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ABSTRACT

In this paper we study the notions of (&,f,7)-cut and (e,f,7) — strong cut of an Fuzzy Neutrosophic soft set. Some
related properties have been established with counter examples. Also we have defined disjunctive sum and difference of
two fuzzy neutrosophic soft sets and their characterizations are discussed.

Keywords: Fuzzy Neutrosophic set, Fuzzy Neutrosophic soft set Disjunctive sum and difference, (a,5,7)-cut and (a,5,7)
—strong cut of an Fuzzy Neutrosophic soft set.

MSC 2000: 03B99, 03E99.

1. INTRODUCTION

Many theories have been developed for uncertainties, including the theory of probability, theory of fuzzy sets, theory of
intuitionistic fuzzy sets and theory of rough sets and so on. Although many new techniques have been developed as a
result of these theories, yet difficulties are still there. The major difficulties arise due to inadequacy of parameters.

The novel notion of soft set was initiated by Molodtsov[6] in 1999. This class of sets is a completely new method for
modeling uncertainty and had a rich potential for application in several directions. This so- called soft set theory is free
from the difficulties affecting existing methods. The fuzzy set was introduced by Zadeh [13] in 1965 where each
element had a degree of membership. The intuitionistic fuzzy set (IFS for short) on a universe X was introduced by
K.Atanaasov[2] in 1983 as a generalization of fuzzy set, where besides the degree of membership and the degree of non
— membership of each element. The concept of Neutrosophic set which is a mathematical tool for handling problems
involving imprecise, indeterminacy and inconsistent data was introduced by F. Smarandache [11]. Pabitra Kumar Maji
[10] had combined the Neutrosophic set with soft sets and introduced a new mathematical model ‘Neutrosophic soft
set’. In [9] Neog and Sut have defined disjunctive sum and difference of two fuzzy soft sets. The notions of a- cut soft
set and a - cut strong soft set of a fuzzy soft set have been put forward in their work. In [5] Manoj Bora et al. have
defined disjunctive sum and difference, (a.,p)-cut soft set and (o, 3) — cut strong soft set of an Intuitionistic Fuzzy soft
sets.

In the present study, we have defined disjunctive sum and difference, (a.,B,y)-cut and (o,,y) — strong cut of an Fuzzy
Neutrosophic soft set.

2. PRELIMINARIES

Definition: 2.1[11] A Neutrosophic set A on the universe of discourse X is defined as
A=, Ty (), L, (), By () hx € X where T, I,F:X — 10,1 [and ~O<T,(X) +1,(X) + F,(x)<3".

Definition: 2.2 [10] Let U be the initial universe set and E be a set of parameters. Let P(U) denotes the power set of U.
Consider a non-empty set A, A < E .A pair ( F,A) is called a soft set over U, where F is a mapping given by
F:A— P)

Definition: 2.3[10]Let U be the initial universe set and E be a set of parameters . Consider a non-empty set A, A c E.
Let P(U) denotes the set of all neutrosophic sets of U. The collection (F, A) is termed to be the soft neutrosophic set
over U, where F is a mapping given by F: A — P(U).
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Definition: 2.4 [10] Union of two Neutrosophic soft sets (F, A) and (G, B) over (U, E) is Neutrosophic soft set where
C=AuBVeeC.

F(e) ;ifee A-B
H(e)=1G(e) cifeeB-A  and is written as (F,A) U (G ,B) = (H,C).
F(e)uG(e);, ifeecAnB
Definition: 2.5 [10] Intersection of two Neutrosophic soft sets (F, A) and (G,B) over (U, E) is Neutrosophic soft set
where C = AnB V ee C. H(e) = F(e) n G(e) and is written as (F,A) A (G,B)=(H, C).
Definition: 2.6 [1] A Fuzzy Neutrosophic set A on the universe of discourse X is defined as

A= (x, Ty (x), I, (x),Fy (x))x €X where T, I,F:X — [0,1] and O<T,(X)+ 1 ,(X)+ F,(X)<3.

Definition: 2.7 [1] Let U be the initial universe set and E be a set of parameters. Consider a non-empty set A, A c E.
Let P (U) denotes the set of all fuzzy neutrosophic sets of U. The collection (F, A) is termed to be the fuzzy

neutrosophic soft set over U, where F is a mapping given by F: A — P(U).
Throughout this paper Fuzzy Neutrosophic soft set is denoted by FNS set / FNSS.

