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1. Introduction

Neutrophic sets were created as a result of Smarandache’s 1998 introduction of the idea of neutros-
ophy, which aims to investigate the nature and applications of neutrality. Numerous scholars have in-
vestigated different topological notions, including the introduction of neutrosophic topological spaces by
Salama and Albowi. Ahu Acikgoz and F. Esenbel introduced the idea of separation axioms in neutro-
sophic topological spaces by using the concept of quasi-coincidence. Later, several fundamental findings
on separation axioms in neutrosophic topological spaces were also specified and established by Suman
Das et al. The idea of neutrosophic Ap separation axioms in neutrosophic topological spaces is presented
in this study. Neutrosophic Ap —T; spaces (i = 0,1,3) have been defined, and their characteristics and
relationships have been noted. Furthermore, in order to describe the spaces, the concept of neutrosophic
Ap—kernel has also been defined.

2. Preliminaries

Throughout this paper, X refers to an initial universe, E be a set of parameters, P(X) denote the power
set of X.
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Definition 2.1. [6] Let U be a non-empty fixed set.A Neutrosophic set K is an object having the form K =
{(w, pk (u), ox (u), vk (u)) : w € U} where px(u), ox(u) and vk (u) represents the degree of membership,
the degree of indeterminacy and the degree of non-membership respectively of each element u € U to
the set U. A neutrosophic set K = {(u, ux (1), ok (u), vk (u)) : u € U} can be identified to an ordered triple
(u, ug (), ok (u), yk(w)) in]=0,1*[on U.

A neutrosophic set has membership, indeterminacy, and non-membership functions that are defined on
the non-standard unit interval. But doing so makes it difficult to demonstrate specific outcomes. From
here on, we will focus on the neutrosophic sets whose membership, non-membership, and indeterminacy
functions are specified on [0, 1].

Definition 2.2. [6] Let U be a non-empty set and K = {(u, px (u), ok (u), yx (u)) : u € U} and

M = {(u, pm (1), om (u), ym(u)) : u € U} are neutrosophic sets, theni. K C M < pg (u) < pup(u), ox (u) <
om(u) and yx(u) > ym(w)vu C U

il. KUM = {(u, max(px (u), pm (u)), max(ok (u), opm (), min(yk (u), ym(u))) : u € U}

il KN M = {(u, min(pk (), pm (1)), min(ox (w), om (w)), max(yk (u), ym(u))) : w € U}

iv. K€ = {(u, (yk (w), T — o (u), i (W) : u € U}

v. Ong, =1{(1,0,0,1) :u e U} and In,, ={(u,1,1,0) : u € U}

Definition 2.3. [6] A Neutrosophic topology on a non-empty set U is a family Ty, of neutrosophic sets
in U satisfying the following axioms:

i ONtrlthr € TNy,

il. K1 NK; € TNy, for any Ky, Ky € T,

iil. UKj € N, for every Kj :ie€C 1n,,

In this case the ordered pair (U, Tn,,) is called a neutrosophic topological space. The members of Ty,, are
neutrosophic open set and its complements are neutrosophic closed.

Definition 2.4. [1] A neutrosophic set K = {(u, ux(u), ox(u), yk(u)) : u € U} is called a neutrosophic
point if for any element v € U, ux(v) = a,0x(v) = b,yk(v) = c and for u = v and px(v) = 0,0k =
0,vk(v) =1 for u # v, where a, b, ¢ are real standard or non-standard sunsets of ] 0, 1% [. A neutrosophic
point is denoted by uq . For the neutrosophic point uq p,, u will be called its support.

Definition 2.5. [1] A neutrosophic point 14 p ¢ is said to be neutrosophic quasi-coincident with a neu-
trosophic set K, denoted by ugp,cqK if ug b & K€ If uq b, is not neutrosophic quasi-coincident with K,
we denote it by uq p,c K.

Definition 2.6. [3] A neutrosophic set K of a neutrosophic topological space (U, Ty,,) is said to be neu-
trosophic Ap—open if there exist a Ny,pre-open set E # On,,,In,, such that K C N¢.cl(KNE). The
complement of neutrosophic A,— open set is neutrosophic Ap—closed. The class of neutrosophic Ap—
open sets is denoted by N+ ApO(U, TN, ).

