigifumcrespectively.

Definition 4.1. Let U be the universal set and E be the set of npetexrs. The possibil
ity operation on theintuitionistic neutrosophicsoft set (P,A) is denoted b§ (P,A) and is
defined as

O(P, A) ={<m,s; —Fpe(m), lpeM), Fpe(m)> me U and ec A },wheres,=T++F and 0< s, <3"

Example 4.2.Let there are five objects as the universal setrevble= {m,, m,, ms, My, mg}. Also let
the set of parameters as E = { beautiful, costigap, moderate, wooden, muddy } and A = { costly,
cheap, moderate he cost of the objects represented byittgitionistic neutrosophic soft sets

(P, A) is given as

P(costlyF{ M7, 1, 2y Mpycs, 3,00 Maics, 2,19 Maio, .4, 0) Mess, 2, 2}

P(cheap)={ mys, 3, 2Ma(7, 5, .1) Meya, 3,.2) Muys, 5,19 Mey4, .4, 2}and

P(moderate) ={ Mys, 4, 2y Moscs, .1, .3 Meis, 5,.1) Musco, .4, 00Ms/(7, 3,1}

Then the neutrosophic soft set( P, A) is as

P(costly) ={mus, .1, 2y Mba1, .3, 09 Meia, 2,1 Muas, 4, 09 Meis, 2, .2

P(cheap) ={my s, 3, M2, 5, .1 Mei7, .3,.2) Muyws, 5,1 Meis, 4, .3

and P(moderate) =fNy1.2, 4, .25 M7, 1, .3) Mey, 5,.1) Mayr3, .4, Mera, 3,1}

Let (P, A) and ( Q, B ) be twiatuitionistic neutrosophic soft sets over the same universedlAaB
be two sets of parameters. Then we have the ptmpssi
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Proposition 4.3

. 0 [(P,A)U (Q,B)]=0(P,A)U 0(Q,B).
i, 0 [(P,AYN(Q,B)]=0(P,A)N0(Q,B).

i. 00 (P,A)=0(P,A).

iv. O [(P,A)'=[0 (P, A)I, for any finite positive integer n.
V. O [(P,A)U(Q,B)]=[0(P,A)u0(Q,B)I.

vi. O [(P,AN (QB)T=[0(P,A)NO(Q,B)

Proof

LO[(P,A)u(Q,B)]
suppose (P,A)U (Q, B) =(H,C) ,where C=AUB and forall e € Cand

Sa =Tp(e)*p(e)*Fp(e) and 55 =To(e)* o(e)*Fo(e)

Treyam) » if €€ A—B
TH(e)(m) = Toceyimy if € € B—A
max{TP(e)(m)'TQ(e)(m)}, if eeANB

Ip(e)(m) ,ifee A—B

Th(eyamy = loeym) if €€ B—A
min {IP(e)(m)'IQ(e)(m)}, if eeANB

Fp(e)(m) ,ifee A—B
FQ(e)(m),ifeE B—A

mm{Fp(e)(m),FQ(e)(m)}, lf eeANB

Freym) =

Since O[(P,A)u(Q,B)]=¢(H,C) and m € U, by definition 4.1 we Have

Sy _FP(e)(m) , ife € A—B
TH(e)(m) = SB - FQ(e)(m) ,lf e E B _A
S — min{Fp(e)(m),FQ(e)(m)}, if e€eANB, withS =54 =55

IP(e)(m) , ife € A—B
IH(e)(m): IQ(e)(m),ife € B-A
min{lp(e)amy lo@e)am} if € €A NB
FP(e)(m) ,ifee A—B
FQ(e)(m) ,ifee B—A
min {Fp(e)am) Foteyom ), if € €A NB

Freym) =

Foralle € C=AUBand m € U. Assume that O (P,A)={<m, $4-F p(e)(m) » Ip(e)(m) » Fp(e)(m) > M € U}

and




O (QA)=H{< M, sg-F(e)im) + loe)im) » Fo(e)amy > » m € U} .Suppose that O (P,A) U © (Q,B) =(0,C),
where C=AUB,and for alle€ Candm € U.

