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On various neutrosophic
topologies

Francisco Gallego Lupianez
Department of Mathematics, University Complutense, Madrid, Spain

Abstract

Purpose — Recently, F. Smarandache generalized the Atanassov’s intuitionistic fuzzy sets (IFSs) and
other kinds of sets to neutrosophic sets (NSs) and also defined various notions of neutrosophic
topologies on the non-standard interval. One can expect some relation between the intuitionistic fuzzy
topology (IFT) on an IFS and neutrosophic topologies on the non-standard interval. The purpose of this
paper is to show that this is false.

Design/methodology/approach — The possible relations between the intuitionistic fuzzzy
topology and neutrosophic topologies are studied.

Findings — Relations on IFT and neutrosophic topologies.

Research limitations/implications — Clearly, the paper is confined to IFSs and NSs.
Practical implications — The main applications are in the mathematical field.
Originality/value — The paper shows original results on fuzzy sets and topology.
Keywords Logic, Fuzzy logic, Topology, Set theory

Paper type Research paper

1. Introduction

In various recent papers, Smarandache (1998, 2002, 2003, 2005a, b) generalizes
intuitionistic fuzzy sets (IFSs) and other kinds of sets to neutrosophic sets (NSs).
In Smarandache (2005a, b), some distinctions between NSs and IFSs are underlined.

The notion of IFS defined by Atanassov (1983) has been applied by Coker (1997) for
study intuitionistic fuzzy topological spaces (IFTSs). This concept has been developed
by many authors (Bayhan and Coker, 2003; Coker, 1996, 1997; Coker and Es, 1995; Es
and Coker, 1996; Giircay et al., 1997, Hanafy, 2003; Hur et al, 2004); Lee and Lee, 2000;
Lupianez, 2004a, b, 2006a, b, 2007, 2008; Turanh and Coker, 2000).

Smarandache (2002, 2005b) also defined various notions of neutrosophic topologies
on the non-standard interval.

One can expect some relation between the intuitionistic fuzzy topology (IFT) on an
IFS and the neutrosophic topology. We show in this paper that this is false. Indeed, the
union and the intersection of IFSs do not coincide with the corresponding operations
for NSs, and an IFT is not necessarily a neutrosophic topology on the non-standard
interval, in the various senses defined by Smarandache.

2. Basic definitions
First, we present some basic definitions.

Definition 1. Let X be a non-empty set. An IFS A, is an object having the form
A= {<2x,p4,vs > /x € X} where the functions py : X — [ and y4 : X — [ denote
the degree of membership (namely w4 (x)) and the degree of nonmembership (namely vy, (x))
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of each element x € X to the set A, respectively, and 0 =< u4(x) + v4(x) = 1 for each ©Emerald Group Publishing Limited

x € X (Atanassov, 1983).
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Definition 2. Let X be a non-empty set, and the IFSs A = { < x, uq, v4 >
lx € X}, B={ <x,up, vg > |x € X}. Let (Atanassov, 1988):

A:{<x,’YA,[.LA>|.XEX}
ANB={<x,paApupvaVy>lx€X}
AUB={<uxpaV pp vaAvyp>Ilr€X}

Definition 3. Let X be a non-empty set. Let 0~ = { <x,0,1>|x € X} and 1. =
{<x,1,0> |x € X} (Coker, 1997).
Definition 4.  An IFT on a non-empty set X is a family 7 of IFSs in X satisfying:

e 0,1 €7
* G1 NGy € Tior any Gy, Gy € 7; and
* UG € 7for any family {Gjlj €/} C ~.

In this case, the pair (X, 7) is called an IFTS and any IFS in 7is called an intuitionistic
fuzzy open set in X (Coker, 1997).

Definition 5. Let T, I, F be real standard or non-standard subsets of the
non-standard unit interval 170, 17[, with:

sup T = tgyp, InfT = tiy
supl = igyp, Infl =

sup I :fsupa InfF = fins and Nsyp = tsup +isup +fsup Ninf = tinf + linf +finf;

T, I, F are called neutrosophic components. Let U be an universe of discourse, and M a
set included in U. An element x from U is noted with respect to the set M as x (T, 1, F)
and belongs to M in the following way: it is /% true in the set, 1% indeterminate
(unknown if it is) in the set, and f % false, where ¢ varies in 7, ¢ varies in [, f varies in F.
The set M is called a NS (Smarandache, 2005a).

Remark. All IFS is a NS.

Definition 6. Let ] € {T,I,F} be a component. Most known N-norms are:

* The algebraic product N-norm: V,,— 4 1g ebraic J(¥,¥) = % .
+ The bounded N-norm: N, ppundea J(%,¥) = max{0,x +y — 1}.
* The default (min) N-norm: N,,—min/(x,y) = min{x, y}.

« N, represent the intersection operator in NS theory. Indeed, x Ay = (T'x, I, FA)
(Smarandache, 2005b).

Defimition 7. Let ] € {T,I,F} be a component. Most known N-conorms are:
* The algebraic product N-conorm: N, 41gepraic J(X,3) = 2 +y — 2.

* The bounded N-conorm: N —poundea J(%,y) = min{l,x + y}.

* The default (max) N-conorm: N, max/J(%,y) = max{x,y}.

* N, represent the union operator in NS theory. Indeed, x Vy = (Tv,Iy,F\)
(Smarandache, 2005b).
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3. Results
Proposition 1. Let A and B be two IFSs in X, and j(4) and j(B) be the corresponding
NSs. We have that 7(4A) U j(B) is not necessarily j(A U B), and j(A) N j(B) is not
necessarily 7(A N B), for any of three definitions of intersection of NSs.
Proof. Let A=<wx,1/2,1/3 > and B=<x,1/2,1/2 > (i.e. pa, va, up, vp are
constant maps).
Then, AUB =<,V g, ya A yp >=<x,1/2,1/3 > and x(1/2,1/6,1/3) €
J(A U B). On the other hand, x(1/2,1/6,1/3) € j(A), x(1/2,0,1/2) € j(B).
Then, we have that:
(1) for the union operator defined by the algebraic product N-conorm
%(3/4,1/6,2/3) € j(A) Uj(B)
(2) for the union operator defined by the bounded N-conorm x(1,1/6,5/6) €
J(A) Uj(B); and
(3) for the union operator defined by the default (max) N-conorm x(1/2,1/6,1/2) €
J(A) U j(B).

Thus, j(A U B) # j(A) U j(B), with the three definitions.
Analogously, A NB=<x,us A ug,yaV yp>=<x,1/2,1/2>and x(1/2,0,1/2) €
J(ANDB).
And, we have that:
(1) for the intersection operator defined by the algebraic product N-norm
x(1/4,0,1/6) € j(A) N j(B);
(2) for the intersection operator defined by the bounded N-norm
x(0,0,0) € j(4) Nj(B); and
(3) for the intersection operator defined by the default (min) N-norm
x(1/2,0,1/3) € j(A) N j(B).

Thus, 7(A N B) # j(A) N j(B), with the three definitions. O

Definition 8. Let us construct a neutrosophic topology 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 interval NT endowed with this topology forms a neutrosophic
topological space. There exist various notions of neutrosophic topologies on N7,
defined by using various N-norm/N-conorm operators (Smarandache, 2002, 2005b).

Proposition 2. Let (X, 7) be an IFTS. Then, the family {j(U)|U € 7} is not
necessarily a neutrosophic topology on N7 (in the three defined senses).

Proof. Let 7= {1_-,0-,A} where A =<wx,1/2,1/2> then x(1,0,0) € j(1-),
x € (0,0,1) € j(0~)and x(1/2,0,1/2) € j(A). Thus, 7* = {j(1~),7(0~),7(A)} isnota
neutrosophic topology, because this family is not closed by finite intersections, for any
neutrosophic topology on N7T. Indeed:

* For the intersection defined by the algebraic product N-norm, we have that
x(1/2,0,0) € j(1-) N j(A), and this NS is not in the family 7*,

* For the intersection defined by the bounded N-norm, we have also that
x(1/2,0,0) € j(1~) N j(A), and this NS is not in the family 7*,
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+ For the intersection defined by the default (min) N-norm, we have also that
x(1/2,0,0) € j(1-) Nj(A), and this NS is not in the family 7.

O

References

Atanassov, K.T. (1983), “Intuitionistic fuzzy sets”, paper presented at the VII ITKR’s Session,
Sofia, June.

Atanassov, K.T. (1988), “Review and new results on intuitionistic fuzzy sets”, preprint
IM-MFAIS-1-88, Sofia.

Bayhan, S. and Coker, D. (2003), “On T; and T, separation axioms in intuitionistic fuzy
topological spaces”, J. Fuzzy Math., Vol. 11, pp. 581-92.

Coker, D. (1996), “An introduction to fuzzy subspaces in intuitionistic fuzzy topological spaces”,
J. Fuzzy Math., Vol. 4, pp. 749-64.

Coker, D. (1997), “An introduction to intuitionistic fuzzy topological spaces”, jui—"
Sistems Vol. 88, pp. 81-9.

