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Abstract. The main objective of this study is to introduce a new hybrid intelligent

structure called neutrosophic micro topology. Some properties like neutrosophic

micro interior and neutrosophic micro closure are derived.

1. INTRODUCTION

Zadehs [17] Fuzzy set laid the foundation of many theories such as intuitionistic

fuzzy set and neutrosophic set, rough sets etc. Later, researchers developed K. T.

Atanassovs [2] intuitionistic fuzzy set theory in many fields such as differential equa-

tions, topology, computerscience and so on. F. Smarandache [15, 16] found that some

objects have indeterminacy or neutral other than membership and non-membership.

So he coined the notion of neutrosophy. R. Dhavaseelan et al [1, 4, 5, 6, 7, 8, 9, 13]
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studied in various concept covered in neutrosophy. M. Lellis Thivagar et al [12] in-

troduced and studied neutrosophic nano topology. S. Chandrasekar [3] introduced

and studied micro toplogy like micro interior, micro closure, micro continuous re-

spectively. The main objective of this study is to introduce a new hybrid intelligent

structure called neutrosophic micro topology. The significance of introducing hybrid

structures is that the computational techniques, based on any one of these structures

alone, will not always yield the best results but a fusion of two or more of them

can often give better results. The rest of this article is organized as follows. Some

preliminary concepts required in our work are briefly recalled in section 2. In section

3, the concept of neutrosophic micro topology is investigated with some properties

on neutrosophic micro interior, neutrosophic micro closure and neutrosophic micro

continuous.

2. PRELIMINARIES

Definition 2.1. [15, 16] A neutrosophic set (in short ns) K on a set X ̸= ∅ is defined

by K = {≺ a, PK(a), QK(a), RK(a) ≻ : a ∈ X} where PK : X → [0,1], QK : X

→ [0,1] and RK : X → [0,1] denotes the membership of an object, indeterminacy

and non-membership of an object, for each a X to K, respectively and 0 ≤ PK(a) +

QK(a) + RK(a) ≤ 3 for each a ∈ X.

Definition 2.2. [14] Let K = {≺ a, PK(a), QK(a), RK(a) ≻ : a ∈ X} be a ns. We

must introduce the ns 0∼ and 1∼ in X as follows:

0∼ may be defined as:

(1) 0∼ = {≺ x, 0, 0, 1 ≻ : x ∈ X}

(2) 0∼ = {≺ x, 0, 1, 1 ≻ : x ∈ X}
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(3) 0∼ = {≺ x, 0, 1, 0 ≻ : x ∈ X}

(4) 0∼ = {≺ x, 0, 0, 0 ≻ : x ∈ X}

1∼ may be defined as:

(a) 1∼ = {≺ x, 1, 0, 0 ≻ : x ∈ X}

(b) 1∼ = {≺ x, 1, 0, 1 ≻ : x ∈ X}

(c) 1∼ = {≺ x, 1, 1, 0 ≻ : x ∈ X}

(d) 1∼ = {≺ x, 1, 1, 1 ≻ : x ∈ X}

Proposition 2.3. [14] For any ns S, then the following conditions are satisfied:

(1) 0∼ ≤ S, 0∼ ≤ 0∼.

(2) S ≤ 1∼, 1∼ ≤ 1∼.

Definition 2.4. [14] Let K = {≺ a, PK(a), QK(a), RK(a) ≻ : a ∈ X} be a ns.

(1) A ns K is an empty set i.e., K = 0∼ if 0 is membership of an object and 0 is

an indeterminacy and 1 is a non-membership of an object respectively. i.e.,

0∼ = {x, (0, 0, 1) : x ∈ X}

(2) A ns K is a universal set i.e., K = 1∼ if 1 is membership of an object and 1

is an indeterminacy and 0 is a non-membership of an object respectively. 1∼

= {x, (1, 1, 0) : x ∈ X}

(3) K1 ∪ K2 = {a, max {PK1(a), PK2(a)}, max {QK1(a), QK2(a)}, min {RK1(a),

RK2(a)} : a ∈ X}

(4) K1 ∩ K2 = {a, min {PK1(a), PK2(a)}, min {QK1(a), QK2(a)}, max {RK1(a),

RK2(a)} : a ∈ X}

(5) KC
1 = {≺ a, RK(a), 1 − QK(a), PK(a) ≻ : a ∈ X}
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Definition 2.5. [14] A neutrosophic topology (nt) in Salamas sense on a nonempty

set X is a family τ of ns in X satisfying three axioms:

(1) Empty set (0∼) and universal set (1∼) are members of τ .

