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Abstract

The aim of this article is to investigate a new kind of Neutrosophic open and closed mappings called quasi
Ng#— Open and quasi N g# — closed mappings and analyse their characterizations in Neutrosophic topolog-
ical 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. Many re-
searchers have studied various topological spaces in accordance with Neutrosophy. Recently Pious Missier
et.al.”® introduced the concept of Ng#— closed sets, A'g# — continuous functions, N¢g# — closed and
N g#— open mappings, in Neutrosophic Topological Spaces. Further, Neutrosophic topology has been ap-
plied to the quasi open and closed mappings.

2 Preliminaries

Definition 2.1. #
A Neutrosophic set N'S Ay is an object having the form Ay = {(\, ra (AN), 04, (A), 74, (A)) © X €
Xy} Here

1. pa, (A)— degree of membership
2. 0.4, (A\)— degree of indeterminacy
3. 74, (A)— degree of non-membership

A Neutrosophic set Aps = {(\, pra, (A), 04, (AN), V4, (A)) : A € Xp} can be identified as an ordered triple
(an (A); 045 (A); 745 (A)) in ] =0, 14 on Xy

Definition 2.2. 'Y For any two Neutrosophic sets Ay = {(\, 1 (), 04, (A), 74, (N)) : X € Xp} and
By = {(\, 1By (N), 08, (A), 78, (A)) + A € Xp} we have

1. Ay C By < NAN(A) < NBN()‘)vaANO‘) < 0By (A) and FYAN(A) > 'YBN()‘)
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2. Ay N By = (A, /'L-AN()‘) A /J‘BN(/\)’ O An (A) A UBN(/\) and 4, (M) Vv ’)’BN()‘»
3. Ay UByx = (A, NAN()‘) \ /J‘BN(/\)’ oay(A)V UBN()‘) and v, (A) A ’)’BN()‘»

Definition 2.3. W Let Ay = (uay(N), 04, (N), 7.4, (A) be a NS on X, then the complement Ax*
defined as

o Av© = {\ran(A), 1 =04y (A), pay (A) A € X}
Note that for any two Neutrosophic sets A and By,

o (Any UBN)C = A N By©

o (An NBy)e = AnUBy©.

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, I €7
2. Rn, "Ry, € 7y forany Ry, , Ry, € TN
3. URN, €78 ¥V Ry, :i€ICTN
Here the empty set 05 and the whole set 15 may be defined as follows:
L. Op = {(A\,0,0,1) : A € X}
2. 1n = {(\1,1,0): A € Xy}
Definition 2.5. 'Let Ax be a NS in NTS X Then
1. Nint(An) = U{Gn : Gn isa NOS in X and Gpnr C A} is called a Neutrosophic interior of A
2. Ncl(An) = {Kn : Karisa NCS in Xy and Ap C K} is called Neutrosophic closure of Apr.

Definition 2.6. ' A Neutrosophic set Axr of a N'TS (X, 7v) is called a neutrosophic N agC'S if
Nacl(Ap) C Up, whenever Ay C Upr and Uy is a NOS in Xr. The complement of NagC'S is NagOsS.

Definition 2.7.
A Neutrosophic set Ay of a N'TS (X, 7 ) is called a Neutrosophic g7 — closed (Ng# C9) if
Necl(Apn) € Qn whenever Ay € Qa and Qp is NagO'S in X The complement of A/ g#C'S is N'g# OS.

Definition 2.8. "2 Let Ax be a 'S in N TS Xr. Then

1. Ng#int(Ax) = U{Gn : G is a Ng#OS in Xy and Gnr C A} is called a Neutrosophic g# —
interior of A /.

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

Definition 2.9. ® A function fyr : (X, 7n) — (Y, () is said to be Alg# — continuous function if
fﬁl (V) is a Ng# — closed set of (X, Tiv) for every neutrosophic closed set Vs of (Vnr, ().

Definition 2.10. 8 A function far : (Xn,7n) — (Yn, () is said to be Neutrosophic g# — irresolute
function if f' (V) is a N'g# C'S of (X, 7n) for every N g# C'S Vi of (W, (n)-

Definition 2.11. "Y' A Neutrosophic Topological space (X, 7y ) is called a T g7 — space if every Ng# CS
in (Xn, 7v) is NCS in (Xnr, 7n).