Theorem 2.7. [3] Every Ny.—open set is N /Ap—open.

Definition 2.8. [4] Let (U,1N,,) and (V, pn,,) be neutrosophic topological spaces. Then the function
fng 0 (W, ) = (V. pN,,) is said to be neutrosophic Ap—continuous if fﬁlh(l\/l) is N¢rAp—open in
(U, TN, ) for every Ny, open set M in (V, pn,, ).

Definition 2.9. [4] Let (U, Tn,,) and (V,pn,,) be neutrosophic topological spaces. Then the function
fng @ (WNg,) — (V. pN,,) is said to be neutrosophic Ap—irresolute if fﬁltr(M) is N¢Ap—open in
(U, tN,,) for every N Ap— open set M in (V, pn,, ).

Definition 2.10. [5] Let (U,tn,,) and (V, pn,,) be neutrosophic topological spaces. Then the mapping
fng @ (WN,,) = (V,pNy,) is said to be neutrosophic Ap—open if fy,, (K) is N¢Ap—open in (V, pn,, )
for every Ny, open set K in (U, TN, ).
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Definition 2.11. [2] A neutrosophic topological space (U, Tn,,) is said to be a Ny, Tp—space if for every
pair of neutrosophic points uqp,c and v/ 7 ./, u # v in U, there exists N, open set K in (U, Tv,,) such
that ugp,c € KoV v el ¢ Korugpc ¢ KV ot €K

Definition 2.12. [2] A neutrosophic topological space (U, Tn,,) is said to be a N, Ti—space if for every
pair of neutrosophic points uqp,c and v s ./, u # v, there exists N, open sets K and M in (U, tN,,)
such that uqp,c € K, vy v € Kand ugp,e € M, v iy oo € M.

Definition 2.13. [2] A neutrosophic topological space (U, Tn,, ) is said to be a N, T,—space or neutrosophic
hausdorff space if for every pair of neutrosophic points 1qp,c and v/ s ./, u # v, there exists N¢» open
sets Kand M in (U, t,,) such that uqp,c € K,v 7/ o € Mand KNM = Oy, -

3. Main Results

3.1. Neutrosophic Ap — Ty Spaces

Definition 3.1. A neutrosophic topological space (U, Tn,,) is said to be a N¢Ap — Ty space if for every
pair of neutrosophic points wq,b,c and v 7 ./, u # v in U, there exists N¢Ap—open set K in (U, TN, )
such that uqpc € K, v/ or €Korugp,e €K, vy oo €K

Example 3.2. Let U = {u,v},Tn,, = {0n,,, K, IN,, ) Where K ={{<u,a,b,c ><v,0,0,1 >}:0<a<1,0<
b < 1,0 < ¢ < 1} is the collection of neutrosophic sets in U. Clearly (U, Tn,,) is space.

Theorem 3.3. Every N, To— space is N¢rAp — Tp.

Proof. Let (U, TN,,) be a N, To—space. Then, for every pair of neutrosophic points uqpc and v, /s ./, u#
v, there exists N¢ropen set K in (U, Tn,,) such that uqp e € K,v oo € Kor ugp,e € K, v,/ o € K By
theorem 2.7, K is N+ Ap—open. Hence (U, TN, )is N¢rAp —To. O

Remark 3.4. The above theorem’s converse need not hold.

Example 3.5. Let U = {u,v},™n,, = {On,,, K, IN,, } Where X = {{< w,a,b,1—a ><v,0,0,1 >}:a,b €
(0,0.6]} is the collection of neutrosophic sets in U. Clearly (U, Tn,,) is N¢rAp — Tp space. Now for any two
neutrosophic points 19 ,03,02 and v 102,07, w # v in U, there exist a N¢.Ap—open set {< u,0.6,0.6,0.6 ><

.....

06,0302 € K, vo.1,0207 & Kor upeo302 & K, vo1,0207 € K. Hence (U, Tn,,) is not N To—space.

Definition 3.6. The neutrosophic Ap—kernel of a neutrosophic set K in (U, Tn,,) is the intersection of all
N¢rAp—open sets containing K. It is denoted by N, Apker(K).

