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Abstract :

This paper acts as a base for the amalgamation of
the already existing cubic set, Neutrosophic cubic
set and the theory of soft sets and named as
Neutrosophic soft cubic set (NSCS). Here we define
internal neutrosophic soft cubic set (INSCS) and
external neutrosophic soft cubic set (ENSCS) and
also propose the new idea of

1INSCS (or 2 ENSCS), 2INSCS (or 1 ENSCS).
3 3 3 3

Further P-order, P-union, P-intersection as well as
R-order, R-union, R-intersection are introduced for
Neutrosophic soft cubic sets which acts as a tool to
study some of their properties of newly introduced
sets.

Keywords: Cubic set, cubic soft set, neutrosophic
soft cubic set , internal (external) neutrosophic
soft cubic set .

I. INTRODUCTION

The concept of Fuzzy sets were initiated by Zadeh
[4]. In [14], Zadeh made an extension of the concept
of a fuzzy set by an interval-valued fuzzy set, i.e., a
fuzzy set with an interval-valued membership
function. In traditional fuzzy logic, to represent, the
expert’s degree of certainty in different statements,
numbers from the interval [0,1] are used. Interval-
valued fuzzy sets have been actively used in real-life
applications. The application of these sets is clearly
dealt with in [11],[12],[2],[13],[5],which shows its
importance

1999,[7] Molodsov initiated the novel concept of
soft set theory which is a completely new approach
for modeling vagueness and uncertainty. In [15]
Maji et al. intiated the concept of fuzzy soft sets with
some properties regarding fuzzy soft union
intersection, complement of fuzzy soft set. Moreover
in [16,17] Maji et al extended soft sets to
intuitionistic fuzzy soft sets and Neutrosophic soft
sets.  Neutrosophic Logic has been proposed by
Florentine Smarandache[9,10] which is based on
nonstandard analysis that was given by Abraham
Robinson in  1960s. Neutrosophic Logic was
developed to represent mathematical model of
uncertainty, vagueness, ambiguity, imprecision
undefined, incompleteness, inconsistency,
redundancy, contradiction. The neutrosophic logic is
a formal frame to measure truth, indeterminacy and
falsehood. In Neutrosophic set, indeterminacy is
quantified explicitly whereas the truth membership,
indeterminacy membership and falsity membership

are independent. This assumption is very important
in a lot of situations such as information fusion when
we try to combine the data from different sensors.. Y.
B. Jun et al[1]., introduced a new notion, called a
cubic set by using a fuzzy set and an interval-valued
fuzzy set, and investigated several properties.

This paper aims to introduce a new notion called
neutrosophic soft cubic sets and using cubic sets,
Neutrosophic cubic sets and soft sets.We also define
some new notions such as internal (external)
neutrosophic soft cubic sets. P-(R-)order, P-(R-
)Junion, P-(R-)intersection are introduced, and related
properties are investigated We also investigate some
of the core properties of neutrosophic soft cubic set.

Il. PRELIMINARIES
Definition:2. 1. [4] Let E be a universe. Then a

fuzzy set p over E is defined by X = { ux(x) / x: x €
E }where i is called membership function of X and
defined by py: E — [0,1]. For each x E, the value
ux(X) represents the degree of x belonging to the
fuzzy set X.

Definition: 2.2 [5] Let E be a universe. Then, an
interval valued fuzzy set A over E is defined by

A={[A(X), A'(x)]/x:xeE } where A" (x) and
A" (x) are referred to as the lower and upper degrees
of membership x € Ewhere 0 <A™ (x) + A" (x) <1,
respectively.

