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1. Introduction:

Problems in economics, engineering, environmental science, social science, medical science
and most of problems in everyday life have various uncertainties. To solve these imprecise
problems, methods in classical mathematics are not always adequate. Alternatively, some
kind of theories such as probability theory, fuzzy set theory , rough set theory , soft set
theory, vague set theory etc. are well known mathematical tools to deal with uncertainties. In
1999, Molodtsov [8] proposed the soft set theory as a new mathematical tool for dealing with
uncertainties which is free from the difficulties affecting existing methods. Presently, works
on soft set theory are progressing rapidly. Maji et al. [5] defined and studied several
operations on soft sets.

The concept of Neutrosophic set which is a mathematical tool for handling problems
involving imprecise, indeterminacy and inconsistent data was introduced by F. Smarandache
[10, 11].In neutrosophic set, indeterminacy is quantified explicitly and truth-membership,
indeterminacy-membership and falsity-membership are independent. This assumption is very
important in many applications such as information fusion in which we try to combine the
data from different sensors. Pabitra Kumar Maji [9] had combined the Neutrosophic set with
soft sets and introduced a new mathematical model ‘Neutrosophic soft set’. Yang et al.[12]
presented the concept of interval valued fuzzy soft sets by combining the interval valued
fuzzy set and soft set models. Jiang.Y et al.[4] introduced interval valued intutionistic fuzzy
soft set which is an interval valued fuzzy extension of the intuitionistic fuzzy soft set theory.
In this paper we combine interval valued fuzzy neutrosophic set and soft set and obtain a new
soft set model which is interval valued fuzzy neutrosophic soft set. Some operations and

properties of interval valued fuzzy neutrosophic soft set are also studied.

2. Preliminaries:

2.1. Definition [10]:

A Neutrosophic set A on the universe of discourse X is defined as
A=(x, T4(x), 1, (x), F4(x)),x € X whereT,I,F:X - ]0,1"[ and
TOST, (X)) + 1 ,(X)+ F,(x)<3".

International Journal of Innovative Research and Studies Page 386



May, 2014 www.ijirs.com Vol3 Issue 5

2.2. Definition [8]:

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 c E .A pair (F,A) is called a soft set over U, where F is

a mapping given by F: A —» P(U).
2.3. Definition [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).

2.4. Definition [10]:

Union of two Neutrosophic soft sets (F,A) and (G,B) over (U, E) is Neutrosophic soft set
where C=AuUB V ee C.

F () ; ifeeA-B
H(e) = < G(e) . ifeeB-A and is written as (F,A) U (G ,B) = (H,C).
Fe)uGkEe ; ifeeAnB

2.5. Definition [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) » G(e) and is written as (F,A) N (G ,B) =
(HC).

2.6. Definition [1]:
A Fuzzy Neutrosophic set A on the universe of discourse X is defined as
A=(x, Ty(x),1,(x), F4(x)),x € X where T,I,F:X — [0, 1] and 0<T,(X)+ 1 ,(X)+ F,(x)<3.

2.7. Definition [1]:

Let X be a non empty set, and A= <x,TA(x), I A (%), FA(x)>, B:<x,TB (x), 15 (%), Fg (x)>are fuzzy
neutrosophic soft sets. Then
_ <x, max (T 5 (X), Tg (X)) ,max(l  (x), | g (X)) >

AUB={
min(F 5 (), Fg (X))
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_ X, min(T 5 (x), Tg (X)), min(l 5 (x), I g (X)),
ANnB=
max(F 5 (x), Fg (X))
2.8. Definition [1]:

The complement of a fuzzy neutrosophic soft set (F,A) denoted by ( F, A)® and is defined as
(F, A)°= (F, IA) where F*: ]JA — P(U) is a mapping given by

FIa)=<X,Tee (0= Fe(x), 1 ee (0 =1-1£(%),

Fec (0= Te(0>

3. Interval Valued Fuzzy Neutrosophic Soft Sets:

3.1. Definition:

An interval valued fuzzy neutrosophic set (IVFNS in short) on a universe X is an object of

the form A:<x,TA(x), 1 (%), FA(x)> where

Ta(X) = X — Int ([0,1]) , 1a(X) = X — Int ([0,1]) and Fa(x) = X — Int ([0,1])
{Int([0,1]) stands for the set of all closed subinterval of [0,1] satisfies the condition ¥xeX,
supTa(X) + supla(x) + supFa(x) < 3.

