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1 Introduction
Fuzzy set (FS) was introduced by Zadeh [13] and after C. L. Chang [4] introduced Fuzzy Topological Spaces
(FTS) and Many authors converted general topological spaces in the context of Fuzzy Topological Spaces.
The concept of Intuitionistic Fuzzy set (IFS) was introduced by Atanassov [2], some more Intuitionistic Fuzzy
set new results are derived by Smarandache, Florentin, Said Broumi, Mamoni Dhar and Pinaki Majumdar [10]
which is the generalization of Fuzzy set. Later Coker [5] by using the notion of Intuitionistic Fuzzy Set
and derived the concept of Intuitionistic Fuzzy Topological Spaces (IFTS), The concept of Neutroscopic
Set (NS) was first given by F. Smarandache ([8], [9], [10]). By using the notion of Neutrosophic set many
fields have been developed, Analysis of Neutrosophic multiple regression, Intuitionistic Neutrosophic Soft
Set, Neutrosophic δ-Open and closed Maps, New Neutrosophic Sets via Neutrosophic Topological Spaces([3],
[6], [11], [12]), A. A. Salama and S. A. Alblowi [7] presented the concept of Neutroscopic Topological Space
(NTS). Neutrosophic α-open set in Neutroscopic Topological Space was introduced by I. Arokiarani et al.[1].

Definition 1.1 (1). A neutrosophic set A in a neutrosophic topological space is called a neutrosophic α-open
set (briefly NαOS), if A ⊆ Nint(Ncl(Nint(A))). The complement of neutrosophic α-open set is called
neutrosophic α-closed set.

2 On nkNα# (A) via Nα-open sets

Definition 2.1. (a) Let N be a NTS and n ∈ N . A subset N1 of N is called as Nα-nbhd of n ∃ Nα-open set
N2 such that n ∈ N2 ⊂ N1.
The collection of all Nα-nbhd of n ∈ N is called Nα-neighbourhood system at n and shall be denoted by
NBHNα(n).

(b) Let N be a NTS and N1 be a subset of N , A subset N2 of N is said to be Nα-nbhd of N1 ∃ Nα-
open set M such that N1 ∈M ⊆ N2.

(c) Let N1 be a subset of N . A point n1 ∈ N1 is said to be Nα-interior point ofN1, if N1 is an NBHNα(n1).
The set of all Nα-interior points of N1 is called an Nα-interior of N1 and is denoted by NBHNα(n1).

(d) Nα-interior of N1 is the
⋃

of all Nα-open sets ⊂ N1 and it is denoted by INTNα(N1). INTNα(N1) =⋃
{M :M is a Nα-open set and M ⊆ N1}.
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(e) Nα-closure of N1 is the
⋂

of all Nα-closed sets ⊃ N1 and it is denoted by CLNα(N1). CLNα(N1) =⋂
{M :M is a Nα-closed set and N1 ⊆M}.

(f) bigcap of allNα-open subsets of (N, τN ) containingN1 is called theNα-kernel ofN1 (briefly, nkNα
# (N1)).

nkNα
# (N1) = ∩{M ∈ Nα(N, τN ) : N1 ⊆M}.

(g) Let n ∈ N1. Then Nα-kernel of n is denoted by nkNα
# ({n}) = ∩{M ∈ Nα(N, τN ) : n ∈ M}.

CLNα(N1) =
⋂
{M : N1 ⊂M ∈ Nα(N, τN )}.

Theorem 2.2. A subset N1 of NTS (N, τN ) is Nα-open if it is a Nα-neighborhood of each of its points.

Proof. Let a subset N1 of a NTS (X, τ) be Nα-open. Then for every n ∈ N1, n ∈ N1 ⊆ N1, and therefore
N1 is a Nα-neighborhood of each of its points.

Theorem 2.3. Let N be NTS (N, τN ). If N1 is Nα-closed subset of N and n ∈ CLNα(N1) iff for any
Nα-neighborhood N of n in N , N ∩N1 ̸=N .