SA_FP(e)(m) , ifee A—B
SB_FQ(e)(m),ifeE B_A

To(e)(m) ={
max{sA — Fp(e)(m),sA — FQ(e)(m)}, if e€eANB

= sB—FQ(e)(m),ifee B—A

{ SA_Fp(e)(m),ifee A_B

S — min{Fp(e)(m),FQ(e)(m)}, if e€eA NB,withS =54 =55

IP(e)(m) , ifeE A—B
IO(e)(m) = IQ(e)(m) ,ifee B—A

min {Ip(eymy loeyamy ) if € €A NB

Fpeeyamy » if e€ A—B
Foe)imy = Foe)ym) if €€ B—A
min{FP(e)(m)'FQ(e)(m)}, if eeANB

Consequently® (H,C) and (O, C) are the same intuitionistic nestiphic soft sets. Thu®,( (P,A)U
(Q,B))= ¢ (P,A) UO (Q,B).

Hence the result is proved.
(i) and (i) are proved analogously.

iii. O(P, A) ={<m,s,- Fee(M), lpefM), Frefm)>| me U and ec A}.
SOOO( P, A) = {<mvSA - FP(efm)- IP(eﬂm)v FP(e{m) >| me U and ec A}-
Hence the result.

iv. For any positive finite integer n, (P,"&{<m, [Tpe(m)]", [Ipe(m)]", sa-[ s
Fee(M)]™MmEU} V e €A,

So, O(P, AY ={<m, s, s~ s~ Feefm).]'], [lpem)]", sa-[ sa- Frefm)]™ | mEU }
={<m, [s,- FF’(exm)]]n, [lP(eXm)]n v Sa~[ sa- FP(e{m)]n>|m €U} VeEA

Again (P, A= {<m, [ss- Fre(m)I", oM, sa-[ 5:- Frem)I"™> [ M€ U} Ve €A,
Hence the result follows

V.As[(P,A)u (Q,B)T=(P,AJu(Q,BY,
O[(P,A)U(Q,B)T=0(P,AYU 0(Q,BY.

the result is proved
vi.As [(P,A)n(Q,B)'=(P,A}n(Q,BY,
O(P,A)N(Q,B)'=0(P,ATN0(Q,BY.

Hence the result follows

For anyintuitionistic neutrosophic soft set ( P, A) we have the foltayywropositions.
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Proposition 4.4
Lo (P, A) =1 (P, A
i. [10(P,A) =0(P,A)

Proof
i. Let(P,A) be intuitionistic neutrosophic soft set over the universe U.
Then (P, A) ={<m, (M), le(Mm), Fpe(m)> me U} where ec A.
SO! 0 ( P! A) = { <m, -II-:’(E{m)l IF’(E{m)l Sa~ TP(eXm)>| me U}! and
0 (P, A)={<ms,- Feeem), lpe(m), Fpefm)>| meU}.

So 00 (P,A) ={<ms; (55 Toem), befm), s4- To (M) > me U},
={<mpd{m), kM), s4- Teefm) >| me U}
= (P,A).
ii. The proof is similar to the proof of the propisn 3.4.i.

Let (P, A)and ( Q, B) be two intuitionistic rieasophic soft sets over the common universe
U, then we have the following propositions:

Proposition 3.5

i. [J[(P,A)A(Q,B)]=1(P,A) AL](Q,B).
i. 1[(P,A)V(Q,B)] =I(P,A)V [](Q,B).
iii.0 [ (P, A)A(Q,B)] ®(P,A) A0(Q,B).
v.O[(P,A)V(Q,B)]=(P,A) v (Q,B).

Proof
i.Let(H,AxB)= (P,A)A(Q,B).

