Jour of Adv Research in Dynamical & Control Systems, Vol. 10, 10-Special Issue, 2018

Neutrosophic Nano Ay Closed Sets In
Neutrosophic Nano Topological Spaces

"M.Parimala, 2R.Jeevitha, >S.Jafari, *F.Smarandache, *M .Karthika
!Department of Mathematics, Bannariamman Institute of Technology, Sathyamangalam, Tamilnadu, India,
2Department of Mathematics, Dr.N.G.P. Institute of Technology, Coimbatore, Tamilnadu, India, ,,
3Department of Mathematics, University of New Mexico, Gallup, NM 87301, USA
“Department of Mathematics, College of Vestsjaelland South, Herrestraede 11, 4200 Slagelse, Denmark .
rishwanthpari@gmail.com,jeevitharls@gmail.com,jafaripersia@gmail.com,fsmarandache @gmail.com,karthikamuthusamy
1991@gmail.com

Abstract- In this article we introduce the notation of neutrosophic nano semi closed, neutrosophic nano o
closed, neutrosophic nano pre closed, neutrosophic nano semi pre closed and neutrosophic nano regular closed
and investigate some of their properties. Further we study the concept of neutrosophic nano sg closed,
neutrosophic nano y  closed and neutrosophic nano oy closed and derive some of their properties.

2010 Mathematics Subject Classification.54A05

Keywords and Phrases: neutrosophic nano semi closed, neutrosophic nano a closed, neutrosophic nano pre
closed, neutrosophic nano semi pre closed, neutrosophic nano regular closed, neutrosophic nano sg closed,
neutrosophic nano y closed and neutrosophic nano ay closed.

1. Introduction

The nation of o closed sets in topological spaces was introduced by O.Njastad[1]. M.K.R.S.Veerakumar [2]
was explored the notion of y closed. The new concept of ay closed set in topology was introduced by R.Devi
et.al [3]. Nanotopology was introduced by LellisThivagar et.al [4]. It contains approximations and boundary
region. The open set contains only five set that is empty, universe, Lower and upper approximation, boundary
region. Fuzzy and intuitionistic fuzzy were introduced by Zadeh [5] and K.Atanassav [6]. The new theory
neutrosophic set described by membership, indeterminacy and non-membership were introduced by

Smarandache [7]. The neutrosophic set in X, 7y is having the form
S={< X, M ¢(x),15(x), Ng(x) >:xe(X,z'N)}, where the functions Mg :S—)[O,l], I 25—)[0,1],
Ng:S— [0,1] denoted the degree of membership, indeterminacy, degree of non-membership. The
neutrosophic ~ set S = {< X, M¢(x),14(x),Ng(x) > xe(X, Z'N)} is called a subset of

T= {< X, M, (x),1,.(x), N, (x) > x e (X, TN)} [in short S C T] if degree of membership and
indeterminacy is minimum in S and degree of non-membership is maximum in S or degree of membership is
minimum and degree of non-membership and indeterminacy is maximum in S. The complement on NTS
S= {< X, Mg(x),I4(x),Ng(x)>xe (X,TN)} is  S°= {< X, Ng(x), I, (x),My(x)>x€ (X,TN)}

Parimala et.al [8] introduced and studied the concept of neutrosophic ay-closed sets.

Now LellisThivagar et.al [9] explored a new concept of neutrosophic nano topology. In that paper he
discussed about neutrosophic nano interior and neutrosophic nano closure.

In this paper, basic properties of neutrosophic nano semi closed, neutrosophic nano a closed, neutrosophic
nano pre closed, neutrosophic nano semi pre closed and neutrosophic nano regular closed were introduced. It
also established the notion of neutrosophic nano sg closed, neutrosophic nano y closed and neutrosophic nano
ay closed. Further, studied some of their related attributes were discussed.

2. Preliminaries
This section shows that some related definition and properties.

Definition 2.1.[4] Let U be a non-empty finite set of objects called the universe and R be an equivalence
relation on U named as the indiscernibility relation. Then U is divided into disjoint equivalence classes. Let X is
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a subset of U, then the lower approximation of X with respect to R is is denoted by
R= Uer {R(x) R(x)c X }, where R(X) denotes the equivalence class determined by x € U .