Definition: 2.8 [1] A fuzzy neutrosophic soft set A is contained in another neutrosophic set B. (i.e.,) A < B if
VxeX, To(X) ST (X), 1,(X) <15(x),Fu(x) > Fz(x).

Definition: 2.9 [1] The complement of a fuzzy neutrosophic soft set (F, A) denoted by (F, A)° and is defined as
(F, A) €= (F%, |A) where F®: ]A — P(U) is a mapping given by

F) = Toe (0= Fe), e ()= 1-1.(0), F.o ()= To(x)>

Definition: 2.10 [1]Let X be a non empty set, and A = <X,TA (x), 1 ,(x), FA(X)>, B :<X,TB (x), 15 (x), Fg (X)>
are fuzzy neutrosophic soft sets. Then

A B =(x,max (T, (x), T (x)), max(l , (x), I (X)), min(F, (x), Fy (x)))
AR B=(x,min (T, (x),Tg (X)), min(l , (x), I 5 (x)), max(F, (x), F5 (X))

Definition: 2.11A fuzzy neutrosophic soft set (F,A) over the universe U is said to be empty fuzzy neutrosophic soft set
with respect to the parameter A if Tp ., =0,1;,, =0,F;, =1,VXxeU,Vee A .Itisdenoted by Oy.

Definition: 2.12A FNS set (F, A), over the universe U is said to be universe FNS set with respect to the parameter A if
Tee =L 1ee =1,F, =0,VxeU,Ve e A.ltis denoted by 1 .

Note: 6& = IN and (TN )C =0,

Definition: 2.13[1]
(i) Feis called absolute Fuzzy Neutrosophic soft set over U if F(e) = 1 for any e e E. We denote it by Ue

(ii) Fgis called relative null Fuzzy Neutrosophic soft set over U if F(e) = 6N for and e € E. We denote it by ¢g.

Note: We denote ¢ by ¢ and Ug by U
3. NEW OPERATIONS OF FUZZY NEUTROSOPHIC SOFT SETS

Definition 3.1: (Disjunctive sum of Fuzzy Neutrosophic soft sets) Let (F, A) and (G, B) be two fuzzy neutrosophic
soft sets over (U, E). We define the disjunctive sum of (F,A) and (G,B) as the fuzzy neutrosophic soft set (H, C) over

U E)Writtenas(F,A)(:B(G,B)z(H,C) where C=ANnB=gpandVeeC,xeU.

The(X) = max(min(Tee(X), Foe(X)), min (Tee/(X), Fre(X)))
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Iy (X) = max(min(lge(X), 1 = loe)(X)), min (Ise)(X), 1 = lrE(X)))
Fre(X) = min(max(Fre)(X), Toe(X)), max (Fee(X), Tre(X)))-

Example: 3.2 LetU=(a, b, c}; E={es, e, €3 e}, A={ey, e e} E; B={ey e es}cE.
(F, A) = {F(e) ={(a, 0.5, 0.6, 0.1), (b, 0.1, 0.4, 0.8), (c, 0.2, 0.5, 0.5)}

F(e;) ={(a, 0.7, 0.6, 0.1), (b, 0.0, 0.2, 0.8), (c, 0.3, 0.4, 0.5)}

F(es) = {(a, 0.6, 0.7, 0.3), (b, 0.1, 0.4, 0.7), (c, 0.9, 0.4, 0.1)}}

(G, B) ={G(e1) = {(a, 0.2, 0.4, 0.6), (b, 0.7, 0.6, 0.1), (c, 0.8, 0.7, 0.1)}
G(ey) = {(a, 0.4, 0.5,0.1), (b, 0.5, 0.6, 0.3), (c, 0.4, 0.5, 0.5)}
G(es) = {(a, 0.1, 0.4, 0.6), (b, 0.4, 0.8, 0.1), (c, 0.1, 0.5, 0.8)}}

Then (F, A) &) (G,B)=(H,C) where C=AnB={ey,e,}and

(H, C) = {H(ey) = {(a, max(min(0.5, 0.6), min(0.2, 0.1)), max(min(0.6, 0.6), min( 0.4, 0.4)),
min(max(0.1, 0.2), max(0.6,0.5)))}
(b, max(min(0.1, 0.1), min(0.7, 0.8)), max(min(0.4, 0.4), min( 0.6, 0.6))
min(max(0.8, 0.7), max(0.1,0.1)))}
(c, max(min(0.2, 0.1), min(0.8, 0.5)), max(min(0.5, 0.3), min( 0.7, 0.5))
min(max(0.5, 0.8), max(0.1,0.2)))}}

