International Journal of Neutrosophic Science (IJNS) Vol. 1, No. 1, PP. 01-*%% 2020

ASPG

American Scientific Publishing Group

On Quasi N g7 — Open and Quasi N ¢” — Closed Mappings in
Neutrosophic Topological Spaces

1Pious Missier S, ?Babisha Julit R L, 3Martina Jency J
'Head Associate Professor, Department of Mathematics,
Don Bosco College of Arts and Science, KeelaEral, Thoothukudi-628 908, (Affiliated to Manonmaniam
Sundaranar University, Abishekapatti, Tirunelveli- 627 012), Tamil Nadu, India.
2Research Scholar (Reg.No-19212052092006), Department of Mathematics,
G. Venkataswamy Naidu College, Kovilpatti-628 502, (Affiliated to Manonmaniam Sundaranar University,
Abishekapatti, Tirunelveli- 627 012), Tamil Nadu, India.
3 Assistant Professor, Department of Mathematics,

Partician College of Arts and Science,
Chennai -600 020, Tamil Nadu, India.

spmissier@gmail.com!, babishajulitrl @ gvncollege.edu.in?, martinajency @ gmail.com®

Abstract

The aim of this article is to investigate a new kind of Neutrosophic open and closed mappings called quasi
Ng#— Open and Ng# — closed mappings and study their properties in Neutrosophic topological spaces with
necessary examples.
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1 Introduction

Neutrality the degree of indeterminacy, as an independent concept, was introduced by Smarandache® Neu-
trosophic set helps to study this indeterminacy in uncertain situations in real life problems.The concept of
Neutrosophy has been developed into Neutrosophic topological spaces by Salama et.al: in 2014. Neutro-
sophic topological spaces are very natural generalization of topological spaces which allows more general
functions to be members of Neutrosophic topology. Many researchers have studied various topological spaces
in accordance with Neutrosophy. Recently Pious Missier et.al.”* introduced the concept of A g% — closed
sets, A/g* — continuous functions, N'¢g# — closed and A/g* — open mappings, in Neutrosophic Topological
Spaces. Further, Neutrosophic topology has been applied to the quasi open and closed mappings.

2 Preliminaries

Definition 2.1. *

A Neutrosophic set NS Ay is an object having the form Ay = {(z, pa, (2), 04, (2), va, (2)) : © €
Xy} where pia, (), 04, (x) and y4,, (x) represent the degree of membership, degree of indeterminacy and
the degree of non-membership respectively of each element x € X to the set Axr. A Neutrosophic set Ay =

{z, pay(x), 04, (2), 74, (2)) : @ € Xy} canbe identified as an ordered triple (114, (%), 0.4, (), V.4, (2))
in]—0,14[ on Xr.

Definition 2.2. 'Y For any two Neutrosophic sets Ay = {(z, ppay (2), 04, (), 74, ()) : € Xy} and
By = {{x, usy (), 08, (%), 78, (2)) : © € Xpr} we have

I Ay C By = pay (%) < ppy (), 045 (2) < 0py (7) and ya, (2) > 78, (2)

2. Av N By = (@, pray () A sy (%), 045 (2) Aoy (z) and a4, (7) V 8, ()
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3. AvUBy = <x7NAN($) \ NBN($)7UAN(x) V 0By (z) and Yan () A VBN(CE)>

Definition 2.3. W Let Ay = (ua, (2),04, (), 74, (z)) be a NS on X), then the complement Ax*
defined as

o A = {0 7an (@), 1 — oap (@), pay (@) @ € Xy}
Note that for any two Neutrosophic sets Axr and By,

e (AvUBN) = AnNBA°

o (An N Ba)¢ = An U By“.

Definition 2.4. '/ A Neutrosophic topology (A7) on a non-empty set X/ is a family 7 of Neutrosophic
subsets in X satisfies the following axioms:

1. On, 1 €7
2. Ry, "Ry, € 7y forany Ry,, Ry, € TN
3. URN, €78 VYV Ry, :i€ICTN
Here the empty set 05 and the whole set 1 may be defined as follows:
1. O = {(2,0,0,1) : z € Xpr}
2. 1y ={(z,1,1,0) : z € Xp}
Definition 2.5. "' Let Ax be a 'S in N TS Xr. Then
1. Nint(An) = U{Gn : Gn is a NOS in Xpr and Gar C A} is called a Neutrosophic interior of Ay
2. Nel(An) = (H{Kn : Karisa NCS in Xy and Ap C Kpr}is called Neutrosophic closure of A .

Definition 2.6. °/ A Neutrosophic set Axr of a N'TS (X, 7n) is called a neutrosophic N'agC'S if
Nacl(Apn) C Up, whenever Ay C Ups and Upy is a NOS in Xr. The complement of NagC'S is NagOsS.

Definition 2.7.
A Neutrosophic set Ax of a N'TS (X, Ty ) is called a Neutrosophic g7 — closed (Ng” CS) if
Ncl(An) € Qa whenever Ay € Qpr and Qv is NagO'S in Xr. The complement of N g# C'S is N'g# OS.

Definition 2.8. 1% Let Axr be a 'S in N TS Xr. Then

1. Ng#int(An) = U{Gn : Gn is a Ng#OS in Xy and Gy C Apr} is called a Neutrosophic g% —
interior of Axs.

2. Ng#cl(Ax) = ({Kn : Kpris a Ng#”CS in X and Ay € Kpr} is called Neutrosophic g% —
closure of Ays.

Definition 2.9. ® A function fyr : (Xn,7n) — (Y, (n) is said to be ANlg# — continuous function if
fv (Va) is a Ng# — closed set of (X, 7a) for every neutrosophic closed set Vi of (Y, ().

Definition 2.10. ® A function fn : (Xn,7n) — (Vn,Cn) is said to be Neutrosophic g# — irresolute
function if £ (V) is a N'g# C'S of (X, 7w) for every Ng# C'S Vi of (W, (n)-

Definition 2.11. "Y' A Neutrosophic Topological space (X, 7 ) is called a T g7 — space if every Ng# CS
in (X, 7n) is NCS in (Xn, 7).
Definition 2.12. 2 A function fx : (X, 7n) — (Y, (x) is called
1. Neutrosophic closed mapping (NCM) if fn (V) is a NCS of (Vnr,Cn) for every NCS Vs of
(XN7 TN)'
2. Neutrosophic open mapping (NOM) if fn(Vy) is a NOS of (Vn,(n) for every NOS Vy of
(XN7 TN)'

Definition 2.13. ® Let (X, 7x) and (Y, (n) be two Neutrosophic topological spaces. A mapping fx :
(Xn,7n) — (Y, Cw) is called Ng# — closed mapping (Ng# CM for short) if fy(Ayx) is Ng#CS in
(I, Cn) for every NCS Apr of (Xnr, ).
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Definition 2.14. © Let (X, 7v) and (Y, () be two Neutrosophic topological spaces. A mapping fx :
(Xn, ™n) — (Vn,Cw) is called Ng# — open mapping (Ng#OM for short) if fy(Ax) is (Ng#OS in
(Y, Cn) for every NOS A of (Xpr, 7 )-

Definition 2.15. © Let (X, 7)) and (Y, (n) be two Neutrosophic topological spaces. A mapping fx :
(Xn, 7n) — (Y, () is called strongly Neutrosophic g% — open mapping (strongly N g#OM for short) if
In(An) is Ng#OS in (Vn, () for every Ng#OS Ay of (Xar, 7n).
(

Definition 2.16. © Let (X, 7v) and (M, () be two Neutrosophic topological spaces. A mapping fx :
(X, 7n) — (Vnr, () is called strongly Neutrosophic g7 — closed mapping (strongly N g7 C' M for short)
if fx(An)is Ng#CSin (Y, () for every Ng#CS Ay of (Xn, Tn).

3 Quasi N ¢g” — Open Mappings

Definition 3.1. A Neutrosophic mapping fnr : (Xn,7n) — (Va,(n) is said to be quasi Ng# — open
mapping if fa(V) is a Neutrosophic open set in (Y, () for every N'g7” OS Vi in (Xp, 7n).

Example 3.2. Let Xy = {l,m} = Y. Consider the Neutrosophic sets

Mp1 ={(,(0.3,0.4,0.6)), (m, (0.5,0.4,0.6)) },

My = {{1,(0.2,0.4,0.7)), (m, (0.4,0.3,0.6)) },

Mrs = {(1,(0.2,0.3,0.5)), (m, (0.4,0.3,0.5))},

Mos = {{1,(0.1,0.3,0.6)), (m, (0.3,0.2,0.5)) .

Now (X, 7n) = {On, Mpr1, M, Mpra, Mars, 1a7} and

(In, ) = {0p, Mars, Mars, Marg, Marg, 17} are Neutrosophic topological spaces.

Then 7v = {On, Mar1, 1n} and (v = {Opr, Mprs, Mpry, 17} are N'Ts on Xy and Yy respectively.
Define a mapping fnr : (Xn,7v) — (Vn,Cn) by far(l) = 1 — 0.1 and far(m) = m — 0.1. Here
NOS(Yn) = {0x, Mprg, Mara, In}, Ng# OS(Xn) = {Onr, Mar1, Mara, 1ar}. Now My, Mars both
are N'g7OS in (Xpn, 7n) and far(Mpr1) = Murs, far(Mara) = Mary both are NOS in (Vn, (). There-
fore fy is quasi A/g# — open mapping.

Theorem 3.3. Every quasi N g* — open mapping is Neutrosophic open mapping.

Proof. Let far : (Xn,7n) — (Y, () be a quasi Ng#OM. Let Ay be a NOS in (Xpr, 7). Then
An is Ng#OS in (Xp,7n). Since fur is quasi Ng”OM, f, (An) is NOS in (Vn,(n). Hence fu is
Neutrosophic open mapping. [

Remark 3.4. The reverse implication of the above theorem need not be true as seen in the following example.

Example 3.5. Let Xr = {l,m} = Yxr. Consider the Neutrosophic sets

My = {(1,(0.2,0.1,0.7)), (m, (0.2,0.3,0.8)) },

Mua = {{1,(0.3,0.3,0.6)), (m, (0.4,0.5,0.6)) }

Mz = {{l,(0.4,0.5,0.6)), (m, (0.3,0.3,0.6)) }

Now (Xpn,7n) = {On, M1, MAT, Mura, Mg, In} and (Va,(n) = {On, Mz, Ma§, 1y} are
Neutrosophic topological spaces. Then 7y = {Oxr, Mara, Lar} and (n = {Opr, Mpr3, L} are Neutrosophic
typologies on Xxr and Vs respectively. Define a mapping far : (Xn, 7nv) — (Vn, {w) by far(l) = m and
fan(m) = 1. Here NOS(Vn) = {On, Murs, In ), NOS(Xy) = {Op, Mpro, I}, Ng#OS(Xy) =
{0pr, Mar1, Mara, 1ar}. Hence fr is Neutrosophic open mapping. Now M1, Mo both are N'g#OS in
(Xnr, ) but far(Marq) is not NOS in (Y, n). Therefore far is not quasi V'g” — open mapping.

Theorem 3.6. Every quasi N g7 — open mapping is N'g* — open mapping.

Proof. Let far : (Xn, 7n) — (Vn,Cn) be a quasi Ng” OM. Let Ax be a NOS in (X, 7). Then A
is Ng#OS in (Xxr, 7n). Since fur is quasi Ng#OM, f,,(Ax) is NOS in (Y, (). Note that every NOS
is N'g# OS. Therefore, far(An) is Ng# OS in (Y, Cn). Hence frris Ng" OM. O

Remark 3.7. Converse of the above theorem need not be true as seen in the following example.

Example 3.8. Let Xr = {l,m} = Yxr. Consider the Neutrosophic sets

My = {(1,(0.3,0.1,0.7)), (m, (0.2,0.3,0.8)) },

Mo ={(1,(0.4,0.3,0.6)), (m, (0.5,0.5,0.6)) },

Mz ={{1,(0.5,0.5,0.6)), (m, (0.4,0.3,0.6)) }.

NOW (XN7TN) - {ONaMNlaMNTaMN%MNg,lN} and (yNaCN) = {ONaM/\/Z’wMNga ]-N} are

3
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Neutrosophic topological spaces. Then 7y = {Opr, Mpro, Lar} and (v = {Opr, Mz, Ly} are N7 s on Xy
and Y respectively. Define a mapping fis : (Xn, 7n) — (Vn, {w) by £, (1) = m and f,,(m) = [. Here
NCS(Vn) = {0n, Mprs, I}, NCS(Xn) = {Opr, Mpro, I}, Ng#OS(X) = {Opr, Mari, Mpra, In},
Ng#CS(Vn) = {07, Mars, Ly} Hence fur is g7 — open mapping. Now M arq, Maro both are g7 OS
in (Xn, 7)) but far(Mnrq) is not NOS in (Vnr, (). Therefore fyr is not quasi N'g# — open mapping.

Theorem 3.9. A Neutrosophic mapping fn : (Xn,7n) — (Vn, () is quasi N g% — open mapping if and
only if for every Neutrosophic set Ax of (Xn, Tn), frr N g7 int(An)) C Nint(far(An))-

Proof. Let fy be a quasi Ng#OM. Now, we have N'int(Ax) C Ax and Ng#int(Ay) is a Ng# OS.
Hence, we get f,. (N g#int(Ax)) C fo(An). Since f,, (Ng#int(An)) is NOS, f,,(Ng#int(An)) C
Nint(far(An))-
Conversely, assume that Ay is a N g7 OS in (Xy, v ). Then f,, (Ax) = f (N g7 int(An)) € Nint(fa(An))
but Nint(far(An)) € f(An). Consequently, f,. (Ax) = Nint(fx(An)). Thatis f,,(Ax) is Neutro-
sophic open set in (Y, (). Therefore, f,, is quasi N g” — open mapping.

O

Lemma 3.10. If a Neutrosophic function fxr : (Xn,7n) — (Vn, Cn) is quasi N'g* — open mapping then
Ng#int(f71(An)) C f (Nint(Ap)) for every Neutrosophic set Axr of (Y, ().

Proof. Let Ay be a Neutrosophic set in (Vxr, (). Then Ng#int(f*(An)) is a Ng#OS in (X, 7n) and
f, is quasi Ng# — open mapping, then fN(Ng#int(fA_fl(AN))) C Nint(fN(fA?l(AN))) C Nint(Ay).
Thus N'g#int(f ;1 (An)) € fr (Nint(Ax)). O

Theorem 3.11. A Neutrosophic mapping fn : (Xn,7n) — (Y, () is quasi N'g¥ — open mapping if
and only if for each Neutrosophic set By of (Y, () and for each N'g#*CS Cp of (Xnr,Tn) containing
fj\_[l (Byr) there is a Neutrosophic closed set Anr of (Vnr, () such that By C Apr and fA—/l (An) C By

Proof. Assume that fy is a quasi N g* — open mapping. Let Bxr be a Neutrosophic set in (Vxr, () and Cpr
isa Ng#CS in (X, 7w) such that £/ (By) € Cy. Then Ay = (fr (Cn©))® is NCS of (Y, () such
that f 1 (Ax) C Cw.

Conversely, Assume that G is a N'g#OS in (Xpr, 7). Thenf;l(fN(gN)c) C Gy and GnCis Ng#C'S
in (X, 7nv). By hypothesis, there is a Neutrosophic closed set Axr of (Var, () such that (f,, (Gar))¢ C An
and f3 (Ay) C Gn*. Therefore, Gr  (f,o(Ax))*. Hence Ax® C £, (Gr) € £ (£ (An))) € Ax®
which implies that far(Gy) = AnC. Since Apn¢ is a NOS in (Vnr,Cn), fv(Ga) is NOS in (Y, Cn)-
Hence f,, is quasi N g% — open mapping. O

Theorem 3.12. A Neutrosophic mapping fa : (Xn, 7n) — (Vn, () is quasi N g% — open mapping if and
only if fr/ (Nel(An)) C N g# cl(fr (An)) for every neutrosophic set Ay in (Y, Cn)-

Proof. Suppose that fu is quasi A/g# — open mapping. For any neutrosophic set Axs in (Vpr, (n),
I (An) C Ng#el(fa' (An)). Therefore, by Theorem there exists a NCSBy in (Vur, () such that
Ax C By and fii' (By) € Ng#cl(fi' (An)). Therefore, we obtain f' (N cl(Ax)) € fir'(By) C
N gl f (Ax)).

