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Abstract:The P-union ,P-intersection, P-OR and P-AND
of neutrosophic soft cubic sets are introduced and their
related properties are investigated. We show that the P-
union and the P-intersection of two internal neutrosophic
soft cubic sets are also internal neutrosophic soft cubic
sets. The conditions for the P-union ( P-intersection ) of
two T-external (resp. I- external, F- external) neutrosophic
soft cubic sets to be T-external (resp. I- external, F-
external) neutrosophic soft cubic sets is also dealt with.

We provide conditions for the P-union ( P-intersection ) of
two T-external (resp. I- external, F- external) neutrosophic
soft cubic sets to be T-internal (resp. I- internal,F- internal)
neutrosophic soft cubic sets. Further the conditions for the
P-union (resp. P-intersection ) of two neutrosophic soft
cubic sets to be both T-external (resp. I- external, F-
external) neutrosophic soft cubic sets and T-external (resp.
I- external, F- external) neutrosophic soft cubic sets are
also framed.

Keywords: Cubic set, Neutrosophic cubic set, Neutrosophic soft cubic set, T-internal (resp. I- internal,F- internal) neutrosophic
soft cubic sets , T-external (resp. I- external, F- external) neutrosophic soft cubic set.

1 Introduction
Florentine Smarandache[10,11] coined neutrosophic sets
and neutrosophic logic which extends the concept of the
classical sets, fuzzy sets and its extensions. In neutrosophic
set, indeterminacy is quantified explicity 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.
Pabita Kumar Majii[18] had combined the Neutrosophic
set with soft sets and introduced a new mathematical
model ‘ Nuetrosophic soft set’. Y. B. Jun et al[2].,
introduced a new notion, called a cubic set by using a
fuzzy set and an interval-valued fuzzy set, and investigated
several properties. Jun et al. [19] extended the concept of
cubic sets to the neutrosophic cubic sets. [1] introduced
neutrosophic soft cubic set and the notion of truth-internal
( indeterminacy-internal, falsity-internal) neutrosophic soft
cubic sets and truth-external ( indeterminacy-internal,
falsity-internal) neutrosophic soft cubic sets

As a continuation of the paper [1]We show that the P-
union and the P-intersection of T-internal (resp. I-
internal,F-internal) neutrosophic soft cubic sets are also T-
internal (resp. I-internal,F-internal) neutrosophic soft cubic
sets. We also provide conditions for the P-union ( P-
intersection ) of two T-external (resp. I- external,F-
external) neutrosophic soft cubic sets to be T-external
(resp. I- external,F- external) neutrosophic soft cubic sets.

We provide conditions for the P-union ( P-intersection )
of two T-external (resp. |- external,F- external)

neutrosophic soft cubic sets to be T-internal (resp. I-
internal ,F- internal) neutrosophic soft cubic sets.

We provide conditions for the P-union (resp. P-
intersection ) of two NSCS to be both T-external (resp. I-
external ,F- external) neutrosophic soft cubic sets and T-
external (resp. I- external,F- external) neutrosophic soft
cubic sets.

2 Preliminaries

2.1 Definition: [5] Let E be a universe. Then a fuzzy set p
over E is defined by X = { ux (x) / x: x € E }where p is
called membership function of X and defined by ux: E —
[0,1]. For each x E, the value ux(X) represents the degree of
x belonging to the fuzzy set X.

2.2 Definition: [2] Let X be a non-empty set. By a cubic
set, we mean a structure E = {{x, A(x), u(x)) |x € X}

in which A is an interval valued fuzzy set (IVF) and p is a
fuzzy set. It is denoted by(A, 1),

2.3 Definition: [9]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).

2.4 Definition : [4] Let X be an universe. Then a
neutrosophic (NS) set A is an object having the form

A ={<x: T(X),I(X),F(X) >: x € X}

where the functions T, I, F : X — J0, 1+ defines
respectively the degree of Truth, the degree of
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indeterminacy, and the degree of Falsehood of the
element x € X to the set A with the condition.

0<TX) + I(x) + F(x) <3*
2.5 Definition : [7] Let X be a non-empty set. An interval
neutrosophic set (INS) A in X is characterized by the
truth-membership  function Ar, the indeterminacy-
membership function A, and the falsity-membership
function Ag. For each point x € X, Ar (X),Ai (X),Ar (X) S
[0,1].
For two INS
A = {<x [AT(x), AT(X)] [A(X), A'(X) 1. [AF(X),
A (X)]>: x € X}
and
B = {<x, [Br(x), Br"(x)], [Br(x), BI"(x) ]. [BF(X),
B (X)]>: x € X}
Then,
1. ACB ifandonlyif

Ar () =Br (), AY () <Br (x)

AT ()= By (X), AT (x) 2B (x)

AZ(X)=BE(X), Af(x)=BE(x) forall xe X.
2. A=B ifand only if

Ar (X)=Br (x), Ay (X)=Br (x)

AT ()= B (x), A" (x) = B (x)

Az (X)=Be (X), Af (x) = BE(x) forall x € X.

3. A= x [AR00, AL 1A 00, AT (OLIAT (9, A (9] > X X}

[max{A;(x). By (x)}, max{Aj (x), By ()},
[max{Ag(x), Br (x)}, max{A¢ (x), Br () }] > x € X}

5.
AU B ={< x,[max{A7 (), BT (x)}, max{A}(x), B} (x)}],
[min{A;(x), By ()}, min{A; (x), Bj (x)}],
[min{A:(x), Be ()}, min{A£ (x), BE (x)}]>: x € X}
2.6 Definition: [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 AcE then

(P, A) ={P(g; ) = {<X, Aej(X),Aej(X) > xeU}e; e AcCE}

where  Ae; (X)={< X, A*T. (), A‘ii (), Ae'? (x)>/xeU}is an
interval neutrosophic set ,
Qe (X) ={< x, (/‘tli (x), /ﬂ,i (x), /1; (x)>/xeU} is a

neutrosophic set. The pair (P,A) is termed to be the

A A B ={<x[min{A7(x), BT ()}, min{A7(x), B} ()},

neutrosophic soft cubic set over U where P is a mapping
given by P :A - NC(U)

2.7 Definition: [1]
Let X be an initial universe 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 €E) (A;iT (x)< ﬂli (x)< /sgiT x).  (2.1)
e indeterminacy-internal (briefly, I-internal) if the

following inequality is valid

(VxeX.g eE) (A ()< () <A (X)), (22)
« falsity-internal (briefly, F-internal) if the following

inequality is valid

(VxeX,g e E)(A;iF(x)s /lsi (x)< A;iF(x)). (2.3)