3.2. Definition:

For an arbitrary set Ac[0,1] we define A=inf A and A=supA.

3.3. Definition:

The union of two interval valued fuzzy neutrosophic sets A and B is denoted by AUB where

AUB = {< X, [sup(T A(x), T g (X)), Sup(T A(x), T B (X))},
[sup(1 A(X), 1 g (X)), sup(1 A(X), 1B (x))],
[inf( £ A (X), F g (), inf( F A(x), FB(x))] >}

3.4. Definition:

The intersection of two interval valued fuzzy neutrosophic sets A and B is denoted by AnB

where
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AN B ={< X,[in{T A(x).T g (X)), infT A(x), T B (X))],
[inf( 1 A (x), 1 g (), inf(1 A(X), 1 B (O],
[sup(F A (%), E g (X)), sup(F A(x), F B (x))] >}

3.5. Definition:

The complement of interval valued fuzzy neutrosophic sets A and B is denoted by A°
C p—
A" ={< x,FA(x),IAC (X),TA(X)>/X€X}

where |AC (%) :1—IA(x)z[l—TA(x),l—lA(x)]

Note: AUB, A~B and A° are IVFNS.

3.6. Definition:

Let U be an initial universe and E be a set of parameters. IVFNS (U) denotes the set of all
interval valued fuzzy neutrosophic sets of U. Let AcE. A pair (F,A) is an interval valued
fuzzy neutrosophic soft set over U, where F is a mapping given by FrA-—>
IVENS(U).

Note: Interval valued fuzzy neutrosophic soft set/sets is denoted by IVFNSS/IVFNSSs.

3.7. Example:

Consider an interval valued fuzzy neutrosophic soft set (F,A), where U is a set of these cars
under consideration of the decision maker to purchase, which is denoted by
U = {c1,C,C3} and A is a parameter set, where A = {e;,e,,e3,e4} = {price, mileage, engine cc,
company}. The IVFNSS (F,A) describes the attribute of buying a car to the decision maker.
F(e;)={<c; [0.6,0.8], [0.4,0.5], [0.1,0.2]>,

<c, [0.8,0.9], [0.6,0.7], [0.05,0.1]>,

<c3 [0.6,0.7], [0.45,0.6], [0.2,0.25]>}
F(e2)={<c; [0.7,0.8], [0.6,0.65], [0.15,0.2]>,

<c, [0.6,0.7], [0.4,0.5], [0.15,0.25]>,

<c3[0.5,0.7], [0.3,0.45], [0.2,0.3]>}
F(es)={<c; [0.75,0.85], [0.4,0.5], [0.1,0.15]>,

<c; [0.5,0.6], [0.2,0.28], [0.2,0.35]>,

<c3 [0.68,0.75], [0.4,0.45], [0.1,0.2]>}
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F(es)={<c; [0.77,0.88], [0.2,0.35], [0.05,0.1]>,
<c, [0.6,0.7], [0.1,0.19], [0.2,0.28]>,
<c; [0.63,0.76], [0.5,0.6], [0.15,0.2]>}

3.8. Definition:

Suppose that (F,A) is an IVFNSS over U, F(e) is the fuzzy neutrosophic interval value set of
parameter e, then all fuzzy neutrosophic interval value sets in IVFNSS (F,A) are referred to
as the fuzzy neutrosophic interval value class of (F,A) and is denoted by C a), then we have
Cra ={F(e) :ecA}.

3.9. Definition:

Let U be an initial universe and E be a set of parameters. Suppose that AB cE,
(F,A) and (G,B) be two IVFNSSs, we say that (F,A) is an interval valued fuzzy neutrosophic
soft subset of (G,B) if and only if

(i) AcB.