Definition 2.2. [4] The upper approximation of X with respect to R is the set of all objects, which can be
possibly classified as X with respect to R and its is denoted by R = U v {R(x) R(X)NX = ¢}

Definition 2.3. [4] The boundary region of X with respect to R is the set of all objects, which can be possibly
classified neither as X nor as not X with respect to R and its is denoted by B, = R—R.

Definition 2.4. [4]If (U, R) is an approximation space and X, Y € U. Then

1. RcXc R

R($)=R(#)=¢ and RU)=RU)=U
R(XUY)=R(X)UR(Y)
R(XNY)=RX)NR(Y)
R(XUY)=R(X)UR(Y)
R(XNY)=R(X)NR(Y)

E(X) c E(Y) and R(X)c R(Y) whenever X C Y
R(X)=(R) and R(X*)=(Rf

R(R)=R(R)=R

N o kAW D

o

10. R(E): R(R)=R
Definition 2.5. [9] Let U be an universe and R be an equivalence relation on U

and Let S be a neutrosophic subset of U. Then the neutrosophic nano topology

is defined by 7 () = {0,152 N(S), N(S), By (S) . where

L N(S) =0 M gy Taiyys Ny 2 €[] v €U

2. N(S) = {<Y’M§(y)’lﬁ(y)’N§(y)>/Z € [y]R,y € U}

3. By(S)y=N-N

Wher M) = Ny M5 (D L riyy = Ny 15 (2 Ny = Ve Ns (2,
My =V el oM s (2 ) = Vel (2 Ny = Al Vs (2).

Definition 2.6. [9] Let (U, 7,,(S) ) be a neutrosophic nano topological spaces,

where SC U. Assume S and T be neutrosophic subset of U. Then the following
hold:

1. S & Nycel(S).

2. S is neutrosophic nano closed iffNycl(S) = S.

3. NNCI(ON) = ON and NNCI(IN) =1.
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4. S T implies Nncl(S) & Nyel(T).

5. Nnel(SU T) = Nyel(S) U Nyel(T).

6. Nycl(S () T) = Nyel(S) [ Nxel(T).

7. Nxcl(Nnel(A)) = Nyel(S).

Definition 2.7. [9] Let (U, 7, (S) ) be a neutrosophic nano topological spaces,
where S C U. Assume S and T be neutrosophic subset of U. Then the following
hold:

1. Nyint(S) = S.

2. S is neutrosophic nano open iff Nyint(S) = S.

3. Nnint(Oy) = Oy and Nyint(1y) = 1y.

4. S T implies Nyint(S) < Nyint(T).

5. Nnint(S) U Nyint(T) < Nyint(S [ T).

6. Nyint(S (] T) = Nyint(S) [ ] Nyint(T).

7. Nxint(Nyint(A)) = Nyint(S).

Definition 2.8. [10] Let (X, 7, ) be a non-empty fixed set. A neutrosophic set A is an object having the form
S= {< X, M (x),14(x), Ng(x)>x€ (X,TN)}. Where Ms(x), Is(x), Ns(x) which represent the degree of

membership, the degree of indeterminacy, and the degree of non-membership of each element x € (X,7,)to
the set S.

Definition 2.9. [11] Let S and T be NS of the form §={<x,M(x),I (x),Ns(x)>xe(X,r,)}and
T={<x,MT(x),IT(x),NT(x) >ZXE(X,TN)}.Then

(1)ScTifandonly if Mg(x)<M, (x), I¢(x)=1,(x) and Ng(x)=N,(x) forall xe(X,z,)or
My(x)2M,(x), I¢(x)<I.(x) and Ng(x)<N,(x) forall xe(X,7,).

(2)S=Tifand only if SCTand TCS.

(3)S ={<x, Ny (x), I (x),M(x) > x € (X,7,)}-

@SUT ={< x, M (x)v M (x),1,(x) AL (x), Ng(x) AN, (x) > x € (X,7,)}.
5) SNT ={<x, M (x) A M, (x),I4(x)Vv I, (x),Ng(x)v N, (x) > x€(X,7,)}.

