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Aim of this present paper is, we introduce and investigate about new kind of Neutrosophic
mapping is called Neutrosophic Regular Weakly Generalized continuous mappings in
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Neutrosophic contra Regular Weakly Generalized closed &open mappings .
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I.INTRODUCTION

A.A.Salama presented Neutrosophic topological
spaces by utilizing Smarandache's Neutrosophic
sets. l.Arokiarani.[2] et al, presented Neutrosophic
a-closed sets.P. Ishwarya, [8]et.al, presented and
concentrated about on Neutrosophic semi-open sets
in Neutrosophic topological spaces. Point of this
current paper is, we present and research about new
sort of Neutrosophic mapping is called Neutrosophic
Regular Weakly Generalized consistent mappings in
Neutrosophic topological spaces and furthermore
examined about properties and  portrayal
Neutrosophic contra Regular Weakly Generalized
closed &open mappings.

I. PRELIMINARIES

In this section, we introduce the basic definition for
Neutrosophic sets and its operations.

Definition 2.1 [7]

Let X be a non-empty fixed set. A Neutrosophic set
A is an object having the form

A = {<x, na(x), oa(X) ,ya(x) >:xexX}

Published by: The Mattingley Publishing Co., Inc.

Where na(X), oa(X) and ya(X) which represent
Neutrosophic topological spaces the degree of
membership function, the degree indeterminacy and
the degree of non-membership function respectively
of each element x € X to the set A.
Remark 2.2 [7]
A Neutrosophic set A={<x, na(x), oa(x), ya(x) >:
XEX} can be identified to an ordered triple
<Ma, 6a, YA> in ]-0,1+[ on X.
Remark 2.3[7]
We shall use the symbol
A =<X, na, oa, ya> for the Neutrosophic set A =
{<x, na(x),0a(x),ya(x) >:xeX}.
Example 2.4 [7]
Every Neutrosophic set A is a non-empty set in X is
obviously on Neutrosophic set having the form A={
<X, na(x), 1-(Ma(x) + va(x)), ya(x) >:xeX}. Since
our main purpose is to construct the tools for
developing Neutrosophic set and Neutrosophic
topology, we must introduce the Neutrosophic set On
and 1n in X as follows:
On may be defined as:
(01) On={<x, 0, 0, 1>: x X}
(02) On={<x, 0, 1, 1>: X €X}
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(03) On ={<x, 0, 1, 0 >:xeX}

(04) ON={<Xx, 0, 0, 0>: X EX}
1n may be defined as :

(1) In={<x, 1, 0, 0>: XxeX}

(12) In={<x, 1,0, 1 >: xeX}

(13) In ={<x, 1,1, 0 >: xeX}

(14) In={<x, 1,1, 1 >: xeX}

Definition 2.5 [7]

Let A=<na, oa,ya> be a Neutrosophic set on X,
then the complement of the set A
AC defined as
AC={<x, ya(X) ,1- 6Aa(X), na(X) >: X €X}

Definition 2.6 [7]

Let X be a non-empty set, and Neutrosophic sets A
and B in the form

A ={<x, na(x), cA(x), yYA(X)>:xeX} and

B ={<x, ns(x), os(X), y8(X)>: XEX}.

Then we consider definition for subsets (ASB ).
ACB defined as: ASB ©na(x) < ne(X), oa(X) <
os(X) and ya(x) > ys(x) for all xeX
Definition 2.7 [7]

Let X be a non-empty set, and A=<x, ns(X),0a(X),
ya(X)> , B =<x, ms(x), os(X), ys(X)> be two
Neutrosophic sets. Then
(i) ANB defined as :ANB =<x, na(X)Ans(x),
oa(X)Aos(X),ya(X)Vys(X)>
(i) AUB defined as :AUB =<x, ma(x)Vns(x),
oa(X)Vos(X), ya(X)Ays(x)>
Proposition 2.8 [7]

For all A and B are two Neutrosophic sets then the
following condition are true:

(i) (ANB)®=ACUB®
(i) (AUB)®=A°NBC.