Definition 2.12. 2 A function fx : (X, 7n) — (Y, (x) is called
1. Neutrosophic closed mapping (NCM) if fix(Vi) is a NCS of (Vnr,(n) for every NCS Vs of

(XN, TN).
2. Neutrosophic open mapping (NOM) if fn(Vy) is a NOS of (Vnr,(n) for every NOS Vyr of
(XN, TN).
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Definition 2.13. ® Let (X, 7nv) and (Y, () be two Neutrosophic topological spaces. A mapping fy :
(Xn, ™) — (Var, () s called

1. Ng#COM if fx(Ayn)is Ng#CS in (Vnr, () for every NCS A of (Xn, 7n).

2. Ng#OM if fxn(Ay)is (Ng7”OS in (Vnr, Cn) for every NOS Apr of (X, 7).

3. strongly Ng# OM if fx(An)is Ng#OS in (Y, () for every Ng#OS Ay of (X, 7).
4. strongly Ng#CM if fx(An)is Ng# CS in (Vnr,(n) for every Ng#CS A of (Xn, 7n)-

3 Quasi N ¢” — Open Mappings

Definition 3.1. A Neutrosophic mapping fa : (Xar, 75) — (Y, () is said to be quasi A/g# — open map-
ping ( quasi- N'g# OM for short) if far(Vxr) is a Neutrosophic open set in (Vx, () for every Ng# OS Vi
in (Xn, 7n)-

Example 3.2. Let Xr = {l,m} = Yxr. Consider the Neutrosophic sets

M1 = {{1,(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)) },

Mg ={(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, 7v) = {On, Mpr1, M, Mpra, Mars, 1ac} and

(I, Cn) = {0pn s Mars, Mars, Mara, Marg, 17} are Neutrosophic topological spaces.

Then 7y = {Opn, Mar1, 1n} and (ny = {Opn, Mprg, Marg, 1ar} are N'T's on X and Vs respectively.
Define a mapping fnr : (Xn,7v) — (Vn,Cn) by far(l) = 1 — 0.1 and far(m) = m — 0.1. Here
NOS(yN) = {ONaMN37MN4a 1N}7NQ#OS(XN) = {ONvMNhMNQa ]-N} Now MNl,MNQ both
are N'g#OS in (Xn, 7v) and far(Mpar1) = Murs, far(Marg) = Moy both are NOS in (Y, (). There-
fore f is quasi- N'g* OM

Theorem 3.3. Every quasi- N'g* OM is NOM.

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.

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

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

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

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

Now (X, 7nv) = {0n, Mar1, Mur§, Marg, Mas, In} and (Var, () = {On, Mz, Mpr§, Lar} are
Neutrosophic topological spaces. Then 7y = {Opr, Mo, 1ar} and (v = {Oar, Mars, 157} are Neutrosophic
typologies on X and Vs respectively. Define a mapping far : (Xar, 7)) — (Vn, ) by far(l) = m and
far(m) = 1. Here NOS(Vn) = {On, Mus, In}, NOS(Xy) = {On, Mura, In}, Ng#OS(Xy) =
{0pr, Mary, Mara, 1a7}. Hence far is Neutrosophic open mapping. Now M s, Mo both are N'g# OS in
(Xnr, 7)) but far(Marp) is not NOS in (Var, (). Therefore fir is not quasi A'g* — open mapping.

Theorem 3.6. Every quasi- N'g* OM is N'g#* OM.

Proof. Let far : (Xn, 7n) — (Vn,Cn) be a quasi Ng# OM. Let Ay be a NOS in (X, 7). Then A
is Ng#OS in (Xxr, 7n). Since fu is quasi N'g#OM, f,,(An) 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. Every N g# OM is need not be a quasi- N'g#* O M.

Example 3.8. Let Xy = {I,m} = Yxr. Consider the Neutrosophic sets

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

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

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

Now (X, 7)) = {0n, Mar1, Mur§, Marg, Mas, I} and (Var, () = {On, Mz, Mpr§, Lar} are
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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 N'S Ax of (Xnr, ), fre (N g# int(Ax)) € Nint(f(Ax)).

