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Abstract

In this paper, the idea of neutrosophic soft e-neighbourhood and neutrosophic soft e-separation axioms in neutrosophic soft
topological spaces are introduces. Later, we discussed about the concept of neutrosophic soft e-separation axioms of neutrosophic
soft topological spaces is diffused in different results with respect to neutrosophic soft points. Furthermore, we discuss the properties
of neutrosophic soft e-T;-spaces (i = 0,1, 2,3, 4) and the relations between them.

Keywords and phrases: N, Se-neighbourhood, N,Se-separation axioms, N;Se-T;-space (i = 0, 1,2, 3,4).
AMS (2000) subject classification: 03E72, 54A05, 54A40.

1 Introduction

In Mathematics, the concept of fuzzy set was first introduced by Zadeh [27] and its topological structure was undertaken by Chang
[6]. In 1983, Atanassov [3] initiated intuitionistic fuzzy set and its topological structure was introduced by Coker [7]. Molodstov
[12] initiated the soft set theory as a new mathematical tool in 1999. Shabir and Naz [16] presented soft topological spaces in soft
sets.

Smarandache [17] introduced the concepts of neutrosophy and neutrosophic set and its topological structure by Salama and
Alblowi [14] in 2012. Maji [11] defined the Neutrosophic soft sets and modified by Deli and Broumi [8]. Its topological structures
was presented by Bera [5]. J-open sets defined by Saha [18] in fuzzy topological spaces, Vadivel et al. [20] in neutrosophic
topological space. In 2019, Ahu Acikgoz and Ferhat Esenbel [1] defined neutrosophic soft d-topology.

The notion of e-open sets by Ekici [9] in a general topology, Seenivasan et. al. [15] in fuzzy topological space, Chandrasekar
et al. [21] in intuitionistic fuzzy topological space, Vadivel et.al. [19] in neutrosophic topological spaces and recently, Revathi et
al. [13] in neutrosophic soft topological spaces. Gunduz Aras et al. [22] studied separation axioms on neutrosophic soft topological
spaces in 2019. Khattak et al. [23] introduced soft b-separation axioms in neutrosophic soft topological structures. In 2020, Acikgoz
et al. [25] studied an approach to pre-separation axioms in neutrosophic soft topological spaces.

The aim of this paper is to define the notions of neutrosophic soft e-neighbourhood and neutrosphic soft e-separation axioms
in neutrosophic soft topological spaces. Also, we discuss some relations of neutrosphic soft e-separation axioms with respect to
neutrosophic soft points. Furthermore, we analyze properties of neutrosophic soft e-T;-spaces (i = 0, 1,2, 3, 4) and focus on some
relations between them.

2 Preliminaries

Definition 2.1 [8] Let Y be an initial universe, () be a set of parameters. Let P(Y) denotes the set of all neutrosophic sets of Y.
Then a neutrosophic soft set (H, Q) over Y (briefly, NSs) is defined by (H,Q) = {(q, (¥: L) (¥): T () (¥): V() (¥)) = ¥ €
Y) 1 q € Q}, where 1151 (Y), 7 7(4)(¥), Vi) () € [0, 1] are respectively called the degree of membership function, the degree of
indeterminacy function and the degree of non-membership function of H(g). Since the supremum of each p, o, v is 1, the inequality
0 < pg ) + g W) + Vi (y) < 3is obvious.
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Definition 2.2 [5, 11] Let Y be an initial universe & the N,Ss’s (H,Q) & (G, Q) are in the form (H,Q) = {(q¢, (v, Bz (¥):
i)W VW) Yy €Y) g€ QY& (G, Q) = {(a: (Y. ké() (W), 06() W) Ve (¥) 1y €Y) 1 g € Q}, then

M) Ovi) = {(a:(%,0,0,1) sy €Y) : g € Q} and 1(y,q) = {(¢, (y,1,1,0) :y €Y) : ¢ € Q}

(i) (H,Q) C (G, Q) iff () () < 11619y (¥) » 010y (V) < 01y W) & Vi) (4) = vy (¥) 1y €Y g € Q.
(i) (4,Q) = (G.Q)iff (H,Q) € (G,Q)and (G,Q) C (H.Q) .
) (H.Q)" = {(a W, v ). 1 = 051() W) iy () -y €Y) s € Q).