Hence, (H, AX B ) ={<m, Ty g)(m), Iz (M), Fyq p(m) (M)> |meU },

WhereTH(a_B) (m)= min { TP(a) (m), TQ(,B) (m)} s FH(‘LB) (m) = max {FP(a) (m), FQ(B) (m) } and IH(a,B) (m) = max
{Ip@y(m), Igp(m) } .

So,lJ (H, AX B) ={<m, Ty(ep(m), ly@pm), S-Tyegpm)>|mEU} (a, B)EAXB

={<m, min (Tpo) (M), Tozy(m) ), Max {p() (M), lgpy(M)) , S - Min Tp(y)(m), Togy(m)) > | ME U }

{<m, min (Tp(g)(m), Ty(py(m)), Max () (M), o) (M)) ,Max (S Tpy)(m), S-Tyy(m))>|me U}
{<m, Tp(ey(m), Ip(gy (M), S-Tp(gy(m) > [me U} AND {<m, Ty(5)(m), Igepy(m), S-Ty(z)(m)>| meU}

== (P,AA" (Q,B).

Hence the result is proved

i. Let(LLAXB)= (P,AW(Q,B).
Hence ,(L, AX B ) ={<m, Ty () (M), I (¢,p)(m), F (g 5)(m)>ImeU },

WhereTL(a‘ﬁ) (m) = max {Tp(a)(m), TQ([;) (m) } , IL(a,B) (m) =min {IP(OL) (m), IQ(B) (m) } and FL(O(,B) (m) = mln{
Fp(gy(m), Fo(g)(m)}-

So0,* (LLAXB)={<m,Tyqgp(m), I pm) ,S-Tygp(m)> mEU} for(a, B)EAXB

={<m, max {pq)(m), Toz)(m)), Min (p(gy(m), Iggy(m)), S-maxTp(y)(m), Tyg)(m) ) >[me U}
={<m, max [p(g (m), TQ(ﬁ)(m) ), min (p(e (m), IQ(ﬁ)(m))ﬁ min (S -Tp(g) (m), S'TQ([)’)(m)) >|meu}
={<m, Tp(y(m), Ipiey(m), S-Tp(ey(m) >| MEU} OR {<m, Ty(gy(m), Ig(py(m), S-Ty(g)(m)>| me U}
== (P,A)v" (Q,B).

Hence the result is proved
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iii. Let(H,AxB)=  (P,A(Q, B).

Hence, (H, AX B ) ={<m, Ty 5 (M), lyqp (M), Fyp(m)> meU}

whereTy q,g)(m)= min {Tp ) (m), To(g) (M)}, Ly (g, (M)= Max {Ip(q) (M), lg(5) (M)}

andFy(q,)(m)= max {Fp(q)(m) Fo(g) (m)}.

S0,0 (H,AX B)={<m, S -Fy(gp(m), lyepm), Fyepm)>meU} for(a, f)EAXB

={<m, S-max¥p(m), Focs (m)), max {pe)(m), o) (m)), max €pq)(m), Focs(m))>|meU}
{< M, min (S-Fp(g)(m), S-Fo(g(m)), Max {p(e (), lg(p) (m), Max Ep(e(m), Foqp(m) > | me U}

= {< m, S-Fp(a)(m), Ip(a)(m), FP(a)(m)> Im € U} AND {<m, S- FQ(E)(m), IQ(E)(ITI), FQ(E)(ITI)> | me U}
=0 (P,A)A0(Q, B).

Hence the result is proved

iv. The proof is similar to the proof of the pogtion 3.5.iii.

Conclusion

In the present work ,We have continued to studypttoperties ofntuitionistic neutrosophic
soft set. New operations such as necessity andbitgson the intuitionistic neutrosophic
soft set are introduced. Some prd@s of these operations and their interconnection
between each other are also presented and discuBsedchew operations can be applied
also on neutrosophic soft set [27] and generalimgrosophic soft set [29] . We hope that
the findings, in this paper will help research@h@&nce the study on the intuitionistic
neutrosophic soft set theory.
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