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 g# OS in (X, 7v). Then f,, (Ax) = f (N g#int(An)) € Nint(fa(An))
but Nint(far(An)) C fo (An). Consequently, f,, (Ax) = Nint(far(An)). Thatis [, (Ax) is NOS in
(Vn, ¢ ). Therefore, f,, is quasi- N'g# OM.

O

Lemma 3.10. Ifa Neutrosophic function fyr : (Xnr, ) — (Vnr, () is quasi- N'g# OM then N g% int (f ;1 (An)) C
I WNint(Ap)) for every NS An of (Vn, Cn)-

Proof. Let Ay be a NS in (Vn, (). Then Ng#int(f ;1 (Ax)) is a Ng#OS in (Xp,7n) and [, is
quasi N'g# — open mapping, then f, (N'g#int(f ' (Ax))) C Nint(fy (fx' (An))) € Nint(Ax). Thus
Ng#mt(f;[l(AN)) - fﬁl (Nint(Apr)). O

Theorem 3.11. A Neutrosophic mapping fa : (Xn, 75) — (Vn, () is quasi N g% — open mapping if and
only if for each NS By of (Y, () and for each N'g* C'S Cnr of (Xnr, Tn) containing fgfl (Byr) there is a
NCS Ay of (Y, (n) such that By C Ay and fi;' (An) C By

Proof. Assume that fx is a quasi A'g” — open mapping. Let By be a Neutrosophic set in (Y, () and Cpr
is a Ng#CS in (X, 7w) such that £/ (By) € Ca. Then Ay = (fr' (Cn©))¢ is NCS of (Y, () such
that f[/l(.AN) CCn-

Conversely, Assume that Gxr is a Ng#OS in (X, 7). Thenf*(f (Gnr)¢) € Gn© and G is Ng# C'S in
(Xn, 7nv). By hypothesis, there is a NCS Ay of (Y, () such that (f (Gn))¢ C Ax and fi' (An) C
Gn¢. Therefore, G C (fy (An))®. Hence An® C fr(Gn) € fo (f5 (An))®) S An© which implies
that far(Gar) = An©. Since Ax© is a NOS in (Ynr, (N ), I (Ga) is NOS in (Yar, (n). Hence f,, is quasi
N g# — open mapping. O

Theorem 3.12. A Neutrosophic mapping fn : (Xn, 7n) — (Vnr, Cn) is quasi N'g* — open mapping if and
only if fi' (N cl(An)) C Ng# cl(f' (An)) for every neutrosophic set Ay in (Y, (n).

Proof. Suppose that fyr is quasi NV g% — open mapping. For any NS Ay in (Y, (),

v (An) € Ng#cl(f' (An)). Therefore, by Theorem there exists a NCSBys in (Y, () such that
Ay C By and fii'(By) € Ng#cl(fy' (An)). Therefore, we obtain fi' (N cl(Ax)) € fir' (By) C
No#al(f (Ax).

Conversely, let Ay be a N'S in (M, (n) and By be a Ng#C'S in (Xy, 7n) containing f5' (Ay). Put
Nel(Ax) = Wy, then we have Ay € Wi and Wy is NCS and fr! (War) € Ng#cl(fi (Ax)) € By
Then, by Theorem [ is quasi N'g# — open mapping. [

Theorem 3.13. Let f,. : (X, 7n) — (YN, Cn) and g, : (Y, (n) —> (Zn, 1) be two Neutrosophic
mappings and let (g of ) : (Xn, Tn) — (Zn,mN ) is quasi N g% — open mapping. If g,, is N'— continuous
and one to one function, then f,, is quasi N' g7 — open mapping.

Proof. Let Ay be a N'g#”OS in (X, 7n), then (g, o £, )(An) is NOS in (Zp,mn), since (g, © f) is
quasi A'g” — open. Since g,, is N — continuous and one to one function, f,, (Ax) = g;l (g © frr (An)) is
NOS in (Vpr, (). This shows that f,, is quasi A'g” — open mapping. O

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

1. (gyofy) : (Xn,7n) — (27, ) 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, 7n). Since f,, is N'g# — open mapping, f,, (Ax) is Ng#OS in (Y, Cn)-
Since g,, is quasi N g% — open mapping, (g, © fy ) (Ax) = gy (fy (An)) is NOS in (Zp,mn ). Therefore
g, © f, is Neutrosophic open mapping.