Definition: 2.3.[1] LetX be a non-empty set. By a
cubic set, we mean a structure

E = {{x, A(x), p(x)) |x € X}

in which A is an interval valued fuzzy set (IVF) and
wis a fuzzy set. It is denoted by(A. /),

Definition : 2. 4. [1] Let E1 = (A1, i1) and

E2 =(A2, 142) be cubic sets in X. Then we define
1. (Equality)21 = Z2 if and only if A; = Azand
= Ho

2. (P-Order)Z; EpE,ifand only if A= Ajand
M= o

3. (R-Order) Z; S g Eifand only if A;= Azand
M1 = po

Definition : 2.5. [3] Let X be an universe. Then a
neutrosophic (NS) set A is an object having the
form

A= {<x: T(X),1(X),F(x) >: x € X}
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where the functions T, I, F : X — ]°0, 1+ defines
respectively the degree of Truth, the degree of
indeterminacy, and the degree of Falsehood of the
element x € X to the set A with the condition.

0<TX)+1(X) +F(x)<3"
For two NS, A = {< X, T1 (X),11 (X),F1 (X) > |x
€ X} and 2= {< X, T, (X),l2 (X),F2 (X) > |[x € X}
the operations are defined as follows:

1. 4 c A, ifand only if

T1(X) <T2(X), 11(X) > 12(X), F1 (X) > F2(x)

2. m=NMifandonly if, T; (X) = T, (X), 1. (X) = 1,
(X),F1(x) = F2(x)

M C={CF X, LX), T:X)>:xeX}

4. 0Nhp = {<x, min {Ty (X), T, (X)}, max
{l: (), 12 ()}, max {Fy (x) , F2 (X)} > x € X}

5 MU ={<x, max{T; (X), T, (X)}, max

{1 (), ()}, min {F1 (x), F2 (X)} >: x € X}
Definition : 2.6. [6] Let X be a non-empty set. An
interval neutrosophic set (INS) A in X is
characterized by the

truth-membership function A, the indeterminacy-
membership function A, and the falsity-membership
function Ar. For each point x € X, A1 (X),A; (X),Ar
(x) € [0,1].

For two INS

A ={=<x, [AT(X), AT ()], [AT(X), AC(X) 1, [AE(X),
A (X)]>: x € X}

5.

AU B ={< x,[max{A; (¥, B; (9}, max{A; (%), B; ()},

[mingA; (%), B; 093, min{A; (), B; (93],
[minA; (9, B (0}, min{A: (), BL(9}] > x e X}

Definition: 2.7. [8]Let U be an initial universe set
and E be a set of parameters. Consider 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).

Definition: 2.8.[8] Let (F, A)and ( G, B) be two
neutrosophic soft sets over the common universe U.
(F, A) is said to be neutrosophic soft subset of

( G,B ) if Ac B, and TF(e)(X)STG(e)(X),
lre)(X)<Io()(X), Fre(x)=Foe)(X), V e€A , xeU. We
denoteitby (F, A) < (G, B).

Definition: 2.9.[8] Complement of a neutrosophic
soft set. The complement of a neutrosophic soft set
(F, A) denoted by (F,A)° and is defined as

(F,A) = (F, |A), where F°: JA— P(U) is a mapping
given by F°(a) = neutrosophic soft complement with
Trery = Frog Ire = Irg @Nd Freny = Trgy.

Definition: 2.10. [10] The union of two
neutrosophic soft sets (F,A)and (G,B) over (U,E) is
neutrosophic soft set where C = AUB, Ve € C

and F(e) ifecA-B

B = {<x, [Br(x), Br'(¥)], [Br(x), B"() ], [B< (x), ; )

Be'(x)]>: x € X} He) = G(e) _'f ecB-A and is
Then, Fe)uG(e) ifeecAnB

1. AcCB ifandonlyif

A; ()<B; (), Af ()<B; (¥)

A ()= By (x), AT (x) =By ()

A (X)=BE(X), AE(x)=BE(x)  for all xe X.
2. A=B ifandonlyif

Ar (X)=B; (X), Ay (X)=By ()

A (¥)=B, (x), A’ (x) =B/ (X)

A- (X)=Bg (X), Af (X) = BZ(X) for all x

eX

written as (F,A) U(G,B)= (H,C)

Definition :2.11 ([10]). The intersection of two

neutrosophic soft sets (F,A) and (G,B) over (U,E) is

neutrosophic soft set where C= ANB,ve € C, H(e)

= F(e)NG(e) and is written as (F,A) N (G,B) = (H,C).
I11. NEUTROSOPHIC SOFT CUBIC SET

Definition: 3.1

Let U be an initial universe set. Let NC(U)

denote the set of all neutrosophic cubic sets and E

be the set of parameters. Let Ac E then

(P, A)={P(&) =
{<X, Ae; (X), 2e; (X) > x eU}e, €l },Where

4 A AB={<xmin{A; (%), B;(}, min{A;(), B (93],
[max{A; (%), B, ()}, max{A; (%), B; )},
[max{A (3, B; (9}, max{A; (x), BL(Y}] > x e X}

Aei () ={< X, A; (), A (x), A (x)>/xeU}, isan
interval neutrosophic set ,

Ae; (X) ={< X, (/12i (x), /LLi (x), /1; (x)>/xeU} isa
neutrosophic set. The pair (P, A) is termed to be
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the neutrosophic soft cubic set over U where P is a
mapping given by P : A — NC(U)
The sets of all neutrosophic soft cubic sets over U

will be denoted by Cy .

Example:3.2
Let X = {X;, Xz, X3, X4} be the set of
cricket players under consideration and
E = {e1, €, e€; e4} be the set of
parameters, where e;, €, €3 €
represent fitness, good current form,
good domestic cricket record and
good moral characters respectively.
Let A={e,e,,e;} < E. Then,

the Neutrosophic soft cubic set

(P, A) ={P(e; ) =
{<X, Ae;(X), Ae; (X) > x € X}e, €l }
i=1,2,3in X is

(G
LT

Definition:3.3
Let X be a non-empty set. A neutrosophic soft
cubic set (P, A) in X is said to be

e truth-internal (briefly, T-internal) if the
following inequality is valid

(VxeX,g eE) (AT(x)< 2 (x)<AT(x)),

(3.1)

e indeterminacy-internal (briefly, l-internal) if
the following inequality is valid

(VxeX.g €E) (A ()< 2 () <A (X)),
(3.2)

o falsity-internal (briefly, F-internal) if the
following inequality is valid

(VxeX,e eE)(A"(x)< A (x)< AR (x)).

(3.3)7

If a neutrosophic soft cubic set in X satisfies
(3.1), (3.2) and (3.3) we say that (P, A)is an

internal neutrosophic soft cubic in X .

Table 2. Tabular representation of (P, A)

A0 A, (x) lie)

02040407703, 06] [0306[0305][0307]  |[050406

[04 070308605, [0507[0406]0307]  |[0.605043]

03507 0204][0406] [0608]0.104)0205]  [[0.6503.04]

[0.60810030. [0.20.6 8] |[055045.043]

[040805,0 [040506]

Definition: 3.4
Let X be anon-empty set. A neutrosophic soft
cubic set (P, A)in X is said to be
o truth-external (briefly, T -external) if the
following inequality is valid

(VxeX.g eE) (4 (x) & (AT (x). AT (x)), (34)

e indeterminacy-external (briefly, | -external)
if the following inequality is wvalid

(VxeX.e eE) (4 (e (A'(X),A' (), (35)

o falsity-external (briefly, F -external) if the
following inequality is
valid

(VxeX,g eE) (A (e (A" (X),A"(X). (36)

If a neutrosophic soft cubic set (P, A)) in X

satisfies (3.4), (3.5) and (3.6), we say that (P, A)
is an external neutrosophic soft cubic in X.

Example:3.5

Let X = {p1, p2 Pp3 ps} be the set of
cricket players under consideration and E
= {ey, €, €3, &4} be the set of parameters,
where e; e, €3 e4represent fitness, good
current form, good domestic cricket
record and good moral character, resp. Let

I ={e,;,e,,e;} = E. Then the NSCSS

P. ) ={P(e) ={< P.A, (P). 4, (P)>:peX} e el i=123}

in X is external neutrosophic soft cubic
set (ENSCS) in X.