(ii) YeeA, F(e) is an interval valued fuzzy neutrosophic soft subset of G(e), that is for all
xeU and e€A,

Tr (0 <Tem (0, Tee(x) <Tew(x),

Lo (0 < Lo (9, Te@ () < Te (%),

Fro(X) 2 Fge(X), Fre(X) = Foe(X)

And it is denoted by (F,A) < (G,B). Similarly (F,A) is said to be an interval valued fuzzy
neutrosophic soft super set of (G,B), if (G,B) is an interval valued fuzzy neutrosophic soft
subset of (F,A), we denote it by (F,A) o (G,B).

3.10. Example:

Given two IVFNSSs (F, A) and (G,B), U = {hy, hy, h3}. Here U is the set of houses. A =
{e1, e2} = {expensive, beautiful}; B = {e1, €2, €3} =  {expensive, beautiful, wooden} and
F(e;)={<h; [0.6,0.8], [0.4,0.5], [0.1,0.2]>,

<h, [0.8,0.9], [0.5,0.6], [0.05,0.1]>,

<h;3 [0.6,0.7], [0.3,0.4], [0.2,0.25]>}
F(e2)={<h; [0.7,0.8], [0.6,0.65], [0.15,0.2]>,

<h, [0.6,0.7], [0.4,0.5], [0.15,0.51]>,

<h;3 [0.5,0.7], [0.6,0.7], [0.2,0.3]>}
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G(e1)={<h; [0.65,0.85], [0.45,0.55], [0.05,0.15]>,
<h, [0.82,0.1], [0.56,0.7], [0.0,0.05]>,
<h3 [0.7,0.8], [0.4,0.5], [0.1,0.15]>}

G(ez)={<h; [0.8,0.9], [0.75,0.85], [0.1,0.2]>,
<h, [0.7,0.8], [0.6,0.7], [0.05,0.5]>,
<h3[0.6,0.7], [0.8,0.9], [0.1,0.25]>}

G(es)={<h; [0.77,0.88], [0.6,0.73], [0.05,0.1]>,
<h, [0.6,0.7], [0.4,0.45], [0.2,0.28]>,
<h;3 [0.7,0.85], [0.5,0.65], [0.1,0.13]>}

We obtain (F,A) < (G,B).

3.11. Definition:

Let (F,A) and (G,B) be two IVFNSSs over a universe U, (F,A) and (G,B) are said to be
interval valued fuzzy neutrosophic soft equal if and only if (F,A) < (G,B) and (G,B) < (F,A)
and we write (F,A) = (G,B).

3.12. Definition:

The complement of an INFNSS (F,A) is denoted by (F,A)° and is defined as (F,A)° = (F°,
A) where F: ]A — IVFNSS(U) is a mapping given by

C
FC(e) = x, F ), | 1 o) |, T (x) >
F(-e) [ F(-e) ] F(-e)

for all xeU and e e —A

c
| —1-1 —n-1 i-1
(Feawq SRR TN CIING

3.13. Example:

The complement of the IVFNSS (F,A) for the example 3.10 is given as follows:
(F,A)° = { not expensive house
= {<h; [0.1,0.2], [0.5,0.6], [0.6,0.8]>,
<h, [0.05,0.1], [0.4,0.5], [0.8,0.9]>,
<h; [0.2,0.25], [0.6,0.7], [0.6,0.7]>}
not beautiful house
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= {<h, [0.15,0.2], [0.35,0.4], [0.7,0.8]>,
<h, [0.15,0.21], [0.5,0.6], [0.6,0.7]>,
<h; [0.2,0.3], [0.3,0.4], [0.5,0.7]>}}

3.14. Definition:

The IVFNSS (F,A) over U is said to be a null IVFNSS denoted by ¢, if VeeA, T (x) =
F(e)

[00],1 (0=[00], F (x0=[11], xeU.
F(e) F(e)

3.15. Definition:

The IVENSS (F,A) over U is said to be a absolute IVFNSS denoted by &, if VeeA, T (x)
F(e)