(2) K1 ∩ K2 ∈ τ where K1, K2 ∈ τ .

(3) ∪Kδ ∈ τ for every {Kδ : δ ∈ ∆} ≤ τ .

Each ns in nt are called neutrosophic open sets. Its complements are called neutro-

sophic closed sets.

Definition 2.6. [11]

Let U be a non-empty finite set of objects called the universe and R be an equivalence

relation on U named as the indiscernibility relation. Elements belonging to the same

equivalence class are said to be indiscernible with one another. The pair (U, R) is

said to be the approximation space. Let X ⊆ U.

(1) The lower approximation of X with respect to R is the set of all objects, which

can be for certain classified as X with respect to R and it is denoted by LR(X).

LR(X) =
∪

xϵU{R(X): R(X) ⊆ X} where R(x) denotes the equivalence class

determined by X.

(2) The upper approximation of X with respect to R is the set of all objects, which

can be possibly classified as X with respect to R and it is denoted by UR(X).

UR(X) =
∪

xϵU{R(X): R(X) ∩ X ̸= ϕ}

(3) The boundary region of X with respect to R is the set of all objects, which can

be neither in nor as not-X with respect to R and it is denoted by BR(X) and

BR(X) = UR(X) − LR(X)

Proposition 2.7. [11] If (U, R) is an approximation space and X, Y ⊆ U, then

(1) LR(X) ⊆ X ⊆ UR(X).
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(2) LR(ϕ)= UR(ϕ) = ϕ , LR(U) = UR(U) = U.

(3) UR(X ∪ Y ) = UR(X) ∪ UR(Y ).

(4) UR(X ∩ Y ) ⊆ UR(X) ∩ UR(Y ).

(5) LR(X ∪ Y ) ⊇ LR(X) ∪ LR(Y ).

(6) LR(X ∩ Y ) = LR(X) ∩ LR(Y ).

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

(8) UR(X
c) = [LR(X)]c and LR(X

c) = [UR(X)]c.

(9) UR(UR(X)) = LR(UR(X)) = UR(X).

(10) LR(LR(X)) = UR(LR(X)) = LR(X) .

Definition 2.8. [11] Let U be a universe, R be an equivalence relation on U and

τR(X) ={U, ϕ , LR(X) , UR(X) , BR(X)}, where X ⊆ U. Then by Proposition 2.7,

τR(X) satisfies the following axioms

(1) U , ϕ ϵ τR(X).

(2) The union of the elements of any sub-collection of τR(X) is in τR(X).

(3) The intersection of the elements of any finite sub collection of τR(X) is in

τR(X).

Then τR(X) is called the nano topology on U with respect to X.

The space (U, τR(X)) is the nano topological space. The elements of are

called nano open sets.

Definition 2.9. [11]

If (U, τR(X)) is the nano topological space with respect to X where X ⊆ U and if

A ⊆ U, then
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(1) The nano interior of the set A is defined as the union of all nano open subsets

contained in A and it is denoted by nint(A). That is, nint(A) is the largest

nano open subset of A.

(2) The nano closure of the set A is defined as the intersection of all nano closed

sets containing A and it is denoted by ncl(A). That is, ncl(A) is the smallest

nano closed set containing A.

Definition 2.10. [3] Let (U, τR(X)) be a nano topological space. Then, µR(X) =

{N ∪ ( Ń ∩ µ) : N, Ń ∈ τR(X) and µ /∈ τR(X)} is called the Micro topology on U

with respect to X. The triplet (U, τR(X), µR(X) ) is called Micro topological space.

Definition 2.11. [3] The Micro topology µR(X) satisfies the following axioms

(1) U, ϕ ∈ µR(X).

(2) The union of the elements of any sub-collection of µR(X) is in µR(X).

(3) The intersection of the elements of any finite sub collection of µR(X) is in

µR(X).

Then µR(X) is called the Micro topology on U with respect to X. The triplet (U,

τR(X), µR(X)) is called Micro topological spaces and the elements of µR(X) are called

Micro open sets and the complement of a Micro open set is called a Micro closed set.

Definition 2.12. [3] For any two Micro sets A and B in a Micro topological space

(U, τR(X), µR(X)),

(1) A is a Micro closed set if and only if Mic-cl(A) = A.

(2) A is a Micro open set if and only if Mic-int(A) = (A).