Theorem 3.7. A neutrosophic topological space (U, TN, ) is N Ap — To if and only if for every pair of neutrosophic

points Uq b, and Vo' bl U #vin Ueither uqyp c ¢ Ntr/\pker(va/,b/rcz) Or Vo ' o ¢ Ny Apker(ugp,c)

Proof. Let U be a N¢x/Ap — Ty space. Then, for every pair of neutrosophic points uq,b,c and v/ v ./, u#v
in U, there exists N¢;Ap—open set K in U such that ugp € Kovarpr o ¢ Korugpc ¢ Kovyryrer € K
Now, uqp,c €K, vy o & Kimpliesv, s .+ & NerApker(ua,p,c) for supposev /s .- € NerApker(ugp,c),
there exists no N¢;Ap—open set Kin U such that uqp,c € K,v 7/ .+ ¢ K which is a contradiction. Si-

miliarly, uqp,c ¢ Kvyp e €K implies uqpc ¢ Ntr/\pker(va/,b//c/). Conversely, suppose g pc &

NerApker(vyryr o) or vy oo & NerApker(ugp,c) for every pair of neutrosophic points ugp, and
Vol b o/l # v in U. Then, there exists a N¢./Ap—open set K in U such that uqpc & K,va/,b/,c/ e K
or ugp,c € K,v ryr o & K. Hence Uis Ny Ap —Tp. O

Theorem 3.8. Let fn,, : (W, t~,,) — (V,pN,, ) be a one-one Ny Ap—continuous function. If (V,pn,,) is
NtTTo,then (U, TNtr)iS NtTAp — To.
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Proof. Let w, .and up w1 # up be any two neutrosophic points in U. Since fy,, is one-one, there
exists neutrosophic points vy, .and v, in V such that fy,, (ula,b,c) = Vigper TNer (uza,b,c) = V2., and
vi # vo. Hence uy . = fﬁltr (Vigp,e) and up = fﬁltr (V21,0 )- Now, since V is Ny, Ty, there exists a
Nir—open set K in V such that vi_, . € K,vp,,. & Korvy & K,w € K. Again, since fy,, is
NtT/\p continuous,fﬁlh is N¢rAp—open in U. Also, v € K implies fﬁlﬁ (vi . ) € fﬁltT(K) implies

lapve € T 1 (Kland vy ¢ Kimpliesup,, . ¢ fﬁltr(K). Hence, for any two neutrosophic points u, ., . and
U,y W 75 up in U, there exists a N /Ap—open set fﬁltr (K)in Usuch thatw,, . € fﬁltr (K),ua, . & fﬁltr (K)
oruy,, . & (K),uy,, . €yl (K). Therefore, Uis NirAp —To.

a,b,c
a,b,c
a,b,c

a,b,c a,b,c

O

Theorem 3.9. Let fn,, : (U, TN, ) = (V, pN,, ) be a one-one Ny Ap—irresolute function. If (V, pn,,) is NerAp —
To,then (U, TN, )is N Ap — To.

Proof. Let uy,, .and up_, , W # U be any two neutrosophic points in U. Since fy,, is one-one, there
exists neutrosophic points vy, .and v, in V such that fn,, (w1, , ) = Vi o TN (Wg ) = Vo, and
vi # vo. Hence uy . = fﬁltr (Vigpe) and wp, . = fﬁir (V2 )- Now, since V is N Ap — Ty, there exists
a NiyAp—open set K in V such that vi_, = € K, v ¢ Korvy,,. & Kw € K. Again, since fn,,
is Ntr/\p—irresolute,fﬁltr is N¢rAp—open in U. Also, vq € K implies fﬁltr (vi . ) € fﬁir(K) implies

leve € T (Kland vy, & Kimpliesuy,, . ¢ fﬁltr(K). Hence, for any two neutrosophic points v, . and

a,b,c a,b,c

a,b,c a,b,c
a,b,c a,b,c
Uy W ;é up in U, there exists a N¢,/Ap—open set fﬁltr (K) in U such thatw, € fﬁlﬁ (K),uz,p & thr (K)
oruy,, & f;,ln(K) 2abe € f_ _(K). Therefore, U is N¢rAp —To. O

Theorem 3.10. Let fn,, : (U, TN, ) = (V, PNy, ) be a bijective N Ap—open function. If (U, TN,,) i Ny To,then
(V,ony, Jis NerAp —To.

