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Abstract
In this paper we introduce the concepts of new class of sets namely nano M-open sets. Also we discuss various
topological properties and interconnections with the existing nano sets.
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1. Introduction and Preliminaries
Lellis Thivagar [3] introduced the notion of Nano topology

(briefly, NT) by using theory approximations and boundary
region of a subset of an universe in terms of an equivalence
relation on it and also defined Nano closed (briefly, Nc) sets ,
Nano-interior (briefly, Nint) and Nano-closure (briefly, Ncl)
in a nano topological spaces (briefly, Nts). Carmel [7] dis-
cussed some weak forms of No sets and Nθ open (briefly,
Nθo) sets. The notion of M-open sets in topological spaces
were introduced by El-Maghrabi and Al-Juhani [1] in 2011
and studied some of their properties. The class of sets namely,
M-open sets are playing more important role in topological
spaces, because of their applications in various fields of Math-
ematics and other real fields. By these motivations, we present
the concept of nano M-open sets and study their properties
and applications in nano topological space.

Proposition 1.1. [2] If (U,R) is an approximation space and
X ,Y ⊆U , then

(i) LR(X)⊆ X ⊆UR(X).

(ii) LR(φ) = UR(φ) = φ and LR(U) = UR(U) =U.

(iii) UR(X ∪Y ) = UR(X)∪UR(Y ).

(iv) UR(X ∩Y )⊆UR(X)∩UR(Y ).

(v) LR(X ∪Y )⊇LR(X)∪LR(Y ).

(vi) LR(X ∩Y ) = LR(X)∩LR(Y ).

(vii) LR(X) ⊆ LR(Y ) and UR(X) ⊆ UR(Y ), whenever X
⊆ Y.

(viii) UR(Xc) = [LR(X)]c and LR(Xc) = [UR(X)]c.

(ix) URUR(X) = LRUR(X) = UR(X).

(x) LRLR(X) = URLR(X) = LR(X).

Definition 1.2. [7] Let (U,τR(X)) be a Nts and let A ⊆U
then the nano θ -interior (resp. nano θ -closure) of A is de-
fined and denoted by Nintθ (A) =

⋃
{B : B is a No set and

Ncl(B) ⊆ A} (resp. Nclθ (A) =
⋃
{x ∈ U : Ncl(B)∩ A 6=

φ , B is a No set and x ∈ B}).

Definition 1.3. [7] A subset A of X is said to be nano θ -
open (resp. nano θ -closed) (briefly, Nθo (resp. Nθc)) set if
A =Nintθ (A) (resp. Ac is a nano θ -open set).

Definition 1.4. [3, 6] Let (U,τR(X)) be a Nts and A ⊆ U .
Then A is said to be nano regular open (briefly, Nro) if A =
Nint(Ncl(A)).
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Definition 1.5. [4] Let (U,τR(X)) be a Nts and let A ⊆U
then the nano δ -interior (resp. nano δ -closure) of A is de-
fined and denoted by Nintδ (A) =

⋃
{B : B is a Nro set and

B ⊆ A} (resp. Nclδ (A) =
⋃
{x ∈ U : Nint(Ncl(B))∩A 6=

φ , B is a No set and x ∈ B}).

Definition 1.6. [4] A subset A of X is said to be nano δ -
open (resp. nano δ -closed) (briefly, Nδo (resp. Nδc)) set if
A =Nintδ (A) (resp. Ac is a nano δ -open set).

Definition 1.7. [4, 8]Let (U,τR(X)) be a Nts and A⊆U. Then
A is said to be a nano δ -pre (resp. nano δ -semi, nano e and
nano θ -semi) open set (briefly NδPo (resp. NδS o, Neo
and NθS o)) if A⊆Nint(Nclδ (A)) (resp. A⊆Ncl(Nintδ (A)),
A⊆Ncl(Nintδ (A))∪Nint(Nclδ (A)) and A⊆Ncl(Nintθ (A))).