(3) A ⊆ B implies Mic-int(A) ⊆ Mic-int(B) and Mic-cl(A) ⊆ Mic-cl(B).

(4) Mic-cl( Mic-cl(A)) = Mic-cl(A) and Mic-int(Mic-int(A)) = Mic-int(A).
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(5) Mic-cl (A ∪ B) ⊇ Mic-cl(A) ∪ Mic-cl(B).

(6) Mic-cl(A ∩ B) ⊆ Mic-cl(A) ∩ Mic-cl(B).

(7) Mic-int(A ∪ B) ⊇ Mic-int(A) ∪ Mic-int(B).

(8) Mic-int(A ∩ B) ⊆ Mic-int(A) ∩ Mic-int(B).

(9) Mic-cl(AC) = [Mic− int(A)]C.

(10) Mic-int( AC) = [Mic− cl(A)]C

Definition 2.13. [12] Let U be a non-empty set and R be an equivalence relation

on U. Let F be a neutrosophic set in U with the membership function µF , the in-

determinancy function σF and the non-membership function νF . The neutrosophic

nano lower, neutrosophic nano upper approximation and neutrosophic nano boundary

of F in the approximation (U,R) denoted by N(F), N(F)and BN(F) are respectively

defined as follows:

(1) N(F) = {≺ x, µRA(x) σRA(x) νRA(x) ≻ : y ∈ [X]R, x∈ U}

(2) N(F) = {≺ x, µRA(x) σRA(x) νRA(x) ≻ : y ∈ [X]R, x∈ U}

(3) BN(F)= N(F) − N(F)

where µRA(x) =
∧

y∈[X]R
µA(y), σRA(x) =

∧
y∈[X]R

σA(y), νRA(x) =
∧

y∈[X]R
νA(y).

µRA(x) =
∧

y∈[X]R
µA(y), σRA(x) =

∧
y∈[X]R

σA(y), νRA(x) =
∧

y∈[X]R
νA(y).

Definition 2.14. [12] Let U be a universe, R an equivalence relation on U and F a

neutrosophic set in U and if the collection τN(F) = {0N , 1N , N(F), N(F), BN(F)}

forms a topology then it is said to be a neutrosophic nano topology. We call (U,

τN(F)) as the neutrosophic nano topological space. The elements of τN(F) are called

neutrosophic nano open sets.



8 1S. GANESAN AND 2S. JAFARI

Definition 2.15. [12] Let U be a nonempty set and the neutrosophic sets A and B

in the form A = {≺ x : µA(x), σA(x), νA(x)≻, x ∈ U}, B = {≺ x : µB(x), σB(x),

νB(x)≻, x ∈ U}. Then the following statements hold

(1) 0N = {x, (0, 0, 1) : x ∈ U}.

(2) 1N = {x, (1, 1, 0) : x ∈ U}.

(3) A ∪ B = {a, max {µA(x), µB(x)}, max {σA(x), σB(x)}, min {νA(x), νB(x)}

: x ∈ U}.

(4) A ∩ B = {a, min {µA(x), µB(x)}, min {σA(x), σB(x)}, max {νA(x), νB(x)}

: x ∈ U}.

(5) AC
1 = {≺ a, νA(x), 1 −σA(x), µA(x) ≻ : x ∈ U}.

(6) A ⊆ B iff µA(x) ≤ µB(x), σA(x) ≤ σB(x), νA(x) ≤ νB(x) for all x ∈ U.

(7) A = B iff A ⊆ B, B ⊆ A

Definition 2.16. [12] If (U, τN(F)) is a neutrosophic nano topological space with

respect to neutrosophic subset of U and if A be any neutrosophic subset of U, then

the neutrosophic nano interior of A is defined as the union of all neutrosophic nano

open subsets of A and it is denoted by NF int(A). That is, NF int(A) is the largest

neutrosophic nano open subset of A. The neutrosophic nano closure of A is defined

as the intersection of all neutrosophic nano closed sets containing A and it is denoted

by NF cl(A). That is, NF cl(A) is the smallest neutrosophic nano closed set containing

A.