If a neutrosophic soft cubic set in X satisfies (2.1),
(22) and (2.3) we say that (P,A)is an internal

neutrosophic soft cubic set in X.
2.8 Definition: [1]
Let X be an initial universe 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 €E) (ﬁ; (x) e (/-\EgT (X),AQiT o)), (24)
o indeterminacy-external (briefly, | -external) if the
following inequality is valid
(VxeX,g €E) (Alel (x) e (A;iI (x), /-\;;I X)), (2.5)
« falsity-external (briefly, F -external) if the following
inequality is valid
(VxeX,g cE) (/1; (x)e (A,;iF (x), A;iF(x))). (2.6)
If a neutrosophic soft cubic set (P, A)) in X satisfies
(2.4), (2.5) and (2.6), we say that (P, A) is an external

neutrosophic soft cubic set in X.
2.9 Definition [1]
Let

(P.N={P(e) ={<X A, (¥4 (X)>:xeX} g1}

and
(Q.9)={Q(e;) =B; ={<x,B, (X), e, (x)>:x X} € €I}

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
a) I=Jand
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b) P(e)=Q(e) for all & €| if
and only if Ae(x)=Be(X)
and Ae; (X)=y£;(x) ~ for all
Xe X  corresponding  to
eache, e 1 .

2. (P,1)and(Q,J) are two neutrosophic soft

cubic set then we define and denote P-
order as (P,1)<p (Q,J) if and only if

the following conditions are satisfied
c) I cJand

d) P(e) <, Q(e;)for all g el
if and only if Ae; (X) < Be;(X)
and Ae; (x) < 1;(x) for all
X € X corresponding to each
g el.

3. (P,D)and(Q,J) are two neutrosophic

soft cubic set then we define and de-
note P-orderas (P,1)cg (Q,J) if and
only if the following conditions are sat-

isfied
e) | <Jand
f) P(e)<gQ(e) forall € €l

if and
Aei ()= Bej(X)

and Je; (x) > (X
Xe X  corresponding  to
eache, e I .

2.10 Definition: [1]

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-union of
neutrosophic soft cubic set as (F,1)u,(G,J)=(H,C)

only if

for all

where C=1uUJ

F(e) ifeel-1J
H(e) Gle) ifecd—I
F(e) vs G(g) ifeelnd

where F(g;) v, G(e) is defined as

F(e) ve Gle) =

{<x,max{A, (¥).B (0}, (2 v e )(X)>1xEX} € eln]
where Aei (x),Bei (x) represent interval neutrosophic sets.

Hence
FT(ei) Vp GT(ei) =

{< x,max{A: (x),B:_ (x)},(ﬂ: Vﬂz_) (X)>:xeX}eelnl,

F'e) vp G'(e) =

{< x,max{A'e_ (x),B'e_ (x)},(/l'e_ vyl_ YX)>:xeX}eelnd,

FF(ei) Vp GF(ei) =

{<x, max{AZ' (x),B:' (x)},(l:_ \/ﬂj)(x)>:xeX} gjelnl -
2.11 Definition: [1]

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 P-intersection of neutrosophic soft cubic
setas (F,1) N, (G,J) = (H,C) wherec=1nJ,

H(e) = F(&) A G(&)

H (ei) = F(ei)/\P G(ei) and
F(e) Ap G(&) is defined as

F(&) ~p G(g) = H(e) =
{<x, min{Aei (x),Bei (x)},(/lei /\,uei)(x)>:x eX}e elnd

g e 1 nJ.Here

where Aei (x),Bei (x) represent interval neutrosophic sets.

Hence
FT(ei)Ap GT(ei) =
{< x,min{A:_ (x),B: (x)},(/fe_ Ay:_) X)>:xeX}eelnd,

F'(e) ApG'(g) =
{< x,min{A'e_ (x),B'e_ (x)},(l'e_ Aﬂ'e_)(x)>:xGX} gelnd,

FF(e) Ap G (&) =
{< x,min{A'; (x),B':_ O} (A5 Aﬂ:) (X)>:xeX}eelnl

i & i

3 More On P-union And P-intersection Of Neutrosoph-
ic Soft Cubic Set

Defintion: 3.1
Let

(F. D) ={F(g)={< X'Aei (x),&ei (x)>:xeX} e;el}and
(G, ) ={G(g;) ={<x, Bei (x),yei (x)>:xeX} g eJ}be

neutrososphic soft cubic set (NSCS) in X. Then
[1] P-OR is denoted by (F,1) Vp (G,J ) and de-

fined as (F,1) Vp (G,J) =(H, I xJ) where

H(Oli,ﬂi)z F(Oll)UP G(ﬂl) forall(ai,ﬂi) elxJ.
[2] P-AND is denoted by (F, 1) Ap (G, J) and de-

finedas (F,1) Ap (G,J) = (H, 1 xJ) where

H(al,ﬂl) = F(O{I)F\P G(ﬂl) forall(ai,ﬂi) elxJ.
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Example: 3.2
Let X = {Xi1, X2,X3} be initial universe and E = {e1, €2}
parameter’s set. Let (F, 1) be a neutrosophic soft cubic set

(F.1) ={(F(e))° ={< X, A§, (0. 4, () >:x e X} g e1}.