Proof. Letvy,, and vy . , V1 # Vv be any two neutrosophic points in V. Since fy,, is bijective, there exists

neutrosophic points u;_, and wp_, ., W # W in U such that fn, (w,,.) = Vi, and fn,, (w2

vz Now, since U is N, To, there exists a N¢—open set K in U such that vy, € Lup, . & Kor
lave & K V2., € K. Since, fn,, is N¢rAp—open,fn,, (K) is Ny Ap—open in V. Also, w_,, . € K implies

thr (W) € TN, (K) implies vy o € N, (K) and wp , . & K implies vy, . € fn,, (K). Hence, for any two

neutrosophic points vi_, . and vp_, ,v1 # vz in V, there exists a N, Ap—open set fn,,(K) in V such that
lape € NG (K, vo oo & TN (K) or v o & g, (K), v, o € Ty, (K). Therefore, Viis N Ap — To.

a,b,c ) =

ab,c”’

O]

4. Neutrosophic Ap —T; Spaces

Definition 4.1. A neutrosophic topological space (U, Ty, ) is said to be a N¢Ap —T; space if for every
pair of neutrosophic points ua,b,c and v, s ./, u # v, there exists N¢yAp—open set K and M in (U, Tn,,)

such that uqp,c €K, v,/ o & Kand uqp,c ¢ M, vy or € M

Example 4.2. Let U = {u, v}, ™n,, = {On,,, K, M, N, In,,} where

X = {Ki = {< 1,0,0,1 >< v,a;,b,c; >}:0<a; <1,0<b; <1L,0<c <1, M={M; ={<
a;,b;,c; ><v,0,0,1 >}:0<a; <1,0<b; <1,0<ci<1land N ={K; UM; : K; € X,M; € M} are

collections of neutrosophic sets in U. Clearly (U, tn,,) is a N¢rAp — Ty space.

Theorem 4.3. Every N, Ti— space is N Ap — Ty

Proof. Let (U, TN, ) be a Ny, Ti—space. Then, for every pair of neutrosophic points uq p  and Vol b o W #+
v, there exists Niropen sets K and M in (U, TN, ) such that ugpc € Kv, o ¢ Kand ugpe ¢
Mf"a’,b’,c’ € M. By theorem 2.7, K is N Ap—open. Hence (U, Tn,,)is N¢rAp — T

O
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Remark 4.4. The above theorem’s converse need not hold.

Example 4.5. Let U = {u, v}, ™n,, = {0On,,, K1, K2, K3, Iy, } where K; ={<1,0.3,0.2,0.1 ><v,04,0.2,0.2 >
LKy = {< 1,04,02,01 >< v,0.3,02,0.1 >} and K3 = {< 1,04,0.2,0.1 >< v,04,0.2,0.1 >}. Clearly

----------
.....

LU

U04,01,06 £ K, vo1,07,03 € K. Hence (U, Tn,,) is not N Ty—space.
Theorem 4.6. Every N+ Ap — Ty space Ny Ap —Tp.

Proof. Let (U, TN,,) be a N¢yAp — Ty space. Then, for every pair of neutrosophic points wgp,c and v .1,
u # v, there exists N, /Ap, —open sets K and M in (U, tn,,) such that uqpe € K, v /oo € Kor ugp,c €
M, v/ .+ € M. Hence (U, TN, )is N¢rAp — To. -

a

Remark 4.7. The converse of the above theorem need not be true.

Example 4.8. Consider the neutrosophic topological space (U, tn,,) which is N¢+Ap — Tp. Now, for any

----------

----------

.........

Theorem 4.9. A neutrosophic topological space (U, TN, ) is NerAp — Ty if and only if for every pair of neutrosophic
point uqp,c in U, NgrApker(Uap,e) =Up,qr,a <p;b<gie >

Proof. Let U be a N¢+Ap —T; space and N Apker(ugp,c) # Up,q,r,a < P;b < g;¢ > 1. Then, there exists
a neutrosophic point v a' b distinct from uqp o such that in v a' b € N Apker(ug,p,c). This implies
that there exists a Ny Ap—open set K in U such that uqyp . € Kand v v €K which is a contradiction.
Conversely, suppose N¢:Apker(igpc) = Upgr,a < p;b < g;¢ > 1. and U is not N Ap — Tq. Then,
for every pair of neutrosophic points uq,b,c and v/, ./, u # v, there exists a N¢-Ap—open set K in U
containing v NN, whenever ugp . € K. Hence v a' v e € NirApker(ugp ) which is a contradiction.
Therefore Uis a N Ap — Tq space.