Proof. Let us assume that there is anNα-neighborhoodM of the point n inN such thatM ∩N1 = 0N . There
exist an Nα-open set P of N such that n ∈ P ⊆ N . Therefore we have P ∩ N1 = 0N and so n ∈ N − P .
Then CLNα(N1) ∈ N − P and therefore n /∈ CLNα(N1), which is the contradiction to the hypothesis
n ∈ CLNα(N1). Therefore N ∩N1 ̸= 0N .

Conversely, n /∈ CLNα(N1), then there exists a Nα-closed set P of N such that N1 ⊆ P and n /∈ P .
Thus n ∈ N − P and N − P is Nα-open in N and hence N − P is an Nα-neighborhood of n in N . But
N1 ∩ (N − P ) = 0N which is a contradiction. Hence n ∈ CLNα(N1).

Theorem 2.4. Let N be NTS (N, τN ). Then for any nonempty subset N1 of N , nkNα
# (N1) = {n ∈ N :

CLNα({n}) ∩N1 ̸= 0N}.

Proof. Let n ∈ nkNα
# (N1). Suppose that CLNα({n}) ∩ N1 = 0N . Then N1 ⊆ N − CLNα({n}) and

N − CLNα({n}) is Nα-open set containing N1 but not n, which is a contradiction.

Conversely, let us assume that n /∈ nkNα
# (N1) and CLNα({n}) ∩N1 ̸= 0N . Then there exist a Nα-open

set D containing N1 but not n and o ∈ CLNα({n}) ∩ N1. Hence Nα-closed set N − D contains n, and
{n} ⊂ N −D, o /∈ N −D. This is a contradiction to o ∈ CLNα({n}) ∩A. Therefore x ∈ nkNα

# (N1).

Definition 2.5. In a NTS (N, τN ), a NS N1 is said to be weakly ultra-Nα-separated (briefly, ∥wu∥Nα-
separated) from a set N2 if there exists an Nα-open set M such that N1 ⊆ M and M ∩ N2 = 0N or
N1 ∩ CLNα(N2) = 0N .

By the previous definition and theorem, we have the following n, o ∈ N of a NTS,

CLNα({n}) = {o : {n} is not ∥wu∥Nα-separated from {n}}

nkNα
# ({n}) = {o : {o} is not ∥wu∥Nα-separated from {o}}

Definition 2.6. For any point n of a space (N, τN ) is called

(a) Nα-derived (briefly, D#
Nα({n})) set of n is defined to be the set.

D#
Nα({n}) = CLNα({n})− {n} = {o : o ̸= n and {o} is not ∥wu∥Nα-separated from {n}},
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(b) Nα-shell (briefly, Sh∗Nα({n})) of a singleton set {n} is defined to be the set.

Sh∗Nα({n}) = nkNα
# ({n})− {n} = {o : o ̸= n and {n} is not ∥wu∥Nα-separated from {o}}.

Definition 2.7. Let N be NTS (N, τN ). Then we define

(a) D
(N∗)
Nα = {n : n ∈ N and D#

Nα({n}) = 0N},

(b) Sh
(N∗)
Nα = {n : n ∈ N and Sh∗Nα({n}) = 0N},

(c) Nα < n >= CLNα({n}) ∩ nkNα
# ({n}).

Remark 2.8. Let n1, n2 ∈ N . Then

(a) n2 ∈ nkNα
# ({n1}) ⇐⇒ n1 ∈ CLNα({n2}).

(b) n2 ∈ Sh∗Nα({n1}) ⇐⇒ n1 ∈ D#
Nα({n1}).

Theorem 2.9. Let n1, n2 ∈ N . Then the following conditions hold.

(a) n2 ∈ CLNα({n1}) =⇒ CLNα({n2}) ⊆ CLNα({n1}).