(F1C=

over X and defined as {< x,([l_AgiT ,1_A;T],[1_Agi' ,1_A;'],[1_A;F,1_A\%F])
(F.D)={F(g) {<x,Aei (x),ﬂei (X)>:xe X} gj €l}and (1_/1;’1_/1,9“1_/1;%)(6)(} e cl.
X F(e1) F(e2) Example:3.4
<Aei(), he(X) > | <Aex(x), A ep(X) > Let X = {X;, x2} be initial universe and E = {ei, es}
x| [0.50.6][0.6,0. | [0.40. |[0.3,06][02,0. |[0.30. arameter’s set. Let (F,1) be a neutrosophic soft cubic set
. | 71[0.5,0.6] 506] | 7][0.2,0.4] 404 | P ' ’ phic
x | [0.4,0.5][0.7,0. | [050. | [0.3,0.5][0.6,0. | [0.4,0. | OVer X and defined as
2 | 8][0.2,0.3] 6,0.6] | 8][0.2,0.6] 7,05] | (F.D)={F(g)={<x, Aei (X),ﬂei (x)>:xeX}ejel}
x | [0.203][0.20. | [0.30. [ [0.407][0.20. | [0.50. |~ Fe Fe)
s | 3][0.3,0.5] 4,0.6] | 5][0.3,0.6] 6,0.6] L 2
_ % . < Aei(x), | < Aex(X),
(G J)={G(&) ={<x, B, (x), 4, (x)>:xeX} & €l} Aei(x) > Aey(x) >
X G(e1) G(ey) x | [0.3,0.5][0.1,0. | [0.6,0. | [0.4,0.6][0.5,0. | [0.5,0.
<Beu(x), pei®) > | < Aeax), peax) > | 1 | 4][0.50.8] 5.0.7] | 7][0.6,0.9] 4,0.4]
x | [0.7,0.9][0.3,0 | [0.7,0. | [0.4,0.7][0.1,0 | [0.5,0. | x | [0.6,0.8][0.4,0. | [0.7,0. | [0.2,0.4][0.4,0. | [0.3,0.
1 | .5][0.3,0.4] 4,0.6] | .3][0.1,0.2] 2,0.2] | 2| 71[0.4,0.7] 5,0.3] | 7][0.3,0.6] 7,0.8]
x | [0.5,0.6][0.3,0 | [0.6,0. | [0.4,0.6][0.4,0 | [0.6,0. | Then
2 | .7][0.1,0.2] 4,0.2] |.7][0.2,0.5] 504] | (F.1) “={(F(e;)° ={<x. A& (x). 4 ()>:x X} e; =1}
x | [0.3,0.4][0.1,0 | [0.5,0. | [0.5,0.8][0.1,0 | [0.7.0. | . .. ! !
s | .2][0.2,0.4] | 3,05] |.4][0.1,04] |3,0.4] | isdefinedas.
P-OR is denoted by (H, IxJ) = (F,1) vy (G,J) X Fe(e1) Fe (e2)

' ' p = < A® ex), | < A°  ei(x),
where Aei(x) > Ae(x) >
IxJ={(e).&).(e1.€5).(e5.81). (e, €5 )}is defined x | [0.5,0.7][0.6,0.9 | [0.4,0. | [0.4,0.6][0.3,0. | [0.5,0.

X| H(e,er) H(eue2) H(ez,e1) H(ez,e2) 1 | ][0.2,0.5] 5,0.3] 5][0.1,0.4] 6,0.6]
F(er) U F(er) U F(e2) U F(e2) U x | [0.2,0.4][0.3,0.6 | [0.3,0. | [0.6,0.8][0.3,0. | [0.7,0.
G(e) G(e2) G(e) G(e) > | 1[[0.3,0.6] 5,0.7] | 6][0.4.0.7] 3,0.2]

x| 0709 [ 07 [ 0506 [ [05 | [0709 [ [0.7 | [0400. | [05

1 1[0.6,0. ,0.5 1[0.6,0. ,0.5 ][0.3,0. ,0.4 7][0.2,0. ,0.4 Proposition 3.5

7050 | 06 | 7][0.50 | 06 | 5][030 | 05 | 7][0.20. | 0.4 Let X be initial universe and I, J, L and S subsets of
6] ] 6] ] 4] ] 4] ] parametric set E. Then for any neutrosophic soft cubic
x| 0506 | [0. | 0406 | [0. | 0506 | 0. | 0408] | 06 | sets A = (F.I), B = (G.I), € = (EL) D = (T,5) the

2 1[0.7,0. 6,0. | ][0.7,0. 6,0. 1[0.6,0. 6,0. [0.6,0.8] | ,0.7 fo”owing properties hold

8][0.20 | 6,0. | 8][0.20 | 60. | 8][0.20 | 7.0. | [0.2,06] | ,05 (1) ifeA CpBand B Sp Cthen A S C.
= a 19 4 14 5] ] (2) ifACrBthenBCCSpeAc”.
x| 0304 | 05 | 0508 | [07 | [0407 | [05 | [0508] | [0.7 (3) if«A SpBand 4 SpC then A Sp B Np C.
5 | 1020. | 04 | ]020. | 04 | ]0205 | 06 | [0205] | 06 (4) if-A SpBand € SpB then A Up € SpE.
3][030 | 06 | 3][0.30 | ,06 | ][0.306 | ,06 | [0.306] | ,06 (5) ifed CpBand € SpD then o4 Up € SpB Up D and
o A ]! ! ! A NpC SpB NpD.
Proof: Proof is straight forward
Definition:3.3 Theorem:3.6 Let (F,I) be a neutrosophic soft cubic set

The complement of a neutrosophic soft cubic set
(F.D={F(&;) ={< X, Ae. (), 2. (X)>:x X} ; €l}is
1 1

denoted by (F, |)C and defined as

(F.)° = (1= (FS, =)}, where F®: =l - NC(X)
and
Fo(e;) = (F(—e;))° forall g el

= (F(&)° (as —(—e;)=¢;)

over X.
(1) If (F,I)is an internal neutrosophic soft cubic set, then
(F, 1) is also an internal

neutrosophic soft cubic set (INSCS).
(2) If (F,1)is an external neutrosophic soft cubic set, then

(F, 1)¢is also an external Neutrosophic soft cubic set (ENSCS).
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Proof.
(1) Given

(F.D={F(e) ={< X, Ae, 09,2, ()>:x =X} ejcl}

is an INSCS this implies

pe (x)< g ()< AT ()
Al (0 g (00 < A (),
At (1)< 2g, ()< AT (x),

i
for all e, el and for all x e X.
thisimplies

1- AL (0<1- 28 (0<1- Ag! (x),
1—Ae+i| (X)<1- zéi ) sl—Ae‘i' x)
1—AériF(x)sl—/1';i(x)§1—AgiF(x)
for all & el and for all x e X.

Hence (F, |)c isan INSCS .

2 Given
(|:,|):{F('3i)={<X,Aei (x),ﬂei (X)>:xeX} e el}is
an ENSCS this implies
/1T (x) e (Ae (x), Aei (x)),
ﬂei X <;E(A9i X'A*i X))
2, (x) e (A" (x), AT (x))
for all ¢; eland for all xeX.