V) (f? Q) U (G, Q) = {(g, (y maz (1) (), tezq) () maz (0 1y (4): 00y (1) min (Vg () (0)s vy (W) sy €Y) 1 q €
QL.

Vi) (H,Q) N (G,Q) = {(g, (¥ min(p gy (9): 1) (¥))s min(0 g4 (4)s T gy (0))s maz (v () (W), Ve () sy €Y) i g €
Q}

Definition 2.3 [5] A neutrosophic soft topology (briefly, N5S?) on an initial universe Y is a family 7 of neutrosophic soft subsets
(H,Q) of Y where Q is a set of parameters, satisfying

® Owv,@) Liv,q) ET-
(i) [(H,Q)N(G,Q)] € T forany (H,Q),(G,Q) € .
Gi) U (H,Q), e,V (H,Q),:pcACT.
pEA
Then (Y, 7, Q) is called a neutrosophic soft topological space (briefly, N;Sts) in Y. The 7 elements are called neutrosophic soft

open sets (briefly, NsSos)in Y. A N,S's (ﬁ, Q) is called a neutrosophic soft closed set (briefly, NgSes) if its complement (fI., Q)¢
is NgSos.

Definition 2.4 A set (H Q) is said to be a neutrosophic soft regular (resp. ¢ & e) open set (briefly, NsSros[5] (resp. NsSdos [1]
& Ny Seos [13])) if (H, Q) = NoSint(NyScl(H,Q)) (resp. (H,Q) = N,Ssint(H,Q) & (H,Q) C N, Scl (N Séint(H, Q) U
N, Sint(N,Socl(H,Q))).

The complement of a respected open sets are their respective closed sets.

Definition 2.5 [22] Let N,S’s (H, Q) be the family of all N,S’s over the universe set Y andlety € Y, 0 < e,(,n < 1,¢q € Q.
Then the N,S’s y?& o) is called a neutrosophic soft point (briefly, N,Sp) and is defined as follows: For each z € Y,

(e,¢;m)if¢d =gandz =y

(0,0,1)if ¢’ #qorz #y.

Definition 2.6 [22] Suppose that the universe set Y is given by Y = {y1, y2} and the set of parameters Q = {q1, g2 }.Let us consider
N:S’s (H,Q) onY as follows:

YL (@) =

(Hi,q1) = {{y1,(0.3,0.7,0.6)), (42, (0.4,0.3,0.8)) }
(H1,q2) = {{y1,(0.4,0.6,0.8)), (32, (0.3,0.7,0.2))}

It is clear that (H, Q) is the union of its N,Sp’s y‘fzo Here,

3,0.7,0.6) * 9350.4,0.6,0.8)’ ygEOA,O.S,O.S)’ ygfo.s,o.zo.z)'
Y _ = (y1,(0.3,0.7,0.6)), (y2, (0,0, 1))
1(0.3,0.7,0.6) q2 = <Z/1, (07 Oa 1)>7 <Z/27 (07 07 1)>

q2 _ q1 = <y17(07071)>7<y27(07071)>
V10040608 = \ gy = (y1,(0.4,0.6,0.8)), (32, (0,0,1))

q1 _)Ja = <y17 (070’ 1)> <y2’ (047 03708)>
Y2(0.4,0.3,0.8) — @ = (y1,(0,0,1)), (ya, (0,0,1))

yQ2 — Q= <y17(070 1)>7<y27(07071)>
2(0.3,0.7,0.2) a2 = {y1,(0,0,1)), (y2, (0.3,0.7,0.2))
Definition 2.7 [22] Let (H, Q) be a N,S’s over the universe set Y. We say that 7/(5 cm € (H, Q) read as belonging to the N,S’s
(H,Q), whenever & < HE(q) (). ¢ < Uﬁ(q)(y) and 7 > VI:I(q)(y)'
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Definition 2.8 [22] Let y( ) ()

say that N, Sp’s are distinct points, if y(E e ( ) = = O(v,0). Itis clear that y(E o and z(g, ¢y ATC distinct NgSp’siff y # z
and ¢’ # q.