{H(e,) = {(a, max(min(0.7, 0.1), min(0.4, 0.1)), max(min(0.6, 0.5), min( 0.5, 0.4)), min(max(0.1, 0.4), max(0.1,0.7)))}
(b, max(min(0.0, 0.3), min(0.5, 0.8)), max(min(0.2, 0.4), min( 0.6, 0.8)), min(max(0.8, 0.5), max(0.3,0.0)))}
(¢, max(min(0.3, 0.5), min(0.4, 0.5)), max(min(0.4, 0.5), min( 0.5, 0.4)), min(max(0.5, 0.4), max(0.5,0.3)))}}

{H(e,) = {(a, max(0.5, 0.1), max(0.6, 0.4), min (0.2,0.5)), (b, max(0.1, 0.7), max(0.4, 0.6), min (0.8,0.1))
(c, min(0.1, 0.5), min(0.3, 0.5), min (0.8,0.2))}

{H(e,) = {(a, max(0.1, 0.1), max(0.5, 0.4), min (0.4,0.7)), (b, max(0.0, 0.5), max(0.2, 0.6), min (0.8,0.3))
(c, min(0.3, 0.4), min(0.4, 0.5), min (0.4,0.3))}

H(ew) = {(a, 0.5, 0.6, 0.2), (b, 0.7, 0.6, 0.1), (c, 0.5, 0.5, 0.2)}
H(e,) = {(a, 0.1, 0.5, 0.4), (b, 0.5, 0.6, 0.3), (¢, 0.4, 0.5, 0.3)}

Proposition: 3.3 Let (F, A) and (G, B) be two FNSS over (U, E). Then the following results hold.

i) (F,A)®(G,B)=(G,B)® (F,A)

i) (F,A)&((G,B)& (H,C))=((F,A) & (G,B))& (H,C)

Proof:

(1) (F, A) ={(X Tee(X), lre)(X), Fre(X)),VXeU , V eeA}

(G, B) ={(X, Te@)(X). loe)(X), Foe(X)),vXeU , V eeB}

Let (F, A)é (G,B)=(H,C) whereC=AnB=opandVee C, xe U.
Tt e (X) = max(min(Te ) (X), Fg ) (X)), min(Tg ) (X), Fe ) (X))
o (00 = MaX(MIN(l ) (9.1 L OO Minle (=T ()
Fii e (X) = min(max(Fe ) (X), Tg ) (X)), max(Fg ) (X), Te ) (X))

Let (G, B)ET-)(F,A)z(K, D) whereD=AnB=g¢andVee D, Vxe U.
Ty (¢ (X) = max(min(Tg , (X), Fe ) (X)), min(Te ) (X), Fg ) (X))
L) (X) = max(min(lg ) (X), 1= I (X)), min(le ) (X), 1= I5 (X)) @
Fi e (X) = min(max(Fg ) (X), Te ) (X)), max(Fe. ) (%), T ) (X))
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From (1) and (2) it follows that (H, C) = (K, D)
Therefore (F, A) @ (G, B) = (G, B) @ (F, A)

Proof of (ii) can be done in a similar way.

Proposition:~3.4
M (F.A)®(p.A)=(F. A)
(i) (F,A)®U,A)=(F,A°

Proof:
(i) (F, A) ={(X Tee(X), lee(X), Fre(X)),VxeU , V ecA}
(@, A) ={(x,0,0,1),vxeU, VecA}

Let (F,A) &) (@, A) =(H, A) where V ec A, ¥xe U. we have

The(X) = max (Min(Tee)(X), Foe(X)), min (Tye)(X), Fee(X)))
= max (min (Tge)(x), 1), min (0, Fre)(X)))
= max (Tee)(X), 0) = Tre)(X)

Ie)(X) = max (Min(lge)(X), 1 = lye)(X)), Min (lye)(X), 1 = Ire)(X)))
=max (Min (lre)(x), 1), min (0, 1 - I¢e)(x)))

=max (lre)(x), 0) = lre(X)

Fre)(X) = min(max(Fre)/(X), Toe)(X)), Max (Fye)(X), Tre)(X)))
= min (max (Fro(x), 0), max (L, Tr(o())
=min (max (Fre)(X), 1)) = Fre)(X)