Definition 2.10. [11] Let (X, 7)) be NTS and S = {< x, M (x),I,(x), Ny(x) > x € (X,7,)} be a NS in X.
Then the neutrosophic closure and neutrosophic interior of S are defined by

(1) Nel(S) =(1 {K:K is an NCS in X and S C K}
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(2) Nint(S) =U {K:K is an NOS in X and K = S}
3. Neutrosophic Nano Ay Closed Sets

Definition 3.1. Let (U, 7,,(S) ) be a neutrosophic nano topological space. Then

A neutrosophic nano subset S in (U, 7, (.S) ) is said to be:

(a) Neutrosophic nano semi closed (NNSC) if Nyint(Nycl(S))  S.

(b) Neutrosophic nano a closed (NNaC) if Nycl(Nyint(Nycl(S))) < S.

(c¢) Neutrosophic nano pre closed (NNPC) if Nycl(Nyint(S)) C S.

(d) Neutrosophic nano semi pre closed (NNSPC) if Nyint(Nycl(Nyint(S))) < S.
(e) Neutrosophic nano regular closed (NNRC) if Nycl(Nyint(S)) = S.

(f) Neutrosophic nano sg closed set (NNSGC) if Nyscl(S) C V whenever SCV
and V is neutrosophic nano semi open.

(g) neutrosophic nano y closed set (NNyC) if Nyscl(S) C V whenever SC V
and V is neutrosophic nanosg open.

(h) neutrosophic nano ay closed set (NNayC) if Ny cl(S) C V whenever

S C V and V is neutrosophic nano a open.

This shows that the following example.

Example 3.2. Assume U :{nl’n2’n3} be the wuniverse set and the equivalence relation is

U/R= {{nl }, {nz,n3 }} Let S:{< " >< ", >< n; >} be neutrosophic nano subset of U. Then

(0.3,0.4,0.3)/°1(0.6,0.3,0.1)/\ (0.2,0.6,0.2)
ot (ol
(0.2,03,03)/°\(0.5,0.3,0.2)/°1(0.2,0.5,0.3) (0.3,0.5,0.2) '\ (0.6,0.4,0.1)/°\(0.3,0.5,0.2)
5.5yl " n3 . Here  7,(S)=1{0,.1y, N.(S),N"(S),B,(S)] be a
N (0.2,0.3,0.4)/7\(0.5,0.4,0.2)/°\ (0.3,0.4,0.2)
neutrosophic nano open set and a neutrosophic nano closed set is [TN (S)]C = {ON,lN,N*C(S),N*C(S),BN (S)}
where c n, n, n, and
vt ol ol e st
(0.3,0.3,0.2)/°1(0.2,0.3,0.5) /71 (0.3,0.5,0.2) (02,0.503)/°\(0.1,040.6)/°\(0.2,05,03)

. " " 0 - Assume n n, n, be a neutrosophic
i '\V(S):{<(0.4,0.3,0.2)>’<(0.2,o.4,0.5)>’<(0.2,0.4,0.3)>} (02,0.3,02)/71(0.2,02,0.6)/"\(03,0.2,0.3)

nano semi closed because Nyint(Nycl(R)) = Ny(Nycl(R)) = Ny(N:)=0y C R. Similarlly, R is also neutrosophic
nano o closed, neutrosophic nano pre closed and neutrosophic nano semi pre closed.

Example 3.3. Assume U :{npnza”s} be the wuniverse set and the equivalence relation is

U/R= {{nl }, {nz,n3 }} Let " 0 0, be neutrosophic nano subset of U. Then
7{<(o43,o43,o42)>’<(o42,o43,041)>’<(043,0.2,0.3)>}

e e
(0.2,0.3,02)/°1(0.2,0.3,0.2) "\ (0.3,0.5,0.3) (03,0.3,02)/°\(0.3,0.4,0.3) )\ (0.3,0.5,0.3)

Here 7,(S)= {ON,IN,N*(S),N* (S),By (S)} be a neutrosophic nano open set and a neutrosophic nano closed
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set i [£,($)] =01 V- (S)N(5), By ()] where v~ (zrsom ) aznaan) (omsos) |

(0.2,0.3,0.2)/°\(0.2,0.3,0.2) /*\ (0.3,0.5,0.3)
N*C(S)* }’l1 }’l2 n3
“11(0.3,0.3,0.2)/°1(0.3,0.4,0.3) "\ (0.3,0.5,0.3)

. Assume R n n, n, be a neutrosophic nano regular
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" \ (0.3,0.2,0.3)

closed because Nycl(Nyint(R)) = R.