Definition 2.9 [22] Let (Y, 7, Q) be a N,Sts over Y and (H, Q) be an arbitrary N,S’s . Then TH,Q) = {(H,Q) N (G,Q) :
(G,Q) € 7} is said to be N,St on (H,Q) and ((H7 Q),T(m,0) Q) is called a neutrosophic soft topological subspace (briefly,
NgStss) of (Y, 7,Q).

and z( e ,) be two N, Sp’s. For the NySp’s y and z( < ;) OVer a common universe Y, we

3 Neutrosophic soft e-separation structures

Definition 3.1 Let (Y, 7, Q) be N,Stsover Y. A N,S’s (H,Q) in (Y, 7, Q) is called a neutrosophic soft e- neighbourhood (briefly,

N Se-nbd) of the N,Sp y Com € € (H,Q), if there exists a NySeos (G, Q) such that yge’cw) € (G,Q) C (H,Q).

Theorem 3.1 Let (Y, 7, Q) be N,Stsover Y and (H, Q) be a N,S’s on Y. Then (H, Q) is a N,Seos iff (H, Q) is a N,Se-nbd of
its NgSp’s.

Proof. Let (H, Q) be a N,Seos and ygs em € (H,Q). Then, y?&( s (H,Q) C (H,Q). Thus (H, Q) is a N,Se-nbd of y?s,{ -
Conversely, let (H, Q) be a N, Senbd of its N,Sp’s. Let y?e em € € (H,Q). Since (H, Q) is a N Se-nbd of the N, Sp y?g )

there exists (G, Q) € 7 such that y cm € (G,Q) C (H,Q). Since (H,Q) = U{y(s RE e n € (H,Q)}, it follows that

(H, Q) is a union of N,Seo sets. Then (H Q) is a NsSeos. ]
The NsSe-nbd system of a N,Sp y(g_< m denoted by U(y(g_c . Q), is the family of all its N;Se-nbd’s.

Theorem 3.2 The N,Se-nbd system U(y?aig_n)7 Q) at y( yina N,Sts (Y, 7, Q) has the following properties:

&,¢m
(1) If (Flv Q) € U(yzg’gmy Q)’ then y?g’gﬂn) € (I:Ia Q)

(i) 1f (1,Q) € UWL. - Q) and (,Q) € (K, Q). then (K, Q) € UL ). Q)-

(i) (2,Q)and (G, Q) € Uy, (). Q). then (H,Q) N (G, Q) € Uy(. () Q)-

(iv) If (H,Q) € U(. ¢ @), then there exists a (G,Q) € U(. ¢.p» @) such that (G,Q) € U(ZEIE/’,C’J;’)’Q) for each
2216’74’,77’) € (G’Q)'

Proof.The proofs of (i), (ii) and (iii) are obvious from the definition 2.6.

(iv) Suppose (H,Q) € U(y?s< o> @)- Then there exists a N,Seos (G, Q) such that y?s(n) € (G,Q) C (H,Q). Thus by
theorem 3.1, (G, Q) € U( Yiecom @) Soforeachz( ey € (G, Q), (G,Q) € (z oy @) ]

Definition 3.2 Let (Y, 7,Q) be NySts over Y. Let y?e ) and Z(E ) be distinct N,Sp’s. If there exist NySeos’s (H, Q) and
(G, Q) such that y(E e € (H,Q) and y(e o) N(G,Q) = O¢v,q) or z<8,’<, " € (G,Q) and Z(E ey N (H,Q) = O¢v,q), then
(Y, 7, Q) is called a neutrosophic soft e- Ty- space (briefly, NgSe- Tp- space).