Definition 2.9 [11]

A Neutrosophic topology is a non-empty set X is a
family ™y of Neutrosophic subsets in X satisfying
the following axioms:

(i) On, InETn,

(if) GiNGzetn for any Gy, Ga€1,

(iii) UGien for any family {Gi| i€J }S.
the pair (X, 1) is called a Neutrosophic topological
space.
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The element Neutrosophic topological spaces of
are called Neutrosophic open sets.
A Neutrosophic set A is closed if and only if A is
Neutrosophic open.
Example 2.10[11]
Let X={x} and
A= {<x, 0.6, 0.6, 0.5>:xeX}
Ao={<x, 0.5, 0.7, 0.9>:xeX}
Asz={<x, 0.6, 0.7, 0.5>:xeX}
As={<x, 0.5, 0.6, 0.9>:xeX}
Then the family tn={0n, 1n,A1, A2, Az, As}is called
a Neutrosophic topological space on X.
Definition 2.11[11]
Let (X, tn) be Neutrosophic topological spaces and
A={<x,na(X),0a(X),ya(X)>:xeX} be a Neutrosophic
set in X. Then the Neutrosophic closure and
Neutrosophic interior of A are defined by
Neu-cl(A)=N{K:K is a Neutrosophic closed set in
X and AcK}
Neu-int(A)=U{G:G is a Neutrosophic open set in X
and GSA}.
Definition 2.12
Let (X, tn) be a Neutrosophic topological space.
Then A is called
(i) Neutrosophic regular Closed set [2] (Neu-RCS
in short) if A=Neu-CI(Neu-Int(A)),
(i) Neutrosophic a-Closed set[2] (Neu-aCS in
short) if Neu-Cl(Neu-Int(Neu-CI(A)))EA,
(iii) Neutrosophic semi Closed set [8] (Neu-SCS in
short) if Neu-Int(Neu-CI(A))SA ,
(iv) Neutrosophic pre Closed set [12] (Neu-PCS in
short) if Neu-Cl(Neu-Int(A))<SA,
Definition 2.13
Let (X, tn) be a Neutrosophic topological space.
Then A is called
(1). Neutrosophic regular open set [2](Neu-ROS in
short) if A=Neu-Int(Neu-CI(A)),
(i1). Neutrosophic a-open set [2](Neu-aOS in short)
if ASNeu-Int(Neu-Cl(Neu-Int(A))),
(iii). Neutrosophic semi open set [8](Neu-SOS in
short) if ACNeu-Cl(Neu-Int(A)),
(iv).Neutrosophic pre open set [13] (Neu-POS in
short) if ASNeu-Int(Neu-CI(A)),
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Definition 2.14
Let (X, tn) be a Neutrosophic topological space.
Then Ais called
(i).Neutrosophic generalized closed set[4](Neu-
GCS in short) if Neu-cl(A)SU whenever AcCU

and U is a Neu-OS in X,
(if).Neutrosophic generalized semi closed set[12]
(Neu-GSCS in short) if Neu-scl(A)cU

Whenever ACU and U is a Neu-OS in X,
(ii1).Neutrosophic o generalized closed set [9](Neu-
aGCS in short) if Neu-acl(A)SU whenever

AcU and U isa Neu-OS in X,
(iv).Neutrosophic generalized alpha closed set [5]
(Neu-GacCS in short) if Neu-ocl(A)cU

whenever ACU and U is a Neu-aOS in X .
The complements of the above mentioned
Neutrosophic closed sets are called their respective
Neutrosophic open sets.

Il. NEUTROSOPHIC REGULAR WEAKLY
GENERALIZED CONTINUOUS MAPPINGS

In this chapter we have introduced Neutrosophic
regular weakly generalized continuous mapping and
studied some of its properties.

Definition 3.1: A mapping Ng: (Ng, NS;) — (Ng,
NS,)is called an Neutrosophic regular weakly
generalized continuous (NS(RWG)CTS in short) if
f1(A) is a NS(RWG)CS in (Ng, NS,) for every
NSCS A of (Ny, NSy).

Example 3.2: Let Ny={ry, 5}, Ny={s7, s; }and
Ng,= 0 (55 55035) - (5535730

Ne,= 6. (55 5550) (o 5o30))

Then NS, = {Ons, fol, Ins } and NS, = {Ons, N?fz,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping N;: (Ng, NS;) — (N, NS;) by
Ni¢(ry)=s; and Nf(y) =s;. Then f is a
NS(RWG)CTS mapping.