The complements of the above respective open sets are
their respective closed sets.

The family of all NδPo (resp. NδS o, Neo and NθS o)
sets is denoted by NδPO(U,τR(X)), (resp. Nδ S O(U,τR(X)),
NeO(U,τR(X)) and NθS O(U,τR(X))) and the family of all
nano δ -pre (resp. nano δ -semi, nano e and nano θ -semi)
closed (briefly, NδPc (resp. NδS c, Nec and NθS c)) sets
is denoted by NδPC(U, τR(X)), (resp. NδSC(U,τR(X)),
NeC(U,τR(X)) and Nθ SC(U, τR(X))).

Definition 1.8. [4, 8] Let (U,τR(X)) be a Nts and let A⊆U
then the nano δ -pre (resp. nano δ -semi, nano e and nano
θ -semi) interior of A is the union of all NδPo (resp. NδS o,
Neo and NθS o) sets contained in A and denoted by NPintδ (A)
(resp. NS intδ (A), Neint(A) and NS intθ (A)).

Definition 1.9. Let (U,τR(X)) be a Nts and let A ⊆U then
the nano δ -pre (resp. nano δ -semi, nano e and nano θ -
semi) closure of A is the intersection of all NδPc (resp.
NδS c, Nec and NθS c) sets containing A and denoted by
NPclδ (A) (resp. NS clδ (A), Necl(A) and NS clθ (A)).

Definition 1.10. Let (U,τR(X)) be a Nts and A ⊆U. Then
A is said to be a nano θ -pre (resp. nano θ -semi and nano
θβ ) open set (briefly NθPo (resp. NθS o and Nθβo))
if A ⊆ Nint(Nclθ (A)) (resp. A ⊆ Ncl(Nintθ (A)) and A ⊆
Ncl(Nint(Nclθ (A)))).

Proposition 1.11. [8] Let A be a subset of a NT S (U,τR(X)).
Then

(i) (Nclθ (A))c =Nintθ (Ac), (Nintθ (A))c =Nclθ (Ac).

(ii) (NS clθ (A))c =NS intθ (Ac),
(NS intθ (A))c =NS clθ (Ac).

(iii) (NPclθ (A))c =NPintθ (Ac),
(NPintθ (A))c =NPclθ (Ac).

(iv) (Necl(A))c =Neint(Ac), (Neint(A))c =Necl(Ac).

(v) (Nβclθ (A))c =Nβ intθ (Ac),
(Nβ intθ (A))c =Nβclθ (Ac).

(vi) NS clθ (A) = A∪Nint(Nclθ (A)).

(vii) NS intθ (A) = A∩Ncl(Nintθ (A)).

Throughout this paper, (U,τR(X)) is a Nts with respect
to X where X ⊆U, R is an equivalence relation on U. Then
U/R denotes the family of equivalence classes of U by R. All
other undefined notions from [2, 3, 5].

2. Nano M-open sets
The purpose of this section is to introduce and investigate
some properties of nano M-open sets in Nts. Also obtain the
relationship between various nano sets.

Definition 2.1. Let (U,τR(X)) be a Nts and A ⊆U. Then A
is said to be a nano M-open (resp. nano M-closed) set (briefly
NM o (resp. NM c)) if A⊆Ncl(Nintθ (A)∪Nint(Nclδ (A))
(resp. A⊇Nint(Nclθ (A))∩Ncl(N intδ (A))).

The family of all NM o (resp. NM c ) sets are denoted
by NM O(U,τR(X)), (resp. NMC(U,τR(X))).

Definition 2.2. Let (U,τR(X)) be a Nts and let A⊆U then
the nano M-interior of A is the union of all NM o sets con-
tained in A and denoted by NM int(A).

Definition 2.3. Let (U,τR(X)) be a Nts and let A ⊆U then
the nano M-closure of A is the intersection of all NM c sets
containing A and denoted by NM cl(A).