(b) n2 ∈ nkNα
# ({n1}) =⇒ nkNα

# ({n2}) ⊆ nkNα
# ({n1}).

Proof. (a) Let n3 ∈ CLNα({n2}). Then {n3} is not ∥wu∥Nα-separated from {n2}. So there exists an
Nα-open set M containing n3 such that M ∩{n2} ≠ ϕ. Hence n2 ∈M and by assumption M ∩{n1} ≠ 0N .
Hence {n3} is not ∥wu∥Nα-separated from {n1}. So n3 ∈ CLNα({n1}). Therefore CLNα({n2}) ⊆
CLNα({n1}).

(b) Let n3 ∈ nkNα
# ({n2}). Then {n2} is not ∥wu∥Nα-separated from {n3}. So n2 ∈ CLNα({n3}).

Hence CLNα({n2}) ⊆ CLNα({n3}). By assumption n2 ∈ nkNα
# ({n1}) and then n1 ∈ CLNα({n2}). So

CLNα({n1}) ⊆ CLNα({n2}). Ultimately CLNα({n1}) ⊆ CLNα({n3}). Hence n1 ∈ CLNα({n3}), that
is n3 ∈ nkNα

# ({n1}). Therefore nkNα
# ({n2}) ⊆ nkNα

# ({n1}).

Recall that a subset N of (N, τN ) is called a degenerate set if N is either a null set or a singleton set.

Theorem 2.10. Let n1, n2 ∈ N . Then,

(a) ∀n1 ∈ (N, τN ), Sh∗Nα({x}) is degenerate ⇐⇒∀n1, n2 ∈ (N, τN ), n1 ̸= n2,D#
Nα({n1})∩D

#
Nα({n2}) =

0N ,

(b) ∀n1 ∈ (N, τN ), D#
Nα({n1}) is degenerate ⇐⇒ ∀n1, n2 ∈ (N, τN ), n1 ̸= n2, Sh∗Nα({n1}) ∩

Sh∗Nα({n1}) = 0N .

Proof. (a) LetD#
Nα({n1})∩D

#
Nα({n2}) ̸= 0N . Then there exists a n3 ∈ (N, τN ) such that n3 ∈ D#

Nα({n1})
and n3 ∈ D#

Nα({n2}). Then n3 ̸= n2 ̸= n1 and n3 ∈ CLNα({n1}) and n3 ∈ CLNα({n2}), that is
n1, n2 ∈ nkNα

# ({n3}). Hence nkNα
# ({n3}) and so Sh∗Nα({n3}) is not a degenerate set.

Conversely, let n1, n2 ∈ Sh∗Nα({n3}). Then we get n1 ̸= n3, n1 ∈ nkNα
# ({n3}) and n2 ̸= n3,

n2 ∈ nkNα
# ({n3}) and hence n3 is an element of both CLNα({n1}) and CLNα({n2}), which is a contra-

diction.

(b) Obvious.
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Theorem 2.11. If n2 ∈ Nα < n1 >, then Nα < n1 >= Nα < n2 >.

Proof. If n2 ∈ Nα < n1 >, then n2 ∈ CLNα({n1}) ∩ nkNα
# ({n1}). Hence n2 ∈ CLNα({n1}) and

n2 ∈ nkNα
# ({n1}) and so we have CLNα({n2}) ⊆ CLNα({n1}) and nkNα

# ({n2}) ⊆ nkNα
# ({n1}). Then

CLNα({n2}) ∩ nkNα
# ({n2}) ⊆ CLNα({n1}) ∩ nkNα

# ({n1}). Hence Nα < n2 >⊆ Nα < n1 >. The
fact that n2 ∈ CLNα({n1}) implies n1 ∈ nkNα

# ({n2}) and n2 ∈ nkNα
# ({n1}) implies n1 ∈ CLNα({n2}).

Then we have that Nα < n1 >⊆ Nα < n2 >. So Nα < n1 >= Nα < n2 >.

Theorem 2.12. For all n1, n2 ∈ (N, τN ), either Nα < n1 > ∩Nα < n2 >= 0N or Nα < n1 >= Nα <
n2 >.