(2) Let Ay be a Ng#OS in (Xy,7n). Since f,, is quasi N'g#— open mapping, f, (Ax) is NOS in
(Vs (). Since g, is Ng#— open mapping, (g5 © fu)(An) = gy (fi (An)) is Ng#OS in (Zn, 7).
Therefore g,, o f, is strongly N g7 — open mapping.

(3) Let Ay be a Ng#OS in (Xpr, 7n). Since f,, is strongly A'g# — open mapping, f, (Axr) is Ng#OS in
(V> ). Since g, is quasi N'g* — open mapping, (g,c © fu )J(AN) = g (fc (Ax)) s NOS in (Znr, 7).
Therefore g,, o f,, is quasi V. g% — open mapping. O

4 Quasi NV¢” — closed Mappings

Definition 4.1. A Neutrosophic mapping fnr : (Xar, 7v) — (Y, () is said to be quasi N g — closed map-
ping ( quasi- N'g# C'M for short) if for(Vxr) is a Neutrosophic closed set in (Y, () for every Ng#C'S Vi
in (XN', TN).

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

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

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

Now (Xnr, 7n) = {0pn, Mar1, Ma S, Mara, Mars, Iy} = (Var, () are Neutrosophic topological spaces.
Then 7n = {Opn, Mary, 1n} and (n = {Opn, Mpry, Mara, 1ar} are N'T's on X and Vs respectively.
Define a mapping frr : (Xn,78) — Vv, () by far(l) = L and far(m) = m. Here = Ng#CS(Xn) =
{0, M, MaS, In} = NCS(Yy). Therefore fr is quasi- N g# C M.

Theorem 4.3. Every quasi- N'g7* CM is NOM.

Proof. Let far: (Xn, 7n) — (Y, () be a quasi Ng#* C'M. Let Ax be a NCS in (Xpr, 7). Then Ay is
Ng#CSin (Xn, 7n). Since fur is quasi N'g#* CM, f, (An)is NCS in (Y, (). Hence frris NOM. O

Remark 4.4. Every NOM is need not be a quasi- N'g#C M.

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

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

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

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

Now (XJ\HTN) = {ONaMvaMNEaMN%MNS?lN} and (yNaCN) = {0/\[7./\/1/\/3,./\/1,/\/3, 1N} are
Neutrosophic topological spaces. Then 7y = {Op, Maro, Lar} and (v = {Opr, Mz, Ly} are N7 s on Xy
and Yy respectively. Define a mapping far : (Xn, 78) — (Vn, () by far(l) = m and far(m) = 1. Here
NCS(Vn) = {0x, Mp§, In 1, NCS(Xn) = {Ox, Mars, I}, Ng#CS(Xnr) = {Onr, M, Mas, 1a}
Hence fyr is NOM. Now Myr§ and M5 both are N'g#CS in (Xar, 7v) but far(Mar§) is not NCS in
(Vnr, Cv)- Therefore, fu is not quasi- N'g#*C M.

Theorem 4.6. Every quasi- N'g** C M is N' g% C M.

Proof. Let far: (Xn,7n) — (Y, () be a quasi- Ng# O M. Let Ay be a NCS in (Xpr, 7). Then Apr
is N'g# CS in (Xn, 7). Since fur is quasi N'g# CM, f,,(An) is NCS in (Y, (). Note that every NCS
is N'g# CS. Therefore, far(An) is Ng” CS in (Vpr, Cn ). Hence frris Ng# C M. O

Remark 4.7. Every N g% CM is need not be a quasi- A'g” C' M can be proved by following example.

Example 4.8. Let Xr = {l,m} = Vxr. Consider the Neutrosophic sets

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

NOW (XN7TN) - {ONaMNlaMNTaMN%MNg,lN} and (yNaCN) = {ONaMNZ’wMNga ]-N} are
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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 fir : (Xn, 7v) — (Y, Cwv) by far(l) = m and far(m) = I. Here
NCS(Vn) = {Op, M5, I}, NCS(Xn) = {Opr, M5, I}, Ng#CS(Xn) = {Onr, MuS, Mns, In}s
Ng#CS(Vn) = {O0p, Mpr§, 1a}. Hence faris Ng# C M. Now Mur§, Mar§ both are N'g# CS'in (X, Tiv)
but far(Mpr§) is not NCS in (Y, (). Therefore fyr is not quasi- N'g# C M.