Table 3. Tabular representation of (P, A)
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Theorem: 3.6
Let

(P.A={P)={<X A, (. 4, (0 >:xeX} e cl}

be a neutrosophic soft cubic set in X which is not an ENSCS.
Then, there exists at least one €; € | for which there exists
some xe X such that

(9 (AT (9, AT (x),
AL () (A (0. A (x),
(9 (AT (%), A (x)

Proof: Straightforward

Theorem: 3.7

Let (P, A) be a neutrosophic soft cubic set in X.

If (P, A) is both T-internal and T-external in X,
then

(VxeX.g€E) (4 (x)e{A;iT(x)/Xe X,e € E}u{AjiT(x)IXE X,e €E})

(3.7)
Proof.
Consider the conditions (3.1) and (3.4) which

implies that A;IT (x)< /1; (x)< *iT (x) and
A (x)e (AT (x), AT (x) forallxeX,

e Ie E. | |
Then it follows that }t; (X)
AT(x)or 2 (x)= ATT(x).

And
hence

A (X efAT(x)/xe X e € EHAAT(x)/ xe X, €E}.

Hence Proved.

Similarly, the following propositions hold for the
indeterminate and falsity values.

Theorem: 3.8

Let (P, A) be a neutrosophic soft cubic set in a

non-empty set X. If (P, A) is both I-internal and I-
external, then
(VxeX,e €E)

(2 () e{A' (x)/x e X,6 e ERAA' (x)/x € X, g € E})
Theorem: Let (P, A) be a neutrosophic soft cubic

set in a non-empty set X. If (P, A) is both F-

internal and F-external, then

(VxeX,e €E)
(2 () e{A " (x)/xe X, e EF{A" () x e X ¢, € E})

Definition: 3.10
Let 3=(P,A) €C. . If

Ae_iT (x)< /1; (x)< A;iT (x),
Al ()< AL () <A (x) and

2% ()2 (A7 (), AT () or

A (x)< 2, (x)< AT (x),

A;F(X)S e (x)< ?F(X) and

2, (%) (A (x), A (x) or

A;F (x)< /leFi (x)< +iF (x)

A\e_il (X) < ﬂéi (x) < A;' (x) and

Ze ()& (AT (x), AT (x) forall X & X

corresponding to each €, € | . Then Jis called an

2
external neutrosophic soft cubic set § INSCS or
1
—ENSCS.
3

Example: 3.11

Let 3= (P,A) eC.) . If

(P,A)=P(e) =
{<x([0.2,0.5],[0.5,0.7],[0.3,0.5]),(0.3,0.4,0.4) >}
all X € X corresponding to each €, € | .Then
3I=(P,A) isa % INSCS.

Definition: 3.12

Let 3=(P,A) €CJ . If

AT (9= 2 (0= AT ().
j“:zi (X) & (A;i' (X), A:i' (X)and
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2 () (AT (), AP (x
o AT (X)< 2 ()< AT (x).
2, ()2 (AT (), AT (x) and
()e(&()&()of
A< 2 (<A

)

2 (x)e (AF (), fF(x) and

( )eE(A) (x), A:T(X) forall X e X
corresponding to each €, € | . Then J is called an
external neutrosophic soft cubic set 1 INSCS or

3

2 enscs.
3
Example: 3.13
Let 3=(P, A) €C. . If
(P.A)=P(e)=

{<x,([0.2,0.5],[0.5,0.7],[0.3,0.5]),(0.3,0.4,0.6) >}
where all X € X corresponding to

1
eache, € | .Then 3= (P, A) isa §INSCS.

Theorem: 3.14
t 3=(P,A) eC) .Then

i.  Every INSCS is a generalization of the
ICS

ii. Every ENSCS is a generalization of the
ECS.

iii. Every NSCS is the generalization of cubic
set.