O

Theorem 4.10. A neutrosophic topological space (U, tN,,) is N Ap — Ty if and only if for every pair of neutro-

sophic points uq b, and Vo' bl el U #vin W ugpc ¢ Ntr/\pker(va/,b//c/) and "a’,b’,c/) ¢ Ny Apker(ugpc)-

Proof. Proof is similar to theorem 3.7.
O

Theorem 4.11. A neutrosophic topological space (U, TN, ) is N Ap — Tq iff for every pair of neutrosophic points
Ugbe s Vo' p' o/ U 7#Vin U NegApker(uap,e) NNeApker(vyryr 1) =0y,

Proof. Let U be a N¢yAp — Ty space. Then, by theorem 4.10, for every pair of neutrosophic points
Ugbe and v /s, u # vin Uugpe & NeeApker(vyr s ) and v s e ) & NgrApker(ugp,e). Hence
Ntr/\pker(ua,t,,,C,) N Ntr/\pker(va/’b/,c/) = Ony, - Convers,,el,y, suppose U is not N+Ap — Tq. Then, for ev-
ery pair of neutrosophic points ugp,c and v, s ., u # v in Ueither ugp,c € NerApker(vy sy /) or
va/,b/,c/) € Ny Apker(ugp,c). This implies that Ntr/\pker(ua,b,C) N

NrApker(v o' v, /) # On,,. which is a contradiction. Hence U be a N¢+Ap — T space.

O

Theorem 4.12. If (U, TN, ) is a neutrosophic topological space in which every neutrosophic point is Ny Ap—closed,
then (U,tN,,) is a N¢-Ap — Ty space.
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Proof. Let uq,p,c and Vbl U # v be any two neutrosophic points in U. Since u # v, uqp,c € (Vl,l,o)c-

By assumption, vy is N¢r/Ap—closed. Therefore (v110)¢ is N¢rAp—open in U and obviously v b ¢
(v1,1,0)€. Hence there exixts a N¢rAp—open set such that uqpc € (vi10)C, v b & (v1,10)€. Similarly,
there exists a N, /A, —open set (u11,0)€ such that ugqpc & (1110)S, v b ¢ (vi,10)€. Hence (U, Tn,,)is
N Ap — T

O

Theorem 4.13. Let fn,, : (U, TN, ) = (V, Ny, ) be a function between two neutrosophic topological spaces. If
Ny, 1S NerAp—open bijective and (U, TN, ) is N Ty then (V, pN,,)is N Ap — T

Proof. Let vi,,.and vo_, , V1 # vz be any two neutrosophic points in V. Since fn,, is bijective, there
exists neutrosophic points uy, .and up_, ., 141 # wp in U such that fn, (w1, , ) =vi,,.and N, (w2, ) =
V2 ve- Now, since U is N, Ty, there exist a Ni,—open sets Kand M in U such that u;_, . € K,up . € K
and w_,. € M,up_ . € M. Since fn,, is NyrAp—open,fn,, (K) and fn,, (M) are Ny Ap—open in V.
Also, wy, . € K implies fn,, (w1, ) € fn,, (K) implies vi_, . € N, (K) and up . ¢ Kimplies vp = ¢
Ny, (K). Similarlyvy . € fn,, (M) and v . € fn,.(M). Hence, for any two neutrosophic points vy, .
and v, ., V1 # v2 in V, there exists a NyAp—open set fn,,(K) in V such that vy, . € fy, (K),v2,, ¢
thT(K) and vy, . ¢ fn,, (M), v2 € fn,, (M). Therefore, V is N¢rAp — Ty

a,b,c

O]

Theorem 4.14. Let fn,, : (U, TN, ) = (V, Ny, ) be a function between two neutrosophic topological spaces. If
fN,, is one-one, N Ap—continuous and (V, pn,,) is N Ty then (U, TN, )is N Ap — Ty

Proof. Let w, .and uy w1 # up be any two neutrosophic points in U. Since fy,, is one-one, there
exists neutrosophic points vy, .and v, in V such that fn,, (Wi, ) = Vigyer TN (W20, ) = V2., and
vi # V2. Hence wy_, . = filtr (Vigpo) and up o = fﬁln (V241 )- Now, since V is Ny, Ty, there exists a
Nir—open sets K and M in V such that vi_, . € Kvo .. ¢ K and v ¢ M,vy € M. Again,
since fn,, is Ntr/\p—continuous,fﬁltr(K) and fﬁlﬁ(M) is NyyAp—open in U. Also, vi,, . € K implies
€ fﬁlﬁ(K) and vy ¢ Kimpliesu, ¢ fﬁlﬁ(K).Similarly Vigpe €M
implies wy_, . ¢ fﬁltr(M) and v, . € M implies up_ ¢ fﬁiT(M). Hence, for any two neutrosophic
pointsuy_,  and up_, ., # U in U, there exists a N, Ap—open sets fﬁltr (K) and fgir (M) in U such that

€ fﬁltT(K)/UZa,b,c ¢ fﬁlh(K) and wy_, . ¢ fﬁir(M),uz € fﬁir(M). Therefore, U is N Ap — Ty

a,b,c’

a,b,c a,b,c

fﬁln Vigpe) € fﬁltT(K) implies u;

a,b,c

ul a,b,c a,b,c

O

Theorem 4.15. Let fn,, : (U, TN, ) = (V,pN,, ) be a function between two neutrosophic topological spaces. If
fNn,, i one-one, N Ap—irresolute and (V, pn,,) is N Ap — Ty then (U, TN, )is NegrAp — Ty

Proof. Let w, .and up w1 # up be any two neutrosophic points in U. Since fy,, is one-one, there
exists neutrosophic points vy, .and v, , . in V such that fn,, (w1, , ) = Vig, e TN (W, ) = Vo, and
vi # vo. Hence uy . = fﬁir (Vo) and wp o = fﬁir (V2 )- Now, since V is N Ap — Ty, there exists
a N¢rAp—open sets K and M in V such that v, . € K,vp . & Kand vy, & M, vy . € M. Again,
since fy,, is Ntr/\p—irresolute,fﬁir(K) and f;,ltT(M) are N¢yAp—open in U. Also, v, . € K implies
€ fﬁltr(K) and v, ¢ K implies wp_, ¢ fﬁltr(K). Similarly, v1_, . ¢
€ M implies up_, = € fﬁltT(M). Hence, for any two neutrosophic

a,b,c a,b,c ab,c

1 1 . .
N (Viape) € Ty, (K) implies ug abe

M implies uy, . ¢ fﬁltr(l\/l) and v

a,b,c a,b,c

points uy,, and up . ,
—1 —1 —1
Up,,,. € thT(K)’uza,b,c ¢ thT(K) and wy, ¢ fNﬂ(M),uz

u1 # up in U, there exists a N¢,Ap—open sets fﬁltr(K) and fﬁltr(K) in U such that
€ fﬁltr(M). Therefore, U is N¢+Ap — Ty.

a,b,c

O]
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5. Neutrosophic Ap — T, Spaces

Definition 5.1. A neutrosophic topological space (U, TN, ) is said to be a N¢+Ap — T, space or
N¢+Ap— hausdorff space if for every pair of neutrosophic points wqp,c and v,/ 7 ./, u # v, there exist
N Ap— open sets K and M in (U, Tn,,) such that uqpc € K,v /o € Mand KNM = On,, -

Example 5.2. Let U = {u,v}, ™n,, = {On,,, K1, Ko, INn,,} where K; = {< 1,0,0,1 >< v,1,1,0 >},K; = {<
u,1,1,0 ><v,0,0,1 >} Clearly (U, tNn,,) is N¢rAp — Tp space.

