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Abstract: On 2005, F. Smarandache generalized the Atanassov’s intuitionistic fuzzy setsto neutrosophic sets. Also,
this author and some co-workers introduced the notion of interval neutrosophic set, which is an instance of neu-
trosophic set and studied various properties. The notion of neutro- sophic topology on the non-standard interval is
also due to Smarandache. We study in this paper relations between interval neutrosophic sets and topology.
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1 Introduction

In various recent papers, F. Smarandache generalizes
intuitionistic fuzzy sets (IFSs) and other kinds of sets
to neutrosophic sets (NSs)..

The notion of intuitionistic fuzzy set defined by
K.T. Atanassov (1983, 1986) has been applied by
Coker (1997) for study intuitionistic fuzzy topological
spaces. This concept has been developed by many au-
thors (specially Coker and co-workers, 1997; Hanafy;
Hur, Kim and Ryou; Lee and Lee; and Lupiafiez).

F. Smarandache also defined the notion of neutro-
sophic topology on the non-standard interval (Sm1).

One can expect some relation between the intu-
itionistic fuzzy topology on an IFS and the neutro-
sophic topology. We show in (Lupidfiez 2008) that
this is false. Indeed, an intuitionistic fuzzy topology
is not necessarilly a neutrosophic topology.

Also, (Wang, Smarandache, Zhang, and Sunder-
raman, 2005) introduced the notion of interval neutro-
sophic set, which is an instance of neutrosophic set
and studied various properties. We study in this pa-
per relations between interval neutrosophic sets and

topology.

2 Basic Definitions

First, we present some basic definitions. For defini-
tions on non-standard Analysis, see (Robinson, 1996):

Definition 1 Let X be a non-empty set. An intuition-
istic fuzzy set (IFS for short) A, is an object having the
form A = {< x,ua,v4 > /x € X} where the func-
tions up : X — Iand vy : X — I denote the degree
of membership (namely 1 4(x)) and the degree of non-
membership (namely y4(x)) of each element v € X
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to the set A, respectively, and 0 < pa(xz)+~va(x) <1
for each x € X. (Atanassov, 1983).

Definition 2 Let X be a non-empty set. An intuition-
istic fuzzy set (IF'S for short) A, is an object having the
form A = {< x,ua,v4 > /x € X} where the func-
tions g : X — Iand v4 : X — I denote the degree
of membership (namely 114 (x)) and the degree of non-
membership (namely y4(x)) of each element x € X
to the set A, respectively, and 0 < ps(x)+va(xz) <1
foreach x € X. (Atanassov, 1983).

Definition 3 Let X be a non-empty set, and the IFSs
A= {< Ty A, YA > |$ € X}’ B = {< T, 4B, VB >
|z € X}. Let
A={<z,74,p4 > |z € X}
ANB={<z,paANpup,yaVyp > |z € X}
AUB = {< z,ua V up,vya ANy > |z €
X }.(Atanassov, 1988).

Definition 4 Let X be a non-empty set. Let 0., = {<
z,0,1 > |z € X} and 1. = {< 2,1,0 > |z €
X} .(Coker; 1997).

Definition 5 An intuitionistic fuzzy topology (IFT for
short) on a non-empty set X is a family T of IFSs in
X satisfying:

(a) 0,1 €T,

(b) G1 NGs € T forany G1,Gy € T,

(c) UG € T for any family {G;|j € J} C 7.

In this case the pair (X, T) is called an intuition-
istic fuzzy topological space (IFTS for short) and any
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IFS in 7 is called an intuitionistic fuzzy open set (IFOS
for short) in X. (Coker, 1997).

Definition 6 Let T, I,F be real standard or non-
standard subsets of the non-standard unit interval
170, 1%, with

supT' = tup , inf T = tine

sup I = igyp , inf I = din¢

sup I' = foup , Inf F' = finr and ngup = tsup +
isup + fsup Nint = tint + inf + finf,

T, I,F are called neutrosophic components. Let
U be an universe of discourse, and M a set included
inU. An element x from U is noted with respect to the
set M as x(T, 1, F) and belongs to M in the folloing
way: it is t% true in the set, 1% indeterminate (un-
known if it is) in the set, and % false, where t varies
inT, i varies in I, f varies in F. The set M is called
a neutrosophic set (NS). (Smarandache, 2005).

Remark. All IFS is a NS.