Example 34. Assume U Z{nl,nz,n3} be the wuniverse set and the equivalence relation is

U/R= {{nl }, {nz,n3 }} Let S={< " >< ", >< 0, >} be neutrosophic nano subset of U. Then

(0.3,0.3,0.2)/7\(0.2,0.3,0.1) /71 (0.3,0.2,0.3)
N.(S) = n n, ny > N(S) = n n, ny and
1M 03,03,04)/7\(0.1,0.3,0.5) /71 (0.1,0.2,0.5) (0.4,0.3,0.2)/7\(0.3,0.4,0.1)/°\(0.4,0.3,0.2)
ps) - n n - Here  7,(8)=10,.1,, N.(S).N'(5),B,(S)] be a
N (0.3,0.3,0.3)/°\(0.3,0.3,0.2) /°\ (0.3,0.3,0.4)

neutrosophic nano open set and a neutrosophic nano closed set is [rN(S)]C = {ON,lN,N*C(S),N*C (S),BN(S)}

" o= s sl O - wsen v osanl) ™
(040303) (0.5,0.3,0.1)/°\(0.5,0.2,0.1) (0.2,0.3,0.4)/°\(0.1,0.4,0.3)/°1(0.2,0.3,0.4)

7 sion i) ostson)|
(043,0.3,043) (0.2,043,0.3) (0.4,0.3,0.3)

Assume Re { n, > < n, >} be a neutrosophic nano sg closed and

(0.3,0. 3 0. 3) (0.1,0.3,0.5) "\ (0.1,0.2,0.5)

n, be a neutrosophic nano y closed and also neutrosophic nano oy
(030303) (. 10302) (0.3,0.2,0.4)

closed.
Theorem 3.5. Let (U, 7,,(S))  be a neutrosophic nano topological space. Then

the following are hold:

(a) Every neutrosophic nano closed set is neutrosophic nano semi closed set.

(b) Every neutrosophic nano closed set is neutrosophic nano o closed set.

(c¢) Every neutrosophic nano closed set is neutrosophic nano pre closed.

(d) Every neutrosophic nano closed set is neutrosophic nano semi pre closed set.
(e) Every neutrosophic nano regular closed set is neutrosophic nano closed set.
(f) Every neutrosophic nano closed set is neutrosophic nano semi closed set.
(g) Every neutrosophic nano o aclosed set is neutrosophic nano pre closed set.
Proof.

(a) Let S be a neutrosophic nano closed set then Nycl(S) = S. This implies

Nyint(Nnel(S)) € Nyint(S) = S . Therefore Nyint(Nycl(S)) € S. Then neutrosophic nano closed set is
neutrosophic nano semi closed set.
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(b) Let S be a neutrosophic nano closed set then Nycl(S) = S. This implies Nyint(Nycl(S)) < Nyint(S) =S
implies that Nycl(Nyint(Nnel(S)) & Nnel(S) =S. Therefore Nycl(Nyint(Nycl(S)) ©S. Then S is neutrosophic
nano a closed set.

(c) Let S be a neutrosophic nano closed set then Nycl(S) = S. We know that Nyint(S) C S. This implies
Nnel(Nyint(S)) & Nyel(S) = S . Therefore Nycl(Nyint(S)) € S. Then S is neutrosophic nano pre closed.

(d) Let S be a neutrosophic nano closed set then Nycl(S) = S. We know that Nyint(S) CS. This implies
Nnel(Nyint(S)) < Nyel(S) = S implies that Nyint(Nycl(Nyint(S)) < Nyint(S) < S. Then S is neutrosophic nano
semi pre closed set.

(e) Let S be a neutrosophic nano regular closed set then Nycl(Nyint(S)) =S. This implies Nycl(Nycl(Nyint(S))) =
Ninel(S) implies that Nycl(Nyint(S)) =Nncl(S) = S . Therefore S is neutrosophic nano closed set.