Therefore (H, A) = {(X, Tee(X), lre(X), Fre (X)), VxeU , ¥V eeA}= (F, A)
It follows that (F, A) @ (0, A)=(F,A)

(i) (F, A) ={(X Tre(X), lre(X), Fre)(X),vXeU, V eeA}
(U, A) = {(x, 1,1,0).¥xeU , V ecA}

Let (F,A) &) (¢, A)=(H, A) where V ec A, ¥xe U. We have

The(X) = max(min(Tee)(X), Fue)(X)), min (Tye)(X), Fre(X)))
= max(min(Tee(X), 0), min (1, Fee(X)))
= maX(O:FF(e)(X)) = FF(e)(X)

Ihe)(X) = max(min(lge)(X), 1 = lye)(X)), min (Iye)(X), 1 = lrE(X)))
= max (Min(lge(X), 0), min (1, 1 - lge)(X)))
= max (01 1- IF(e)(X)) =1- IF(e)(X)

Fhe(X) = min(max(Fge)(X), Tue)(X)), max (Fye)(X), Tre(X)))
=min (max (Fee)(X), 1), max (0, Tee(X)))
=min (max (1, Tre)(X))) = Tre(X)

Therefore (H, A) = {(X, Fre)(X), 1 = Ige)(X), Tre)(X)),VxeU , V eeA}= (F, A)°
It follows that (F, A) @ (U,A) =(F,A°

Definition: 3.5 (Difference of Fuzzy Neutrosophic soft sets) Let (F,A) and (G,B) be two fuzzy neutrosophic soft sets
over (U, E). We define the difference of (F,A) and (G,B) as the fuzzy neutrosophic soft set (H, C) over (U, E) written

as(F,A)@(G, B)=(H,C) whereC=AnB=gandVeecC,xeU.
The)(X) = Min(Tee(X), Foe)(X))

lne)(X) = Min(le(X), 1 = loe)(X))

Fhe)(X) =max(Fee)(X), Tee)(X))
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Example: 3.6 Using the values of example 3.2 we calculate the difference values and we obtain the result (H, C) as
H(e;) ={(a, 0.5, 0.6, 0.2), (b, 0.1, 0.4, 0.8), (c, 0.1, 0.3, 0.8)}

H(e,) ={(a, 0.1, 0.5, 0.4), (b, 0.0, 0.2, 0.8), (c, 0.3, 0.4, 0.5)}

Proposition: 3.7

() (F1 A)@((D, A) = (F’ A)

(i) (F,A)BOU,A)=(p,A)

Proof:
(i) Let (F,A) &) (@, A)=(H, A) where V ec A, ¥xe U. we have

The)(X) = min (Tre)(X), Foe(X))
=min (TF(e)(X)v 1) = TF(e)(X)

() = min (Iee(X), 1 = loe (X))
=min (lre(X), 1) = lre(X)

Fre)(X) = max (Fre)(X), Toe(X))
= max (Fee)(X), 0) = Fee)(X)

Therefore (H, A) = {(X, Tre(X), lre(X), Fre (X)), VxeU , ¥V eeA}= (F, A)

It follows that (F, A) ) (p,A)=(F,A)

(i) Let (F,A)(:)(U,A)=(H,A) where V ee A, Vxe U we have

The(X) = Min(Tee(X), Fue(X)
=min(Tge(x),0) =0

Ihe)(X) = Min(lge(X), 1= lye(X)
= min(l,:(e)(x), 0) =0

Fri)(X) = max(Fee)(X), Tue)(X))
= maX (Fp(e)(X), 1) =1

Therefore (H, A) = {(x, 0, 0, 1),vxeU, V ecA}= (¢, A).
It follows that (F, A)® (U, A) = (@, A)

4. (a,B,y)-CUT FUZZY NEUTROSOPHIC SOFT SETS

Definition: 4.1 [(a,B,y)-cut of an Fuzzy Neutrosophic soft set]
Let (F,A) be an FNSS over (U, E). We define the (a.,,y) — cut of FNSS (F,A) denoted by
(F,A)(wp.y as the soft set (F(,.p.,) ,A) wWhere V ecA

Fapn(@) = {XTre)(X) 2 o, lre)(X) 2 B, Fre)(X) <7 XxeU, o, B,y €[0,1], a + B +y <3}

Example: 4.2 LetU=(a, b, c}; E={ey, e, €3, €4}, A={ e, €3 e} E.

Let us consider an FNSS (F,A) as

(F, A) = {F(e;) ={(a, 0.3,0.5,0.2), (b, 0.1, 0.4, 0.8), (c, 0.4, 0.7, 0.5)}
F(es) ={(a, 0.7, 0.5,0.2), (b, 0.4, 0.5, 0.3), (¢, 0.5, 0.7, 0.1)}
F(eq) ={(a, 0.6, 0.5,0.2), (b, 0.3, 0.4, 0.5), (c, 0.3,0.7, 0.6)}}

Leta=0.3;3=04,y=05;a,p,y <[0,1],Then
(F, A)©3,04,05 = (F3 04,05, A)
={(F3,04,05(€2) ={a.c}, (Fos 04, 05(e3)={a, b, c}, (Fos 04,05(€s)={a, b}}

Definition: 4.3 [(a,B,y)-strong cut of an Fuzzy Neutrosophic soft set]
Let (F,A) be an FNSS over (U, E). We define the (a,3,y) — cut strong soft set of FNSS (F,A) denoted by (F,A)qp.)+ 8S
the soft set (F(,.p.)+ ,A) Where V ecA

F(%B’Y)"‘(e) = {X:TF(e)(X) >, ||:(e)(X) > B, FF(e)(X) < Y i Xe U, o, B, Y 6[0,1], o+ B + Y < 3}
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Example: 4.4 LetU=(a, b, c}; E={ey, e, €3, €4}, A={ e, €3, €.} E.Consider an FNSS (F,A) as
(F, A) = {F(e;) = (a, 0.3,0.5,0.2), (b, 0.1, 0.4, 0.8), (c, 0.4, 0.7, 0.5)}

F(es) ={(a, 0.7, 0.5, 0.2), (b, 0.4, 0.5, 0.3), (c, 0.5, 0.7, 0.1)}

F(es) ={(a, 0.6, 0.5, 0.2), (b, 0.3, 0.4, 0.5), (¢, 0.3, 0.7, 0.6)}}

Letw=0.3;p=0.4,7=05;0a, B, v €[0,1], Then

(F, A)(o.a, 0.4,0.5)+ — (F(o.a, 0.4, 0.5)+s A)
= {(F3,04,05+(2) ={} (Fo3s 04 05+(3)={a b, c}, (F3s 04 05+(€s)={a}}

Proposition: 4.5 Let (F, A) and (G, B) be two FNSS over (U, E). Then the following results hold for all o, B, v €[0,1].

() (FA) < (GB)= (FA) sy S (CB)apy + (FA s+ < (CB)wpy+
(i) (F AV (G,B))( . = (F,A)( U (G,B)

oB,y) (ouBy)
and ((F,A) U (G,B))( = (F,A)( v (G,B)(

o)+ o.fy)+ o,By)+

(i) (F.A) N (G,B))( = (F,A)( A (G,B)(

{aBy)
A (G,B)
+ (

.y

= (F,A)(

a.By)

and ((F,A) N (G,B))(

B+ B.y) o)+

Proof:
(i) Let(F,A)c(G,B).ThenAcBandVecA, xeU;

TF(e)(X) < TG(e)(X)a IF(e)(X) < IG(e)(X)a FF(e)(X) 2 FG(e)(X)
Let us assume that there are oy, Bo, Yo € [0, 1] such that
(F’ A)(aoﬁoym) ¢(G’ B)(ao,ﬁowo)
Now (F’ A) (@0.60.70) ~ (F(aovﬂo,m) ! A) = {(F(ao,ﬁoyyo) (e)’ ee A)

Then there exist X, € (F,, 4,.,0)(€), Xo €U such that
Xo & (G(ag.s0.10) (€), fOr atleastone e € A.

ie., Tre)(Xo) = o, lge)(Xo) = B, Fre)(Xo) <y and
ToE(Xo) < a, lge(Xo) < B, Fee)(X) > v
This is a contradiction, since V ecA, xeU we have
Tre)(X) < Tee)(X), ke (X) < loe(X), Fre)(X) 2 Foe)(X)
Thus forall o, B, y €[0,1] and V e€A, (F,A) ) < (G.B)(w.py)
The reverse inclusion is not valid which is clear from the following example.
Example: 46 LetU=(a, b,c};E={e, e, ¢e3 e}, A={e, e;}c E;B={ey e, e} E.