Proof. The proof is direct from the above
definitions.

Definition 3.15.

Let

(P, 1) ={P(e;) =

{<x, Aei ), Aei X)) >:xeX}e el}
and

(Q,J)={Q(e)=

{<x B, (9, 1, () >:xeX}e el}

be two neutrosophic soft cubic sets in X.
Let | and J be any two subsets of E (set of
parameters), then we have the following
1. (P,)=(Q,J) if and only if the
following conditions are satisfied

ISSN: 2231-5373
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a) lI=Jand
b) P(e;)=Q(e;) for all

e, €l if and only if
Aei (X) = Bei (X)
and e, (X) = (%)

for all xe X
corresponding to
eache; el .

2. (P,Dand(Q,J) are two

neutrosophic soft cubic set then
we define and denote P- order as

(P, <y (Q,J) if and only if
the following conditions are

satisfied
¢) I cCJand
d) P(e;) <, Q(e;) for all

e, el if and only if
A ()< Be;(¥)
and Ae(X) < 1e(x) for

all xe X
corresponding to each
gel.

3. (P,Dand(Q,J) are two

neutrosophic soft cubic set then
we define and denote  P- order

as (P, 1)cx (Q,J) if and only

if the following conditions are
satisfied

e) I cgland

) P(e)<g Q(e;)) for
all & €l if and only if
Ae; (X) < Be; (¥)
and Ae; (X) > 1e; (x) for

all xe X
corresponding to
eache; el .

We now define the P-union, P-intersection, R-union
and R-intersection of neutrosophic cubic soft sets as
follows:

Definition: 3.16
Let (F,1)and (G,J) be two neutrosophic soft

cubic sets (NSCS) in X where | and J are any two
subsets of the parameteric set E. Then we define P-

unionas (F, 1) U, (G,J) = (H,C) where
C=1uld
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H(e) =

F(e) Ifeel-1J
G(e) Ifeed—I
F(e) ve G(e) Iifeelnd

where F (&) v, G(g) is defined as
F(e) ve G(e) =
{<X’ maX{ 'A‘ei (X)’ Bei (X)}l(;tei V:uei )(X) >X EX} ei € I ﬁ.]

where A, (X), B, (X) represent interval

neutrosophic sets. Hence
FT (&) Ve G’ (&)=

{< x,max{A: ), B:_ (x)},(,g v,u: )X)>:xeX} e, elnld

’Fl(ei) Vp Gl(ei) =

{< x,max{A'e_ (), B'e_ (x)},(,i'e_ vy;_ )X)>:xeX} e, el

F(e) vy G"(e,) =

{< x,max{A: ), BZ_ (x)},(,i':_ vys )X)>:xeX} e, el

Definition: 3.17
Let (F,l)and (G,J) be two neutrosophic soft

cubic sets (NSCS) in X where | and J are any subsets
of parameter’s set E.
Then we define P-intersection as

(F.1) m, (G,J) = (H,C) whereC=1"J,
H(e) = F(e) A, G(g) and e, e I N J.
Here F(&;) Ap G(g;) is defined as

F(e) ~»G(e) = H(e) =

{<x min{Aei (%), Bei (x)},(/lei AH, )X >:xeX}e eln]

where A, (X), B, (X) represent interval
I I

neutrosophic sets. Hence
FT (&) ~p G’ (&) =

{< x,min{A: ), B: (x)},(ﬂ:. Ay’ef_) (X)>:xeX}e elnd

F'(e) ne G'(e) =

{<xmin{A! (0,8' (x)},(,1'e_ Ay;_ )X) >:xeX} e elnd

FF(ei) p GF(ei) =
{< x,min{Az. (x),Bz_ (x)},(,v:_ AyeF. )X) >:xeX} e, el

Example: 3.18 (P-ORDER)

Let X={X1,X2,X3,X4,Xs} be initial universe,
I = J= {ee;} are any subsets of
parameter’s set E={ey,6,,63}.
Let (F.D be NSCS
as