Since 5 (e (AT).AT(X) &

0<AT(x)< AT (x)<1,
A (¥ (A (x), A () &
0< A ()< Al (x)<

7 (x)e (AT (x). A < )e
0<AF(x)< AF(x )_

So we have

AL ()= A5 (or AT (x)< 2L (x)
24 ()< A (xJor & ()< 2L (),
7E (x)< ALF () or ATF ()< (x)

this  implies

1- /1; (x)>1- A;iT (x)or1- A;iT (x)>1- /1; (x),

1- 75 (x)21- At (x)or1— AL (x) 21~ 2 (x),
1-7g (x)21- A7 (x) or1- AT (x) 21 /1§(x),
for all e; eland for all xeX.
Thusl—i;(x)e(l—Ae’iT(x),l—AgiT(x)) ,
12 (e - A1~ A" ()

1-7¢ (x)e (0~ A7 (x)1- AT (x))

Hence (F,1) isan ENSCS.

Theorem: 3.7
Let

(F)={FE)={<x A, (),
d
(G,9)={G(e) ={<x B, (x), 4, (x)>:xeX} e e}
be internal nuetrosophic cubic soft sets. Then,

D) FnuU, (G,JI) isanINSCS

@ F NN, (G,JI) isanINSCS

Proof:
Q) Since (F,1) and(G,J) are internal neutrosophic

soft cubic sets. So for (F,1) we have
-T T +T
A (<2 ()< AT (x).
AGl ()< 6 (0 < AL AT ()<
for all e; eland for all xeX.
Also for (G,J) we B’T (x)< ug (x)< B+T (x),
o5 (1)< 4 ()< B (1)
for all e;eJand for all x eX. Then we have
max{A;" (. Be" (= (A1 v ul )00 = max{AZT (0.Bg" (),

/1ei(x)>:XGX} e, €l}an

By (X)< g, (¥) < B” (),

max{A' ().Bg' (p= (A, v ] )00 = max{Aq! (), Be' (<)
max{A; " (0. Bo " (= (A5 v uf )00 = max{ALT (x).BS" (.

for all e;eludand for all xe X. .
Now by definition of P-union of (F,I)and (G,J), we have
(F.1)u, (G,J) =(H,C)where IluJ =C and

F(ey) if ec1-J
H(e;) = <G(ey) if ee J-1
F(e) v, G(ei) if eelnd

if & el nJ, then F(e) v, G(e) is defined as
F(ei) vp G(&) = H(e;)=

fe x, max{A, (),B,, (O} (J, v 16 )(¥).x € X, g el NI |-

R. Anitha Cruz and F. Nirmala Irudayam. More On P-Union and P-Intersection of Neutrosophic Soft Cubic Set



Neutrosophic Sets and Systems, Vol. 17, 2017

79

where

FT(ei)Vp G'(e) =
o x maxAT (x),BT (9}, (4, v )T (9, x€ X, & €1 M3,
Fl(ei)vp G'e) =

kx, max{A' (x),B! (X)}.(%, v £)' ()X € X g < A3},
FF(ei)Vp Gi(e) =

& x, max{A” (), BF (x)3. (&, v )" (X).x e X grel A3
Thus (F,1)u, (G,J) is an INSCS if

Ife;e I1-J or e;€J—1 then the result is trivial.
Hence (F,1) U, (G,J) isan INSCS in all cases.

gelnd.

)
and H(e;) =F(e) ~p, G(e) f

& elnJ then F(g) A, G(g) is defined as
H(e)) =F(&) ~p G(e)=

fex,min{A, (),B, (0} Atie) () > xeX,eclI)
given that (F,1)and (G, J) are INSCS.

So

A ()< 2 (x)< AT (x), AL (0 < 2, () < AL (%),

AF (< E ()< AF (1)

for all e; el and for all xeX.

And for (G,J) we have Be’iT (x)< /JeTi (x)< Be*iT (x),
B.' ()< ps, (0 <BS' (0, BT (x)< g, ()< B2F(x)

for all e;eJand for all xeX.

min{A;" (x), BeT (xB< (2] A u] )0 <min{AT (x), BT (x)},
min{A;i' (x), B;i' (xpp= (A'e. A ”Ie. )(x) < min{Ae*i' (x), Be*i' (X}
min{A;iF (x), Bgf (xpr< (,1'; A u:, )(X) < min{,ogiF (x), B;f (xp
for all e;elnJand for all x e X.

Hence (F,1) n, (G,J) isan INSCS.

Definition: 3.8
Given two neutrosophic soft cubic sets (NSCS)

(F.D={FE)={<X A, (9.4 ()>xX} & <l }and
(G.9)={G(e) ={<xB, (.45, (X)>:xeX} e}, if

we interchange Aand p,

Then the new neutrosophic soft cubic set (NSCS) are
denoted and  defined as

(F, 1) ={F(e) ={< X, Aq (%), kg (x)>:x € X} & el}and

Since (F,1) N, (G,J) = (H,C)where In] =C

. Also

far we have

(G,J) ={G(e;) ={< x, Be, (). %, (X)>:x € X} & cJ}res

pectively.

Theorem 3.9
For two ENSCSs

(F.N={F(E)={<X A, (9.4 ()>xX} & <l }and
(6.9)={G(e) ={<x.B,, (¥, (9>:x X} & I}in

X , if (F,1)"and(G,J)"are INSCS in X then
(F,) Up (G,J)isan INSCS in X.

Proof:

Since

(F.D={F(E)={<X A, (9.4 ()>xX} & <l }and

(6.0)={G(&) ={<x.B, (9. (9>1xeX} & <}are
ENSCS.