Definition 2.17. [3] A map f : (U, τR(X), µR(X)) → (L, τ ′R(Y ), µ′
R(Y )) is called

Micro-continuous if f−1(V) is a Micro closed set of (U, τR(X), µR(X)) for every

Micro closed set V of (L, τ ′R(Y ), µ′
R(Y )).
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3. Neutrosophic Micro Topological Spaces

Definition 3.1. Let (U, τN(F)) be a neutrosophic nano topological space. Then,

λN(F ) = {S ∪ ( Ś ∩ λ) : S, Ś ∈ τN(F) and λ /∈ τN(F)} is called the neutrosophic

micro topology on U with respect to F. The triplet (U, τN(F), λN(F ) ) is called

neutrosophic micro topological space.

Definition 3.2. The neutrosophic micro topology λN(F ) satisfies the following ax-

ioms

(1) U, ϕ ∈ λN(F ).

(2) The union of the elements of any sub-collection of λN(F ) is in λN(F ).

(3) The intersection of the elements of any finite sub collection of λN(F ) is in

λN(F ).

Then λN(F ) is called the neutrosophic micro topology on U with respect to F. The

triplet (U, τN(F), λN(F ) ) is called neutrosophic micro topological spaces and the

elements of λN(F ) are called neutrosophic micro open sets and the complement of a

neutrosophic micro open set is called a neutrosophic micro closed set.

Definition 3.3. If (U, τN(F), λN(F ) ) is a neutrosophic micro topological space

with respect to neutrosophic subset of U and if A is any neutrosophic subset of U,

then the neutrosophic nano interior of A is defined as the union of all neutrosophic

micro open subsets of A and it is denoted by Nmi-int(A). That is, Nmi-int(A) is the

largest neutrosophic micro open subset of A. The neutrosophic micro closure of A is

defined as the intersection of all neutrosophic micro closed sets containing A and it

is denoted by Nmi-cl(A). That is, Nmi-cl(A) is the smallest neutrosophic micro closed

set containing A.
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Theorem 3.4. Let (U, τN(F), λN(F ) ) be a neutrosophic micro topological space

with respect to F where F is a neutrosophic subset of U. Let A and B be neutrosophic

subsets of U. Then the following statements hold :

(1) A ⊆ Nmi-cl(A).

(2) A is a neutrosophic micro closed set if and only if Nmi-cl(A) = A.

(3) Nmi-cl(0∼) = 0∼ and Nmi-cl(1∼) = 1∼.

(4) A ⊆ B implies Nmi-cl(A) ⊆ Nmi-cl(B).

(5) Nmi-cl(A ∪ B) ⊆ Nmi-cl(A) ∪ Nmi-cl(B).

(6) Nmi-cl(A ∩ B) ⊆ Nmi-cl(A) ∩ Nmi-cl(B).

(7) Nmi(Nmi-cl(A)) = Nmi-cl(A).

(8) Nmi-int(U− A) = X − Nmi-cl(A).

Proof. (1) By definition of neutrosophic micro closure, A ⊆ Nmi-cl(A).

(2) If A is neutrosophic micro closed, then A is the smallest neutrosophic micro

closed set containing itself and hence Nmi-cl(A) = A. Conversely, if Nmi-cl(A)

= A, then A is the smallest neutrosophic micro closed set containing itself

and hence A is neutrosophic micro closed.

(3) Since 0∼ and 1∼ are neutrosophic micro closed in (U, τN(F), λN(F ) ), Nmi-

cl(0∼) = 0∼ and Nmi-cl(1∼) = 1∼.

(4) If A ⊆ B, since B ⊆ Nmi-cl(B), then A ⊆ Nmi-cl(B). That is, Nmi-cl(B) is

a Neutrosophic micro closed set containing A. But Nmi-cl(A) is the smallest

Neutrosophic micro closed set containing A. Therefore, Nmi-cl(A) ⊆ Nmi-

cl(B).

(5) Since A ⊆ A ∪ B and B ⊆ A ∪ B, Nmi-cl(A)⊆ Nmi-cl(A ∪ B) and Nmi-cl(B)⊆

Nmi-cl(A ∪ B). Therefore, Nmi-cl(A) ∪ Nmi-cl(B) ⊆ Nmi-cl(A ∪ B). By the

fact that A ∪ B ⊆ Nmi-cl(A) ∪ Nmi-cl(B), and since Nmi-cl(A ∪ B) is the
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smallest micro closed set containing A ∪ B, so Nmi-cl(A ∪ B) ⊆ Nmi-cl(A) ∪

Nmi-cl(B). Thus, Nmi-cl(A ∪ B) = Nmi-cl(A) ∪ Nmi-cl(B).

(6) Since A ∩ B ⊆ A and A ∩ B ