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NEUTROSOFPHIC REGULAR SEMI COMPACTNESS AND CONNECTEDNESS

R. VIJAYALAKSHMI AND R. R. PRAVEENA*

ABSTRACT. In this paper, we introduce the concept of neutrosophic regular semi com-
pactness, neutrosophic regular semi connectedness, neutrosophic regular semi strongly
connectedness and neutrosophic regular semi-C's-connectedness in neutrosophic topolog-
ical spaces. Some interesting properties of these notions are studied. In this connection,
interrelations are discussed. Example are provided wherever necessary.

1. INTRODUCTION

Zadeh [16] introduced the notion of fuzzy sets in the year 1965. The concept of fuzzy
topological spaces have been introduced and developed by Chang [3]]. In 1983, Atanassov
[L] introduced the concept of intuitionistic fuzzy set which was generalization of fuzzy
set, where besides the degree of membership and the degree of non-membership of each
element. Later, Coker [4] introduced the concept of intuitionistic fuzzy topological spaces,
by using the notion of the intuitionitic fuzzy set. Smarandache [6!} (7, 8] introduced the
concept of Neutrosophic set. Neutrosophic set is classified into three independent func-
tions namely, membership function, indeterminancy and non membership function that are
independently related. In 2012, Salama and Alblowi [12}[13}|14]] introduced the concept of
Neutrosophic topology. Neutrosophic topological spaces are very natural generalizations
of fuzzy topological spaces allow more general functions to be members of fuzzy topology.
In 2014, Salama et. al., [13] introduced the concept of Neutrosophic closed sets and Neu-
trosophic continuous functions. In general topology, the concept of regular semiopen set
was introduced by Cameron [2] in 1978. Elavarasan [5] introduced the concept of fuzzy
regular semi compactness and connectedness in the sense of Sostak’s. Recently Vijay-
alakshmi and Praveena [9, [10] introduced the concept of neutrosophic regular semiopen,
neutrosophic regular semiclosed, neutrosophic regular semi continuous, neutrosophic reg-
ular semi irresolute, neutrosophic regular semi homeomorphisms and neutrosophic regular
semi C-homeomorphisms in neutrosophic topological spaces. In this paper, we introduce
the concepts of neutrosophic regular semi compactness, neutrosophic regular semi con-
nectedness, neutrosophic regular semi strongly connectedness and neutrosophic regular
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semi-C'5-connectedness in neutrosophic topological spaces. Some interesting properties
of these notions are studied. In this connection, interrelations are discussed. Example are
provided wherever necessary.

2. PRELIMINARIES

Definition 2.1. [12] Let X be a non-empty fixed set. A Neutrosophic set [for short,
Ns] A is an object having the form A = {(x, Ba(z),04(x),va(x)) : © € X} where
By(x),04(x) and 4 (z) which represents the degree of membership function, the de-
gree of indeterminancy and the degree of non-membership function respectively of each
element z € X to the set A.

Remark. [12] A Ns A = {{z,Ba(x),04(x),v4(x)) : © € X} can be identified to an
ordered triple A = (Ba(x),04(x),va(z)) in]~ 0,1 [ on X.

Remark. [12] For the sake of simplicity, we shall use the symbol A = (Ba,04,7v4) for
the Ns A = {(z, Ba(z),04(x),va(x)) : z € X }.

Example 2.2. [12] Every intuitionsistic fuzzy set A is a non-empty set in X is obviously
on Ns having the form A = {{z, Ba(z),1 — Ba(z) + va(z)) : = € X}. Since our
main purpose is to construct the tools for developing Neutrosophic set and Neutrosophic
topology, we must introduce the Neutrosophic sets O and 1 in X as follows:

Oy = {(=,0,0,1) : 2z € X} 1y = {(2,1,1,0) : x € X }.

Definition 2.3. [12]] Let A = ((Ba,04,74)) beaNson X, then the complement of the set
A( A€ or C(A) for short) may be defined as C'(A4) = {(z,v4(z),1 — ca(z), Ba(x)) : x € X }.

Definition 2.4. [12] Let X be a non-empty set and Ns’s A and B in the form A =
{{x,Ba,04,74) : * € X} and B = {(z,Bp,05,v8) : © € X}. Then (A C B)
may defined as: (A C B) < Ba(z) < Bp(z),04(z) < op(x),va(z) > vp(x)Vr € X.

Definition 2.5. [12] Let X be a non-empty set and A = {(z, Ba(x),04(2),va(2)) : z €
X}, B = {{(z,Bp(x),0p(x),yp(x)) : x € X} are Ns’s. Then AN B and A U B may
defined as:

(i) ANB = {x,Ba(z) A Bg(z),04(x) Nop(x),va(x) Vyp(x))

(i) AUB = (z,Ba(z)V Bp(z),04(z) V op(z),va(x) AN yp(x))

Definition 2.6. [12] A Neutrosophic topology (for short, N'T" or nt) is a non-empty set X
is a family 7, of neutrosophic subsets in X satisfying the following axioms:
@ On,1n € 7N,
(i) G1 NGy € T for any Gl,GQ € TN,
(ili) UG; € Ty forevery {G; :i € J} C 7.