=[11],1  =[11, F (x»=[0,0], xeU.
F(e) F(e)

Note: ¢° =& and £ = ¢
3.16. Definition:

If (F,A) and (G,B) be two IVFNSSs over the universe U, then “(F,A) and (G,B)” is an
IVENSS denoted by (F,A) A (G,B) is defined by (F,A) A (G,B) = (H, AxB) where H(a,p) =
F(a)nG(B), V(a,B)eAxB, that is
H (e, )(x)
=< [iNf(T (4 (X), T g5 O, INF(T £ (X), T o ()],

[inf(L e ) (X), L6 ) (00D, INF( = (X), Ty ()],

[SUP(E ¢ (o) (X), F ) (X)), SUP (F £ ) (X), F o) (X))] >
V(a,pB) e AxB,xeU.,

3.17. Definition:

If (F,A) and (G,B) be two IVFNSSs over the universe U, then “(F,A) or (G,B)” is an IVFNSS
denoted by (F,A) v(G,B) is defined by (F,A) v (G,B) = (J, AxB) where J(a,) = F(a)UG(p)
V(o,B)eAxB, that is
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J(, B)(X) ) )
=<[SUP (T £ (o) (X), T 55y (X)), SUP (T F () (X), T () (X))],
[SUP (¢ (0 (X), L 5 (X)), SUP (1 e (X), T (X)),

[iNf(F ¢ (0 (X), E.g 5 00N INF(F £ (X), F oy (X))] >
V(a, ) e AxB,x eU.

3.18. Theorem:
Let (F,A) and (G,B) be two IVFNSS over U. Then we define the following properties.

0) [(F,AA(G,B)]® = (F,A)V(G,B)".

(i)  [(FAV(G,B)]° = (F,A)A(G,B)".
Proof:
0) Suppose that (F,A)A(G,B) = (H, AxB). Then we have [(F,A)A(G,B)]°= (H, AxB)® =
(H°, I(AxBY)).
Since (F,A)° = (F%, |A) and (G,B)° = (G, IB), we have (F,A)°v(G,B)° = (F°, JA)V(G®, IB).
Assume (F°, JAW(G®, 1B)= (3, TAx IB), = (3, (A xB)) where (1o, IB)e 1A% B, xe U.

T, (=, =B)(X) =<[SUP (T o oy (X), T ey (X)), SUP(T £ - (X), T 6 () (X))]
1y (=, —=B)(X) =<[SUP (L gy (X), Lge gy (X)), SUP (T S e (X), T () (X))]

F) (ma,—B)(X) =< [INf(E ce ., (X), e sy ), INF(F re . (X), Fae () (X))]

Since (F,A)° = (F°, A) and (G,B)° = (G, IB) then we have
F(lo) = <x. Froy(%) , 1 = Iroy(X), Tro)(X)> and

G(IB) = <x. Fe@(¥) , 1 — lo@)(X), Te@(X)>. Thus

Tre oy =E ey (0, Tae(p(¥) =F g (%)

T () =F £y (), Tee0) (%) =F g (%)

e 00 =11 ) (0, Lge( ) () =155 (%)
Teea) (0) =1Ly (0), Tesom(0) =115 (X)
Frecay(¥) =Tey (X)), Ege s (X) =T g4 /(%)

Feea) (X) =T ey (0), Feron (%) =T (X)

Therefore
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T, (=, =B)(X) =<[SUP(E ¢ 1y (X), o 5y (), SUP (F ) (X), Fa () (X))]

Iy (mat,=B)(X) =<[SUp@— T £ (o) (X).1— T (X)), SUPA— 1 ¢ oy (X). 1= 1 5y (X)]

Fy (—a,=)(X) =< [INf(T () (%), T o 0 CNINFT £ (X), Ty (X))]

We consider (la, Ip)e l(AxB) and
(H, AxB)° = (H®, (AxB)) then we have
(H®, [(AxB)) = <X, Fr@g() 1 = In@p (), Trep(X)>

ie., T o) X)) =F ha.n(¥),
IHc(ﬁaﬁﬁ)(X) =11 H(a,ﬁ)(x)
FHC(ﬁa,ﬁﬁ') (X) =TH(a,ﬂ)(X)

since (lo., 1)< [(AxB), then (o, B)eAxB and
(F,A)A(G,B) = (H, AxB). Thus

H (e, B)(X) =<[inf(T .y (X), T g (5 (D) INF(T £ (X), T o (X)),
[Nf(1 ¢ 0 (%), L O V(1) (X), Loy (X)),
[SUP(F 10y (%), F ) (%)), SUP (F e (X), Fa (X))] >
V(a,p) e AxB,x eU.
H (ar, A)(X) =< [SUP ¢ ) (X). E (), 5UP(F (o0 (X), Fo (X)),
[ inf(1 ) (X), Fen (D)L= IMF(L gy (9. Lo ()],

[INF(T ¢ oy (0, Ty CO)INF(T £ (X), T 6 (X))] >
V(e,p) e AxB,xeU.

Therefore H* (, 8)(X) =< [SUP (E £ () (X), F.o s (X)), 5Up (F o2 (), F oo ()],

[sup@— 1 o) (X),1- To(p) (X)),
Sup(l_ I_F(a) (X),l— lG(ﬁ)(X))]!

[INF(T ¢ 0y (X0, T 5y O NF(T £ (X), T 0 (X))] >
V(a,p) e AxB,xeU.

Hence we obtain that H® and J are same operators.
Thus [(F,A)A(G,B)]° = (F,A)v(G,B)*

Similarly we can prove (ii).
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3.19. Theorem:

Let (F,A),(G,B) and (H,C) be three IVFNSS over U. Then we define the following properties.
() (RAALGB)AH,C)] = [(FAA(G,B)IAH,C).
@i  (F,AVI(G,B)v(H,C)] = [(F,A)Vv(G,B)]Vv(H,C).

3.20. Definition:

The union of two IVFNSS (F,A) and (G,B) over a universe U is an IVFNSS (H,C) where C =
AUB VeeC.

T;:(e)(x) if eEA—B,XEU
To(X) if eeB-A xeU
TH (e) (X) = [SquF(e) (X)’IG(E) (X)),

sUp(T Fe) (X), T o) (X))]
if ecAnB,xeU

Ir ) (X) if ee A-B,xeU
lee) (X) if eeB-A xeU
IH(e)(X) = [sup(I_F(e)(X)ilG(e)(X))v

sup (I ey (X), Toce) (X))]
if ec AnB,xeU

FF(e)(X) if ec A-B,xeU
FG(e)(X) if eeB-A xeU
Fiie (X) =1 [INf(F ¢, (X), F ¢, (X)),

inf(F £ (X), Foe(X)]
if ecAnB,xeU

3.21. Definition:

The intersection of two IVFNSS (F,A) and (G,B) over a universe U is an IVFNSS (H,C)
where C = AUB VeeC.

Tee(X) if ee A-B,xeU
T (X) if eeB-A xeU
T e (X) = [INF(T e ) (X), Ty (X)),

inf(T &) (X), T o) (X))]
if ee AnB,xeU
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I (X) if ee A-B,xeU
I (X) if eeB-A xeU
IH(e)(X) = [inf(lF(e)(X)!lG(e)(X))i

inf(1 ) (X), Lo (e (X))]
if eecAnB,xeU

Fe e (X) if ee A-B,xeU
Foe (X) if eeB-A xeU
Fiie)(X) = [SUP (B £ (¢ (X), B ) (X)),

sUp (F r e (X), Foe(X))]
if ee AnB,xeU

3.22. Theorem:

Let E be a set of parameters, AcE, if ¢ is a null IVENSS , & an absolute IVFNSS and (F,A)
and (F,E) two IVFNSS over U then

) (FRAUFA)=(FA)

(i) (FAN(FA)=(FA)

(iii)  (FE)u ¢ =(FE)

(ivy (FE)né=9¢

(v) (E)uE=¢

(i) (FE)mn&=(FE).