Conversely, let Ay be a Neutrosophic set in (Y, () and By be a Ng#CS in (X, 7y) contain-
ing ' (An). Put Nel(Ay) = Wy, then we have Ay € Wy and Wy is NCS and fi' (Wy) C
Ng#cl(fa' (An)) € By Then, by Theorem fa is quasi N'g* — open mapping. O

Theorem 3.13. Let f,, : (Xn,7™n) — (Vn,Cn) and g, : (V,(n) — (Zn,mN) be two Neutrosophic
mappings and let (g, o f) : (Xn,TN) — (Zn, N is quasi N g# — open mapping. If g, is Neutrosophic
continuous and one to one function, then f,, is quasi N g7 — open mapping.

Proof. Let Ay bea N'g#OS in (Xp, 7v), then (g, 0, ) (An) is NOS in (Zp, 1N ), since (g, o f,, ) is quasi
N g# — open. Since g,, is Neutrosophic continuous and one to one function, f,, (Ax) = g o fur(An))
is NOS in (Ynr, (n). This shows that f,, is quasi N g% — open mapping. O

Theorem 3.14. Let f, : (Xn,7n) — (Vv Cn) and g, © (Vn,(n) — (Zn,1n) be any two Neutro-
sophic mappings. Then

1. (gyofy): (Xn,7~) — (Znr,mn) is Neutrosophic open mapping if g, is quasi N g* — open mapping
and f,, is N g# — open mapping.
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2. (g o fy): (Xn,7n) — (Znrymn) is strongly N g™ — open mapping if g, is N g% — open mapping
and f,, is quasi N g7 — open mapping.

3. (gyofy): (X, 7n) — (Znr,mn) is quasi N g* — open mapping if g, is quasi N g% — open mapping
and f,, is strongly N g# — open mapping.

Proof. :

(1) Let Ay be a NOS in (X, 7). Since f,, is N'g# — open mapping, f,, (Ax) is Ng#OSin (Vn, ().
Since g,, is quasi N g% — open mapping, (g, © fy ) (AN) = gy (f (An)) is NOS in (Zp,mn ). Therefore
g, © f, is Neutrosophic open mapping.

(2) Let Ay be a Ng#OS in (X, 7n). Since f,, is quasi Vg — open mapping, f, (Ax) is NOS in
(Vs Cw)- Since g, is N'g# — open mapping, (g, © f)(Ax) = gy (fy (Ax)) is Ng#OS in (Zn, ).
Therefore g,, o f,, is strongly Vg% — open mapping.

(3) Let Ay be a Ng#OS in (X, 7). Since f,, is strongly A'g# — open mapping, f,, (Ax) is Ng#OS
in (Y, (). Since g,, is quasi N g7 — open mapping, (g, o f, ) (Ax) = g, (f (An)) isNOS in (Zxr, N )-
Therefore g,, o f,, is quasi A/g# — open mapping. O

4 Quasi AV g”— closed Mappings

Definition 4.1. A Neutrosophic mapping far : (Xa, 7n) — (Y, () is said to be quasi N'g# — closed
mapping if far(Vy) is a Neutrosophic closed set in (Vxr, () for every Ng# CS Vs in (X, Tn).

Example 4.2. Let Xy = {l,m} = Yxr. Consider the Neutrosophic sets

My = {{1,(0.3,0.4,0.6)), (m, (0.5,0.4,0.6))},

Moy = {(1,(0.2,0.4,0.7)), (m, (0.4,0.3,0.6))}.

Now (Xar, 7v) = {0n7, Mari, MarS, Mara, Mars, I} = (Vnr, ) are Neutrosophic topological spaces.
Then 7y = {Opn, Mar1, 1n} and (y = {Opn, Mpry, Mara, 17} are N'T's on X and Vs respectively.
Define a mapping fxn : (Xn,7n) — (Y, () by far(l) =l and far(m) = m. Here = Ng#CS(Xy) =
{0p, MAS, MarS, 1ar} = NCS(YVw). Therefore fy is quasi Ng# — closed mapping.

Theorem 4.3. Every quasi N g” — closed mapping is Neutrosophic closed mapping.