Definition 3.3 Let (Y, 7,Q) be NySts over Y. Let y( o) and Z(E ) be distinct N, Sp’s If there exist N,Seos’s (H, Q) and
(G, Q) such thaty (.cm € (H,Q),y Y Cn N(G,Q) = O¢v,q) and z(E <) €(G,Q),z et ety D (H,Q) = O(v,q), then (Y, 7,Q)
is called a neutrosophic soft e- T} - space (briefly, Ny Se- T} - space).

Definition 3.4 Let (Y, 7, Q) be IV, Sts over Y. Let y

(G, Q) such that y (E, o)
e - T,- space (brleﬂy,l\g Se T2 space)

(.cm) ) be distinct Ny Sp’s. If there exist Ny Seos’s (IE[7 Q) and
€ (G,Q)and (H,Q)N(G,Q) = O¢v,q)- then (Y, 7,Q) is called a neutrosophic soft

,
q
and Z(r

Example 3.1 Let Y = {y1,y2} be a universe set, @ = {q1,e2} be a parameters set and U1(o 1,0.4,0.7)° y1(0.2 05.0.6)° 92(0.5 0.3,0.5)

-1,0.4

and 92(0‘470'4’04) be N Sp s. Then the famlly T = {0 Y,Q)’ (Y,Q)» (1017 ) (7/)2, Q) (wva) (11’47 ) (7/)5’62) (wGaQ) ('4[)'77 Q)y
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(Y5, Q)}, where

($1,Q) = {yf20.1,0.4,0.7)}

(1/;%@) = {yf?oz,o‘s‘,o.s)}

("/;37Q) = {ygéo.3,0.3,o4s)}

(¥4,Q) = (¥1,Q) U (¢h2,Q)

(¥5,Q) = (¥1,Q) U (¢3,Q)

(Y6, Q) = (¥2,Q) U (¢35, Q)

(7, Q) = (1, Q) U (12, Q) U (¢35, Q)

(¥5,Q) = {y11130.1,0.4,047)7 y§f0.2.0.5,0.6)7 ygzo.s,o.s,o.5)7 ygfo.4,0.4,0.4)}

ia a N,St over Y. Hence, (Y, 7,Q) is a N,Sts over Y. Also, (Y, 7,Q) is a N;Se-Ty-space but not a NgSe-T}-space because for
N,Sp’s ytfio.1,o.4,o.7) and ygfo'410‘4’0‘4), (Y, 7,Q) is not a NySe-T}-space.

Example 3.2 Let Y = N be a set of natural numbers and Q = {q} be a parameter set. Here n( Con) A€ NsSp’s. Here we
(s m((lE o) ATE distinct NgSp’s iff n # m. It is clear that

there is one-to-one compatibility between the set of natural numbers and the set of NySp’s N9 = {n

can give (€, Cn, 1) appropriate values and the N Sp’s nf
. } Then we give
cofinite topology on this set. Then N,S’s (1, Q) is a N,Seos iff the finite N,Sp’s are discarded from N4, Hence, (Y, 7,Q) is a
N, Se-T1-space but not a N Se-T»-space.

Example 3.3 Let Y = {y1,y2} be a universe set, @ = {q1,e2} be a parameters set and yl(o 1,0.4,0.7)° y1(0.2 0.5,0.6)" 92(0.5 0.3,0.5)

.1,0.

and y2(0.4,04’0‘4> be N,Sp’s. Then the family 7 = {0(y,q), 1(v,@)- W1, Q). (¥2,Q), (Y3, Q), ....., (Y15, Q)}, where

(th,Q) = {y1(0.1.0‘4.o47)}

(42,Q) = {91(0.2.0.5,0,6)}

(¥3,Q) = {y2(030300)}

($4,Q) = {y2(0.4‘0‘4<044)}

(¥5,Q) = (¢h1,Q) U (¢2, Q)