2.23. Theorem:

If (F,A) and (G,B) are two IVFNSSs over U, then we have the following properties.
i) [(FAYUGB) = (FA)N(G,B).
(i)  [(FA)N(G,B)I° = (F,A)U(G,B)".

Proof:

(1)  Assume that (F,A) U (G,B) = (H,C) where C = AuB and VeeC.

Te(¥) if ee A-B,xeU

Toe(X) if eeB-A xeU

T (¥) = 1 [SUP ([ £ (¢) (X), T gy (X)),

sup (T £e) (X), T o) (X))]
if eec AnB,xeU
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I (X) =

le e (X) if ee A-B,xeU
lo(e) (X) if eeB-A xeU
[Sup(I_F(e)(X)il_G(e)(X))!

sup(l @ (X), Lo (X))]
if eecAnB,xeU

Fe e (X) if ee A-B,xeU
Foe) (X) if eeB-A xeU

FH(e)(X) = [inf(EF(e)(X)!EG(e)(X))1

iNf(F £(e) (X), F o) (X))]
if eecAnB,xeU

Since (F,A)u (G,B) = (H,C) then we have

. IA) where

Vol3 Issue 5

(FA)V (G B) = (HC) = (H°

H°(Te) = <X, Fre(X) , 16¢e(X) , Fre(x)> for all xeU and lee IC = T(AUB) = A U IB. Hence

TH ¢ (—e) (X) =

HC (—e)

Fe e (X) if ee A-B,xeU
Foe (X) if eeB—A xeU
[if(F - (X), F o oy (X)),

inf(F ) (), F o(e) (X))]

if ecAnB,xeU

FC(e)

G(e)

if ecAnB,xeU

1-1e(X)
1- Ie(e)(x)

if eec AnB,xeU

(x) if ee A-B,xeU
(x) if eeB-A xeU
() = <1=[sup (I e ) (X), Lge () (X)),

1—sup (I e)(X), I e &) (X))]

if eecA-B,xeU
if eeB-A xeU
= [iINfL— T (X).1- To@ (X)),
iNf(1—1 ¢y (X). 1= Lo, (X))]

International Journal of Innovative Research and Studies

Page 397



May, 2014 www.ijirs.com Vol3 Issue 5

Te(X) if ee A-B,xeU
To(X) if eeB-A xeU
(X)= [Sup(IF(e)(X)!IG(e)(X))I

sup(T £ (o) (X), T oe) (X))]
if eecAnB,xeU

Since (F,A)° = (F°, |A) and (G,B)° = (G°, IB), then we have (F,A)°(G,B)° = (F*, 1A) N
(G®, IB). Suppose that (F°, 1A) N (G°, IB) = (J,D) where D = |C= |AUIB) and we take
le e D.

(x) if -ee—-A-—B,xeU

Gc(ﬁe)(x) if -ee—-B-—A xeU

Ty ey (¥) = §0NF(T e L) (%), T ge ey (X)),

iNF(T £ ey (X), T e -e) (X))]
if —€ e —|Aﬁ—|B, xeU

FC(=e)

Fe o) (X) if ee A-B,xeU
FG(e)(X) if eeB-A xeU
= [INf(E ¢ ) (%), Eg ey (X)),

inf(F £ (X), Fo@e (X))]
if eecAnB,xeU

(X) |f —|e€—|A——|B,XEU
[ c (X) if—|e€—|B——|A,X€U
G (=e)

ey (X) = 0NF(Lee ey (%), Lge ey (X)),

iNf(1£¢ ey (X), 6% ey (X))]
if —ee —|Am—|B, xelU

|
FC(-e)

1=l (X) if eeA-B, xeU

1-1lge(X) if eeB-A xeU

= < [iNfL— T e (X) 1~ To@ (X)),

iNf(l— 1) (X).1— 15y (X))]
if eeAnB, xeU
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(X) if —|e€—|A——|B,X€U
(X) |f —|e€—|B——|A,XEU

FC(=e)

G (-e)
Fie(X) =1[sup (EFC(ﬁe) (X)!EGC(ﬁe) (X)),

SUP (F £¢ ey (X), F o (e (X))]
if —ee —|Aﬁ—|B, Xxel!