Throughout this paper, the pair of (X, 7x) is called a neutrosophic topological space
(for short, nts). The elements of 7y or 7 are called neutrosophic open set (for short, nos).
A neutrosophic set F' is neutrosophic closed set (for short, ncs)if and only if F° is nos.

Definition 2.7. [12] Let (X, 7y) be nts and A = (x, Bs,04,74) be a Ns in X. Then the
neutrosophic closure and neutrosophic interior of A are defined by NCI(A) = N{K : K
isancsin X and A C K}, NInt(A) = {G : Gisanosin X and G C A}. It can
be also shown that NCI(A) is ncs and NInt(A) is a nos in X. A is nos if and only if
A = NInt(A), Aisncsif and only if A = NCI(A).

Definition 2.8. [15] Let A = {{(z,Ba(z),04(z),va(z)): 2 € X} be a Ns on a nts
(X, 7n) then A is called:
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(i) neutrosophic regular open (for short, nro) iff A = NInt(NCI(A)).
(ii) neutrosophic regular closed (for short, nrc) iff A = NCI(NInt(A)).

Definition 2.9. [15] Let A = {(z,Ba(x),04(x),va(x)):2 € X} be a Ns and B =
{{z,Bp(z),0p(x),vp(x)) : x € X} be a Ns on a nts (X, 7x) then A is called neutro-
sophic semi-open (for short, nso) iff A C NInt(NCI(A)).

Definition 2.10. [9] Let (X, 7) be a nts. Then A is called

(i) neutrosophic regular semiopen (for short, nrso) if there exists an nro set B in X
such that B C A C NCI(B).

(i1) neutrosophic regular semiclosed (for short, nrsc) if there exists an nrc set B in X
and NInt(B) C AC B.

Definition 2.11. [9] Let (X, 7) be a nts. Then

(i) the neutrosophic regular semiclosure of A defined by nrscl(A) = ({B | 4
Band B € NRSCS(X,7)} is a neutrosophic set.

(ii) the neutrosophic regular semiinterior of A defined by nrsint(A) = |J{B | B
Aand B € NRSOS(X,7)} is a neutrosophic set.

Definition 2.12. [14] Let (X, 7) and (Y, o) be any twonts’s. Amap f : (X,7) = (Y,0)is
neutrosophic continuous (for short, NC') if the inverse image of every neutrosophic closed
setin (Y, o) is neutrosophic closed set in (X, 7).

N

N

Definition 2.13. [10]Let (X, 7) and (Y, o) be two nts’s. A Neutrosophic function f :
X — Y issaid to be

(i) neutrosophic regular semi continuous (for short, N RSC) if for each nos A of Y,

the inverse image f~!(A) is a nrso set of X.

(ii) neutrosophic regular semi irresolute (for short, N RST) if for each nrso set A of
Y, the inverse image f~!(A) is a nrso set of X.

(iii) neutrosophic regular semiopen function (for short, N RS-O) if for each nos B of
X, the image f(B) is a nrso set of Y.

(iv) neutrosophic regular semiclosed function (for short, N RS-C') if for each ncs set
B of X, the image f(B) is anrsc set of Y.

Proposition 2.1. [9] If R is nrso setin (X, T), then R is also nrso set.

Theorem 2.2. [11]] Let (X, 7) and (Y, o) be two nts’s and let f : (X,7) = (Y,0) is
neutrosophic weakly regular open and neutrosophic weakly regular continuous function,
then f~Y(A) is nro (resp. nrc) set for every nro set A in'Y.

3. NEUTROSOPHIC REGULAR SEMI COMPACTNESS

Definition 3.1. A nts (X, 7) is called

(1) neutrosophic regular semi compact (for short, N RS-compact) if for every N RSO-
cover {A; : i € J} of X, there exists a finite subset Jo of J such that J; ; A; =
1n.

(2) Neutrosophic weakly regular semi compact (for short, NW RS-compact) if for
every NRSO-cover {A; : i € J} of X, there exists a finite subset .Jy of J such
that UiGJo NInt(AZ) = 1N

(3) neutrosophic almost regular semi compact (for short, N AR.S-compact) if for ev-
ery NRSO-cover {A; : i € J} of X, there exists a finite subset Jy of J such that
Uies, NCU(A;) = 1n.
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Remark. (1) Every NW RS-compact is N RS-compact.
(2) Every N RS-compact is N ARS-compact.