(Y6, Q) = (wl,Q) U (13, Q)
(¥7,Q) = (Y1, Q) U (¢4, Q)
(s, Q) = (¥2,Q) U (¢3,Q)
(Yo, Q) = (¥2, Q) U (104, Q)
(¢10,Q) = (13, Q) U (¥4, Q)
(¥11,Q) = (¥1,Q) U (th2, Q) U (¢33, Q)
(12, Q) = ($1,Q) U (2,Q) U (¥4, Q)
(¥13,Q) = (2, Q) U (¢3,Q) U (¥4, Q)
(¥14,Q) = (1, Q) U (¢3,Q) U (¥, Q)
(%15, Q) = {yl(O 10407)791(020006)792(030300)792(040404)}

iaa NgStover Y. Hence, (Y, 7,Q) is a NySts over Y. Also, (Y, 7, Q) is a Ny Se-T-space.

Theorem 3.3 Let (Y, 7,Q) be a NySts over Y. Then (Y, 7, Q) is a N, Se-T;- space iff each N, Sp is a NySecs.

Pr/oof. Let (Y,7,Q) be a NySe- T} -space and y?s,c,n) be an arbitrary NSp. Let zgs’,C’,n’) € (y?ayc,n))c. Thejn yga’g’n) and
zEZE, ¢y are distinct NgSp’s. Thus y # z or ¢’ # e. Since (Y, 7,Q) is a N Se- T - space, there exists a Ny Seos (G, Q) such that
zfa,ﬁ,ﬁ,) € (G,Q) and yé’s e Nn(G,Q) = O(y,q)- Since y(e o NG, Q) = O¢v,)» we have z?&’,c’m’) € (G,Q) C (ygs’gm))c.
Thus (yq )¢ is a NySeos, ie, y(6 ¢ 182 NySecs.

Conversely, suppose that each N Sp y o isa N,Secs. Then (y?e’gm)C isa NgSeos. Let y?&(m) N Z?E/’,C’,n’) = O¢y,)- Thus,

Z(s’,C’,n’) € (y(s,cn)) and y<€7c’n) (y(mm) = O(y,0)- So (Y, 7,Q) is a N;Se-T;- space on Y. [ |
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Theorem 3.4 Let (Y, 7,Q) be a N,Sts over Y. Then (Y, 7, Q) is a N Se-Ts- space iff for distinct N,Sp’s yé’s ¢, and z( oy

there exists a Ny Seos (H, Q) containing y?s.c ” but not zg;, such that zf;, o) does not belong to N, Scl(H, Q).

¢'n')

Proof. Let y?g ) and z( o 77 " be two N,Sp’s in N,Se-Ts-space (Y, 7, Q). Then there exist disjoint N,Seos’s (H,Q), (G, Q)

such that y( o € (H Q), z o) e (G Q). Since y(E o ng’-(’m’) = O(y,q) and (H, Q)N G, Q) = 0¢v,0)» Z?s’,(’,n’) does

not belong to (H, Q). It 1mphes that z(g, ¢,y does not belong to N, Scl(H,Q).

Conversely suppose that, for distinct N,Sp’s y o) EZE’, oy there exists a N,Seos (H,(Q) containing y(E e but not
z(E, ¢y Such that z( 1 1. does not belong to N,Scl(H, Q). Then z(s, o € € (N,Scl(H,Q)), i.e., (H,Q) and (N,Scl(H, Q))*
are disjoint N;Seos’s containing y(5 cmy z(E, ) respectively. |

Theorem 3.5 Let (Y, 7,Q) be a NySe- T;- space for every NsSp yfa( m € (H,Q) e . If there exists a N,Seos (G, Q) such that

y?eycm € (G,Q) C N,Scl(G,Q) C (H,Q), then (Y, 7,Q) is a N, Se-Th- space.