Then for (F)we have 7 (x)e(AgiT(x),A;T(x)),
L WA A 6e R (AT
for all ejeland forall xex and (GJ) we have

4 (e (80 81 (0)

i ()2 (BT (0BT (X))
#g, () (B, (x), B2 (x))
for all & eJand for all x e X.
(F. ) ={F(e,) ={< X, Aq. (X), te (x)>:x X} & €1}and
(G ) ={G(e)) ={< X, B, (), % (¥)>:x e X} & eI}are
INSCS AT (x)< g ()< AT (x)
A O)S pg 0) <A, AT (X)< g (x)< (x)
for all e;eland for all x e X.
B IT( x)< 2 ()< B ()

B,' () < z' (0 <B' (0, BT (x)< A (x)<BF(x).
for all e; eJand for all xeX. Since (F,l)and (G,J)

Also  given that

so this implies

And

* *
are ENSCS and (F,1) and(G,J) are INSCS. Thus by

definition of ENSCS and INSCS all the possibilities are
under

D @) £ () ATK< K ATK
@) 7100 A ()< 4 (0= A1
@) 7 () A\;F(x) :.(x>s AF ()

(b1) s (x)<B;
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02) 1 ()< B ()< 2 (¥)< B () Fl(e) ve G'(6) =
(b3) ﬂeFi (x)< BgiF(x)s leF, (x)< BgiF(X) {< x, max{A! (x),B! (O} (2) vl (0,xeX,geln J}
2) (a1) A< p (x)< AT ()< A& (x) o
(@2) A (x)< s (x)< AT (x)< g, (%) F (&) ve G™ (&) =
(@) A" (x)= 4 (< AT (x)< 25 () {< x, max{AF (x),BF (O} (4° v & (x),x< X, el n J}
T T T T ' : € €i
®D B, (x)s % ()< % (x)s te, ) for all e; elnJand for all x e X.
(b2) By (x)< 2, (x)< B! (x)< s (x) -
! : ! ! Case: 1
(b3) Bz"(x)< A (x)< BT (x)< 44 () If H(e;) = F(e;) thatisif e;el-J
T T T 4T then from (1)(@l) and (2)(@l) , we have
3) (a1) /1? (x)< Ae_i I(X)SﬂeIi (x)< Aeil(x) 7 (0= AT a2 (0= AT )
(a2) lei (X)S A“’i (X)Sﬂei (X)S Aei (X) for all e; eland for all xeX.
(a3) /1'; (x)< Ae‘i': (x)< ﬂ; (x)< A;ri':(x) Thus
(01) By ()< A (x)< BT (x)< 44 () A W& < AT,
0 B‘I'( )< ,'( )<B*I'( )< ,'( ) for all e;el—Jand for all x e X.
(b2) g \X _j'eu X)= Bey (X He (X Similarly we can prove for (1)(a2) , (2)(a2) and (1)(a3) ,
(b3) B;"(x)< 2 ()< BE™ (x)< g (x) (2)(a3). . | |
D @) A< 0)< AT (40 . WA A e
! ' ' ' AF(x)<AE (x)< AR (x),
2 | < | < +1 < | i i i
(22) AE'F(X)< #eiF )< A F(X)< leiF(X) for all e; el-Jand for all x e X.
(a2) A" (x)< p (x)< AT (x)< 25 (x) Case: 2
(b1) ﬂ; (X)S B;T (X)Sﬂ.l_ (X)S B;T (X) If H(e;)= G(g;) that is if e;eJ —1 then from (1)(b1)
I' _'I I' ll and (2)(b1) , we have
(b2) 4 (x)< Bg' (x)< 2 (x)< BE' (x) o ()= BT (x)and 4 (x)= BT (x)
(b2) g, (x)< B2" ()< 2 (x)< BT (x) for all e, el and for all x € X. Thus

Since P-union of (F,l)and (G,J) is denoted and defined as
lud =Cand

(F.) Up (G,J) = (H,C) where

H(e;)

if & el nJ,then F(e) vg G(e) is defined as

F(e)
= G(e)
F(e) ve G(&)

F(e) vp G(e)=

{ x, max{A, (%),B, (N3} (Je, v e )(X). X € X, &€l NI |

where

F'(e)vp G'(e) =

{< X, max{A:i (), Bji (x)},(ﬁL v ,u:_ )(X),xe X, g el M J}

B, ()< (x)< BT (x),
for all e; € J-1and for all x € X. Similarly we can
prove for (1)(b2) and (2)(b2) and (1)(b3) and (2)(b3). Thus
Be‘iI (x)< ,uéi (x)< Be*iI (x) and

B ()< uE ()< B ().

1
for all e;eJ—1and for all xeX.

Case: 3
If H(e)= F(e)vp G(e) that is if e;elnJ, then
from (D(a1) and (1)(b1) , we have

A;iT (x)< /1; (x)< AjiT (x) for all e el and for all x eX.
and
Be‘iT (x)< ,ueTi (x)< Be+iT (x) for all e;eJand for all xeX.
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Hence (i)
g;elnJthen

(60, b 1 T 9 <m0, 57 0

Similarly we can prove (1)(@2) , (1)(b2) and (1)(a3),

(1)(b3) .
Thus

max{Ae‘i'() (x)}<£ﬂ' Vi J(x)<max{A§'( X), Bgi'(x)}
max{A " (). B, (x)}{f vi ](x)<max{A;F(),BeﬁF(x)}

Thus in all the three cases (F,1) up (G,J) is an INSCS in
X.

Theorem: 3.10
For two ENSCSs

(F,)={F(e)={<x, Aei (x),/lei (X)>:xeX} e el}and
(G.0)={G(e) ={<x,B,. (), e, (%) >:x € X} € €I}in
X if
(F, 1) ={F(e) ={< X, A (%), kg (x)>:x € X} & el}and
(G, )" ={G(e;) ={< x, Be, (), 4, (X)>:x X} & el} are
INSCS in X then (F,1) mp (G,J)isan INSCS in X.

Proof: By similar way to Theorem 3.9 we can obtain the
result.

Theorem: 3.11
Let

(F,D)={F(e)={< x,Aei (x),/lei (x)>:xeX} ejel}and
(G,9)={G(&;) ={<x,Bs. (X), tto. X)>:x€X} €, €}be
ENSCSs in | X | such that
(F, 1) ={F(e) ={< X, Aq (%), 4, (X)>:x X} & e1}and
(G, )" ={G(e;) ={< x, Be, (), 4, (X)>:x X} € )} be

ENSCS in X. Then P-union of (F,I)and (G,J)is an

ENSCS in X.
Proof:
Since (F,1), (G,J),(F,1)" and(G,J) are ENSCS so by

definition of an external soft cubic set for (F,I),
(G,J) » (F, I)* and(G,J)* we have

2500 (AT () AT() L & (e (A (). A (X))
A, (x)e (AT (x). AT (x)),

for all e; el and for all x e X.

) ET0 B0 4l ()e B (0,810
yeFi(x)e (B;i':(x) Bgi':(x)) for all e; Jand for all x e X
W WETE AT (e (A0 AT ()
e, ()2 (A7 (x). AT (x))
|

for all e; el and for al
A (e BT00BTN) L A (e B (0.8 ()
5 ()2 (B, (x). 8.7 (

respectively.
Thus we have

[ﬂ_ v J(x) e{max{A;" (x).B; (< max{A;T (x).BST (x}},

x)) for all e; eJ and for all x e X

AL o e e 0, A 0,

(/1':. 77
€j

P o e man,” 0.8, 0. maxt )85 0

for all e;elnJand for all xeX. Thus we have
(lei Vi, j(x) zmax{A, (x), B,, (x)
for all e; elnJand for all x e X. Also since

(F.1)Up (G,J) =(H,C) where [UJ =C and

F(e)) if eel-J
H(e;) = G(e)) if eeJ—1
F(ei) vy G(e) if eelnd
if ee 1 NJ, then F(e;) v, G(e;) is defined as
F(e) v, G(e) = H(e)=

kx, max{A, (x), Bs, (0}, (e, Vv 14, )(X),x € X, 6 €l NI
where
FT(e) v, G'(e) =

{< x, max{A! (x),B] (x)},(ﬂT. vyz_ ] (x),xe X, e el mJ}

Fl(ei) Vo Gl(ei) =

{< X, max{Ae'i (x), B:i (x)},[lL_ v,ué_ J (X),xeX,geln J}
i€
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FFe)v, G () =

{< X, max{Ag(x),BeFi(x)},(lz_ va_ )(X),Xe X,e el mJ}

i 6
cubic  set

By definition of an external soft

(F,1) Up (G,J)isan ENSCSin X.

Example: 3.12

Let (P,1)and (Q,J) be neutrosophic soft cubic sets in X
where

(P.1)=P(e;)

={<x,([0.3,0.5]]0.2,0.5][0.5,0.7]), (0.8,0.3,04) >e, e 1}

(Q,9)=Q(e,)

={<x,([0.7,0.9]D.6,0.8][04,0.7]), (0.4,0.7,03)> ¢, € J }
forall xeX

Then (P,1)and (Q,J)are T-external neutrosophic cubic
sets in X and(P,1) mp (Q,J)=
(P! I)ﬂ(Q! J):PmQ(el)

={< x,([0.3,0.5][0.2,0.55,[0.4,0.7]), 50.4,0.3,03)> e, elnJ}

for all xeX. 1) e (Q,J)is not an T-external
eutrosophic cubic set since
T T — —
_{(x = 4 \E 0.3,0.5 =
I r?B;Tl g))(AT ﬂBT3+(x) ( :
& & e e

From the above example it is clear that P-intersection of T-
external neutrosophic soft cubic sets may not be an T-
external neutrosophic soft cubic set. We provide a
condition for the P-intersection of T-external (resp. I-
external and F-external) neutrosophic soft cubic sets to be
T-external (resp. I-external and F-external) neutrosophic
soft cubic set.

Theorem: 3.13
Let

(FD)={F(e)={<x, Aei (x),/1ei (X)>:xeX} e el}and

(6.9)={G(e) ={<x.B, ().t (x)>:X<X} & €I}be

T- ENSCSs in X such that

max{{min{A;iT (x), By, T (x}, min{Ae’iT (), B;T (x }

minf maxta T (8T (I maxagT (877 (b
3.7)

for all e; el andfor all e; eJand for all x e X.
Then (F,1) ~p (G,J)isalsoan T- ENSCS.

[/1; /\,ugi J(X) €

Proof
Consider (F,1) np (G,J) =(H,C) where InJ =C

where H(e))= F(e;) A, G(e;) is defined as
F(ei) ~p G(e) = H(e)
= & x, min{A, (x),B, (0} (J, A 1)), x € X, g€l NI}

Foreach eelnJ,

Take

a; = min{ max{A;iT (x), Be_iT (x}, max{Ae_iT (x), B;iT (x)}} and

ﬂeTi _ max{{min{A;riT (X) Be_iT (X)} min{A;iT (X) B;}T (X }

T. T -T +T +T
Then ag, is one of A, (x), Bei (x),%i (x), Bq, (x).
. T _ -
Now we consider ag = AeiT (x) or pgiT (x) only, as the

remaining cases are similar to this one.

If a; = Ae—l (x) then

Bl ()< BT < AT()< AT () and so By =

ey’ ()

thus BT (x)= (AL NBL) (%) < (AL NBY) ()=
1

T

Tiv= AT T
Be () = Py < (ﬁei Mg

](x) .
)

Hence( 71, nu, 00 & (AT BT (9. (AT BT (0)

If agi = A;T(x), then Be_iT(x)g AgiT

(-

and so ﬂeTi = max{Ae_iT (x), By
Assume that f; = AT (x) then Be_iT(x)s AT () <

(x) < B;T (x)

T T
(ﬂei Mg ]‘X) < AT = 82T (0):
. . -T _r
So from this we can write Bei (X)s%i (x) <

Goipos Kwsa
= T T

B, (1) < AT () < (ﬂei Mg )<X> = AT (0= BgT (1)
For this case Be_iT(x)s AT () < (/1; /\/Jgi )(X) <

A;riT(x)s B;iT(x) it is contradiction to the fact that

(F,l)and (G,J) are T-ENSCS.

For the case BgiT(x)s A

A;riT (x) = B;riT (x) we have (/1; Aﬂgi )(x) &
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— I T T\
((AeimBei) (X),Aei ﬁBei) (X)) because (lei A#ei j(x)-
AT() = (ALNBIT(X). Again assume that f; =

1 I I

BT (x)then

6 ATG) S By 0) <

T T ;
(iei /\,uei j(x) SA‘;T(X)S B;riT(x). From this we can

write A;T (x) < B;T (x) <

@i A”; j(x) <At ()= BIT() OF ALT() < B.T()

T T _ .
< (%i Mg, )(X)—A;T(X)s B;riT (x). For this case

T T
AL () = BT(x) < (/Iei N, )(X) <AL= BT ()
it is contradiction to the fact that (F,l)and (G,J)are T-
i -T -T
ENSCS. And if we take the case Aei (x) < Bei (x) <

(/{(Ie—i “‘gi j(x) = AgiT (x)= Be*iT (x)» we get have

(Al e (A Bl AL A )

T T = - T T+
because (/Iei N, )(X) - A;T (x) = (AgnBe) (0.
Hence in all the cases (F,1) ~p (G,J)is an T-ENSCS in
X.