Proposition 2.4. Let A be subset in a Nts, (U,τR(X)). Then

(i) Nintθ (A) ⊆NS intθ (A) ⊆NM int(A) ⊆Neint(A) ⊆
A.

(ii) Nintθ (A) ⊆ Nintδ (A) ⊆ Nint(A) ⊆ NPintδ (A) ⊆ N
M int(A)⊆ A.

(iii) Nintδ (A)⊆NS intδ (A)⊆Neint(A)⊆ A.

Proposition 2.5. Let A be subset in a Nts, (U,τR(X)). Then

(i) Nclθ (A)⊇NS clθ (A)⊇NM cl(A)⊇Necl(A)⊇ A.

(ii) Nclθ (A) ⊇ Nclδ (A) ⊇ Ncl(A) ⊇ NPclδ (A) ⊇ NM
cl(A)⊇ A.

(iii) Nclδ (A)⊇NS clδ (A)⊇Necl(A)⊇ A.

Remark 2.6. Let A be a subset of a NT S (U,τR(X)). Then
(NM cl(A))c =NM int(Ac), (NM int(A))c =NM cl(Ac).

Proposition 2.7. Let (U,τR(X)) be a Nts. Then,

(i) Every Nθo set is Nδo set.

(ii) Every NθS o set is NM o set.

(iii) Every NδPo set is NM o set.

(iv) Every NM o set is Neo set.
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The converse of the above propositions need not to be true.
The following examples show it.

Example 2.8. Let U = {a,b,c,d} with U/R = {{a},{d},
{b,c}} and X = {b,d}. The Nt τR(X) = {U,φ ,{d},{b,c},
{b,c,d}}

(i) The nano set {d} is Nδo set but not Nθo set.

(ii) The nano set {b} is NM o set but not NθSo set.

(iii) The nano set {a,b,c} is Neo set but NM o set.

(iv) The nano set {a,d} is NM o set but not NδPo set.

From the above discussions and from the discussions made
in [4, 8], the following implications are hold for any set in
Nts.

Note: A→ B denotes A implies B, but not conversely.

Proposition 2.9. If A is a NM o set in a Nts (U,τR (X)) and
Nintθ (A) = φ , then A is NδPo.

Proposition 2.10. Arbitrary union (resp. intersection) of
NM o (resp. NM c) sets is NM o (resp. NM c) set.

Proof. (1) Let {Ai, i ∈ I} be a family of NM o sets.
Then Ai ⊆Ncl(Nintθ (Ai))∪Nint(Nclδ (Ai)), hence

⋃
i Ai ⊆⋃

i(Ncl(Nintθ (Ai))∪Nint(Nclδ (Ai)))⊆Ncl(Nintθ (
⋃

i Ai))
∪Nint(Nclδ (

⋃
i Ai)), for all i ∈ I. Thus

⋃
i Ai is NM o.

(2) Let {Ai,i ∈ I} be a family of NM c sets. Then Ai ⊇
Nint(Nclθ (Ai))∩Ncl(Nintδ (Ai)), hence

⋂
i Ai ⊇

⋂
i

(Nint (Nclθ (Ai))∩Ncl(Nintδ (Ai)))⊇Nint(Nclθ (
⋂

i Ai))∩
Ncl(N intδ (

⋂
i Ai)), for all i ∈ I. Thus

⋂
i Ai is NM c.

The intersection of any two NM o sets need not be a
NM o set.

Example 2.11. In Example 2.8, the sets {a,b,d} and {a,b,c}
are NM o sets but their intersection {a,b} is not a NM o set.

Lemma 2.12. The following hold for a subset H in a Nts
(U,τR(X)).

(i) NPclδ (H) = H∪Ncl(Nintδ (H)) and NPintδ (H) =
H ∩Nint(Nclδ (H)),

(ii) NPclδ (NPintδ (H)) =NPintδ (H)∪Ncl(Nintδ (H
)) and NPintδ (NPclδ (H)) =NPclδ (H)∩Nint(N
clδ (H)),

(iii) NS intδ (H) = H∩Ncl(Nintδ (H)) and NS clδ (H) =
H ∪Nint(Nclδ (H)).

(iv) U\(Nintδ (A)) =Nclδ (U\A) and Nintδ (U\A) =U\N
clδ (A).

Theorem 2.13. Let A be subset in a Nts (U,τR(X)). Then A
is an NM o (resp. NM c) set iff A=NS intθ (A)∪NPintδ (A)
(resp. A =NS intθ (A)∩NPintδ (A).)

Proof. Let A be an NM o set. Then A ⊆ Ncl(Nintθ (A))∪
Nint(Nclδ (A)), hence by Lemma 2.12 NS intθ (A)∪NP
intδ (A) = (A ∩Ncl(Nintθ (A))) ∪ (A ∩N int(Nclδ (A))) =
A∩ (Ncl(Nintθ (A)))∪Nint(Nclδ (A)) = A.

Conversely, suppose that A =NS intθ (A)∪NPintδ (A).
Then by Lemma 2.12 A = (A∩Ncl(N intθ (A)))∪
(A∩Nint(Nclδ (A)))⊆Ncl(Nintθ (A)∪Nint(N clδ (A))).
Therefore, A is NM o.

Proposition 2.14. Let A be subset in a Nts (U,τR(X)). Then
A is an NM c set iff A =NS clθ (A)∩NPclδ (A).

Proof. Let A be an NM c set. Then A ⊇ Nint(Nclθ (A))∩
Ncl(Nintδ (A)), hence by Lemma 2.12 NS clθ (A)∩NP
clδ (A) = (A∪Nint(Nclθ (A)))∩(A∪Ncl(Nintδ (A))) = A∪
(Nint(Nclθ (A))∩Ncl(Nintδ (A)) = A).

Conversely, suppose that A = NS clθ (A)∩NPclδ (A).
Then by Lemma 2.12 A = (A∪Nint(Nclθ (A)))∩
(A∪Ncl(Nintδ (A)))⊇Nint(Nclθ (A)∩Ncl(N intδ (A))).
Therefore, A is NM c.

Theorem 2.15. Let A be subset in a Nts (U,τR(X)). Then

(1) NM cl(A) =NS clθ (A)∩NPclδ (A),

(2) NM int(A) =NS intθ (A)∪NPintδ (A).

Proof. (1) We claim that NM cl(A) = NS clθ (A) ∩NP
clδ (A). Also, NS clθ (A)∩NPclδ (A) = (A∪Nint(Nclθ
(A))∩A∪Ncl(Nintδ (A))) = A∪ (Nint(Nclθ (A))∩Ncl(N
intδ (A))). But, NM cl(A) is NM c, hence NM cl(A) ⊇
Nint(Nclθ (NM cl(A)))∩Ncl(Nintδ (NM cl(A))) ⊇ Nint(
Nclθ (A))∩Ncl(Nintδ (A)). Thus A∪ (Nint(Nclθ (A))
∩Ncl(Nintδ (A))) ⊆ A∪NM cl(A) =NM cl(A), therefore,
NS clθ (A)∩NPclδ (A)⊆NM cl(A). So, NM cl(A)
=NS clθ (A)∩NPclδ (A).

(2) We claim that NM int(A) = NS intθ (A)∪NPintδ
(A). Also, NS intθ (A)∪NPclδ (A) = (A∩Ncl(Nintθ (A))
∪A∩Nint(Nclδ (A))) =A∩(Ncl(Nintθ (A))∪Nint(Nclδ (A))).
But, NM int(A) is NM o, hence NM int(A) ⊆ Ncl(Nintθ
(NM int(A)))∪Nint(Nclδ (NM int(A)))⊆Ncl (Nintθ (A))∪
Nint(Nclδ (A)). Thus A∩(Ncl(Nintθ (A))∪Nint(Nclδ (A)))⊇
A∩NM int(A)=NM int(A), therefore, NSintθ (A)∪NPintδ (A)⊇
NM int(A). So, NM int(A) =NSintθ (A)∪NPintδ (A).