(F, A) = {F(e;) = {(a, 0.1, 0.4, 0.8), (b, 0.2, 0.6, 0.7), (c, 0.4, 0.6, 0.5)}
F(e,) = {(a, 0.6, 0.5, 0.4), (b, 0.1, 0.5, 0.6), (c, 0.5, 0.5, 0.3)}

(G, B) = {G(e,) = {(a, 0.6, 0.4, 0.3), (b, 0.7, 0.5, 0.1), (c, 0.8, 0.5, 0.2)}
G(e) = {(a, 0.3,0.4, 0.5), (b, 0.1, 0.6, 0.7), (c, 0.4, 0.4, 0.4)}
G(es) = {(a, 0.0, 0.5, 0.4), (b, 0.2, 0.4, 0.7), (c, 0.6, 0.4, 0.2)}}

Here (F, A)3,0.4,0.6) = (F(03,04,06) A)
={(F(03,04,06)(€1) = {c}, (Fo:3 04 0.6)(€2)={a,c}}

G, B)(o.a, 0.4,0.6) = (G(o.s, 0.4, 0.6)s B)

={(G03,04,06)(€1) = {a, b, c}, (Go3,04,0.6(€2)={a,C}, (G(o:3 0.4, 06)(€2)={C}}
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Itis clear that (F,A)wpy) = (G.B)@sy)
But (F,A) « (G,B) as

T, (@)=06, Ig,(@)=05 Fg,,(@)=04

Toey (@) =03, g, (@) =04, Fgy, (a)=05

Thus Te(,) (@) > Tgey) (@), Trey) () > 1,y (8)) Freey) (@) < Fgey) (2)
Similarly Te ) (€) > Tgey) (€): ey (€) > Iy (€), Fee,) (€) < Fopey ()

(i) Let (F, A) U (G, B) =(H, C). ThenC = AUB V ec C.
F(e) ; ifeeA-B
H(e)=1G(e) ; ifeeB-A
Fe)uG(e) ; ifeeAnB

TF(E) () ifeeA-B
Ty (%) =1 T (X) - ifeeB-A
max(Te © (X)’Te(e) (x)) ; ifeeAnB

Ir (%) . ifee A-B
IH(e)(x) = IG(e) (X) . ifeeB-A

maX(IF(e)(X)! IG(e)(X)) ; ifeeAnB

FF(e) (X) . ifeeA-B
Fre) (X) =1 Fg (X) ifeeB-A

min(Fe, (X), Fg (X)) ; ifeeAnB

Now ((F.A) (G 'B))(a,ﬁ,y) - (H,C)(am = (a,B,Y)’C) where C =AU B Ve €C.

xixeU, T (X)) 2a, lpg(X) 2 B, Fe,,(X) <y} ifecA-B

XixeU,Too (X)) 2a, lge(X) 2 B, Fg, (X) <y} ifeeB-A

{x:xeU, max(Te ) (X), Tg ey (X)) 2 a0, max(l ¢ ) (X), 15y (X) 2 B,
min(Fe ) (X), Fo (X) <7} ifeeAnB

Hpn (€)=

Letxe H, ;,(€) forsomeee C. Then

TF(e)(X)Za!IF(e)(X)Zﬂx FF(e)(X)S}/ IfEEA—B
TG(e) (X) 2 a, IG(e) (X) 2 ﬁa FG(e) (X) < ]/ |f ee B — A

Max (T e (X), Togey (X)) = o, Max(l ¢ g (X), Loy (X) = B,
min(FF(e) (X)! FG(e) (X) < ]/ |f ee A M B

© 2014, IIMA. All Rights Reserved

269



I. Arockiarani* & I. R. Sumathi*/ On (¢, f3,)-Cut Fuzzy Neutrosophic Soft Sets / IIMA- 5(1), Jan.-2014.

TF(e)(X) 2a, g (x) = B, Feo (x)<y ifeeA-B
Tee(X)2aorTg,, (X)2a, g, (X)=gor g, (x) 28,
I:F(e) (X) SJ/OV FG(e) (X) Sﬂ/ ifeeAnB

Fopn(X) ifeeA-B
=>xe G, ,,(X) ifeeB-A
F(a,ﬂ,y) (X) UG(aﬁ'}/) (X) if eecANB

= xeF, ., (X QG(M” (x)