Theorem 3.1. A nts (X, 1) is NRS-compact if and only if for each family {A;|i € J}
of nrso sets of X such that (,. ; A; = On, there exists a finite subset Joy of J such that

ﬂieJo Az = ON'

Theorem 3.2. A nts (X, 7) is NW RS-compact if and only if for each family {A;|i € J}
of nrso sets of X such that ;. ; A; = On, there exists a finite subset Jo of J such that
Nics, NCU(A;) = On.

Proof. Suppose that (X, 7) is NW RS-compact. Let {4;|i € J} be a family of nrso sets
of X such that (,.; A; = On. Then by Theorem {1 = A;]i € J} is a family of
nrso sets of X such that | J;c;1 — A; = 1 —(,c; A; = 1y. Since (X, 7) is NWRS-
compact, there exists a finite subset Jo of .J such that | J; ;, NInt(1 — A;) = 1y. Hence
ﬂiEJo NCZ(AZ) = 1_(Ui€J0 NI’I’Lt(l—Al) ZON. ([l

ieJ

Converse follows by reversing the previous arguments.

Theorem 3.3. Let (X, 7) be a nts. Then the following are equivalent:
(1) (X, 7)is NW RS-compact.
(2) For each family {A;|i € J} of nrso sets of X such that (. ;
exists a finite subset Jo of J such that ;. ;, NCI(A;) = On.
(3) For each neutrosophic regular closed cover {A;|i € J} of X, there exists a finite
subset Jo of J such that | NiInt(4;) = 1n.

Proof. (1)=-(2): Trivial.

(2)=(1): Let {A;|i € J} be a family of nrso sets of X such that (), ; A; = Ox. Since
A; is an nrso set for each i € J, NCI(A;) = NCI(NInt(A;)) for each ¢ € J. Since
{NInt(A;)|i € J} is a family of nro sets of X such that (), ; NInt(A;) = Oy, by (2)
there exists a finite subset Jy of J such that ("), ; NCI(A;) = (,c;. NCI(NInt(4;)) =
On. Thus (X, 7) is NW RS-compact.

(2)<(3): Itis obvious. [l

Definition 3.2. Let (X, 7) and (Y,0) be ants’s. Let f : (X,7) — (Y, o) be a function.

Then f is called
(1) Neutrosophic weakly continuous if for each nos Bof Y, f~1(B) C NInt(f~(NCI(B))).
(2) Neutrosophic weakly open if for each nos B of X, f(B) C NInt(f(NCI(B))).

Theorem 3.4. Let (X, 7) and (Y,0) be two nts’s and let f : (X, 7) — (Y, 0) be surjec-
tive, neutrosophic weakly open and neutrosophic weakly continuous function. If (X, ) is

NW RS-compact, then so is (Y, o).

Proof. Let {B;|i € J} be an neutrosophic regular closed cover of Y. By Theorem
{f~Y(B;)|i € J} is an neutrosophic regular closed cover of X. Since X is NW RS-
compact, by Theorem there exists a finite subset Jy of J such that ;. ;, NInt(f “1B))) =
1. From the surjectivity and neutrosophic weakly openness of f, we have

In = f(Nies, NInt(f~1(Bi))))
= Uiey, f(NInt(f~1(B:)))
< Uies, NInt(f(NCUN Int(f~1(B:)))))
= UieJO (ijf(f(fil(Bi)))
= Uiecs, NInt(B;).

Hence U, 5, NInt(B;) = 1y, and thus (Y, o) is NW RS-compact. O

A; = Oy, there

i€Jo

i€Jo i€Jo
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Theorem 3.5. A nts (X, 7) is NARS-compact if and only if for each family {A;|i € J}
of nrso sets of X such that (,. ; A; = On, there exists a finite subset Jo of J such that
Nicg, VInt(A;) =On.

Proof. Let (X, 7) be NARS-compact and let {A;|i € J} be a family of nrso sets of X
such that (), ; A; = On. Then {1 — A;|i € J} is a family of nrso sets of X such that
Uies1 —Ai = 1 - (N;es Ai) = 1n. Since (X, 7) is NARS-compact, there exists a
finite subset Jo of J such that J;.;, NCI(1 — A;) = 1n. Hence (;c;, NInt(4;) =
1= U,y NCI(1 — A;) = Op.

The converse can be proved similarly. [

icJ

i€ Jo

Theorem 3.6. Let (X, 7) be a nts. Then the following statements are equivalent:
(1) (X,7)is NARS-compact.
(2) For each family { A;|i € J} of nro sets of X such that (. ; A; = O, there exists
a finite subset Jy of J such that ﬂieJo A; = 0n.
(3) For each neutrosophic regular closed cover {A;|i € J} of X, there exists a finite
subset Jy of J such that UiEJ0 A, =1n.

Proof. Straightforward. U

Definition 3.3. A nts (X, 7) is called an neutrosophic S-closed if and only if for every
neutrosophic semiopen cover {4;|i € J} of X, there exists a finite subset Jy of J such
that UiGJo NCl(Al) =1n.