(F.N={F)={<x A, (9.4 ()>xeX} e cl}

IS

defined

X Flel] Ffe2]
e (i 0 [A(e)
[0.5.0.6)[0.3,0.8)[0.3,0.4] [04.02,05) [0.2,0.6)[0.1,0.3)[0.2,0.8] [0.7.0.5,0.6]
[0.2,0.5)[0.4.0.7][0 5,0 6] [03,05.04) 04,0 5)[0.3,0.5][0.2,0.4] [06.04,05]
[03.04)07.08](0.1,02] [0.5,06.04] [0.2,03)[0.1.03)[04,05] [05.0304]
[0.1.07)[02.04](0.6.0.7] [0.6.03.06] [0.5.06)[0.4.0.5)(03.0.4] [08.0505]
[0.4,05)[03.05](0.2,04] 07,0402 [03,06)[0.2.03)[05,06] [04,03,03]

Let ZG,J) be NSCS defined as
(G.9)={G(e))={<x B, (9, . () >:x X} ¢, €I}

is

X Glel] ie2]
B, (%) My (5} B, ) i (%)
103,04)[0.7,0.9)(0.1,0.2] [050604] [0.4,0.6)(0.7,08][0.1,0.4] 10.8,0.6,0.5)
[0.6,0.8)[0.3,04)[0.1,0.7] [0.4,05,06] [0.1,0.5][0.4,0.7][0.5,0.6] [0.5,03,04]
[03,0.6)[0.4,0.7)[0.3,0 6] [0.4.0.7)(0.1.0.3][02,0.4] [06.03,02)
[0.6,0.7)(0.3, 2 .6,0.5,0.5] [0.3,0.4][0.7,0.9[0.1,0.2] [0.4,0.6,0.6)
I T S T RCECT R OEE, IR
Then P- union is denoted
by (F, 1) U, (G, J) and defined as
F UGlel) FUG[e2]
AUBel(x) AUu el(x) > < AUBe2®x) . AU e2(x) B
e [0.5.0.6][0.7,0.9][0.3,0 4] [05,06.03] [0.4,0.6][0.7,0.8][0.2,0.8] [08,06,06]
x 2 [0.6.0.8][0.4.0.7][0.5.0.6] [0.4,0.5.0.6] [0.4.0.5][0.4.0.7][0.5.0.6] [0.6.0.4.0.5]
b 5 [0.3.0.6][0.7.0.9][0.3.0.4] [0.5.0.6.0.6] [04,0.7][0.1.0.3][04.0.5] [06.03.04]
- [0.6.0.7][0.3,0.4][0.6,0.7] [0.6,05.0.6] [0.5.0.6][0.7,0.9][0.3,0.4] [08.06,06]
=~ [0.4.0 5][0.3.0.5][0.3.0 5] [03.0203] [0.5.0.6][0.6.0.7][0.5.0 6] [06.0.7.05]
Then P- intersection denoted
by (F, 1) m, (G, J) and defined as
X F Grel) F Grel)
A NBelix) ANy el(x) > AN @2(x)
x [0.3,0.4](0.3,0.8][0.1,0.2] [0.4,0.2,0.4] [0.2,0.6](0.10.3][0.1,0.4] [0.7,0.5,0.5]
2 [0.2,0.41(0.3,0.4](0.1,0.7] 10.3,0.5,0.6] 10.1,0.51(0.3,0.51(0.2,0.4] [0.5,03,0.4]
X3 [0.3,0.4](0.2,0.7][0.1,0.2] 10.3,0.4,0.4] 10.2,0.3)[0.1,0.3][0.2,0.4] 10.5,0.3,0.2]
[0.1,0.7)[0.2,0.4][0.2,0.4] 10.6,0.3,0.5] 10.3,0.4][0.4,0.5][0.1,0.2] [0.,0.5,0.05]
[0.2,0.6][0.2,0.4][0.2,0.4] 0.3,0.2,0.2] 10.3,0.6][0.2,0.3][0.3,0.4] 0.4,0.2,0.3]