Proof. Suppose that y( ( ) = = O(y,@)- Since (Y, 7, Q) isa NySe-T}- space, y< and 2% ) are Ny Secs’sinT Then

&:Cs 77) ,¢.m) (e",¢"m
y(ECn) € (2} (E, oy )) € 7. Thus there exists a N,Seos (G, Q) in 7 such that y(ﬁ(n) € (G,Q) C N,5c(G,Q) C (22 (S, oy )) .
So, we have z(E, oy € (N,Scl(G,Q))° ’y(s,g,n) € (G, Q) and (G, Q) N (N,Scl(G, Q)¢ = = O(y,@)» i-e., (Y, 7,Q) is a N,Se- Ts-
space. |

Remark 3.1 Let (Y, 7,Q) be a N;Se- T;- space for i = 0, 1,2. For each y # 2, neutrosophic points y(c ¢, and z(.s ¢ ) have
neighbourhoods satisfying conditions of e-T;- space in Ny Sts (Y, 79) for each ¢ € @Q because y?& e and z?;,_ ¢y Are distinct
N,Sp’s. ' '

Definition 3.5 Let (Y, 7, Q) be N,Sts over Y. Let (H, Q) be a N, Secs and y(e c n) Nn(H,Q) = O(v,q)- If there exist N,Seos’s

(M1,Q) and (M, Q) such that y(&cm € (M,Q), (H,Q) C (M>,Q) and (My,Q) N (Ms,Q) = Oy,q). then (Y,7,Q) is

called a neutrosophic soft e- regular (briefly, NgSe-regular) space. (Y, 7, Q) is said to be a neutrosophic soft e- Ts- space (briefly,
N, Se-Ts-space) if it is both a NgSe-regular and N,Se-T;-space.

Theorem 3.6 Let (Y, 7,Q) be NySts over Y. (V,7,Q) is a NySe-Ts-space iff for every y!
(M, Q) € 7 such that e (M,Q) C N,Scl(M,Q) C (H,Q).

(cm € (H,Q) € T, there exists

(5 < n)

Proof. Let (Y, 7, Q) be a NySe-T;-space and y(E e € (H,Q) € 7. Since (Y,7,Q) is a N,Se-T-space for the N,Sp y (.Cm)
N Secs (H,Q)C, there exist (M, Q), (Ma, Q) € 7 such that y(svc,n) € (M1,Q), (H,Q)° C (M, Q) and (M, Q) N (M, Q) =
O¢v,@)- Then we have yég,n) € (M1,Q) C (M, Q)¢ C (H,Q). Since (Ms, Q)¢ is a NySecs, N Scl(My,Q) C (Ma, Q)°.
Conversely, let y?E e N (K,Q) = O(y,g) and (K, Q) be a N,Secs. Then y?E cm € (K, Q)¢ and from the condition of the
theorem, we have y<5 e € (M,Q) C N,Scl(M,Q) C (K,Q)°. Thus y<5 e € (M,Q), (K,Q) C (Ns;Scl(M,Q))° and
(M, Q) N (N,Scl(M,Q))¢ = = O¢y,)- So (Y, 7,Q) is a N,Se-T3-space. |

and

Definition 3.6 A N, 9NSiﬁs (v, T, Q) over Y is called a neutrosophic so~ft e-normgl (briefly, NS e-rlormal) space, if for every pair of
disjoint N, Secs’s (Hy,Q), (Hz, Q), there exist disjoint N;Seos’s (K1, @), (K2, Q) such that (Hy, Q) C (K1, Q) and (Ha, Q) C
(K2, Q). (Y,7,Q) is said to be a neutrosophic soft e-Ty-space (briefly, N, Se-T,-space) if it is both a N,Se-normal and N,Se-T}-
space.

Theorem 3.7 Let (Y, 7,Q) bea N,;Sts over Y. Then (Y, 7, Q) is a N, Se-Ty-space iff for each ]~VsSecs (f{ Q) and N, Seos (K, Q)
with (H, Q) C (K, Q), there exists a NySeos (M, Q) such that (H, Q) C (M,Q) C N Scl(M,Q) C (K, Q).