Theorem 3.7. A nts (X, 7) is NARS-compact if and only if (X, T) is neutrosophic S-
closed.

Proof. Let (X, 7) be neutrosophic S-closed. Since every nrso set is neutrosophic semiopen,
(X, 7)is NARS-compact.

Conversely, suppose that (X, 7) is NVARS-compact and let { 4;|¢ € J} be an neutro-
sophic semiopen cover of X. Then there exists B; in X with B; is nos, such that B; <
A; < NCI(B;), foreachi € J. We can easily show that NCI(B;) is an nrc for each i € J.
Since B; < A; < NCI(A;), foreach i € J, NCI(B;) < NCI(A;) < NCI(NCI(B;))
for each i € J. Thus NCI(A;) = NCI(B;) for each i € J. Thus {NCI(A;)|i € J} is
an neutrosophic regular closed cover of X. Since (X, 7) is N ARS-compact, there exists
a finite subset Jo of J such that | J,c ; NCI(A;) = 1n. Hence (X, ) is neutrosophic
S-closed. (]

Theorem 3.8. A nts (X, 7) is an NW RS-compact if and only if for every an neutro-
sophic semiopen cover {A;|i € J} of X, there exists a finite subset Jo of J such that
Uiy, NInt(NCI(A;)) = 1n.

Proof. Similar to Theorem3.7] O

Theorem 3.9. Let (X,7) and (Y,0) be two nts’s and let f : (X,7) — (Y,0) be a
surjective, neutrosophic weakly open and neutrosophic weakly continuous function. If
(X, 7) is NARS-compact, then so is (Y, o).

Proof. Let {B;|i € J} be an neutrosophic regular closed cover of Y. By Theorem [2.2]
{f~Y(B,)|i € J} is an neutrosophic regular closed cover of X. Since (X, 1) is NARS-
compact, by Theorem there exists a finite subset Jo of J such that ;. ;, f 1B =
1. From the surjectivity of f we have

Inv= f(UieJo fﬁl(Bi)) = UieJU f(fil(Bl)) = UieJO B;.

Hence U, ;, Bi = 1n. Thus (Y, 0) is NARS-compact. O
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Definition 3.4. A nts (X, 7) is called neutrosophic extremally disconnected (for short,
NED)if NCI(A) is nos and A is nos.

Theorem 3.10. Let (X,7) and (Y,0) be two nts, and let f : (X,7) — (Y,0) be a
surjective, neutrosophic weakly open and neutrosophic weakly continuous function. If
(X,7)is NED, then sois (Y, 0).

Proof. Let A be nro (nos) setin Y. Then A = NInt(A). Hence NCI(A) is nrc set. By
Theorem[2.2] f~*(NCI(A)) is nre, ie., f~H(NCI(A)) = NCUNInt(f~ (NCI(A)))).
Since (X, 7)is NED and NInt(f~1(NCI(A)))isnosand NCI(NInt(f~*(NCI(A))))
is nos. From the surjectivity and neutrosophic weakly openness of f we have

NCI(A) = f(f~ (NCI(A)))
— F(NCUNInt(f = (NCI(A)))))
< NInt(f(NCUNInt(f~1(NCI(A))))))
= NInt(f(NCI(f(NCI(A)))))
— NInt(f(f~H(NCU(A))))
= NInt(NCI(A)).

Hence NCI(A) = NInt(NCI(A))and so NCI(A)isnosinY. Thus (Y,0)is NED.

O

Theorem 3.11. Let a nts (X, 7) be NED. If A of X is nrso, then NInt(A) = A =
NCI(A).

Proof. Let A be an nrso set. Then there exists an nro set B such that B < A < NCI(B).
Since X is NED, B = NCI(B). And we get B = NInt(B), since B is an nro set. Thus
we have the following, B = NInt(B) < NInt(A) < A < NCI(A) < NCI|(B) = B.
Hence NInt(A) = A= NCI(A). O

From the above theorem, we get the following:

Theorem 3.12. Let a nts (X, 7) be NED. Then the following are equivalent:
(1) (X,7)is NW RS-compact.
(2) (X,7)is NRS-compact.
(3) (X,7)is NARS-compact.

Theorem 3.13. For an NED nts (X, T), the following are true:

(1) neutrosophic compactness implies NW RS-compactness.
(2) neutrosophic nearly compactness implies N RS-compactness.
(3) neutrosophic almost compactness implies N ARS-compactness.

Proof. (2) Let (X, 7) be an N ED and neutrosophic nearly compact space, let {A;|i € J}
be an N RSO cover of X. Then there exists an nro set B; such that B; < A; < NCI(B;)
for each ¢ € J. Since (X,7)is NED and B; = NInt(NCI(B;)) for each i € J,
A; = NInt(A;) for each i € J. Thus we get A; = NInt(NCI(A;)) for each ¢ € J from
Proposition|2.1] Hence (X, 7) is N RS-compact since X is neutrosophic nearly compact.

(1) and (3) are similar to (2). (Il

Corollary 3.14. Ifants (X, 1) is NED, then the following are equivalent:

(1) neutrosophic nearly compactness.
(2) neutrosophic almost compactness.
(3) neutrosophic S-closeness.

Proof. We get the results from Theorems 3.7} 3.12and [3.13] O
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4. NEUTROSOPHIC REGULAR SEMI CONNECTEDNESS

Definition 4.1. Let (X, 7) be ants and A, B € X. A N RS-separation on 1y is a pair of
non null proper nrso sets A and B suchthat AN B =0y and AU B = 1y.

Definition 4.2. A nts (X, 7) is said to be neutrosophic regular semi connected (for short,
NRS-connected) if and only if there is no N RS-separation of 1y. Otherwise, (X, 7) is
said to be neutrosophic regular semi disconnected space.

Example 4.3. Let X = {a,b,c} and 7 = {On,1n,A} where A, B,C are Ns’s of X
defined as follows:

A= (5,569 (5555 05) (3% 0% 55)) »
B =((6%: 65 69) (5% 55 65): (3% 0% 95)) »
C=((§% 65 65) (G5 5% 65): (7% %7305»'

0
Clearly B and C are nrso sets in (X, 7), B # On, C # On, BUC # 1y and BNC # Op.
Hence (X, 7) is N RS-connected.

Proposition 4.1. A nts (X, 7) is a N RS-connected if and only if there exists no non-null
nrso sets A, B € X suchthat A=1— B.

Proof. Necessity: Let A and B be two nrso sets in (X, 7) such that A # O, 1 — B # Oy
and A = 1 — B. Therefore 1 — B is a nrsc set. Since A # Oy, B # 1n. This implies that
B is a proper neutrosophic set which is both nrso and nrsc in (X, 7). Hence (X, 7) is not a
N RS-connected space. But this is a contradiction to our hypothesis. Thus there exists no
non-null nrso sets A and B in (X, 7) such that A =1 — B.

Sufficiency: Let A be both nrso and nrsc in (X, 7) such that A # Oy, A # 1. Let
1— A= B. Then Bisanrsosetand 1 — B # 1. This implies that B =1 — A # Oy,
which is a contradiction to our hypothesis. Hence (X, 7) is a N RS-connected space. [

Proposition 4.2. A nts (X, 7) is a N RS-connected space if and only if there exists no
non-null nrso sets A, B € X suchthat A =1— B, B =1— NRSCI(A) and A =
1 — NRSCI(B).

Proof. Necessity: Assume that there exists a Ns’s A and B suchthat A # Oy, 1—B # Oy,
A=1-B,B=1-—NRSCIl(A)and A =1 — NRSCI(B). Since 1 — NRSCI(A)
and 1 — NRSCI(B) are nrso sets in (X, 7), A and B are nrso sets in (X, 7). This implies
(X,7) is not a NRS-connected space, which is a contradiction. Thus there exists no
non-null nrso sets A and B in (X,7) suchthat A = 1 — B, B =1 — NRSCI(A) and
A=1- NRSCI(B).

Sufficiency: Let A be both nrso and nrsc in (X, 7) such that A # On, A # 1x. Now
by taking 1 — A = B, we obtain a contradiction to our hypothesis. Hence (X, 7) is a
N RS-connected space. U

Definition 4.4. A nts (X, 7) is said to be neutrosophic Cs-disconnected if there exists Ns
A € X, which is both nos and ncs such that A # Oy and A # 1y. If (X, 7) is not
neutrosophic Cs-disconnected then it is said to be neutrosophic C5-connected.

Proposition 4.3. Let (X, 7) and (Y, 0) be two nts’s. Let f : (X,7) — (Y,0) isa NRSC
and surjective function. If (X, 7) is NRS-connected, then (Y, o) is a neutrosophic Cs-
connected.

Proof. Let (X, 1) is N RS-connected. Suppose (Y, o) is not a neutrosophic Cs-connected
space, then there exists a proper Ns A € Y, which is both nos and ncs. Since fisa NRSC
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function, f~1(A) is both nrso and nrsc in (X, 7). But this is a contradiction to hypothesis.
Hence (Y, o) is a neutrosophic Cs-connected space. g

Definition 4.5. A Nsin ants (X, 7) is said to be nrsco set, which is both nrso and nrsc set.

Definition 4.6. A nts (X, 7) is said to be N RS-Cj5-disconnected if there exists nrsco set
A€ X, suchthat A # Oy and A # 1y. If (X, 7) is not NRS-C5- disconnected then it is
said to be N RS-Cs-connected.

Proposition 4.4. A nts (X, 7) is NRS-C5 connected, then it is N RS-connected.