Theorem: 3.14
Let
(F, ) ={F(e)={<x, Aei (x),/Iei (X)>:xeX} e el}and
(G,9)={Gle) ={<x By, (X), /1, (X)>:x X} ¢ J}e
I- ENSCSs in X such that
( . j min{max{A;il(x), Bgil(x)},max{A;il(x), Bgil(x }
A Ap |(X) e
€ €
v max{{min{A;il(x), Bgil(x)},min{Agil(x), B;ril(x }
(3.8)
for all e; el andfor all e; eJand for all x e X. Then
(F,D) mp (G,J)isalsoan | - ENSCS

Proof:
By similar way to Theorem 3.13, we can obtain the result.

Theorem : 3.15

Let

(F)={F(e)={<x A, (9, ()>:x X} € €l}and
(G,9)={G(e;) ={<x,B,. (X),4te, (X)>:x X} & €J}be
F- ENSCSs in X such that

min{ max{A;i F (x), Be_i F (xJ}, max{Ae_i F (x), B;ri F (x)}}

(leFi A#F"Fi j(x) © F F F F
malx{{mln{Aei (x), Bei (xJ}, mln{AEi (x), Bei (x)}}

for all e; el andfor all e; eJand for all x e X. Then

(F,) np (G,J)isalso an F- ENSCS.

Proof : By similar way to Theorem 3.13, we can obtain the
result

Corallary:3.16

Let

(F)={F(e) ={< XA, (%)%, (9> xeX} & €l }and
(6,9)={6(e;) ={< X, B, (X), /2, ()>:xeX} €I} be
ENSCSs in X. Then P-intersection (F,1) ~p (G,J) is also
an ENSCS in X when the conditions (3.7), (3.8)and (3.9)
are valid.

Theorem: 3.17
If neutrosophic soft  cubic  set

(F,)={F(e;)={< x,Aei (x),/1ei (X)>:xeX} e el}and
(6,9)={G(e;) ={<x, B, (X), 4, (X)>:x X} & €J}in
X satisfy the following condition

min{ max{A;iT (x), Be_iT (x)¥, max{Ae_iT (x), B;riT (X)}}

= [ﬂT W; j(x)

€
= max{{min{A;iT (x), Be_iT (xB min{Ae_iT (x), B;riT (x)}} (11D
then the (F,1) ~p (G,J) is both

an T-Internal Neutrosophic Soft Cubic Set and T-External
Soft Neutrosophic Cubic Set

in X.

Proof:  Consider  (F,1) ~ (G,J) =(H,C)  where
InJ=C where  H(&)= F(e)nr, G(e) s
defined as

F(&) ~np G(&) = HE) =
{<xmin{A, (B, 0O} (%, At JX)> XX} el NI}
where
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F'(e) ApG'(g) =

{< x, min{ AZ_ (x),B:_ (x)},(ﬂ:_ A yz_ )(X)>:xeX} e elny}

.For each

a; _ min{ maX{/-\;riT (x), Be—iT (X}, max{Ae_iT (x), B;iT (X)}} and

g;elNJ Take

ﬁeTi = max{{min{A;riT (x),Be_iT (x)},min{Ae_iT (x), B;“iT (x)}} Then

aeTi is one of A;T(x), BgiT(x),A;iT(x), BgiT(x). Now we

consider al Ae (X) or +|T x) only, as the remaining
cases are similar to this one. If a; = AT (x) then
I e_

i
T T() < o T T
By (x) < B; (x) < AT(x) < Aé: (x) and so g =

i )(x) _
B. T (x)

+T ()=
o )= Bei (x)=

+T .. . o R T
B (x) this implies AeiT (x)= 0t = (/Ie A

Bl = B;T(x). Thus

(ﬂ A j(x)

wa (L oud J00= BT W= (AT AB]) (0.

< AT (x), which impli
. (x) Aei (x) which implies

Hence (/1 Ay j(x) ¢ ((A; NBg) (X, (A NB; )+(x))
and (ALNBD) (0 < (4 naf Jo < (AL VB (9.
Be_iT(x)s A;riT(x)S B;T(x),

If &y = A*T () then

&

and so (/1 A, )(X)‘ A+T(x)= (A;ﬁBeTiY(X)-

&
(oo

and

Hence
(AL ~BTY (9, (AL ~BY ()
(AT B () = (A nu] 0 = (AL nBDY (0.

Consequently we note that (F,1) ~p (G, J) is both

T-internal neutrosophic soft cubic set and T-external soft
neutrosophic cubic set in X.

Similarly we have the following theorems

Theorem 3.18

If  neutrosophic  soft cubic  set

(F,)={F(e)={< x,Aei (x),ﬂei (X)>:xeX} e el}and

(G,3)={G(e;) ={< x, Bei (x),,uei (X)>:xeX} e €l}in
satisfy the following
minf max! (4,85 (b maste! )23 1

= [x;i Aye'i j(x)

= max{{min{A;riI (x), B;il (x)},min{Ae’iI (x), B;il (x } ....... (11.2)

then the (F, 1) n, (G,J)is both

an l-internal neutrosophic soft cubic set and an I-external
soft neutrosophic cubic set
in X.

condition

Theorem :3.19
If neutrosophic soft cubic set

(F,)={F(e)={< x,Aei (x),/1ei (X)>:xeX} e el}and
(G,9)={Gle) ={<x By, (X), 4 ()>:xX} & €I}in
X satisfy the
min{ max{Ae+iF (x), Be_iF (x)}, max{Ae_iF (x), B;’iF (x }

(A
= max{{min{A(;’i F(x) Be_iF (x)}, min{Ae_iF (x), B;’i F(x }

.......... (11.3)then the (F, 1) My (G, J)is both

an F-internal neutrosophic soft cubic set and an F-external
soft neutrosophic cubic set

in X.

Corollary:3.20

Let

(F.1)={F(e) ={< X A, (X),%, (9> XX} € €l }and
(G.9)={G(e;) ={<x,B;, (¥) 45 ()>:xeX} g€} e
NSCSs in X. Then P-intersection (F,1) ~p (G,J) s also

an ENSCS and an INSCS in X when the conditions (11.1),
(11.2)and (11.3) are valid.

following condition

The following example shows that the P-union of T-
external neutrosophic soft cubic sets may not be an T-
external neutrosophic soft cubic set.

