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v-OPEN SETS IN Npyc-TOPOLOGICAL SPACES
A. VADIVEL! AND C. JOHN SUNDAR

ABSTRACT. In this paper, a new types of y-open sets and v-closed sets are in-
troduced in N-neutrosophic crisp topological spaces and also we discuss their
basic properties in N,,.ts.

1. INTRODUCTION

The concepts of neutrosophy and neutrosophic set was introduced Smaran-
dache [6,7]. In 2014, the concept of neutrosophic crisp topological space pre-
sented by Salama, Smarandache and Kroumov [4]. Al-Omeri [1] also investi-
gated neutrosophic crisp sets in the context of neutrosophic crisp topological
Spaces. Lellis Thivagar et al. [8] introduced the notion of NV,-open (closed) sets
and N-neutrosophic topological spaces. In 1996, Andrijevic [2] introduced ~
(or) b-open sets in general topology.

2. PRELIMINARIES

Definition 2.1. [5] For any non-empty fixed set Y, a neutrosophic crisp set (briefly,
nes) K, is an object having the form K = (K, Ky, K3) where K;, K, and K3 are
subsets of Y satisfying any one of the types:

(T K,NKy=¢, a#band\J’_, K, CY, Va,b=1,2,3.

(T2) K,NKy=¢, a#band|J'_, K, =Y, Ya,b=1,2,3.
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(T3) N, Ko =¢and | J'_, K, =Y, Va = 1,2,3.

Definition 2.2. [5] Types of ncs’s Oy and Yy in Y are as:

(D) On may be defined as Oy = (0,0,Y) or (0,Y,Y) or (0,Y,0) or (0,0, 0);
(ii) Yy may be defined as Yy = (Y, 0,0) or (Y,Y,0) or (Y,0,Y) or (Y,Y,Y).

Definition 2.3. [5] Let Y be a non-empty set and the ncs’s K and M in the form
K = (Ky1, Koo, K33), M = (M1, May, M), then:
() K € M <& Ky € My, K © My and Kzz 2 Mss or Ky C© My,
Koy 2 Msy and K3z 2 Mss;
(i) KNM = (Kj3NMyy, Koo N Moo, K33UMss) or (K13 MMy, Koo U Mas, K33U
Mss);
(iii) KUM = (K11UMy1, KooaUMag, K330 Mss) or (K11 UMy, KoM Mgy, K330
Ms3);
(iv) K= (K1 K, K33 or (Kss, Kog, K1) or (K33, K5, K1y).

Definition 2.4. [3] Let Y be a non-empty set. Then ,.I'y, ,.I's, -+, n.I'y are
N-arbitrary crisp topologies defined on Y and the collection
N, ={ACY: A= (G K;)u ((J% L)), K;,L; € ,.I';} is called N,,.-topology
on Y if the axioms are satifs;iled: -
@ Oy, Yy € NI
(ii) fjl Aj € N W { A}, € N, I;
=

(i) () 4j € Noel V {A;}7, € N, T
j=1

Then (Y, N,,.I') is called a N,.-topological space (briefly, N,.ts) on Y. The N,.I
elements are called N, .-open sets (N,.0s) on Y and its complement is called N,,.-
closed sets (N,.cs) on Y. The elements of Y are known as N,.sets (N,.s) on
Y.

Definition 2.5. [3] Let (Y, N,,.I') be N,.tson Y and K be an N,.s on Y, then the
N, interior of K (briefly, N, int(K)) and N, closure of K (briefly, N,.cl(K))
are defined as:

(1) Npeint(K)=U{A: AC Kand Aisa Ny.osinY};

(i) Npecl(K)=n{C: K CCandCisa NycsinY}.
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Definition 2.6. [3] Let (Y, N,.I') be any N,.ts. Let K be an N,.s in (Y, N,.I).
Then K is said to be a N,.pre (resp. N,.semi and N,.«) open set (briefly,
Ny,.Pos (resp. Np.Sos and N,.ao0s)) if K C Npint(N,.cl(K)) (resp. K C
Nyl (Npeint(K)) and K C Npint(Nyecl(Npeint (K)))).

The complement of an N,.Pos (resp. N,.Sos and N,.ao0s) is called an N,,-
pre (resp. N,.semi and N,.-«) closed set (briefly, N,.Pcs (resp. N,.Scs and
Nycacs)) in Y. The family of all N,,.Pos (resp. N,.Pcs, N,.Sos, Ny.Scs, N,.qo0s
and N,.acs) of Y is denoted by N,,POS(Y) (resp. N,.PCS(Y), Np.SOS(Y),
NueSCS(Y), NpeaOS(Y) and N,,.aC'S(Y')).

3. y-OPEN SETS IN N,,.-TOPOLOGICAL SPACES

Throughout this section, let (Y, N,,.I') be any NV,,.ts. Let K and L be an N,,.s’s
in (Y, N,..I).