Proof. Let (Y,7,Q) be a N,Se-Ty-space. Let (H,Q) be a N,Secs and let (H,Q) C (K,Q) € 7. Then (K, Q)¢ is a NySecs
and (H,Q) N (K,Q)° = O¢v,q)- Since (Y, 7,Q) is a NySe-Ty-space, there exist N,Seos’s (M;,Q) and (Ms, Q) such that
(H,Q) € (M,Q), (K,Q)° C (M,,Q) and (M, Q) N (M, Q) = Ory,q)- Thus (H,Q) C (M:,Q) C (M2,Q)° C (K,Q),
(M, Q)¢ is a NySecs and (M1, Q) C (M2, Q)°. So, (H,Q) C (M:,Q) C N,Scl(My,Q) C (K, Q).

Conversely, let (Hl, Q), (H, Q) be two disjoint NSecs’s. Then (Hy, Q) C (Hs, Q). From the condition of theorem, there
exists a NySeos (]M Q) such that (H;, Q) C (]M Q) C N Scl(]V[l,Q) - (HQ,Q) Thus (M, Q), (N,Scl(M, Q))¢ are N,Seos’s
and (Hy,Q) C (M, Q), (H2,Q) C (N,Scl(M,Q))° and (M, Q) N (NsScl(M,Q))° = 0¢y,q). So (Y,7,Q) is a N,Se-T-space.
|
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Theorem 3.8 Let (Y, 7,Q) be a NySts over Y. If (Y, 7,Q) is a N,Se-T;-space, then the N, Stss ((ﬁ[, Q), T(,0) E) isa N,Se-
T;-space fori = 0,1, 2, 3.

Proof. Let ygs.,c,n)’ zé,,cm,) c ((H7 Q)ﬂ'(H’Q),E) such that y?&(m) al Z?sh(’,n’) = O(v,@)- Then there exist N,Seos’s (1171, Q)

and (Ho, Q) satisfying the conditions of N,Se-T;-space such that yzls’cm) € (H.,Q), ZEZ;’,C’,U’) € (H,Q). Thus, y?&,c,n) €

(ﬁlv Q) N (FI7 Q) and zq;/’c/’n/) € (ﬁ27 Q) N (FI7 Q) Also, the NSSEZOS’S (ﬁlv Q) n (ﬁv Q)s (ﬁ27 Q) N (FI7 Q) in T(I:IQ) SatiSfy
the conditions of NSSe—é"i—space fori =0,1,2,3. |

Theorem 3.9 Let (Y,7,Q) be a NySts over Y. If (Y, 7,Q) is a NySe-Ty-space and (K,Q) is a N,Secs in (Y,7,Q), then
((K,Q), 7 ) Q) is a NySe-Ty-space.

Proof. Let (Y, 7,Q) be a N,Se-T,-space and (K,Q) be a N Secs in (Y,7,Q). Let (K1,Q) and (KQ,Q) be two NySecs’s in
((K, Q),T(KQ)7Q) such that (K1,Q) N (K2,Q) = Oy,g). When (K,Q) is a NySecs in (Y, 7,Q), (K1,Q) and (K3, Q) are
NgSecs’s in (Y, 7,Q). Since (Y,7,Q) is a NySe-Ty-space, there exist N Seos’s (M7, Q) and (M, Q) such that (K7,Q) C
(MhQ} (X27Q)§ (M>, Q) and (MhQ}ﬂ(MmQ) = 0(v,q)- Then (K1, Q) = (M, Q)N (K, Q), (K2,Q) = (M2,Q)N (K, Q)
and (M1,Q) N (K,Q)) N ((M2,Q) N (K,Q)) = O(y,q). This implies that ((K, Q), (k) E) is a NySe-Ty-space. [ |

4 Conclusion

In this paper, we have introduced and studied NgSe-separation axioms in N, Sts with respect to N, Sp’s. We further investigated
several interesting properties of NgSe-T;-spaces (i = 0,1,2,3,4) and some relations between them. In future, the work can
be extended to investigate neutrosophic soft e-compactness, neutrosophic soft e-connectedness and neutrosophic soft contra e-
continuous functions.
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