(f) Let S be a neutrosophic nano a closed set then Nycl(Nyint(Nycl(S)) S implies that Nyint(Nycl(S)) = S.
Hence S is neutrosophic nano semi closed set

(g) Let S be a neutrosophic nano o closed set then Nycl(Nyint(Nycl(S)) © S. We know that S is neutrosophic
nano closed set so Nycl(S) = S implies that Nycl(Nyint(S)) € S. Hence S is neutrosophic nano pre closed set

The inverse part not true by the following examples.

Example 3.6. By using Example [3.2],

(a) Let us take Re n, n, my be a neutrosophic nano semi closed but it is not
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" \ (0.3,0.2,0.3)

nutrosophicnano closed.

(b) Let us take R n, n, n, be a neutrosophic nanoaclosed but it is not
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" (0.3,0.2,0.3)

nutrosophicnano closed.

(c ) Let us take , n, n, n, be a neutrosophic nano pre closed but it is not
R=
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" (0.3,0.2,0.3)

nutrosophicnano closed.

(d) Let us take , _ n n, ny be a neutrosophic nano semi pre closed but it is
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" \ (0.3,0.2,0.3)

not nutrosophicnano closed.

(e) Let us take R n, n, n, be a neutrosophic nano closed but it is not
(0.2,0.3,0.2)/°1(0.2,0.2,0.6) /" \ (0.3,0.2,0.3)

nutrosophicnano regular closed.

(f) Assume U = {nl,nz, n3}be the universe set and the equivalence relationis U /R = {{”1 }, {nz,n3 }} Let

B " ", " be neutrosophic nano subset of U. Then
“11(0.3,0.4,0.3) 7\ (0.6,0.3,0.1) /*\ (0.2,0.6,0.2)

n n n b * n n n and
N.(S)= 1 , 2 , 3 N'(S)= 1 , 2 , 3
{<(0.3,0A3,0A4)> <(0.1,0.3,0.5)> <(0A1,0.2,0.5)>} {<(0A4,0A3,0A2)> <(0.3,0.4,0.1)> <(0A4,o.3,0.2)>}

5.(5)— " " n, . Here  7,(8)={0,,1,, N.(S),N"(S), By(S)} be a
N (0.3,0.3,0.3)/71(0.2,0.3,0.3) /7 (0.3,0.3,0.4)

neutrosophic nano open set and a neutrosophic nano closed set is [z, ($)] = {ON,lN,N*C(S),N*C(S),BN (S)}

where NE(S)= Y P e S VAP (L ¥ . nd
040303)/\05030.0/ (050201 020304010403\ 020304
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. Assume n, m, n, be a neutrosophic
B(“V(S) _ n n, ny R= y y
‘ (0.3,0.3,0.3)/7(0.2,03,0.3)/°\ (0.4,03,0.3) (0.3,0.3,0.3)/ 1(0.1,0.3,0.4)/ 1(0.2,0.2,0.4)

nano semi closed but it is not neutrosophic nano a closed.

(g) Assume U = {nl,nz, n, }be the universe set and the equivalence relationis U /R = {{’11 }, {nz,n3 }} Let

- n n n be neutrosophic nano subset of U. Then
N <(0.3,0.4,0.3)>’<(0A6,0A3,0A1)>’<(0A2,0A6,0A2)>

N.(S) = n n, ny > N(S) = n n, ny and
: (0.4,0.3,0.3)/7\(0.5,0.3,0.1)/*\ (0.5,0.2,0.1) (0.2,0.3,0.4)/°\(0.1,0.4,0.3) /7 (0.2,0.3,0.4)

BN<S>:{< " >< i >< i >} Here  7,(S)= {01y, No(S),N'(S), By(S)} be a

(0.3,0.3,0.3)/1(0.2,0.3,0.3) / \(0.4,0.3,0.3)
neutrosophic nano open set and a neutrosophic nano closed set is [TN (S)]C = {ON,lN,N*C(S),N*C(S),BN (S)}

Where NE@ =) ()M e [ m " s and
(0.3,0.3,0.4)/\(0.1,0.3,0.5)/ 1 (0.1,0.2,0.5) (0.4,0.3,0.2)/°1(0.3,0.4,0.1) /1 (0.4,0.3,0.2)

. n ", n, . Assume R= m n, n be a neutrosophic
o '\'(S):{<(0.3,0.3,0.3)>’<(0.2,0.3,0.3)>’<(0.3,0.3,0_4)>} (0.4,0.3,0.3)/°\(0.5,0.3,0.2) /°\ (0.5,0.2,0.4)

nano semi closed but it is not neutrosophic nano o closed.