Definition 7 Let X be a space of points (objects)
with generic elements in X denoted by x. An inter-
val neutrosophic set (INS) A in X is characterized
by thuth-membership function T, indeteminacy-
membership function [4 and falsity-membership
function F4. For each point x in X, we have that
Ta(x), Ia(x), Fa(x) € [0,1]. (Wang, Smarandache,
Zhang, and Sunderraman, 2005).
Remark. All INS is clearly a NS.

Definition 8 a) An interval neutrosophic set A is
empty if infTy(z) = supTa(x) =0, infI4(z) =
supla(z) =1, inf Fa(z) = sup Fa(z) = 0 for all x
in X.

b) Let 0 =< 0,1,1 > and 1 =< 1,0,0 >
.(Wang, Smarandache, Zhang, and Sunderraman,

2005).

Definition 9 Let C'y denote a neutrosophic comple-
ment of A.

Then Cy is a function Cy : N — N and Cy
must satisfy at least the following three axiomatic re-
quirements:

1. Cy (0) = land Cy (1) = 0 (boundary con-
ditions).

2. Let A and B be two interval neutrosophic sets
defined on X, if A(z) < B(z), then Cy (A(z)) >
Cn (B(x)), for all z in X. (monotonicity).

3. Let A be an interval neutrosophic set defined
on X, then Cy (Cn (A(z))) = A(x), forall x in X.
(involutivity).(Wang, Smarandache, Zhang, and Sun-
derraman, 2005).
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Definition 10 Let I denote a neutrosophic inter-
section of two interval neutrosophic sets A and B.
Then Iy is a function Iy : N x N — N and Iy
must satisfy at least the following four axiomatic re-
quirements:
ary condition).

2. B(z) < C(x) implies Iy (A(x),B(z)) <
In(A(x), C(x)), for all x in X. (monotonicity).

3. Iy (A(z), B(z)) = IN(B(x), A(z)), for all ©

in X. (commutativity).

A(x), for all x in X. (bound-

4. In  (A(z), IN(B(z),C(2))) =
In(In(A(x), B(x)),C(x)), for all x in X. (as-
sociativity).(Wang, =~ Smarandache, Zhang, and

Sunderraman, 2005).

Definition 11 Let Uy denote a neutrosophic union
of two interval neutrosophic sets A and B. Then Uy
is afunctionUy : N X N - N

and Uy must satisfy at least the following four
axiomatic requirements:

1. Un(A(z),0) = A(z), for all z in X. (bound-
ary condition).

2. B(z) < C(z) implies Un(A(z), B(x)) <
Un(A(x),C(x)), for all x in X. (monotonicity).

3. Un(A(z),B(z)) = Un(B(z), A(x)), for all

z in X. (commutativity).

4. Un(A(z), Un(B(z),C(2))) =
Un(Un(A(z), B(z)),C(x)), for all z in X.
(associativity). (Wang, Smarandache, Zhang, and

Sunderraman, 2005).

3 Results

Theorem Let A be an IFS in X, and j(A) be the cor-
responding INS. We have that the complement of j(A)
is not necessarily j(A).

Proof. If A =< z,ua,74 > is j(A)
KA, 0,74 > .

Then,

for 00 =< z,0,1 >is j(0~) = j(< z,0,1 >
) =<0,0,1 >£0=<0,1,1>

for 1. =< 2,1,0 >is j(1~) = j(< z,1,0 >
)=<1,0,0 >=1

Thus, 1. =0~ and j(1.) =1 # Cn(j(0~))
because Cy (1) =0 # j(0~).

=<

Definition 12 Let’s construct a neutrosophic topol-
ogy on NT =|"0,17|, considering the associated
family of standard or non-standard subsets included
in NT, and the empty set which is closed under set
union and finite intersection neutrosophic. The inter-
val NT' endowed with this topology forms a neutro-
sophic topological space. (Smarandache, 2002).
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Theorem 13 Let (X,7) be an intuitionistic fuzzy
topological space. Then, the family of INSs
{j(U)|[U € 7} is not necessarily a neutrosophic

topology.

Proof. Let 7 = {1.,0~,A} where A =<
2,1/2,1/2 > then j(1.) = 1, j(0.) =<
0,0,1 ># @ and j(A) =< 1/2,0,1/2 >. Thus
{j(1~),7(0~),7(A)} is not a neutrosophic topology,
because the empty INS is not in this family.
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