Example 3.21. Let (P,l)and (Q,J)be neutrosophic soft
cubic sets in X where
(P, 1)=P(e;) ={< x,([0.3,0.5],0.2,0.5][0.5,0.7)), (0.8,0.3,04) >e, 1}

(Q.3)=Q(e,) ={<x,([0.7,0.9]P.6,0.8][04,0.7]),(0.4,0.7,03)> ¢, € J}
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Then (P,l)and (Q,J)are T-external neutrosophic cubic
setsin Xand (P, 1)U (R, 3I)=P o Q(ey)
={<x,([0.7,0.9][0.6,0.8][0.5,0.7]),(0.8,0.7,04)> }
(P.DU, (Q,J) is not an T-external neutrosophic cubic

setin X sm
fﬂ v L Cj(x) =0.8€(0.7,09) =

( O) rgAT uBTg (%)
We con5|der a condition for tﬁe P-union of external

(resp. l-external and F-external) neutrosophic soft cubic
sets to be T-external (resp. I-external and F-external)
neutrosophic soft cubic set.

Theorem 3.22
Let

(F.D={FE)={<XA, (9.4 ()>xX} & <l }and
(6.9)={6(e)) ={<x B (9,41, (>1X X} & I} be

T- ENSCSs in X such that
max{{min{AgiT (x), Be_iT (x)},min{Ae (x )B+T( )}}

min] maxga? T ()BT (cmaxta, T (.87 (xb)

(lT Vg j(x) €

for all e; €l andfor all e; eJand for all x eX. Then
(F,1) Up (G,J)isalsoan T- ENSCS.

Proof:
Consider (F,1)Up (G,J) =(H,C) where lUJ=Cand

F(e;) if ee1-1J
H(e;)) = <G(g) if ee J-1

F(ei) vp G(e&) if eelNJ
where H(e)= F(e;)v, G(e;) is defined as

F(e)v, G(g)= H(e) =
< x, max{A, (x),B, (0} (e, v 14 )(¥), x € X, &€l NI,
where

FT(ei)Vp GT(ei) =

& x, max{AT ()BT ()}, (ZL v 4 J(%).x X, g el A3},

|fei€|ﬂ\]a

consider 0{; = A;T (x) or A;T (x) only as the remaining
' [

cases are similar to this one.

If a, = AT () then

Be_iT (x) < B;T (x) < “T(x) < A;T (x), and so ﬁeT =
|

Ba' () Thus  (A]UBL) (0= Ae_iT (x)=

> (/1; Vﬂgi )(X)_ Hence (/11 VﬂeTi )(X) ¢

(A, UBT) (0. AL UBI) (0). 1f @] = asT(x), then
Be_iT (x)< AgiT (x) < B;”iT (x) and so B =
max{Ae_iT (x).B

-T T o_
6 (x}} . Assume that Be = A\eiT(X) then

T T
avea ) <5 T

By, T(x) < AT < i

< B;T (x)» So  from this we can write
1
-T T T
B, x) < Ag (9 < (ﬁei YV He )(X) <
-T
Ae+iT ()< 8T () or By (0 AT (0=

o agos o

For the case

T

By (x) < Ae_iT(X)<
A vl 1) < T < g+ () it is contradiction to
g H gj Ay (x) = Be; (x)

the fact that (F,I)and (G,J) are T-ENSCS. For the case
-T _- T T

B, (0 < AT ()= @Ei val )(x) <

A;riT (X)S B;iT (x) we have (/1; V/lgi )(X) ¢

T RTY- T RTV
ag = min{ maX{A;iT (x), Be_iT (X)},max{Ae_i (x )B+T( )}} ((Aei B 004 UB:) (X)) pecause

€j
and

T o atT T A=l +T
i _max{{mln{Aei (X)’Bei (X)}’mm{Aei (X)’Bei (x } Again assume that ﬂeTi

T .
Then a. is one of

&
T T +T +T
By, (x), e, (x), By (x).  Now  we

A" (%)

(A; UB{) (x) = AT (x) =
|

<[ AL vl Joo
Be_iT(x)then A&T(X) <

(/ll—i V'”;—i j(x) < AgiT(x) < B;T(x), so from
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this we can write Ae*iT(x) < B (x) <

T T
(/Iei Ve j(x) < A;iT (X)S B;riT (x) o Ae_iT (x) <
- (ﬁl—i vyeTi )(x) < A;iT(X)S BériT(X). For this case
T T
A () < B, (x) < (ﬁei VHy )(X) < A;iT(x)S By ()

it is contradiction to the fact that (F,1)and (G,J)are T-

ENSCS. And if we take the case Ae—iT(x) < Be—iT(x) =

T T
(/Iei vyei j(x) < A:iT (x) < B;riT (x)p ~we get have

(z; ity j(x) ¢
((A; U B; ) (X), A; U BeTi )+(x))because (AL VB ) (%)

T T
= p—T = . _ . _
B (x) (/‘tq Vi )(X). If e el-Jor e;eJ—I then

we have trivial result. Hence (F,1)up (G,J)is an T-

ENSCS in X.
Similarly we have the following theorems

Theorem:3.23
Let

(F, ) ={F(&) ={<x, Aei (x),/1ei (x)>:xeX} e el}and

(6.0)={6(e) ={<x By, (9. (0> XX} & <J}be

T- ENSCSs in X such that

max{{min{A;_T (x), B;T (x), min{A;T (x), B;_T (x)}}

[z} vul ](x) e I N
rA min{ max{A;iT (x), Be_iT (x)},max{Ae_iT (x), B;T (X)}}

for all e; el andfor all e; eJand for all xeX. Then
(F,1) Up (G,J)isalsoan T- ENSCS.

Theorem :3.24
Let

(F,)={F(&)={<x, Aei (x),ﬁei (X)>:xeX} e el}and
(6,9)={G(e) ={< %, B, (¥) 4 ()>:x X} € €J}pe
T- ENSCSs in X such that

max{{min{A;iT (x), Be_iT (x), min{Ae_iT (x), B;T (x)}}

min{ max{A;iT (%), Be_iT (x), max{Ae_iT (x), B;T (X)}}

[lli v,u;ri j(X) €

for all e; el andfor all e; €Jand for all x eX. Then
(F,1) up (G,J)isalsoan T- ENSCS.

Corollary:3.25
Let

(F 1) ={F(&) ={<X As (X), %, (x)>:x e X} € €l}and
(6,9)={6(e;) ={< X, B, (X2t (X)>:xeX} € €I} be
ENSCSs in X. Then (F,1) Uy (G,J) is also an ENSCS in
X when the conditions (12.1), (12.2)and (12.3) are valid.
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