Theorem 4.9. A Neutrosophic mapping fn : (Xn,75) — (Y, () be a quasi N g* — closed if and only
if for every NS An of (Xn, ), Nel(fa(An)) C fnr(N g7 cl(An)).

Proof. Assume that f is quasi- N'g# CM and Ay is any N'S in (Xnr, 7). Then Ng¥ cl(Apr) isa N g7 CS

in (X, 7). Therefore, far(Ng# cl(An)) is a Ng#CS in (Vp, Cn)- Since far(An) € fv(Ng# cl(An))

which implies that Nl ( far(An)) € Nel(far(N g7 cl(An))) = far (N g7 cl(An)). This implies N el (far(An)) €
InNg#el(An)).

Conversely, Let Ay bea N g#CSin (Xy, 7n). Then Ay = N g# cl(Ay). Therefore, far(An) = far(Ng# cl(An)).
By hypothesis, Ncl(fx(An)) € fvNg7el(An)) = fan(An). Hence Nel(fa(An)) € fv(An).

But far(Ax) € Nel(fa(An)). This implies far(An) is a NCS in (Vnr,(n). Therefore, far is quasi-
Ng#CM. O

Lemma 4.10. A Neutrosophic mapping fn = (Xn,7n) — (Vn,(n) be a quasi Ng# — closed then for
every NS Ay of Vn- (). [t (Nint(Ax)) € Ng#int (7 (Ax))-

Proof. Let Ay be any neutrosophic set in (Var, ¢ N) Then N g7 int( f/\/ (
fw is quasi- Ng# CM. Hence far(Ng#int(fi' (An))) C Nznt(f/\/(
implies far (N g int(fx' (An))) € Nint(Ap). Therefore, fr' (Nint

Ax))isaNg#CSin (Xy, 7y) and
I (An))) € Nint(Ay). Which
An)) € Ng#int(fi' (Ay)). O

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

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

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

3 (gy o fy) i (X, 7n) — (Bar, ) is quasi Ng# — closed mapping if g, is quasi N g* — closed
mapping and f,, is strongly N g7 — closed mapping.

Proof. : (1) Let Ay be a NCS in (X, 7n). Since f,, is N'g# — closed mapping, f, (Ax)is Ng#CS in
(Y, ¢n)- Since g, is quasi N g# — closed mapping, (g, o f)(Ax) = gy (fy (An)) IS NCS in (Zpr, ).
Therefore g,, o f,, is Neutrosophic closed mapping.

(2) Let Ayx be a Ng#CS in (X, 7n). 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 bea Ng#CSin (X, 7). Since f,, is strongly N'g# — closed mapping, f, (Ax) is Ng#CS in
(Vns (). Since g, is quasi Ng# — closed mapping, (g, o 1 ) (An) = gy (f (AN)) is NCS in (Zxr, ).
Therefore g,, o f,, is quasi A'g# — closed mapping. O

Theorem 4.12. Let f,, : (Xn,7n) — (Vn.Cn) and g, © (Y, Cn) — (Zn, 1) be any two Neutro-
sophic mappings such that (g, o f.) : (Xn, 78) — (Zn, 1N ) is quasi N g7 — closed mapping.

L IffisN. g% — irresolute and onto then g v 18 Neutrosophic closed mapping.
2. Ifgy isN g% — continuous and one to one then f v is strongly N g — closed mapping.

Proof. : (1) Let Ay be a NCS in (Vn, Cw)- Then Ap is N'g# CS in (Y, (). Since f,, is N'g” — 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 (X, 7n). Since (g, o f,) is quasi Ng# — closed, (g,, o fN)(AN) =
gn (f (An)) is NCS in (Zxr,mn). Since g,, is Ng#— continuous and one to one mapping, 9y g, o
I (AN) = fo (An) is Ng#CS in (Vnr, (). This implies that f,, is strongly A'g” — closed mapping. [
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