Theorem 5.3. Every N Ap — To space N Ap — Ty

Proof. Let uqpc, v o bW # v be any two neutrosophic points in U. Since U is N Ap — T, there exist
N¢rAp—open sets K and M in (U, TN, ) such that ugpc € K,vryr o, € M and KNM = On,,. Since
Ug b, € Kand KNM = On,,, Uab,e € M. Similarly,va/,bflc/, ¢ K. Hence there exist N¢.Ap—open sets K
and M in (U,tn,,) such that ugpc € KoV v o ¢ Kand uqgpc ¢ M, v, v .+ € M. Hence (U, TNy, )is
N Ap —To.

O

Remark 5.4. The converse of the above theorem need not be true.

Example 5.5. Consider the neutrosophic topological space (U, Tn,,) which is N¢Ap — Tq. Now, for any

..........
..........

.7, U.

Theorem 5.6. Let fn,, : (U, TN, ) = (V, pN,, ) be a function between two neutrosophic topological spaces. If fn .
is N¢rAp—open bijective and (U, TN, ) is Nir Tp then (V, pn,, )is NgrAp — To.

Proof. Letvi,, and v, , V1 # V2 be any two neutrosophic points in V. Since fy, is bijective, there exists
neutrosophic points u;,, .and wp_, ., W # Wy in U such that fn,, (W, , ) =Vvi,,.and N, (U2, ) = Vo .-
Now, since U is Ny, T, there exist a N¢,—open set Kand M in U such that v, . € K,up,, . € M and
KNM # On,,. Since fn,, is N¢Ap—open,fn,, (K) and fy,, (M) are N Ap—open in V. Also, uy,, . € K
implies fn,, (w1, ,.) € fN,, (K) implies vi_, . € fn,,(K) and up, . € M implies v, = € fn,, (M). Hence,
for any two neutrosophic points vi_, . and v, .,v1 # V2 in V, there exists a N, Ap—open sets fn,, (K)
and fn,, (M) in V such that vy, . € fy, (K), vz, . € TN (M) and fn,. (K) NN, (M) = 0N, Therefore, V
is Ntr/\p — Tz. O

a,b,c’

Theorem 5.7. Let fn,, : (U, T, ) = (V, pN,, ) be a function between two neutrosophic topological spaces. If fn,,
is one-one, NirAp—continuous and (V, pn,,) is Ner Tp,then (U, TN, )is NerAp — To.

Proof. Let w_, .and uy,, , W # up be any two neutrosophic points in U. Since fy,, is one-one, there

exists neutrosophic points vi_, .and v, . in V such that fn,, (U1, .) = Vi , ., TNg (U2, ) = V2. and
—1

V1 75 Vo. Then ula,b,c = thT(\)la,b/C)

N¢r—open sets K and M in V such that v;

a,b,c
and up . = fﬁlﬁ (V2 )- Now, since V is Ny, T, there exists a
€ K,vy € M and KNM # On,,. Again, since fy,,
is Ntr/\p—continuous,fﬁlh(K) and fﬁlh(l\/l) is N¢rAp—open in U. Also, v; €
€ fﬁltT(M). Hence, for any two

a,b,c a,b,c

. . 1
ave € Kimplies NG, (Mgp,e)

fﬁlh(K) implies uy € fﬁltr(K). Similarly, v»_ . € M implies u,

a,b,c a,b,c

neutrosophic points u;,, . and up_, , W # up in U, there exists a NiAp—open sets fﬁir (K) and f;,ltT(M)
in U such that u; . € fﬁltr(K),uza'blc € fﬁir(M) and fn,, (K) N fn,, (M) = On,,. Therefore, U is N¢Ap —
To. O

Theorem 5.8. Let fn,, : (U, Tn,,) = (V, PNy, ) be a function between two neutrosophic topological spaces. If fn,,
is one-one, Ny Ap—irresolute and (V, pn,,) s NerAp — To then (U, TN, )is N Ap — To.
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Proof. Proof is similar to theorem 5.7

Definition 5.9. A neutrosophic topological space (U, Tn,,) is said to be a N¢+Ap — qT, space or
N¢rAp—quasi hausdorff space if for every pair of neutrosophic points ug,p,c and v, s ./, u # v, there
exist N¢rAp—open sets K and M in (U, tn,,) such that ugpc € KV oo €M and KgM.