Theorem 3.3:

Every NS continuous mapping is a NS(RWG)CTS

mapping but not conversely.
Proof:
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Let Nf: (Ng, NS;) — (N§, NS;) is a NS continuous
mapping. Let A is a NSCS in Ny. Since fis a NS
continuous mapping, f1(A) is a NSCS in N§. Since
every NSCS isa NS(RWG)CS,

f1(A) is a NS(RWG)CS in Ny. Hence f is a
NS(RWG)CTS mapping.

Example 3.4:

Let Ny={ry, 5}, Ny={s7, s;}and

M= 0 (G ieis) (3030

Nz, 6 (5 5010) (5556 730)

Then NS; = {Ons, Nt,, Ins } and NS; = {Ons, Nr,,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping N¢: (Ng, NS;) — (Ny, NS;) by
Ni(ri) = s and Ni(r§) = 3.

The NS A= (s,(2,2,2),(2,2, Z))is NsCs
in N5. Then f1(A) is NS(RWG)CS in N but not an
NSCS in Ng. Therefore f is a NS(RWG)CTS
mapping but not an NS continuous mapping.
Remark 3.5:

The converse of the above theorem is true if Ny is a
NS(rw)T1/2 space.

Proof:

Let A is a NSCS in Ny. Then f1(A) is a
NS(RWG)CS in Ng, by hypothesis. Since N is a
NS(rw)r1/2 space, F1(A) is a NSCS in Nk. Hence f is
a NS continuous mapping.

Theorem 3.6:

Every NS(P) continuous mapping is a
NS(RWG)CTS mapping but not conversely.

Proof:

Let Nf: (Nx, NS;) — (Ny, NS;) is a NS(P)
continuous mapping. Let A is a NSCS in Ng. Then
by hypothesis f1(A) is a NS(P)CS in Ny. Since
every NS(P)CS is a NS(RWG)CS, fl(A) is a
NS(RWG)CS in Ng. Hence f is a NS(RWG)
continuous mapping.

Example 3.7: Let Ny={ry, 5} , Ny={s71, s5} and

1 5 9 2 5 8
(2 (5
Ty (r, 10’10’10/’ 10'10'10)
4 5 5 4 5 6
N'? = (SI (_F_F_)I(_I_I_))
2 10’10’10/’ \10’ 10’ 10
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Then NS, = {Ons, fol, Ins } and NS5 = {Ons, le:z’
Ins } are NSTs on Ny and Ny respectively.
Define a mapping Ng: (Ng, NS;) — (Ny, NS,)by
N¢ (1) = sy and Nf(ry) = s5.

_ 5 4 6
The NSS A= (s, (10 10’ 10) (10 10’ 10)) s NSCS in

N%. Then f1(A) is NS(RWG)CS in Ny but not an
NS(P)CS in Ng. Therefore f is a NS(RWG)
continuous mapping but not an NS(P) continuous
mapping.

Remark 3.8: The converse of the above theorem is
true if Ny is a NS(RWG)T1/2 space.

Proof: Let A is a NSCS in N§. Then f1(A) is a
NS(RWG)CS in Ng, by hypothesis. Since N is a
NS(RWG)Ty. space, f1(A) is a NS(P)CS in Ni.
Hence f is a NS(P) continuous mapping.

Theorem 3.9:

Every NS(a) continuous mapping is a NS(RWGQG)
continuous mapping but not conversely.

Proof:

Let Ni: (N, NS;) — (Ny, NS;) is a
NS(aG)continuous mapping. Let A is a NSCS in Ny.
Then by hypothesis f(A) is a NS(a)CS in N5. Since
every NS(a)CS is a NS(RWG)CS, f1(A) is a
NS(RWG)CS in Ng. Hence f is a NS(RWG)
continuous mapping.

Example 3.10:

Let Ny={r{, 5}, Ny={s7, s5 }and

Ne,= 0 (55 r5010) - (G5 5650)

Ne,= 6. (55 5530) (o33

Then t = {Ons, N1, Ins } and 6 = {Ons, Np, Ins }
are NSTs on Ny and Ny respectively. Define a
mapping N¢: (N, NS;) — (Ny, NS5)by Ne(ry) =
sy and N¢(ry) = s5.