Proof. Suppose that there exists non-null nrso sets A and B such that AU B = 1y and
ANB = 0yn (NRS-disconnected), then A = AU B and A = AN B. In other words, A =
1 — B. Hence A is a nrsco set which implies that (X, 7) is NRS-Cs-disconnected. [

Remark. The converse of the above Proposition need not be true as shown by the following

example.

Example4.7. Let X = {a,b,c}and 7 = {Opn, 1y, A1, As, A3, Ay, A5} where Ay, As, As,
Ay, As, B, C are Ns’s of X defined as follows:

Al = <((l)%1’ 6“:5’ 57%)7 (87(15’ %7 g.%)’ (gfas? %’ g%»’

A2 = <((l)%1’ %’ 52)7 (%’ %7 (;’.65)’ ((’)y*%? %’ (;YL5)>’

A3 = < %’ %’ g%)? (%’ %7 (37.65)’ ((’)%7 %’ (’)YL5)>’

As= (8% 6% 65), (85,55 65): (3535 55))

As = (6% 6% 65), (5%, 5% 55): (3%, 5% 5%5))

B =((6% 4% 7). (5. 5% 55)- (3% 9% 9%)) »

C = (6% 0% §5) (G5 5% 55). (3%, 3% 9%))-

Clearly B and C are nrso sets in (X, 7). Also, B # Oy, C # Oy, BUC # 1y and

BNC # 0y. Hence (X, 7) is N RS-connected, but it is N RS-Cs-disconnected, since A3
is both nrso and nrsc set.

Proposition 4.5. Let (X, 7) and (Y,0) be nts’s. Let f : (X, 7) — (Y,0) be a NRSI and
surjective function. If (X, 7) is N RS-connected, then (Y, o) is N RS-connected.

Proof. Assume that (Y, o) is not N RS-connected. Thus there exists non-null nrso sets
A, B €Y,suchthat AUB = 1y and AN B = Oy. Since f is NRSI function, C' =
f71(A), D = f~Y(B) are nrso sets in (X, 7). From A # Oy, we get C = f~1(A) # Oy.
(If f~1(A) # Oy, then A = f(f~1(A)) = f(On) = Ox, which is a contradiction.)
Similarly we obtain D = Oy. Now, AUB = 1y f~1(A) U f~Y(B) = f(1n),
CUD =1x,ANB =0y f~1(A)Nf1(B) = f~1(05) CND = Oy. This implies that
CUD =1yand CND =0p. Thus (X, 7) is N RS-connected, which is a contradiction
to our hypothesis. Hence (Y, o) is N RS-connected. O

Proposition 4.6. A nts (X, 7) is N RS-Cs-connected if and only if there exists no non-null
nrso sets A, B € X suchthat A =1y — B.

Proof. Suppose that A and B are nrso sets in X such that A # Oy, B # Oy, A=1—-B.
Since A=1—- B,1 — Bisanrso setand B is a nrsc set. And A # Oy implies B # 1.
But this is a contradiction to the fact that (X, 7) is N RS-C5-connected.

Conversely, let A be both nrso and nrsc in X such that A # Op, A # 15. Now take
B =1— A. Inthis case B is anrso set and A # 1. Which implies that B =1—A = Oy,
which is a contradiction. O
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Proposition 4.7. A nts (X, 1) is N RS-Cs-connected if and only if there exists no non-null
Ns A, Bin X suchthatly — A= B, B=1y — NRSCI(A), A=1x — NRSCI(B).

Proof. Assume that there exists a Ns sets A and B such that A # Oy, B # Oy, 1y —
A=B, B=1y— NRSCI(A) and A = 1y — NRSCI(B). Since 1y — NRSCI(A)
and 1y — NRSCI(B) are nrso sets over X, A and B are nrso sets in X, which is a
contradiction.

Conversely, let A be both nrso and nrsc in X such that A # Oy, A # 15. Taking
B = 15 — A, we obtain a contradiction. U

Definition 4.8. A nts (X, 7) is said to be N RS-strongly connected if there exists no non-
null nrsc sets A, Bin X suchthat A+ B < 1y.

In otherwords, a nts (X, 7) is said to be N RS-strongly connected if there exists no
non-null nrsc sets A, Bin X suchthat AN B = 1y.

Proposition 4.8. A nts (X, 1) is NRS-strongly connected if and only if there exists no
non-null nrso sets A, B in X suchthat A+ 1n, B# 1y and A+ B > 1y.

Proof. Necessity: Let A and B are nrso sets in (X, 7) such that A # 1y, B # 1y and
A+ B>1y.Ifwetake C =15 — Aand D = 1 — B, then C and D become nrsc sets
in X and C # 0y, D # Ox and C + D < 1. Which is a contradiction. Hence (X, 7) is
N RS-strongly connected.

Sufficiency: Let A and B be non-null nrsc sets in (X, 7) such that A + B < 1y. If
C =1y —Aand D = 1y — B, then C and D become nrso sets in (X, 7) and C # 1y,
D # 1y and C 4+ D > 1. Which is a contradiction. Thus there exists no non-null nrso
sets Aand Bin (X, 7) suchthat A # 1y, B # 1y and A+ B > 1y. O

Proposition 4.9. Let (X, 7) and (Y,0) be nts’s. Let f : (X, 7) — (Y,0) be a NRSI and
surjective function. If (X, 7) is N RS-strongly connected, then (Y, o) is N RS-strongly
connected.

Proof. Suppose that (Y, o) is not N RS-strongly connected. Then there exists non-null
nrsc sets C and C5 in (Y, o) such that C; # Oy, Co # Oy, C; + Cy < Opn. Since f is
NRST function, f~1(C}), f~1(Cs) are nrsc sets in (X, 7) and f~1(C1)Nf~H(Cy) = O,
F~YHC) # On, fF7HCs) # On. Af f71(Cy) = On, then f(f~1(Cy)) = C; which
implies f(Oy) = Cy. So Oy = C a contradiction.) Hence (X, 7) is NRS-strongly
connected, a contradiction to our hypothesis. Thus (Y, o) is N RS-strongly connected. [

Remark. N RS-strongly connected does not imply N RS-C's-connected.

Example 4.9. In Example (X, 7) is NRS-strongly connected, since there is no nrsc
sets Ay, As, Ay + A < 1n. But (X, 7) is NRS-C5-disconnected.

Remark. N RS-C5-connected does not imply N RS-strongly connected.

Example 4.10. In Example (X, 1) is NRS-C5-strongly connected, since there is no
Ns set A is both nrso and nrsc set. But (X, 7) is not N RS-strongly connected, since there
isthe nrsc sets Aand B, A+ B < 1.

Definition 4.11. Let (X, 7) be nts, A, B in X. The non-null Ns sets A and B are said to
be

(1) NRS-weakly separated if NRSCI(A) <1y — Band NRSCI(B) < 1y — A.
(2) NRS-g-separated if NRSCI(A)N B =0 = ANNRSCI(B).
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Definition 4.12. A nts (X, 7) is said to be N RS-Cyy -disconnected if there exists N RS-
weakly separated non-null Ns sets A and B in X suchthat AU B = 1y.

Example 4.13. Let X = {a,b,c} and 7 = {Opn, 1y, A, B} where A, B are Ns’s of X
defined as follows:

A= ((f5. 5. 85 (5

)(L Db c)>
.071.07 0.0 00’10’00 0°1.0°0.0//"
B=<(”—“ b Hc)( a b -

0.
1.07 0.0 1.0 0’00’10) (Lo 0.07 1
Clearly A and B are nrso sets in (X, 7), RSC’Z(A) <1y —B,NRSCI(B) <1y —A.

Hence A and B are N RS-weakly separated and A U B = 1x. Hence (X, 7) is NRS-
Chy-disconnected.

Definition 4.14. A nts (X, 7) is said to be N RS-C¢-disconnected if there exists N RS-g-
separated non-null Ns sets A and B in X suchthat AU B = 1y.

Example 4.15. In Example[4.13] the Ns sets A and B are nrso sets, NRSCI(A) = (1y —
B)NB =0x and NRSCI(B) = (1y — A) N A = On. Hence A and B are NRS-¢-
separated and A U B = 1. Thus (X, 7) is NRS-C¢-disconnected.

Remark. A nts (X, 1) is said to be N RS-Cyy-connected if and only if (X, 7) is NRS-
Cq-connected.

Definition 4.16. Let (X,7) beantsand Y C X. Let AY is defined as follows AY () =

Iy ifzeY . .
N 1 * .Let7y = {AY N B : Bisnos}, then the NT 7y on Y is called neutro-
ON ifz ¢ Y

sophic subspace topology and (Y, 7y ) is called neutrosophic subspace of (X, 7).

Definition 4.17. A neutrosophic subspace (Y, 7y) of nts (X, 7) is said to be N RS-open
(resp. N RS-closed, N RS-connected) subspace if AY € NRSO(X) (resp. AY €
NRSC(X), AY is N RS-connected).

Theorem 4.10. Let (Y, 7y) be a N RS-connected subspace of nts (X, 7) such that CY N
B € NRSO(X). If 1y has a N RS-separations A and B, then either CY < A or
CY < B.

Proof. Let A, B be NRS-separation on 1y. By hypothesis, A N CY € NRSO(X),
BNCY € NRSO(X)and [ANCY]U[BNCY] = CY. Since CY is N RS-connected.
Then either ANCY = 0x or BNCY = 0y. Therefore, either C¥ < AorCY < B. O

Theorem 4.11. If (X, 72) is a N RS-connected space and 11 is Neutrosophic coarser than
Ty, then (X, 1) is also a N RS-connected.