Definition 3.1. The K is said to be a

(i) N,.v-open (or) N,.b-open (briefly, N,.vo (or) N,.bo) set if K C N,.cl
(Npeint(K))U Npeint(N,cl(K)). The complement of an N,.vo set is called
an N,.v-closed (briefly, N,.vc) set in Y. The family of all N,.yo (resp.
N,eye) set of Y is denoted by N,,.vyOS(Y) (resp. N,.yCS(Y)).

(ii) N,.-regular open (briefly, N,.ro) set if K = Nyint(N,.cl(K)). The com-
plement of an N, ro set is called a N,.regular closed (briefly, N,.rc) set
inY.

Definition 3.2.
(1) Npeyint(K)(resp. Nyerint(K)) =U{A: AC K and Aisa Ny,.yo
(resp. Nycro) setin Y}
(i) Npeycl(K)( resp. Npercl(K)) =Nn{C : K C CandC'is a Ny.yc ( resp. Npcre)
setin Y}.

Proposition 3.1. The N,.v-closure and N, y-interior operator satisfies properties:
(1) K C Nyevyel(K).
(ii) N,yint(K) C K.
(iii) K C L = N,ycl(K) C Nyeyel(L).
(iv) K C L = N,vint(K) C Nyvint(L).
(V) Npeyel (KU L) = Npeyel (K) U Nyeyel (L).
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(Vi) Nypevint(K N L) = Nyeyint(K) N Nyeyint(L).
(vii) (Npeyel(K))© = Nyeyint (K°€).
(viii) (Nyeyint(K))¢ = Npeyel (K°).

(ix) Nueyel(K) = Liff Lis an N, yc set.

(x) Nyevint(K) = Liff L is an N,.yo set.

(xi) Npeyel(K) is the smallest N, yc set containing K.
(xii) Nypevint(K) is the largest N, yo set containing K.

Proposition 3.2. The statements are hold but the equality does not true.
(i) Every N,.ros (resp. N,.rcs) is a N,.os (resp. N,.cs).
(i) Every N,.os (resp. N,.cs) is a Ny.aos (resp. N,.acs).
(iii) Every N,.aos (resp. N,.acs) is a N,.Sos (resp. N,.Scs).
(iv) Every N,.«aos (resp. Ny.acs) is a N, Pos (resp. N, Pcs).
(v) Every N,.Sos (resp. N,.Scs) is a N,.yos (resp. N,.vcs).
(vi) Every N, Pos (resp. N, Pcs) is a N,.yos (resp. Ny.ycs).

Proof (i) K is a N, ros, then K = N, int(N,.cl(K)) and so K = N,.int(K). K
is a N,.0s. The other cases are similar. It is also true for their respective closed
sets. Il

N,,.Sos

NHCT’OS — NncOS —_— Nncaos NnchOS

\ N, Pos /

FIGURE 1. Different types NN,,. open sets.

Proposition 3.3. If K is an N,.yos (resp. N,.ycs) iff K is a N,.Sos (resp.
Np.Scs) and Ny Pos (resp. N,.Pcs).

Proposition 3.4. The union (resp. intersection) of any family of N,.yOS(Y)
(resp. N,.vCS(Y)) isa Np,.yOS(Y) (resp. NpeyCS(Y)).

Remark 3.1. The intersection of two N,,.yos’s need not be N,,.yos.

Example 1. LetY = {l,m,n}, ncfl = {QZ)N,YN, L}, nCFQ = {ng,YN, M, N, O},
L= ({m}, {1}, {n}), M = {o},{l,n},{m}),
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N = <{m}’ {l7 n}> {Qb}), 0= <{¢}7 {l}7 {m’ n}>
then we have 2,,.I' = {én, Yy, L, M, N,O}. The sets
{t,m}, {o}. {n}) and {{l,n},{m},{o})

are N, yos but the intersection ({l},{¢},{n}) is not N,.yos.

Proposition 3.5. The statements

(i) K isa N,.vos.
(ii) K = N, Pint(K) U N, .Sint(K).
(iii) K C N, Pcl(Np Pint(K))

are equivalent.
Proposition 3.6. If K be a N, .yos such that N,.int(K) = ¢, then K is a N,/ Pos.

Example 2. Let Y = {l,m,n,o0,p}, n.l'1 = {én, YN, L}, nela = {on, YN, M, N,

O}. L = ({l},{m,o,p},{n}), M = ({l,n,p},{m, o}, {l,n}), N = ({l,n,p},{m,
o}, {n}), O = {l},{m,o0,p},{l,n}), then we have 2,,.I' = {¢n, Yy, L, M, N,O}.
(i) Lis a N,.0s but not a N,,.ros.

(i) P = ({l,m},{n},{o}) is a N,.Pos but not N,.cos.

(iii) @ = ({l},{m},{n}) is a N,.c0s but not N,.os.

(iv) R = ({l,0},{m},{n,p}) is a N,.yos but not N, Sos.

V) S = {l,n},{m,o,p},{l}) is a N,.Sos but not N, .aos.

(vi) Sis a N,.yos but not N, . Pos.
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