The NSS A = (s, (
in Ny.

Then f1(A) is a NS(RWG)CS in Nk but not an
NS(a)CS in Ny.

Theorem 3.11: Every NS(aG)continuous mapping

is a NS(RWG) continuous mapping but not
conversely.

10’ 150 170) (110 10’ 10))'S‘aNSCS
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Proof: Let Nf: (Ng, NS;) — (N§, NSg) is a
NS(aG)continuous mapping. Let A is a NSCS in Ny.
Then by hypothesis f1(A) is a NS(a)GCS in Ni.
Since every NS(a)GCS is a NS(RWG)CS,

f1(A) is a NS(RWG)CS in Ni. Hence f is a
NS(RWG) continuous mapping.

Example 3.12: Let Nx={r{, 15} , Ny={s7, s3 }and

5 5 5 6 5 4
0 () ()
Ty (r, 10’10’10/’ 10’10'10)
6 5 4 5 5 5
izt (o) (o )
T, (s, 10’10’10/’ 10'10’10)

Then NS; = {Ons, Nt,, Ins } and NS; = {Ons, Nr,,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping N¢: (Ng, NS;) — (Ny, NS;) by
N;(r7) = sj and Ni(13) = s3.

The NSS A= (s, (=,=,=),(2,2,2))  isNSCS

10’10 10 10’10’10
in Ny.
Then f(A) is NS(RWG)CS in Ny but not
NS(a)GCS in Ny.
Theorem 3.13:

Every NS(R) continuous mapping is a NS(RWG)
continuous mapping but not conversely.
Proof:
Let A is a NSCS in N§. Then f1(A) is a NS(R)CS in
N5. Since every NS(R)CS is a NS(RWG)CS, f1(A)
is a NS(RWG)CS in Ny. Hence f is a NS(RWG)
continuous mapping.
Example 3.14: Let Ny={ry, '} , Ny={s1, s;}and
N, =, (10 150 130) (170'15_0'12_0))
Nr,= (s, (10 150 120) (180’130’12_0))
Then NS; = {Ons, N1, Ins } and NS, = {Ons, N, =,
Ins } are NSTs on Ny and Ny respectively.
Define a mapping Ng: (Ng, NS;) — (Ny, NS,)by
N;(r{) = si and Ni(rs) = s3.

5 8 2
The NSS A= ( (10 10’ 10) (10 10’ 10)) IS a NSCS
in N3. Then f1(A) is NS(RWG)CS in Nk but not
NS(R)CS in Ng.
Proposition 3.15: NS(RWG) continuous mapping

and NS(S) continuous mapping are independent to
each other.
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Example 3.16:
Let Ny={ry, o}, Ny={s7, s; }and

5 2 8 5 2
N3 =0 (3 m) (5050 55)
T:™ (r, 10’10’ 10 10'10’10>

5 8 2 5 7
Ni= 65 (350 0010) (5500 70)
T2~ (s, 10’10’ 10 10’10’10)

Then NS; = {Ons, N1, Ins } and NS; = {Ons, N,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping N¢: (Ng, NS;) — (N, NS,) by
Ni(r{) = s1 and Ni(rz) = s3.

The NSS A= (s, (10 = 120) (% =, B)> is a NSCS
in Ny.

Then f1(A) is a NS(RWG)CS in Ny but not an
NS(S)C in Nx.

Example 3.17:

Let Nx={ry, 13}, Ny={s7, s;}and

M= 0 (i) (o 3e)

Nr,= (s, (10 150 150) (1‘;0’15_0’%)>

Then NS; = {Ons, N1, Ins } and NS, = {Ons, N,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping N¢: (Ng, NS;) — (Ny, NS,)by
Nf(ry) = sy and N¢(ry) = s5.

The NSS A= (s, (
in Ny.

Then f1(A) is a NS(S)C in Ny but not an
NS(RWG)CS in N.

Proposition 3.18:

NS(RWG) continuous mapping and NS(GS)
continuous mapping are independent to each other.

Example 3.19:
Let Ny={r;, 5}, Ny={s7, s; }and

_ 5 3 9 5 1
Nr,=(r, (10 10’ 10) (10‘10‘10)>

= A 5 6) (257
Nr,={s, (10’10’10) ’ (10’ 10’ 10))
Then NS; = {Ons, N1, Ins } and NS; = {Ons, N,
Ins } are NSTs on Ny and Ny respectively.
Define a mapping Nf: (Ng, NS;) — (Ng, NSq)by
N¢ (1) = sy and Nf(1y) = s5.

_ 5 4 7 5 3 .

The NSS A= (s, (10 10’ 10) (10’5’5)) IS an
NSCS in Ny.

10’ 150 150) (120 10’ 10)) is a NSCS

Published by: The Mattingley Publishing Co., Inc.

March-April 2020
ISSN: 0193-4120 Page No. 6051 - 6059

Then f1(A) is an NS(RWG)CS in Nj but not an
NS(GS)C in Nx..

Example 3.20:

Let Ny={ry, 5}, Ny={s7, s; }and

N 6 (55 5) (5 )

Nr,= (s, (10 150 150) (1%’%’14_0))

Then NS, = {Ons, NTl’ Ins } and NS, = {Ons, Njf-z,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping Nf: (Ng, NS;) — (Ng, NS;)by
N;(r7) = sj and Ni(13) = s3.

The NSS A= (s, (

in Ny.

Then f1(A) is NS(GS)C in Ny but not an
NS(RWG)CS in Ny.

Theorem 3.21:

If the mapping Nf: (Ng, NS;) — (Ng, NSy)is a
NS(RWG) continuous then the inverse image of
each NSOS in Ny is a NS(RWG)OS in Ny.

Proof:

Let A is a NSOS in Ny. This implies Ac is NSCS in
Ny. Since f is NS(RWG) continuous, f1(A°) is
NS(RWG)CS in Ng. Since f1(A€) = (fF}(A))¢, F1(A)
isa NS(RWG)OS in Ny.

Theorem 3.22:

Let Nf: (Ng, NS;) — (Ny, NSy) is a NS(RWG)
continuous mapping and Ng: (Ny, NS;)— (Nz, NSs)
is NS continuous, then Ng o N¢ : (N, NS;) — (Nz,
NSs) is a NS(RWG) continuous.

10’ 150 150) (140 10’ 10)) is a NSCS

Proof:
Let A is a NSCS in N;. Then g*(A) is a NSCS in
Ny, by hypothesis. Since f is a NS(RWG)

continuous mapping, f1(g*(A)) is a NS(RWG)CS in
Nx. Hence Nz o Ng is a NS(RWG) continuous

mapping.

[1l. NEUTROSOPHIC CONTRA REGULAR
WEAKLY GENERALIZED OPEN MAPPINGS

In this section we introduce Neutrosophic contra
regular weakly generalized open mappings. We
investigate some of their properties.
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Definition 4.1: A mapping Nf: (Ng, NS;) — (Ng,
NSg)from an NSTS (Ng, NS;) into an NSTS (Ny,
NS,)is called an Neutrosophic contra regular weakly
generalized open mapping (NSc(RW)GOM in short)
if f(A) is a NS(RWG)CS in Ny for every NSOS A
in Nx.

Example 4.2: Let Ny={r;, 5} , Ny={s7, s; }and
Nr,={r, (10 150 180) (%'%’%)

Nr,= (s, (10 150 150) (160’130’1%))

Then NS; = {Ons, NT]_’ Ins } and NS, = {Ons, N'ﬂliz’
Ins } are NSTs on Ny and Ny respectively.

Define a mapping Nf: (Ng, NS;) — (Ny, NS;)by
N; (1) = s and N; (13) = s3.

Then f is a NSc(RW)GOM.

Theorem 4.3:

Every NScOM is a NSc(RW)GOM but not
conversely.