Proof. Let A, B in X be N RS-separation on (X, 71). Then A, B are nrso sets. Since
71 < To. Then A, B in (X, 72) such that A, B is NRS-separation on (X, 72), which
is a contradiction with the N RS-connectedness of (X, 73). Hence, (X, 71) is NRS-
connected. a

Theorem 4.12. A neutrosophic subspace (Y, 1y) of a N RS-disconnected space (X, T) is
N RS-disconnected if C¥ N B € NRSO(X), VB € NRSO(X).

Proof. Let (Y, 7y) be NRS-connected. Since (X, 7) is N RS-disconnected. Then there
exists N RS-separation A, B on (X, 7). By hypothesis, AN CY € NRSOS(X), BN
CY € NRSOS(X)and [ANCY]U[BNCY] = CY, which is a contradiction with the
N RS-connectedness of (Y, 7y ). Therefore (Y, 7y) is N RS-disconnected. O
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5. CONCLUSIONS

In this paper, we have introduced neutrosophic regular semi compactness and gave basic
definition and theorems of the concept. Also, we introduce neutrosophic regular semi
connectedness, neutrosophic regular semi strongly connectedness and neutrosophic regular
semi-C’5-connectedness. Some interesting properties of these notions are studied.

REFERENCES

[1] K. T. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems, 20 (1986), 87-96.

[2] D. E. Cameron, Properties of S-closed spaces, Proc. Amer. Math. Soc., 72 (1978) 581-586.

[3] C.L.Chang, Fuzzy topological spaces, J. Math. Anal. Appl., 24 (1968), 182-190.

[4] Dogan Coker, An introduction to intuitionistic fuzzy topological spaces, Fuzzy Sets and Systems, 88 (1997),
81-89.

[5] E. Elavarasan, r-fuzzy Rs-compactness and r-fuzzy Rs-connectedness in the sense of Sostak’s, Annals of
Communications in Mathematics, 3(4), (2020), 273-284.

[6] Floretin Smarandache, A Unifying Field in Logic: Neutrosophic Logic. Neutrosophy, Neutrosophic set,
Neutrosophic Probability, Ameican Research Press, Rehoboth, NM, 1999.

[7] Floretin Smarandache, Neutrosophy and Neutrosophic Logic, First International Conference on Neutros-
ophy, Neutrosophic Logic, Set, Probability, and Statistics, University of New Mexico, Gallup, NM 87301,
USA, 2002.

[8] Floretin Smarandache, Neutrosophic Set: A Generalization of Intuitionistiic Fuzzy set, Journal of Defense
Resourses Management, 1 (2010),107-116.

[9] R. Vijayalakshmi and R. R. Praveena, Regular semiopen sets in neutrosophic topological spaces, Indian
Journal of Natural Sciences, 12(70), (2022), 38114-38118.

[10] R. Vijayalakshmi and R. R. Praveena, Neutrosophic Regular semi continuous functions, Annals of Commu-
nications in Mathematics, 4(3), (2021), 254-260.

[11] R. Vijayalakshmi and R. R. Praveena, Neutrosophic weakly Regular semi continuous functions, (submitted)

[12] A. A.Salama and S. A. Alblowi, Neutrosophic set and Neutrosophic topological space, ISOR J. Mathemat-
ics, 3(4), (2012), 31-35.

[13] A. A.Salama and S. A. Alblowi, Generalized Neutrosophic Set and Generalized Neutrosophic Topological
Spaces, Journal computer Sci. Engineering, 2(7), (2012), 12-23.

[14] A. A. Salama, Florentin Smarandache and Valeri Kroumov, Neutrosophic Closed set and Neutrosophic
Continuous Function, Neutrosophic Sets and Systems, 4 (2014), 4-8.

[15] Wadel Faris Al-omeri and Florentin Smarandache, New Neutrosophic Sets via Neutrosophic Topological
Spaces, New Trends in Neutrosophic Theory and Applications, 2 June 2016.

[16] Zadeh.L.A, Fuzzy set, Inform and Control, 8 (1965), 338-353.

R. VIJAYALAKSHMI
DEPARTMENT OF MATHEMATICS, ARIGNAR ANNA GOVERNMENT ARTS COLLEGE, NAMMAKKAL, TAMIL
NADU-637 002, INDIA.

Email address: viji.lakshmi80@rediffmail.com

R. R. PRAVEENA
RESEARCH SCHOLAR, DEPARTMENT OF MATHEMATICS, ANNAMALAI UNIVERSITY, ANNAMALAINAGAR,
TAMIL NADU-608 002, INDIA.

Email address: praveenaphd24@gmail .com



	1. Introduction
	2. Preliminaries
	3. Neutrosophic Regular Semi Compactness
	4. Neutrosophic Regular Semi Connectedness
	5. Conclusions 
	References