Example 5.10. Let U = {u, v}, n,, = {On,,, K1, K2, K3, Ky, In,, } where K; ={<1,0.2,0.7,0.3 ><v,0,0,1 >
1Ky ={<1,0,08,1 ><v,0.3,0.1,0.1 >},K3 = {< 1,0,0.7,1 ><v,0,0,1 >} and K4 = {< 1,0.2,0.8,0.3 ><
v,0.3,0.2,0.1 >} Clearly (U, tNn,,) is @ N¢:Ap — T, space.

Theorem 5.11. A neutrosophic topological space (U, tN,,) is N Ap — qTy if and only if for every neutrosophic
point Vo' v’ o distinct from wq v ¢, there exists a Nyr/Ap—open set K containing wq,v,c such that
Var o o GNEARCLK).

Proof. Let Ube a N¢Ap — T, space and uq p,c,V,’ 1 o/ be neutrosophic points in U. Since U is N¢+Ap —

qT> and u # v, there exists N, Ap—open sets K and M in U such that uqp,c € K,v /7 .+ € M and KgM.
Now KgM implies K € M€ implies N ApCL(K) € M€ implies M C (N ApCL(K )) 1mp11es Voive €
(NerApCL(K))C. Hence v o' v’ ¢ AN+ ApCL(K). Conversely,suppose for every neutrosophic point v+ s
distinct from 14 ,p ¢, there exists a N¢Ap—open set K such that 1, € K and Va’lb’,c’thr/\PCl(K)-

Then, for every pair of neutrosophic points uq,b,c and v/ ./, u # v, there exist N¢;Ap—open sets K and
M = (N ApClL(K))€ such that Ugbe EKV o €M and K € M€, Hence, U is Ny Ap —qTh space. [J

a,b',c

Theorem 5.12. Let (U,TN,,) be a Ny Ap — qTo space if and only if for every neutrosophic point gy, in
U, {N¢ApCLK) : ugp,c € Kand K € Ny ApO(U, Tn ) =Up,gra<p;b<gec>T

Proof. Let U be a N¢:Ap — qTp space and uq b, V11,0, U # Vv be neutrosophic points in U. Then, by the-
orem 5.11, there exists a N Ap—open set K containg 14 v, such that vi 10N ApCL(K). This implies
V1,10 € (N ApCL(K ))C implies VlloﬁNtr/\PCL( ) = On,, implies Va' b e NN ApCLK) = On,, im-
plies v, /s .- & N+ ApCl(K). Hence, for every neutrosophic point v a b d1st1nct from uqp e, v, BN ¢
ﬂ{NtT/\pCl( )t ugpb,e € Kand K € N ApO(U, TN, )} Obviously, ugb,c, € NN ApCLUK) t ugp,e € K
and K € N+ ApO(U, TN, )} since ug b,c € K. Therefore N{N¢ApCLK) : ugp, € K and

K € NgApO(U, TN, )} = Up,g,r @ < p;b < g;¢ = 1. The converse part can be proved by retracing the
above steps. O

Theorem 5.13. Let (U, tNn,,) bea N Ap —Ti(1i = 0,1, 2) space in which the class of all N./\p—open sets is closed
under finite intersection. Then every neutrosophic open subspace of (U, TN, ) isalsoa N¢rAp —Ti(1 =0, 1, 2) space.

Proof. The following proof is given for i = 0. The other cases (i = 1,2) can be proved similarly. Let (S, TN )
be a neutrosophic open subspace of (U, Tn,,), Uab,c and v/ ./, u # v be any two neutrosophic pomts
in S. Then uq,p,c and v/, ./, u # v are neutrosophic pomts in U. Since U is N Ap — Ty, there exists a
N¢rAp—open set K in U such that Ugbe € Kvyryr ¢ Korugpe ¢ K Vo' v o € K. Now, without loss
of generality, let us assume that ugv,c € K,v /o v & K. Then ugqp,c € KN 15Nn and v/ o & KN 1§t

By theorem 2‘7'15Ntr is N¢rAp—open in U and by hypothesis,KN lSNtr is N¢rAp—open in U. Thus, KN 1SNtr
is N¢rAp—open in S. Hence there exists a N Ap—open setK N 15Ntr in S such that ugp, € KN 1SNH and

v € KN 1%ﬁ. Therefore, (S, T%tr) is Ny Ap — To. O

abc
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