Proof:

Let N¢: (Ng, NS;) — (N, NSy)is a NScOM. Let A
iIsa NSOS in Ng. Then f (A) is a NSCS in Ny. Since
every NSCS is a NS(RWG)CS , f(A) is a
NSc(RWG)CS in Ny. Hence fisa NSc(RW)GOM.
Example 4.4:

Let Ny={ry, 5}, Ny={s7, s5 }and

_ 5 2 7 5 3
Nr,={r, (10 10’ 10) (1_0’1_0’1_0)>

_ 5 5 6 5 5
Nr,= (s, (10 10’ 10) (10’5’5)>
Then NS;= {Ons, N1, Ins } and NS; = {Ons, Nr,,
Ins } are NSTs on Ny and Ny respectively. Define a
mapping Ng: (Nx, NS;) — (Ny, NS5)by N¢(ry) =
sy and N¢(ry) = s5.
Then f is NSc(RW)GOM but not an NScOM since
NSS A= (r,(=,2,2),(Z,=,2)) is a NSOS in

10’10’ 10 10’10’ 10
*
Nx

bUt f(A) = <S (10 150 120) (170 150 10))|S hot an
NSCS in Ny, since cl(f(A)) = 1ns # f(A).

Theorem 4.5:

Every NSc(a)OM is a NSc(RW)GOM but not
conversely.

Proof:
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Let Nf: (Ng, NS;) — (Ng, NSy)is a NScaOM. Let
A is a NSOS in Ng. Then f(A) is a NSaCS in Ny.
Since every NSaCS is a NS(RWG)CS , f(A) is a
NS(WG)CS in Ny. Hence f is a NSc(RW)GOM.
Example 4.6:

Let Ny={r;, 5}, Ny={s1, s; }and

= > 4\ (85 2
Nr,={r, (10 10’ 10) (10’10’10))
_ 5 5 3 5 7
Nt,= (s, (10 10’ 10) (10'5'5))
Then NS; = {Ons, Nt,, Ins } and NS; = {Ons, Nt,,
Ins } are NSTs on Ny and Ny respectively.
Define a mapping Ng: (Ng, NS;) — (Ny, NS,)by
N (r) = sy and N¢(ry) = s5.
Then f is NSc(RW)GOM but not an NS(a)CM since

NSS A= (r, (10 = 1“0) Z.2, R)> is a NSOS in X
but f(A) =(r, (10 150 140) (180’130’110)) Is not an

NSaCS in Ny, since cl(int(cl(f(A)))) = Ins & f(A).

Theorem 4.7: Every NSc(P)OM is a

NSc(RW)GOM but not conversely.

Proof: Let Nf: (Ng, NS;) — (N§, NSp)is a

NSc(P)OM. Let A is a NSOS in Nx. Then f(A) is a

NS(P)CS in Ny. Since every NS(P)CS is a

NS(RWG)CS, f(A) is a NS(RWG)CS in Ny. Hence

fis a NSc(RW)GOM.

Example 4.8: Let Ny={ry, 5} , Ny={s7, s; }and

Nt,=(r, (10 150 190) (160'%'13_0))

Ne,= 6 (5 3530) (557 30730)

Then NS; = {Ons, N1, Ins } and NS; = {Ons, N7,

Ins } are NSTs on Ny and Ny respectively.

Define a mapping N¢: (Ng, NS;) — (Ny, NS,)by

N;(r{) = si and Ni(r3) = s3.

Then f is NSc(RW)GOM but not an NS(P)CM
5 9 6 5 3 .

since NSS A= (I' (10 10’ 10) (10'5'5)) IS a

NSOS in Nx but f(A) = (s, (10 150 190) (160’1%’110))
is not an NS(P)CS in Ny, since cl(int(f(A))) = Ons
Zf(A).

Theorem 4.9:

Every NSc(aG)OM is a NSc(RW)GOM but not
conversely.
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Proof:
Let Nf: (Ng, NSp) — (N, NSy)is a NSc(aG)CM.
Let A is a NSOS in Ng. Then f(A) is a NS(aG)CS

in Ny. Since every NS(aG)CS is a NS(RWG)CS ,
f(A) is a NS(RWG)CS in Ny. Hence f is a
NSc(RW)GOM.
Example 4.10:

Let Ny={r{, o}, Ny={s1, s, }and

_ 5 3 5 5 5
Nr,={r, (10 10’ 10) (10’10’10)>
_ 7 5 3 6 5 4
NE=05(5555030) (555730
Then N1 = {Ons, N1, Ins } and Ny, = {Ons, N,
Ins } are NSTs on Ny and Ny respectively.
Define a mapping N;: (Ng, NS;) — (Ny, NS;) by
Ni(r7) = si and Nj(r3) = s3.
Then f is NSc(RW)GOM but not an NS(aG)CM
_ 5 3 5 5 5
since NSS A= (r, (10 10’ 10) (10’E’E)>
_ 5 3 5 5 5
NSOS in Nx but f(A) = s, (10 10’ 10) (10’1_0’1_0))
is not an NS(aG)CS in Ny, since NSacl(f(A)) = Ins
Z Nr,.

is a

IV. NEUTROSOPHIC CONTRA REGULAR
WEAKLY GENERALIZED CLOSED MAPPINGS

In this section we introduce Neutrosophic contra
regular weakly generalized closed mappings and
investigate some of their properties.

Definition 5.1:

A mapping Ng: (Ng, NS;) — (Ny, NSi)from an
NSTS (Ng, NS;) into an NSTS (Ny, NS,)is called an
Neutrosophic contra regular weakly generalized
closed mapping (NSc(RWG)CM in short) if f(A) is
a NSRWGOS in Ny for every NSCS A in Ny.
Example 5.2: Let Ny={ry, 5} , Ny={s7, s5 }and

s (B2 2) (L322
Nr,={r, (10 10’10)’(10’10’10))
_ 5 8 3 5 7
Nr,= (s, (10 10’ 10) (10‘10‘10))
Then NS; = {Ons, N1, Ins } and NS; = {Ons, N,
Ins } are NSTs on Ny and Ny respectively.
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Define a mapping Nf: (Ng, NS;) — (N§, NS;)by

Ne(r) =s; and N¢(ry) =s;. Then f is a
NSc(RWG)CM.

Theorem 5.3:

Every NScCM is a NSc(RWG)CM but not
conversely.

Proof: Let N¢: (Ng, NS;) — (Nj, NSg) is a
NScCM. Let A is a NSCS in Ng. Then f (A) is a
NSOS in Ny. Implies (f(A))Cis NSCS in Ny. Since
every NSCS is a NS(RWG)CS , (f(A))°€ is a
NS(RWG)CS in Ny. Hence f(A) is NSRWGOS in
Ny. Hence f is a NSc(RW)GOM.

Example 5.4:

Let Ny={r;, 5}, Ny={s7, s }and

= > 2\ (L5 3
Nr,={r, (10 10’ 10) (10‘10‘10))
_ 5 6 5 5 5
Nr,= (s, (10 10’ 10) (10'1_0'5))
Then NS; = {Ons, N1, Ins } and NS = {Ons, N7,
Ins } are NSTs on Ny and Ny respectively.
Define a mapping N¢: (Ng, NS;) — (Ny, NS;) by
N; (r{) = si and Ni(r3) = s3.
Then f is NSc(RWG)CM but not an NSCM since

NSS A= (r,(Z,2,5), (% =, Z)yisaNsCS in
Nx but f(A) =(s, (10 150 180) (% % E)> is not an

NSCS in Ny, since cl(f(A)) = Ny, © # f(A).
Theorem 5.5:

Every NSc(a)CM is a
conversely.

Proof:

Let Nf: (Ng, NS;) — (N, NSy)is a NSc(a)CM. Let
A'is a NSCS in Ny. Then f (A) is a NS(a)OS in Ny.
This implies (f(A))€ is a NSaCS in Ny. Since every
NSaCS is a NS(RWG)CS , (f(A)° is a
NS(RWG)CS in Ny. i.e f(A) is a NSRWGOS in
N¢. Hence f is a NSc(RW)GOM.

Example 5.6: Let Ny={ry, 5} , Ny={s;7, s; }and

5 4 8 5 2
NE= 0 (5500 1s) (55050 55)
T:™ (r, 10’10’10/’ \10’ 10’ 10 )

_ 5 5 3 5 7
Nr,= (s, (10 10’ 10) (10' 10’ 10))
Then NS; = {Ons, N1, Ins } and NS, = {Ons, Nr,,
Ins } are NSTs on Ny and Ny respectively. Define a

NSc(RWG)CM but not
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mapping Nf: (N, NS;) — (Ny, NSg)by Ni(ry) =
s; and N¢(ry) = s;. Then f is NSc(RWG)CM but
NS(a)CM NSS A=

r,(5,=2),(5,=,=)) is a NSCS in Nk but

f(A) = <S (10 150 160) (120 150 10)> is not an NSaCS
in Ny, since cl(int(cl(f(A)))) = N, C & f(A).
Theorem 5.7:

Every NSc(P)CM is a NSc(RWG)CM but not
conversely.