Proof. Let far: (Xn, 7n) — (Y, () be a quasi Ng# CM. Let A be a NCS in (Xpr, 7). Then Ay is
Ng#CSin (X, 7n). Since f is quasi Ng#CM, f,, (An)is NCSin (Vnr, (n). Hence fyr is Neutrosophic
closed map. O

Remark 4.4. Converse of the above theorem need not be true as shown in the following example.

Example 4.5. Let X = {l,m} = Y. Consider the Neutrosophic sets

My = {{1,(0.2,0.1,0.7)), (m, (0.2,0.3,0.8)) },

Mprs = {(1,(0.3,0.3,0.6)), (m, (0.4,0.5,0.6)) },

Moz = {{1,(0.4,0.5,0.6)), (m, (0.3,0.3,0.6))}.

Now (Xn,7n) = {On, Mn1, MarT, Mo, Mars, In} and (Y, () = {O0n, Mus, Mus, 1y} are
Neutrosophic topological spaces. Then 7y = {0xr, Mara, Ly} and (n = {Opr, Mars, Ly} are N7 s on Xy
and YV respectively. Define a mapping far : (Xn, 78) — (Vn, (n) by far(l) = m and far(m) = I. Here
NCS(Vn) = {Op, MnArS, In}, NCS(Xn) = {Opr, M5, In}, Ng#CS(Xn) = {Opr, MArS, Murs, 1n}
Hence fy is Neutrosophic closed mapping. Now M and Mx§ both are N'g#CS in (X, 7n) but
Far(Mar§) is not NCS in (Var, (). Therefore, far is not quasi Vg — closed mapping.

Theorem 4.6. Every quasi N g7 — closed mapping is N'g* — closed mapping.

Proof. Let far: (Xn, 7n) — (Y, () be a quasi Ng# CM. Let Ax be a NCS in (Xpr, 7). Then Ay is
Ng#CS in (Xp, 7n). Since fur is quasi N'g# CM, f, (Ax) is NCS in (Vn, (). Note that every NCS is
Ng#CS. Therefore, far(An)is Ng#CS in (Vnr, (). Hence fr is Ng# C M. O

Remark 4.7. Every N ¢ — closed mapping is need not be a quasi A g* — closed mapping can be proved by
following example.
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Example 4.8. Let Xr = {l,m} = Yxr. Consider the Neutrosophic sets

Mt = {{1,(0.3,0.1,0.7)), (m, (0.2,0.3,0.8)) }

Mprs = {{(1,(0.4,0.3,0.6)), (m, (0.5,0.5,0.6)) }

Mos = {{1,(0.5,0.5,0.6)), (m, (0.4,0.3,0.6))}.

Now (X, 7n) = {O0n, M1, MAT, Mara, Mg, In} and (Vn, () = {ONvMN37MN§71N} are
Neutrosophic topological spaces. Then 7y = {Opr, Mpro, Lo} and (v = {Opr, Mz, Ly} are N7 s on Xy
and Y respectively. Define a mapping fir : (Xn, 7v) — (Y, Cwv) by far(l) = m and far(m) = . Here
NCS(Yn) = {On, Mp§, In 1, NCS(Xn) = {0n, M5, I} Ng#CS (X)) = {On, M, Mur§, 1n},
Ng#CS(Vyn) = {O0n, Mp§, 1a}. Hence fur is Ng” — closed mapping. Now M§, Mar§ both are
Ng#CS in (Xn, 7n) but far(Mu§) is not NCS in (Vpr, (). Therefore far is not quasi N'g# — closed
mapping.

Theorem 4.9. A Neutrosophic mapping fn : (Xn,75) — (Y, () be a quasi N g* — closed if and only
if for every neutrosophic set Anr of (Xnr, 7n), Ncl(fa(An)) € far(Ng? cl(An)).

Proof. Assume that fyr is quasi N'g# — closed mapping and A is any Neutrosophic set in (X, 7n).
Then N g# cl(Ay) is a Ng#CS in (Xy, 7n). Therefore, far(Ng¥cl(Ap)) is a Ng#CS in (Vn, ().
Since fa(An) € fa(Ng#cl(Ap)) which implies that Ncl(far(An)) € Nel(fa(Ng#cl(An))) =
far(Ng#cl(Ap)). This implies N'cl( far(An)) C far (N g% cl(An)).