TF(e)(X) if eEA—B,XEU
T (X) if eeB-A xeU
- [Supa—-F(e)(X)’IG(e)(X))1

sUp(T £ (o) (X), T oe) (X))]
if eecAnB,xeU

Therefore H®and J are same operators. Thus [(F,A)U(G,B)]° = (F,A)°N(G,B)".

Similarly we can prove (ii).
3.24. Theorem:

If (F,A) and (G,B) and (H,C) be three IVFNSSs over U, then we have the following
properties.
(i) (F,A)N[(G,B)N(H,C)] = [(F,A)N(G,B)](H,C).
(i) (F,A)U[(G,B)u(H,C)] = [(F,A)U(G,B)]U(H,C).
(iii) (F,A)N[(G,B)u(H,C)] =
[(F,A)(G,B)]U[(F,A) n(H,C)].
(iv) (F,A)U[(G,B)"(H,C)] =
[(F,A)u(G,B)]N[(F,A) U(H,C)].
Proof:
Suppose that ((G,B)~(H,C)) = (J,S) where S = BUC and VeeS.
Toe () if eeB-C,xeU
T () if eeC-B,xeU
T30 (X) = 1 [INf(T g ¢) (X), T i) (X)),

iNf(T o(e) (X), T Hee) (X))]
if eeBNC,xeU
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loe) (X) if eeB-C,xeU
Iy (X) if eecC-B,xeU
ey (X) = {[INF(Lg ) (X), Ly ey (X)),

inf(TG(e)(X),TH(E)(X))]
if eeBNC,xeU

Foe(X) if eeB-C,xeU
FH(e)(X) if EEC—B,XEU
Fye)(X) = 1 [SUP (Eg ) (X), E 1y ) (X)),

sup (F o(e) (X), Fre) (X))]
if eeBNC,xeU

Since (F,A){(G,B)n(H,C)] = (F,A)"(J,S).
Suppose (F,A)N(J,S) = (K,T) where T = AuS = AUBUC then we have,

To (X) if eeB-C-A xeU
Th e (X) if eeC-B-A xeU
TF(e)(X) if ecA-B-C,xeU
[inf(-l_-G(e)(X)!IH(e)(X))!
iNf(T o) (X), T He) (X))]
if eeBNC-A xeU
[INf(T ¢ () (X), Ty ) (X)),
T (X) = inf(T £ (%), T e (X))]
if eecANC-B,xeU
[inf(-l_-G(e)(X)!IF(e)(X))’
iNf(T o(e) (%), T Fee) (X))]
if eecAnB-C,xeU
[inf(-l_-F(e)(X)!IG(e)(X)IIH(e)(X))I
iNf(T £ 0 (X), T o) (X), T e (X)]
if eecANBNC,xeU
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IK(e)(X) =

FK(e) (X) =

Assume that ((F,A)"\(G,B)) = (R,V) where V = AUB VeeV.

I (X) if eeB-C-A xeU
Lo (X) if eeC-B-A xeU
Ie (e (X) if eecA-B-C, xeU

[IN(1 g ey (X, 1oy (X)),
inf(1oce) (X), e (X))]
if eeBNC-A xeU
[INF(1 ¢ oy (), Ly ey (X)),
inf(1 £ o) (X), ey (X))]
if eecAnC-B, xeU
[INf(1 g e (X), 1y (X)),
inf(1s (%), 1r @ (X))]
if eeAnB-C, xeU
[inf(lF(e)(X)!le(e)(x)llH(e)(X))a

inf(1 e (%), L) (X), 1o (X)]
if eecAnBNC, xeU

Foge (X) if eeB-C-A xeU
Frie(X) if eeC-B-A xeU
Fe e (X) if eeA-B-C, xeU

[Sup(EG(e)(X)vEH(e)(X))I
sup(F oo (X), F e (X))]
if eeBNC—-A xeU
[Sup(EF(e)(X)!EH(e)(X))v
sup(F e (X), F e (X)]
if eeAnC-B, xeU
[SUP(E o) (X), F 1 o) (X)),
sup(F o (X), Fre (X))]
if eecAnB-C, xeU
[Sup(EF(e)(X)iEG(e)(X)’EH(e)(X))’