Theorem 2.16. Let A be subset in a Nts (U,τR(X)). Then

(1) A is an NM o set iff A =NM int(A),

(2) A is an NM c set iff A =NM cl(A).

Proof. (1) Let A be an NM o set. Then by Theorem 2.13,
A =NSintθ (A)∪NPintδ (A) and by Theorem 2.15, we have
A = NM int(A). Conversely, let A = NM int(A). Then by
Theorem 2.15, A =NSintθ (A)∪NPintδ (A) and by Theorem
2.13, A is NM o .
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(2) Let A be an NM c set. Then by Theorem 2.13, A =
NS clθ (A)∩NPclδ (A) and by Proposition 2.14, we have
A = NM cl(A). Conversely, let A = NM cl(A). Then by
Proposition 2.14, A =NS clθ (A)∩NPclδ (A) and by Theo-
rem 2.13, A is NM c .

Theorem 2.17. Let A and B be subsets in a Nts (U,τR (X)).
Then the following are hold

(1) NM cl(U\A) =U\NM int(A).

(2) NM int(U\A) =U\NM cl(A).

(3) If A⊆ B, then NM cl(A)⊆NM cl(B) and
NM int(A)⊆NM int(B).

(4) x∈NM cl(A) iff there exists an NM o set G and x∈G
such that G∩A 6= φ .

(5) NM cl(NM cl(A)) =NM cl(A) and
NM int(NM int(A)) =NM int(A).

(6) NM cl(A)∪NM cl(B)⊆NM cl(A∪B) and
NM int(A)∪NM int(B)⊆NM int(A∪B).

(7) NM int(A∩B)⊆NM int(A)∩NM int(B) and
NM cl(A∩B)⊆NM cl(A)∩NM cl(B).

Proof. We prove only (1)-(3) and (5), as others are obvious.
(1) Since (U\A)⊆U , by Theorem 2.16 NM cl(U\A) =

NS clθ (U\A)∩NPclδ (U\A) and by Lemma 2.12, N M
cl(U\A) = (U\NSintθ (A))∩ (U\NPintδ (A)) =U\(NS intθ
(A)∪NPintδ (A)), hence by Theorem 2.16, NM cl(U \A) =
U\NM int(A).

(2) Since U ⊆ (U\A), by Theorem 2.16 NM int(U\A)
=NSintθ (U\A)∪NPintδ (U\A) and by Lemma 2.12, NM
int(U\A) = (U\NS clθ (A))∪ (U\NPclδ (A)) = U\(NS
clθ (A)∩NPclδ (A)), hence by Theorem 2.16, NM int(U
\A) =U\NM cl(A).

(3) Since, NM cl(A) =NS clθ (A)∩NPclδ (A) and A⊆
B, NM cl(A)=NS clθ (A)∩NPclδ (A)⊆NS clθ (B)∩NPclδ (B)=
NM cl(B).

(5) Since, NM cl(NM cl(A)) = NS clθ (NM cl(A))∩
NPclδ (NM cl(A)), by Theorem 2.16 NS clθ (NS clθ (A)
∩NPclδ (A))∩NPclδ (NS clθ (A)∩NPclδ (A)) ⊆ (NS
clθ (A)∩NS clθ (NPclδ (A)))∩ (NPclδ (NS clθ (A))∩N
Pclδ (A)) = NS clθ (A)∩NPclδ (A) = NM cl(A), hence
NM cl(NM cl(A))⊆NM cl(A). But, NM cl(A)⊆NM cl
(NM cl(A)). Therefore, NM cl(NM cl(A)) = NM cl(A).