Proof:

Let Nf: (Ng, NS;) — (N, NSy)is a NSc(P)CM. Let
A'isa NSCS in Ng. Then f (A) isa NS(P)OS in Ny.
This implies (f(A))Cis a NS(P)CS in N3. Since every
NS(P)CS is a NS(RWG)CS , (f(A))c is a
NS(RWG)CS in Ny. i.e f(A) is a NSRWGOS in Ny.
Hence f is a NSc(RWG)CM.

Example 5.8:

Let Ny={r;, 5}, Ny={s], s; }and

Nr,={r, (10 150 190) (160’%’%))

Ng,= 6 (55 503) (555650

Then NS, = {Ons, N1, Ins } and NS; = {Ons, N,
Ins } are NSTs on Ny and Ny respectively. Define a
mapping Ng: (Nx, NS;) — (Ny, NSg)by Nx={r{, r3}
, Ng={si, s5}. Then f is NSc(RWG)CM but not an

not an since

NS(P)CM since NSS A=
9 5 1 3 H *
(r, (5'1_0 1—0) (1—0 'To" 1—0)) is a NSCS in Ny but

fA) (s, (10 10’ 110) (130’%’%)) Is not an
NS(P)CS in Ny, since cl(int(f(A))) = N1,C Zf(A).
Theorem 5.9:

Every NSc(aG)CM is a NSc(RWG)CM but not
conversely.

Proof:

Let N¢: (Ng, NS;) — (N, NS;) is a NSc(aG)CM.
Let A isa NSCS in Ng. Then f (A) is a NS(a)GOS
in Ny. This implies (f(A))c is a NS(aG)CS in Ny.
Since every NS(aG)CS is a NS(RWG)CS , (f(A))°©
is a NS(RWG)CS in Ny. Hence f(A) is a
NSc(RWG)CM.

Example 5.10:
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Let Ny={r{, o}, Ny={s1, s, }and

5 5 4 5 6
NE,= 0 (500 ms) (55050 55)
T~ (r, 10’10’10/’ \10’ 10’ 10 )

Nt,= (s, (10 150 150) (160'%'14_0))

Then NS, = {Ons, NTl, Ins } and NS5 = {Ons, Ni}z,
Ins } are NSTs on Ny and Ny respectively.

Define a mapping Ng: (Ng, NS;) — (N§, NS;)by
Nf(ry) =s; and Nf(r;) =s;Then f s
NSc(RWG)CM but not an NS(aG)CM since NSS

A=Ar, (10 150 160) (% ’10’ E)) Ais a NSCS in Ny

5 6 5 5 5 .
but 1(A) = s, (10 10’ 10) (10’5'5» IS not an
NS(aG)CS in Ny, since NSoacl(f(A)) = Ins € Nr, .
Theorem 5.14:
Let Nf: (Ng, NS;) — (Ny, NSpis a
NSc(RWG)CM. Then for every NSS A of Ny,
f(cl(A)) isa NSc(RWG)CS in Ny.
Proof: Let A be any NSS in Ny. Then cl(A) is a
NSCS in Ng. By hypothesis, f(cl(A)) is a
NSRWGOS in Ny. Hence f(cl(A) is a
NSc(RWG)CS in Ny
Theorem 5.15:
Let Nf: (Ng, NS;) — (Ny, NSy)is a NSc(RWG)CM
where Ny is a NS(rw) Ty space. Then f is a NSOM.
Proof: Let f is a NSc(RWG)CM. Then for every
NSCS A of Ng, f(A) is a NSRWGOS in Ny. This
implies (f(A))° NS(RWG)CS in N3 is Since Ny is a
NS(rw) T2 space, (f(A))€ is a NSCS in Ny. i.e f(A)
iIsa NSOS in N§. Hence f is a NSOM.
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