Theorem 3.7.Let (U, 7, (.S) ) be a neutrosophic topological space. Then the following are hold:

(a) Every neutrosophic nano closed set is neutrosophic nano oy closed set.
(b) Every neutrosophic nano o closed set is neutrosophic nano ay closed set.
(¢) Every neutrosophic nano semi closed set is neutrosophic nano sg closed.
(d) Every neutrosophic nano y closed set is neutrosophic nano ay closed set.
Proof.

(a) Let S be a neutrosophic nano closed set. This implies Nycl(S) = S. Now assume that T be a neutrosophic
nano o open set and S C T, then Ny cl(S) & Nxcl(S) = SC T. Therefore Ny cl(S) E T. Hence S is neutrosophic
nano ay closed.

(b) Let S be a neutrosophic nano a closed set then Nycl(S) = S. Now assume that SC T and T be a neutrosophic
nano ay open set, then Ny cl(S) € Nycl(S) C T. Therefore it is neutrosophic nano ay closed set.

(c) Let S be a neutrosophic nano semi closed then Nyscl(S) = S. Assume that SC T, T is neutrosophic nano
semi open, then Nyscl(S) C T. Then S is neutrosophic nano sg closed set.

(d) Let S be a neutrosophic nano a closed. Every neutrosophic nano a open set is neutrosophic nano semi open
and neutrosophic nano semi open is neutrosophic nano sg open. Assume that S C T, T is neutrosophic nano sg

open, then Nycl(Nyscl(S)) C T. Then S is neutrosophic nano ay closed set.
The inverse part not true by the following examples.

Example 3.8.By using Example [3.5 (f)]

(a) Let c {< ,,1 > < , > < n >} be a neutrosophic nano semi open and also neutrosophic nano

(0.3,0.3,0.3)/°1(0.1,0.3,02)/°\ (0.3,0.2,0.4)
a open. Here e {< " > < n > < n, >} be a neutrosophic nanosg closed and
(0.3,0.3,0.3)/°\(0.1,0.3,0.5) /" \ (0.1,0.2,0.5)
~ {< " > < n > < n, >} be a neutrosophic nanosg open and CC V . Hence C is neutrosophic
(0.3,0.3,0.3)/°1(0.5,0.3,0.1) /7 (0.5,0.2,0.1)

nano ay closed but it is not neutrosophic nano closed set.
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(b) Let c {< " > < " > < n >} be a neutrosophic nano semi open and also neutrosophic nano

(0.3,0.3,0.3)/°\(0.1,0.3,0.2) /" \ (0.3,0.2,0.4)
a open. Here e ", n n, be a neutrosophic nano sg closed and
- <(0.3,0,3,0,3)>’<(0,1,0.3,0.5) "\ (0.1,0.2,0.5)
~ n, " n, be a neutrosophic nanosg open and CC V . Hence C is neutrosophic
“11(0.3,0.3,0.3) /71 (0.5,0.3,0.1)/°\(0.5,0.2,0.1)

nano ay closed but it is not neutrosophic nano a closed set.

(¢) Let U {< ", > < n, > < n} >} be a neutrosophic nano semi open .Here

(0.3,03,0.3)/°\(0.1,0.3,0.2)/°\(0.3,0.2,0.4)
n n n . Hence C is neutrosophic nano sg closed but it is not neutrosophic
— 1 2 3
(0.2,0.3,0.3)/°\(0.3,0.3,0.4)/\(0.2,0.3,0.4)

nano semi closed set.

(d) Let 7{< " > < n > < n >} be a neutrosophic nano semi open and also neutrosophic nano

(0.3,0.3,0.3)/°1(0.1,0.3,0.2)/\ (0.3,0.2,0.4)
o open. Here e ", n n is not neutrosophic nano sg closed and
“11(0.3,0.3,0.3)/°\(0.1,0.3,0.4) /*\ (0.2,0.2,0.4)

" n n is not neutrosophic nano sg open and C S U . Hence C is neutrosophic
— 1 2 3
(0.3,0.3,0.3)/°\(0.4,0.3,0.1) /71 (0.4,0.2,0.2)

nano oy closed but it is not neutrosophic nano v closed set.