Proof. Nα < n1 > ∩Nα < n2 > ̸= 0N , ∃n3 ∈ (N, τN ) such that n3 ∈ Nα < n1 > and n3 ∈ Nα < n2 >.
So by the previous theorem, Nα < n3 >= Nα < n1 >= Nα < n2 >. Hence the result.

Theorem 2.13. For any two points n1, n∈(N, τN ), the following are equivalent.

(a) nkNα
# ({n1}) ̸= nkNα

# ({n2}).

(b) CLNα({n1}) ̸= CLNα({n2}).

Proof. (a) =⇒ (b) Let us assume nkNα
# ({n1}) ̸= nkNα

# ({n2}), ∃n3 ∈ nkNα
# ({n1}) but n3 /∈ nkNα

# ({n2}).
As n3 ∈ nkNα

# ({n1}), n1 ∈ CLNα({n3}) and CLNα({n1}) ⊆ CLNα({n3}). Also we have taken
n3 /∈ nkNα

# ({n2}), CLNα({n3}) ∩ {n2} = 0N , so CLNα({n1}) ∩ {n2} = 0N and so {n2} is ∥wu∥Nα-
separated from {n1} and hence we get that n2 /∈ CLNα({n1}). Hence CLNα({n1}) ̸= CLNα({n2}).

(b) =⇒ (a) Suppose CLNα({n1}) ̸= CLNα({n2}), ∃n3 ∈ CLNα({n1}) but n3 /∈ CLNα({n2}). So,
we get an Nα-open set containing n3 and n1 but not n2. That is n2 /∈ nkNα

# ({n1}). Hence nkNα
# ({n1}) ̸=

nkNα
# ({n2}).

Definition 2.14. A NTS (N, τN ) is said to be a Nψ#0
α -space if every Nα-open set contains the Nα-closure

of each of its singletons.

Definition 2.15. An NTS (N, τN ) is said to be Nψ#1
α -space if for n1, n2 in N with CLNα({n1}) ̸=

CLNα({n2}), ∃ disjoint Nα-open sets N1 and N2 such that CLNα({n1} is a subset of N1 and CLNα({n2}
is a subset of N2.

Lemma 2.16. Let (N, τN ) be a NTS and n1 ∈ N . Then n2 ∈ nkNα
# ({n1})⇐⇒ n1 ∈ CLNα({n2}).

Proof. Suppose that n2 /∈ nkNα
# ({n1}). Then ∃Nα-open setN2 containing n1 such that n1 /∈ N2. Therefore

we’ve n1 /∈ CLNα({n2}).

Theorem 2.17. If a NTS(N, τN ) is Nψ#1
α -space, then the NTS(N, τN ) is Nψ#0

α -space.

Proof. Let N1 be an Nα-open and n1 ∈ N1. If n2 /∈ N1, then since n1 /∈ CLNα({n2}), CLNα({n1}) ̸=
CLNα({n2}). Hence, ∃Nα-open setNn2 such thatCLNα({n2}) ⊂ Nn2 andNn2 , =⇒ n2 /∈ CLNα({n1}).
Thus CLNα({n1}) ⊂ N1. Therefore (N, τN ) is Nψ#0

α -space.

An NTS(N, τN ) is Nψ#1
α -space ⇐⇒ for n1, n2 ∈ N ; nkNα

# ({n1}) ̸= nkNα
# ({n2}), ∃ disjoint Nα-

open sets N1 and N2 such that CLNα({n1}) ⊂ N1 and CLNα({n2}) ⊂ N2.

Theorem 2.18. AnNTS(N, τN ) is aNψ#0
α -space ⇐⇒ for any n1 and n2 inN ,CLNα({n1}) ̸= CLNα({n2})

implies CLNα({n1}) ∩ CLNα({n2}) = 0N .

Proof. Necessity : Assume (N, τN )Nψ#0
α -space and n1, n2 ∈ N such thatCLNα({n1}) ̸= CLNα({n2}).