Conversely, Let Ay be a Ng#CS in (Xn, 7n). Then Ay = Ng¥ cl(An). Therefore, fa(An) =
In(Ng# cl(Ax)). By hypothesis, N cl(fxr(An)) C far(Ng#cl(An)) = far(Anr). Hence N el (far(An)) S
In(An). But far(An) C Nel(fa(Anr)). This implies far(An) is a NCS in (Vnr, (). Therefore, far is
quasi N ¢# — closed mapping. O

Lemma 4.10. A Neutrosophic mapping fn : (X, 7n) — (Yn,Cn) be a quasi N'g¥* — closed then for
every neutrosophic set Ay of (Vn,(n), v (Nint(Ax)) € N g#int(fa (An)).

Proof. Let Ay be any neutrosophic set in (Y, (v). Then N g# int (£ (An)) isa N g#C'S'in (Xyr, 7v) and
fw is quasi Ng# — closed. Hence far (N g#int(fi' (An))) € Nint(fa(far (An))) € Nint(Anr). Which
implies far (N g int(fi (An))) € Nint(An). Therefore, f! (Nint(Ax)) € Ng#int(f' (An)). O

Theorem 4.11. Let f,, : (Xn,7n) — (Vn.Cn) and g, © (Y, Cn) — (Zn, 1) be any two Neutro-
sophic mappings. Then

1. (g4 o fy) @ (Xn,7n) — (Zn,mn) is Neutrosophic closed mapping if g, is quasi N'g* — closed
mapping and f, is N g7 — closed mapping.

2. (gyofy): (Xn,7n) — (2w, ) is strongly N g# — closed mapping if g, is N g — closed mapping
and f,, is quasi N g7 — closed mapping.

3 (gy o fy) @ (X, 7n) — (2ar, ) is quasi Ng# — closed mapping if g, is quasi Ng* — closed
mapping and f,, is strongly N g% — closed mapping.

Proof. : (1) Let Ax be a NCS in (X, 7). Since f,, is N'g# — closed mapping, f,, (Ax) is Ng#CS in
(Yns (). Since g, is quasi Ng# — closed mapping, (g, o 1 )(Ax) = gp (f (An)) is NCS in (Zxr, ).
Therefore g,, o f,, is Neutrosophic closed mapping.

(2) Let Ay be a Ng#CS in (Xy, 7). Since f,, is quasi Ng# — closed mapping, f,, (Ax) is NCS in
(Y, ). Since g, is Ng# — closed mapping, (g, © fr )(AN) = gy (fr (An)) is Ng# CS in (Zp, ).
Therefore g, o f,, is strongly N g# — closed mapping.

(3) Let Ay be a Ng#CS in (Xp,7n). Since f,, is strongly Ng# — closed mapping, f, (Ax) is
Ng#CS in (Y, (). Since g,, is quasi N g# — closed mapping, (g, © f)(Ax) = g (fo (An)) is NCS
in (Zxr,mn ). Therefore g,, o f,, is quasi N'g# — closed mapping. O

Theorem 4.12. Let f,, : (Xn,7n) — (Vn.Cn) and g, © (Y, Cn) — (Znr, 1) be any two Neutro-
sophic mappings such that (g, o f) : (Xn, 78) — (Zn, 1N ) is quasi N g% — closed mapping.

L IffyisN g% — irresolute and onto then g v 18 Neutrosophic closed mapping.

2. Ifg, is N g# — continuous and one to one then fr is strongly N g# — closed mapping.
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Proof. : (1) Let Ay be a NCS in (Vn, Cw)- Then Ap is N'g# CS in (Y, (). Since f,, is Ng# — irresolute
mapping, f, (Ax) is Ng#CS in (Xp, 7). Since (g, o f, is quasi Ng# — closed and f,,) is onto, (g,, o
L) (AN)) = g5 (Ax) is NCS in (27, ). This implies that g, is Neutrosophic closed mapping.

(2) Let Ay be a Ng#CS in (Xn,7n). Since (g, o f,) is quasi Ng# — closed, (g, o f)(Anx) =
g (i (An)) is NCS in (Zxr,mn). Since g, is Ng#— continuous and one to one mapping, g'(g, ©
I (AN) = fo (An) is Ng#CS in (Vn, (). This implies that f,, is strongly A'g” — closed mapping. [
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