Remark 2.18. The inclusion relation in part (6),(7) of the
above theorem cannot be replaced by equality as shown by
the following example.

Example 2.19. In Example 2.8,

(i) If A = {b}, B = {d} and A∪B = {b,d}, then NM cl
(A) =A, NM cl(B) =B and NM cl(A∪B) = {a,b, d}.
Hence, NM cl(A∪B) 6⊆NM cl(A)∪NM cl(B).

(ii) If A= {b,d}, C = {a,d} and A∩B= {d}, then NM cl(A)=
{a,b,d}, NM cl(C) = C and NM cl(A ∩C) = {d}.
Therefore, NM cl(A)∩NM cl(c) 6⊆NM cl(A∩C).

(iii) If D = {a}, C = {d} and D∪C = {a,d}, then NM int
(D) = φ , NM int(C) = {d} and NM int(D∪C) = {
a,d}. So, NM int(D∪C) 6⊆NM int(D)∪NM int(C).

Lemma 2.20. Let A be subset in a Nts (U,τR(X)). Then

(1) NPint(NPclδ (A)) =NPclδ (A)∩Nint(Ncl(A))
and NPcl(Pintδ (A)) = Pintδ (A)∪Ncl(Nint(A)).

(2) NPintθ (NPclδ (A)) =NPclδ (A)∩Nint(Nclθ ( A))
and NPclθ (NPintδ (A)) =NPintδ (A)∪Ncl(Nintθ
(A)).

(3) NS clθ (Nintθ (A)) =NS cl(Nintθ (A)) =Nint(Ncl(
Nintθ (A)))

Proposition 2.21. Let A be subset in a Nts (U,τR(X)). Then:

(1) NM cl(A) = A∪NPintθ (NPclδ (A)).

(2) NM int(A) = A∩NPclθ (NPintδ (A)).

Proof. (1) By Lemma 2.20, A∪NPintθ (NPclδ (A)) = A∪
(NPclδ (A) ∩ Nint(Nclθ (A))) = (A ∪ NPclδ (A))
∩(A∪Nint(Nclθ (A))) =NPclδ (A)∩NS clθ (A)=NM cl(A).

(2) By Lemma 2.20, A ∩NPclθ (NPintδ (A)) = A ∩
(NPintδ (A)∪Ncl(Nintθ (A))) = (A∩NPintδ (A))∪ (A∩
Ncl(Nintθ (A))) =NPintδ (A)∪NS intθ (A) =NM int(A).

Theorem 2.22. Let A be subset in a Nts (U,τR(X)). Then A
is an NM o set iff A⊆NPclθ (NPintδ (A)).

Proof. Let A be an NM o set. Then by Theorem 2.16, A =
NM int(A) and by Proposition 2.21, A=A∩NPclθ (NPintδ (A))
and hence, A⊆NPclθ (NPintδ (A)).

Conversely, let A⊆NPclθ (NPintδ (A)). Then by Propo-
sition 2.21,
A⊆ A∩NPclθ (NPintδ (A)) =NM int(A).
so, A ⊆ NM int(A). Then A = NM int(A) and hence,
A is NM o.

Theorem 2.23. Let A be subset in a Nts (U,τR(X)). Then
A⊆NPclθ (NPintδ (A)) iff NPclθ (A)=NPclθ (NPintδ (A)).

Proof. Let A ⊆ NPclθ (NPintδ (A)). Then NPclθ (A) ⊆
NPclθ (NPintδ (A)) and hence,NPclθ (A)
=NPclθ (N Pintδ (A)).

Conversely, let NPclθ (A) =NPclθ (NPintδ (A)).
Then NPclθ (A) ⊆ NPclθ (NPintδ (A)) and hence,
A⊆NPclθ (NPintδ (A)).

Theorem 2.24. Let A be subset in a Nts (U,τR(X)). Then A
is an NM c set iff NPintθ (NPclδ (A))⊆ A.
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Proof. Let A be an NM c set. Then by Theorem 2.16, A =
NM cl(A) and by Proposition 2.21, A = A ∪ NPintθ
(NPclδ (A)) and hence, A⊇NPintθ (NPclδ (A)).