Thus (H,C) . € (FyA) sy D(G,B) gy v M

Converse part:

(F.A) e 9G.B) (s, =(Frp,y A O(G, 4,y B)=(K,C)whereC=AUBand VeeC

F(a,ﬁ,y) (e) c ifee A-B
K(e) =G, 4, (€) . ifeeB-A
Fup)©UG, () ifecAnB

Let x € K(e) for some e € C then

TF(e)(X)Za!IF(e)(X)Zﬂi FF(e)(X)S}/ |fe€A—B
TG(e) (X)Za’ IG(e) (X)Zﬁ, FG(E) (X)SJ/ |f EEB—A
Tee X) >« or Te (e X)=a,l F o) (x)>por I (xX)>p,

{xixeU,Ten(X)Zza, gy (X) 2B, Fey(X) <y} ifeecA-B

xixeU,Tgo(X) 2 a, lge (X) 2 B, Fg(X) <y} ifeeB-A

{x:xeU, max(Te ) (X), Tg e (X)) = o, max(l g ) (X), Ig ey (X) = B,
min(Feq, (X), Fe, (X) <7} ifeeAnB

=>xeH,; , (e)

ThusKe)c H, 4.,(€) VeeC.

A p U (GB)apy € (HiC)py 7 e @
From (1) & (2) (F.A) V (G.B))wpn = (FA) wpn Y (CB)wpy -

The proof of second result is similar.

(iii) Let (F,A) N (G ,B)=(H,C).. ThenC=AUB V ec C.
Thg(X) = min(Tee)(X), Toe(X)
Ihe)(X) = Min(lee(X), loe(X))
Fhe)(X) = max(Fre)(X), Fee(X))
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Now ((F,A) M (G ,B))wpy = (H, C)apy = (HapyC) Where C= AnBand Ve e C.
Hip) @) ={x1xeU, T, (X) 2 a, Iz (X) 2 B, Fey (X) <7}
Let xeH , , ,(€) forsomee e C. Then

TH(e)(X) o= min(TF(e)(X), Tg(e)(X)) o= TF(e)(X) > o and TG(e)(X) >
lhe)(X) = B = min(lge)(X), loE(X) = B = Tre(X) = B and Tee(X) > B
Fre(X) <v = max(Tre(X), Tor(X) <7 = Tre(X) <yand Tge(X) <y

= XxeFg,,(€) and xeG, ,(€)
= XE(F A p,y) and X (G, B) -

Thus (H, C)epn < (FA) NG BN (1)
Converse part:

FA) @pn N (GB)upy = Fapn A N (G upyB) = (KC)
where C=AnBand Ve e C. K(e) = (Fupy A M (G upyB)
Let xeK(e) for some e € C.

= Xe F(aﬁ'y) (e) and x € G(a’ﬁ‘y) (e)

= Tre(X) 2 o, lrE(X) 2 B, Fre)(X) <y and
To@E(X) = a, lge(X) = B, Fee(X) <.

= Min(Tre)(X), Toe(X)) = o, Min(lgg(X), loe(X)) = B, max(Tee)(X), Toe(X))

= Xe H(aym) (e)

=SFapn A O (G apyB) S (FA) N (G.B)) gy ervererenren )
From (1) and (2) the result is proved.
The proof of second result is similar.

Proposition: 4.7 Let (F, A) be a FNSS over (U, E) and o, B, v, A, i, 8 € [0,1], then the following results hold.

) FA wppr <= FA)wpy

(i) a<AB<my28= FA) wsn2 FA) L FA s 2 FA) G+

Proof: Let (F, A) be a FNSS over (U, E) then V ecA

F(%BYY)"‘(e) = {X:Tp(e)(X) >, ||:(e)(X) > B, FF(e)(X) < Y XGU, Qa, B, Y 6[0,1], o+ B + Y < 3}
g {XTF(e)(X) Z (X,, IF(e)(X) Z By FF(e)(X) S Y 1 XEU, av B! Y 6[0!1]! o + B + y S 3}
= (FA) sy

Therefore (F,A)wpn+< (FA) @py)

The proof of second result is similar.
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5. CONCLUSION

We have made an investigation on disjunctive sum and difference operators. Also we have defined (a.,,y)-cut and

(ou,B,y) — strong cut of an Fuzzy Neutrosophic soft set. Further work in this regard would be required to study whether
the notions put forward in this paper yield a fruitful result.
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