Definition: 3.18
Let (F,l)and (G, J) be two neutrosophic soft

Subic sets (NSCS) in X where | and J are any
subsets of parameter’s set E.
Then we define R-union as

(F,1)WUr (G,J)=(H,C) where C=1U1J
H(ei) =

F(e) ifeel-J
G(e,) ifeed—I
F(e) vy G(g) ifeelnd

where F(g;) v G(e,) is defined as
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F(e) ve G(g) =
{<x max{ A, (0B, (O} (A, A1, )09>xeX} e el

where Aei (), Bei (X) represent interval
neutrosophic sets.
Hence F'(e)v,G'(e)=
{< x,max{A; ), B; (X)}’M; Ay;) (x)>:xeX}e elnd

= (&) Vg Gl(ei) =
{<xmaq{A! ()8 (x)},(ﬂ;_ Ay;_ )X)>:xeX} e elnd
FF(ei) VR GF(ei) =
{<xmaqA’ (9B (x)},(z:_ Ay:_ JX) >:xeX} e elnd

Definition: 3.19
Let (F,1)and (G,J) be two neutrosophic soft

cubic sets (NSCS) in X where | and J are any subsets
of parameter’s set E.
Then we define R-intersection as

(F,1) s (G,J) =(H,C) whereC=1nJ,
H(e) = F(e)Az; G(g)and e, e I N J.
Here F(e;) Ay G(g,) is defined as

F(e) ~nxG(e) = H(e) =

{<x min{Aei (), Bei (x)},(/lei vyei)(x) >:xeX}e elnd}

Example 3.21: (R -ORDER)
Let X={x1,X2,X3,X4,Xs5} be initial universe,
I = J= {e,e;} are any subsets of
parameter’s set E={e;,e;,63}.

Let (F,D be NSCS defined

as
(F.N={Fe)={<x A, (9.4 ()>xeX} e cl}

X Ples) Plez)
e e () e [A(ex)

X1 [0.2,0.21[0.2,0.51(0.2,0.5] | [0.25,0.350.4] |  [0.2,0.71[0.2,0.5110.1,0.5] 10.25,0.25,0.6]

Xz [0.4,0.7][0.1,0.4][0.2,0.4] | [0.35,0.5,0.3] [0.5,0.8][0.5,0.6][0.2,0.5] [0.45,0.3,0.4]

x5 [0.6,0.9][0.0,0.2][0.3,0.4] | [0.5,0.6,0.55] [0.4,0.91[0.4,0.7][0.3,0.5] [0.35,0.2,0.45]
IS
Let (G,J) be NSCS defined
as
(G,9)={G(e) ={<x B, (%), 4, (9 >:xeX} & €I}

1 I

is

pel > i) >
1035,0.3,03] 0.4,0.5,08]
03, 050308
05,0450

205105 051
050304270705

Then‘. R-union denote by
(F,1) U (G,J) and defined as

04,06
0.7.03,04] o7,

ES F U Gial)

oA Sl

0.6030[04,071[0.7,05] [10503,04] 0709040707051 [l035.020.2]

Then ‘ R- intersection is denoted by
(F,1) Ng (G,J) and defined as

X N Glel) FN Gfed)
< A NBelfy) Mpel > < ANBeXx) JNuedt) =
r [0.2,0.3110.3,0.510.3,0.5] [0.35,0.3,0.5] [0.1,0.31(0.3,0.5][0.1,0.5] 10.4,0.6,0.8]
s [0.2,05110.1,0410.2,0.4] [0.35,0.5,0.6] [0.4,0.71(0.4,0.61[0.2,0.5] [0.5,0.3,0.61
x3 [0.6,0.8][0.0,0.2][0.3,0.4] [0.7,06,055] [0.4,0.9][0.4,0.5][0.3,0.5] [0.5,0.45,0.45]
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