Coker, D. and Es, A.H. (1995), “On fuzzy compactness in intuitionistic fuzzy topological spaces”,
J. Fuzzy Math., Vol. 3, pp. 899-909.

Es, AH. and Coker, D. (1996), “More on fuzzy compactness in intuitionistic fuzzy topological
spaces”, Notes IFS, Vol. 2 No. 1, pp. 4-10.

Gircay, H., Coker, D. and Es, A.H. (1997), “On fuzzy continuity in intuitionistic fuzzy topological
spaces”, J. Fuzzy Math., Vol. 5, pp. 365-78.

Hanafy, ].H. (2003), “Completely continuous functions in intuitionistic fuzzy topological spaces”,
eesiamidaiiand . Vol. 53 No. 128, pp. 793-803.

Hur, K., Kim, J.H. and Ryou, J.H. (2004), “Intuitionistic fuzzy topologial spaces”, /. Korea Soc.
Math. Educ., Ser B, Vol. 11, pp. 243-65.

Lee, SJ. and Lee, E.P. (2000), “The category of intuitionistic fuzzy topological spaces”,
Bull. Korean Math. Soc., Vol. 37, pp. 63-76.

Lupianez, F.G. (2004a), “Hausdorffness in intuitionistic fuzzy topological spaces”, J. Fuzzy Math.,
Vol. 12, pp. 521-5.

Lupiafiez, F.G. (2004b), “Separation in intuitionistic fuzzy topological spaces”, Intern. J. Pure
Appl. Math., Vol. 17, pp. 29-34.

Lupianez, F.G. (2006a), “Nets and filters in intuitionistic fuzzy topological spaces”, ki
Vol. 176, pp. 2396-404.

Lupianez, F.G. (2006b), “On intuitionistic fuzzy topological spaces”, kibakigias Vol. 35, pp. 743-7.

Lupiafiez, F.G. (2007), “Covering properties in intuitionistic fuzzy topological spaces”,
lskueles Vol 36, pp. 749-53.

Lupianez, F.G. (2008), “On neutrosophic topology”, ks Vol. 37, pp. 797-800.

Smarandache, F. (1998), Neutrosophy. Neutrosophic Probability, Set and Logic. Analytic Synthesis
& Synthetic Analysis, American Research Press, Rehoboth, NM.

Smarandache, F. (2002), “A unifying field in logics: neutrosophic logic”, Multiple-Valued Logic,
Vol. 8, pp. 385-438.

Smarandache, F. (2003), “Definition of neutrosophic logic. A generalization of the intuitionistic
fuzzy logic”, Proc. 3rd Conf. Eur. Soc. Fuzzy Logic Tech. (EUSFLAT, 2003), Zittau,
Germany, pp. 141-6.


http://www.emeraldinsight.com/action/showLinks?crossref=10.1023%2FB%3ACMAJ.0000024523.64828.31&isi=000187757400003
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F03684920810876990&isi=000257527800009
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2Fj.ins.2005.05.003&isi=000239190900006
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F03684920610662494&isi=000238997900012
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2FS0165-0114%2896%2900076-0&isi=A1997XB15000006
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2FS0165-0114%2896%2900076-0&isi=A1997XB15000006
http://www.emeraldinsight.com/action/showLinks?system=10.1108%2F03684920710749811&isi=000247988900016

Downloaded by Professor Florentin Smarandache At 08:17 27 April 2018 (PT)

Smarandache, F. (2005a), “Neutrosophic set. A generalization of the intuitionistic fuzzy set”,
Intern. J. Pure Appl. Math., Vol. 24, pp. 287-97.

Smarandache, F. (2005b), “N-norm and N-conorm in neutrosophic logic and set, and the
neutrosophic topologies”, A Unfying Field in Logics: Neutrosophic Logic. Neutrosophy,
Neutrosophic Set, Neutrosophic Probability, 4th ed., American Research Press, Rehoboth, NM.

Turanh, N. and Coker, D. (2000), “Fuzzy connectedness in intuitionistic fuzzy topological spaces”,
, Vol. 116, pp. 369-75.

Further reading
Atanassov, K.T. (1986), “Intuitionistic fuzzy sets”, | N | |} E  E I, Vo!. 20, pp. 87-96.
Robinson, A. (1996), Non-standard Analysis, Princeton University Press, Princeton, NJ.

Corresponding author
Francisco Gallego Lupiafiez can be contacted at: fg_lupianez@mat.ucm.es

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints

On various
neutrosophic
topologies

1009



http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2FS0165-0114%2898%2900346-7&isi=000090046100008
http://www.emeraldinsight.com/action/showLinks?crossref=10.1016%2FS0165-0114%2886%2980034-3&isi=A1986E001300008