SUP(F £ (e) (X), Fo(e) (X), F ey ()]
if eesAnBNC, xeU

Te e (X) if eecA-B,xeU
To (X) if eeB-A xeU

TR(e) (X) = [inf(-l_-F(e) (X)!IG(e) (X)),

iNf(T £ (X), T o) (X))]
if eecAnB,xeU
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le e (X) if ee A-B,xeU
I (X) if eeB-A xeU
IR(e)(X) = [inf(lF(e)(X)il_G(e)(X))l

inf(1 £ e) (X), L) (X))]
if ecAnB,xeU

Fe e (X) if ece A-B,xeU
Foe) (X) if eeB-A xeU
FR(E)(X): [Sup(EF(e)(X)1EG(e)(X)),

sup (F re) (X), Foe (X))]
if ee AnB,xeU

Since (F,A)"{(G,B)n(H,C)] = (R,V)~(H,C).
Suppose (R,V)(H,C) = (L,W) where W = VUC = AuUBUC then we have

Toe(X) if eeB-C-A xeU
TH(e)(X) if eEC—B—A,XEU
Te e (X) if eecA-B-C, xeU

[INF(T ) (), T 1oy (X)),
iNf(T 60 (X), T ree (X))]
if eeBNC-A xeU
[T ¢ ey (0, T e (),
T (X) = iNf(T £ (o) (X), T ey (X))]
if eecAnC-B, xeU
[INF(T g o) (), T ey (X)),
iNf(T o) (X), T F 0 (X))]
if eecAnB-C, xeU
[inf(IF(e)(X)yIG(e)(X)vIH(e)(X))y
iNf(T £ o) (X), T o) (X), T ey ()]
if eecAnBANC, xeU
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I (X) if eeB-C-A xeU
Tie) (X) if eecC-B-A xeU
It (X) if eeA-B-C, xeU

[inf(1 ey (%), Ly ey (X)),
inf(1 e (X), ey (X))]
if eeBNC-A xeU
[inf(1 ¢ o) (%), Ly ey (X)),
I (X) = inf(1 e (X), Tre (X))]
if eecAnC-B, xeU
[inf(1 g ey (%), 1 ¢ ey (X)),
inf(1eo (%), e (X)]
if eeAnB-C, xeU
[inf(lF(e)(X)ilG(e)(X)1lH(e)(X))y

iNf(1 ee) (X), Loge) (X), 1o (X)]
if eecAnBNC, xeU

Foe (X) if eeB-C—-A xeU
FH(e)(X) if eeC-B-A xeU
Fee (X) if eecA-B-C, xeU

[sup(EG(e)(X)IEH(e)(X))!
sup(F e (X), Fre ()]
if eeBNC-A xeU
[SupEF(e)(x)!EH(e)(X))x
Fle(X) = Sup(F £ (X), Free (X))]
if eeAnC-B, xeU
[SUpEG(e)(X)!EF(e)(X))y
sup(F e (%), Fre ()]
if eecAnB-C, xeU
[SUp EF(e)(X)’EG(e)(X)’EH(e)(X))I

SUP(F £ ) (X), F o) (X), F e (X))]
if eeAnBNC, xeU

Therefore Tke)(X) = Tie)(X) , lke)(X) = lue)(x) and
Fke)(X) = FLe)(X). Therefore K and L are the same operators.

Similarly we can prove (ii) , (iii) and (iv).

4. Conclusions:

Soft set theory in combination with the interval valued fuzzy neutrosophic set has been
proposed as the concept of the interval-valued fuzzy neutrosophic soft set. We have studied

some new operations and properties on the IVFNSS. As far as future directions are
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concerned, we hope that our approach will be useful to handle several realistic uncertain

problems.
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