Theorem 3.9. The union of two neutrosophic nano oy closed set is also neutrosophic nano ay closed set.

Proof. Let us assume that S and T be two neutrosophic nano ay closed sets. Let S U T € V, V is neutrosophic
nano a open. By definition of neutrosophic nano ay closed set, Ny wel(S) € V and Nyycl(T) € V . This implies
that Nyyel(S U T) € V. Hence S U T is neutrosophic nano ay closed set.

Theorem3.10. Let S is neutrosophic nano ay closed set if S is both neutrosophic nano o open and neutrosophic
nano y closedset.

Proof.Let us assume that S is both neutrosophic nano o open and neutrosophic nano y closed set, then by
definition of neutrosophic nano y closed set, Nyscl(S) € T this implies that Nyycl(S) € Nyscl(S) € T. Therefore
Nywel(S) € T. Hence S is neutrosophic nano oy closed set.

Theorem 3.11. Assume S be a neutrosophic nano ay closed set in neutrosophic nano topological spaces U. Then
Nywel(S) — S does not contain any non-empty neutrosophic nano o closed set.

Proof. Let us assume T be non-empty neutrosophic nano a closed subset of Nyycl(S)—S. Then S € U —T, where
U —T is neutrosophic nano a open. Thus Nyycl(S) € U — T or equivalently T < U — Nyycl(S). This is
contradiction by assumption. Hence Nyycl(S) — S does not contain any non-empty neutrosophic nano o closed s
topological space.

Theorem 3.12. Let S be neutrosophic nano ay closed subset of neutrosophic topological spaces such that S ¢ T
< Nywycl(S), then T is also neutrosophic nano ay closed subset of neutrosophic nano topological space.

Proof. Let S be a neutrosophic nano ay closed set, by definition S € W and W is neutrosophic nano a open set
in neutrosophic nano topological spaces then Nyycl(S) € W. Now assume that T € W and W is neutrosophic
nano a open set. Here Nyycl(S) is neutrosophic nano y closed set. Therefore Nyycl(T) € Nywycl(Nyycl(S)) =
Nywel(S) € W. Hence Nyyel(S) € W. Therefore S is also neutrosophic nano ay closed subset of neutrosophic
nano topological space.

Theorem 3.13. Let S be a subset of neutrosophic nano topological space then the following conditions are
equivalent

(1) S is neutrosophic nano semi open and neutrosophic nano y closed.

(ii) S is neutrosophic nano regular open.
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Proof. (i) = (ii) Let us assume that S is neutrosophic nano semi open and neutrosophic nano y closed sets.
Every neutrosophic nano semi open is neutrosophic nanosg open. Then Nyscl(S) € S = Nycl(Nyint(S)) € S =
Nyint(Nyel(Nyint(S)) € Nyint(S). As S is neutrosophic nano open sets then it is neutrosophic nano o open and
so S S Nyint(Ny cl(Nyint(S)). Then Nyint(Nncl(S)) € S S Nyint(Nycl(S)). Therefore S = Nyint(Nncl(S)).
Hence S is neutrosophic nano regular open set.

(i1) = (i) Each neutrosophic nano regular open set is neutrosophic nano open and every neutrosophic nano open
set is neutrosophic nano semi open. By assumption S is neutrosophic nano semi open and by definition of
neutrosophic nano regular open set, S = Nyint(Nycl(S)) then Nyint(Nncl(S)) € S, therefore it is also
neutrosophic nano semi closed. Henec it is also neutrosophic nano y closed set.

4. Conclusion

In this paper it is discussed about the new concept of neutrosophic nano semi closed, neutrosophic nano o
closed, neutrosophic nano pre closed, neutrosophic nano semi pre closed and neutrosophic nano regular closed
and investigate some of their properties. Also the work is extended as neutrosophic nano sg closed, neutrosophic
nano y closed and neutrosophic nano ay closed and derive some of their properties and theorems.
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