Then, ∃ n3 ∈ CLNα({n1}) such that n3 /∈ CLNα({n2}) (n3 ∈ CLNα({n2})) such that n3 /∈ CLNα({n1}).
∃ N2 ∈ NαO(N, τN ) such that n2 /∈ N2 and n1 ∈ N2; hence n1 ∈ N2. Therefore, we’ve n1 /∈
CLNα({n2}). Thus n1 ∈ N1/CLNα({n2}) ∈ NαO(N, τN ), =⇒ CLNα({n1}) ⊂ N1/CLNα({n2})
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and CLNα({n1}) ∩ CLNα({n2}) = 0N .
Sufficiency : Let N2 ∈ NαO(N, τN ) and let n1 ∈ N2. We’ll prove that CLNα({n1}) ⊂ N2. Really,
let n2 /∈ N2, i.e.,n2 ∈ N/N2. Then n1 ̸= n2 and n1 /∈ CLNα({n2}). This shows that CLNα({n1}) ̸=
CLNα({n2}). By assumption, CLNα({n1}) ∩ CLNα({n2}) = 0N . Hence n2 /∈ CLNα({n1}). Therefore
CLNα({n1}) ⊂ N2.

Theorem 2.19. A NTS(N, τN ) is a Nψ#0
α -space ⇐⇒ for any points n1 and n2 in N1, nkNα

# ({n1}) ̸=
nkNα

# ({n2}) implies nkNα
# ({n1}) ∩ nkNα

# ({n2}) = 0N .

Proof. Suppose that (N, τN ) is aNψ#0
α -space. For any points n1 and n2 inN if nkNα

# ({n1}) ̸= nkNα
# ({n2})

then CLNα({n1}) ̸= CLNα({n2}). Now we prove that nkNα
# ({n1}) ∩ nkNα

# ({n2}) = 0N . Assume that
n3 ∈ nkNα

# ({n1}) ∩ nkNα
# ({n2}). By n3 ∈ nkNα

# ({n1}), it follows that n1 ∈ CLNα({n3}). Since n1 ∈
CLNα({n1}), by the above Theorem CLNα({n1}) = CLNα({n3}). Similarly, we have CLNα({n2}) =
CLNα({n3}) = CLNα({n1}). This is a contradiction. Therefore, we have nkNα

# ({n1}) ∩ nkNα
# ({n2}) =

0N .

Conversely, let (N, τN ) be a NTS such that for any points n1 and n2 in N , nkNα
# ({n1}) ̸= nkNα

# ({n2})
implies nkNα

# ({n1})∩nkNα
# ({n2}) = 0N . If CLNα({n1}) ̸= CLNα({n2}), nkNα

# ({n1}) ̸= nkNα
# ({n2}).

Therefore nkNα
# ({n1}) ∩ nkNα

# ({n2}) = 0N which implies CLNα({n1}) ∩ CLNα({n2}) = 0N . Because
n3 ∈ CLNα({n1}) implies that n1 ∈ nkNα

# ({n3}) and therefore nkNα
# ({n1}) ∩ nkNα

# ({n3}) ̸= 0N . By
hypothesis, therefore we have nkNα

# ({n1}) = nkNα
# ({n3}). Then n3 ∈ CLNα({n1}) ∩ CLNα({n2})

implies that nkNα
# ({n1}) = nkNα

# ({n3}) = nkNα
# ({n2}). This is a contradiction. Therefore,CLNα({n1})∩

CLNα({n2}) = 0N is a Nψ#0
α -space.

Theorem 2.20. For a NTS(N, τN ), the following properties are equivalent:

(a) (N, τN ) is a Nψ#0
α -space;

(b) For any nonempty NS N1 and H ∈ NαO(N, τN ) such that N1∩H ̸= 0N , ∃ F ∈ NαC(N, τN ) such
that N1 ∩ F ̸= 0N ; and F ⊂ H;

(c) Any H ∈ NαO(N, τN ), H =
⋃
{F ∈ NαC(N, τN )/F ⊂ H};

(d) Any F ∈ NαC(N, τN ), F =
⋂
{H ∈ NαO(N, τN )/F ⊂ H};

(e) For any n1 ∈ N ; CLNα({n1}) ⊂ nkNα
# ({n1}).

Proof. (a) =⇒ (b) Let N1 be a nonempty NS of N and H ∈ NαO(N, τN ) such that N1 ∩ H ̸= 0N .
∃ n1 ∈ N1 ∩ H . Since n1 ∈ H ∈ NαO(N, τN ), CLNα({n1}) ⊂ H . Set F = CLNα({n1}) then
F ∈ NαC(N, τN ), F ⊂ H and N1 ∩H ̸= 0N .

(b) =⇒ (c) Let H ∈ NαO(N, τN ), then H ⊃
⋃
{F ∈ NαC(N, τN )/F ⊂ H}. Let n1 be any point

of H . ∃ F ∈ NαC(N, τN ) such that n1 ∈ F and F ⊂ H . Therefore, we have n1 ∈ F ⊂
⋃
{F ∈

NαC(N, τN )/F ⊂ H} and hence H =
⋃
{F ∈ NαC(N, τN )/F ⊂ H}.

(c) =⇒ (d) This is obvious.

(d) =⇒ (e) Let n1 be any point of N and n2 /∈ nkNα
# ({n1}). ∃ Q ∈ NαO(N, τN ) such that n1 ∈ Q and

n2 /∈ Q; hence CLNα({n1}) ∩ Q = 0N . By (d)(
⋂
{H ∈ NαO(N, τN )/CLNα({n2}) ⊂ H} ∩ Q = 0N

and ∃ H ∈ NαO(N, τN ) such that n1 /∈ H and CLNα({n2}) ⊂ H . Therefore, CLNα({n1}) ∩ G = 0N
and n2 /∈ CLNα({n1}). Consequently, we obtain CLNα({n1}) ⊂ nkNα

# ({n1}).

(e) =⇒ (a) Let H ∈ NαO(N, τN ) and n1 ∈ H . Let n2 ∈ nkNα
# ({n1}) then n1 ∈ CLNα({n2}) and

n2 ∈ H . This implies that nkNα
# ({n1}) ⊂ H . Therefore, we obtain n1 ∈ CLNα({n1}) ⊂ nkNα

# ({n1}) ⊂
H . This shows that (N, τN ) is a Nψ#0

α -space.

Corollary 2.21. For a NTS(N, τN ), the following properties are equivalent:
(a) (N, τN ) is a Nψ#0

α -space.
(b) CLNα({n1}) = nkNα

# ({n1}) for all n1 ∈ N .
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Proof. (a) =⇒ (b) Suppose that (N, τN ) is a Nψ#0
α -space. By the above Theorem, CLNα({n1}) ⊂

nkNα
# ({n1}) for each n1 ∈ N . Let n2 ∈ nkNα

# ({n1}) then n1 ∈ CLNα({n2}) and by TheoremCLNα({n1}) =
CLNα({n2}). Therefore, n2 ∈ CLNα({n1}) and hence nkNα

# ({n1}) ⊂ CLNα({n1}). This shows that
CLNα({n1}) = nkNα

# ({n1}).

(b) =⇒ (a) This is obvious by the above Theorem.

Theorem 2.22. For a NTS(N, τN ), the following properties are equivalent:
(a) (N, τN ) is a Nψ#0

α -space.
(b) n1 ∈ CLNα({n2})⇐⇒ n2 ∈ CLNα({n1}).

Proof. (a) =⇒ (b) Assume N is a Nψ#0
α -space. Let n1 ∈ CLNα({n2}) and N1 be any Nα-open set such

that n2 ∈ N1. Now by hypothesis, n1 ∈ N1. Therefore, every Nα-open set which contains n2 contains n1.
Hence n2 ∈ CLNα({n1}).

(b) =⇒ (a) Let P be an Nα-open set and n1 ∈ P . If n2 /∈ P , then n1 /∈ CLNα({n2}) and hence
n2 /∈ CLNα({n1}). This implies that CLNα({n1}) ⊂ P . Hence (N, τN ) is Nψ#0

α -space.

Remark 2.23. For a NTS(N, τN ), Nψ#0
α -space ⇐⇒ Nα-symmetric.

Theorem 2.24. For a NTS(N, τN ), the following properties are equivalent:
(a) (N, τN ) is a Nψ#0

α -space.
(b) If J is an Nα-closed, then J = nkNα

# (J).
(c) If J is an Nα-closed and n1 ∈ J , then nkNα

# ({n1}) ⊂ J .
(d) If n1 ∈ N , then nkNα

# ({n1}) ⊂ CLNα({n1}).

Proof. (a) =⇒ (b) Obvious.
(b) =⇒ (c) In general, N1 ⊂ N2 implies nkNα

# ({N1}) ⊂ nkNα
# ({N2}). Therefore, it follows from (b) that

nkNα
# ({n1}) ⊂ nkNα

# (J) = J .

(c) =⇒ (d) Since n1 ∈ CLNα({n1}) andCLNα({n1}) isNα-closed, by (c) nkNα
# ({n1}) ⊂ CLNα({n1}).

(d) =⇒ (a) Let n1 ∈ CLNα({n2}), n2 ∈ nkNα
# ({n1}). Since n1 ∈ CLNα({n1}) and CLNα({n1})

is an Nα-closed, by (d) we obtain n2 ∈ nkNα
# ({n1}) ⊂ CLNα({n1}). Therefore n1 ∈ CLNα({n2})

implies n2 ∈ CLNα({n1}). The converse is obvious and (N, τN ) is Nψ#0
α -space.

Lemma 2.25. Let (N, τN ) be a NTS and let n1 and n2 be any two points in N such that every net in N an
Nα-converging to n2 an Nα-converges to n1. Then n1 ∈ CLNα({n2}).

Proof. Suppose that n1n = y for each n ∈ N . Then {n1n}n∈N is a net in CLNα({n2}). By the fact
that {n1n}n∈N an Nα-converges to y, then {n1n}n∈N an Nα-converges to n1 and this means that n1 ∈
CLNα({n2}).

Theorem 2.26. For a NTS(N, τN ), the following properties are equivalent:
(a) (N, τN ) is a Nψ#0

α -space.
(b) If n1, n2 ∈ N then n2 ∈ CLNα({n1})⇐⇒ every net in N , Nα-converging to n2 Nα-converging to n1.

Proof. (a) =⇒ (b) Let n1, n2 ∈ N such that n2 ∈ CLNα({n1}). Let {n1α}α∈Λ be a net in N such that
{n1α}α∈Λ an Nα-converges to n2. Since n2 ∈ CLNα({n1}), we have CLNα({n1}) = CLNα({n2}).
Therefore n1 ∈ CLNα({n2}). This means that {n1α}α∈Λ an Nα-converges to n1. Conversely, let n1, n2 ∈
N such that every net in N an Nα-converging to n2 an Nα-converges to n1. Then n1 ∈ CLNα({n2}), we
have CLNα({n1}) = CLNα({n2}). Therefore n2 ∈ CLNα({n1}).

(b) =⇒ (a) Assume that n1 and n2 are any two points of N such that CLNα({n1}) ∩ CLNα({n2}) ̸= 0N .
Let n3 ∈ CLNα({n1}) ∩ CLNα({n2}). So ∃ a net {n1α}α∈Λ in CLNα({n1}) such that {n1α}α∈Λ an
Nα-converges to n3. Since n3 ∈ CLNα({n1}) then {n1α}α∈Λ an Nα-converges to n2. It follows that n2 ∈
CLNα({n1}). By the same token we obtain n1 ∈ CLNα({n2}). Therefore CLNα({n1}) = CLNα({n2})
and (N, τN ) is a Nψ#0

α -space.
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