Conversely, let A⊇NPintθ (NPclδ (A)). Then by Propo-
sition 2.21, A⊇ A∪NPintθ (NPclδ (A)) =NM cl (A). so,
A⊇NM cl(A). Then A =NM cl(A) and hence, A is NM c.

Theorem 2.25. Let A be subset in a Nts (U,τR(X)). Then
NPintθ (NPclδ (A)) ⊆ A iff NPintθ (A) = NPintθ
(NPclδ (A))

Proof. (1)⇒ (2). Let A be an NM c set. Then by Theo-
rem 2.16, A =NM cl(A) and by Proposition 2.21, A = A∪
NPintθ (NPclδ (A)) and hence, A⊇NPintθ (NPclδ (A)).

(2)⇒ (1). Let A⊇NPintθ (NPclδ (A)). Then by Propo-
sition 2.21,
A⊇ A∪NPintθ (NPclδ (A)) =NM cl(A).
so, A ⊇ NM cl(A). Then A = NM cl(A) and hence, A is
NM c .

(2)⇒ (3). Let A⊇NPintθ (NPclδ (A)). Then
NPintθ (A)⊇NPintθ (NPclδ (A)) and hence,
NPintθ (A) =NPintθ (NPclδ (A)).

(3) ⇒ (2). Let NPintθ (A) = NPintθ (NPclδ (A)) .
Then NPintθ (A) ⊇ NPintθ (NPclδ (A)) and hence,A ⊇
NPintθ (NPclδ (A)).

Definition 2.26. A subset A of a Nts, (U,τR(X)) is said to
be locally NM c∗∗ (briefly, NlMc∗∗) if A = G∩F for each G
is No and F is NM c.

Theorem 2.27. Let H be a subset of a Nts, (U,τR(X)). Then
H is NlMc∗∗ iff H = G∩NM cl(H).

Proof. Since H is a NlMc∗∗ set, H = G∩F , for each G is
No and F is NM c, hence H ⊆NM cl(H)⊆NM cl(F) = F ,
thus H ⊆ G∩NM cl(H) ⊆ G∩NM cl(F) = H. Therefore
H = G∩NM cl(H). Conversely, since NM cl(H) is NM c
and H = G∩NM cl(H), then H is NlMc∗∗.

Theorem 2.28. Let A be a NlMc∗∗ subset of a Nts, (U,τR(X)).
Then

(1) NM cl(A)\A is an NM c set.

(2) (A∪ (U\NM cl(A))) is an NM o .

(3) A⊆NMNint(A∪ (U\NM cl(A))).

Proof. (1) If A is NlMc∗∗ set, then there exist an No set
G such that A = G ∩NM cl(A). Hence, NM cl(A)\A =
NM cl(A)\(G∪NM cl(A))) = NM cl(A)∩ [U\(G∩NM
cl(A))] = NM cl(A)∩ [(U\G)∪ (U\NM cl(A))] = NM cl
(A)∩ (U\G) which is NM c .

(2) From (1), NM cl(A)\A is NM c , then U\[NM cl
(A)\A)] is an NM o set and U\[NM cl(A)\A)] =U\NM cl
(A)∪ (U ∩A) = A∪ (U\NM cl(A)), hence A∪ (U\NM cl
(A)) is NM o .

(3) It is clear that, A ⊆ (A∪ (U\NM cl(A))) =NM int
(A∪ (U\NM cl(A))).

Remark 2.29. The family NM O(U,τR(X)) is a supra topol-
ogy on U.

Proposition 2.30. NθS O(U,τR(X))∪NδPO(U,τR(X ))⊆
NM O(U,τR(X)).

Conclusion
In this paper, we have studied the class of NM o sets and their
properties in Nts.
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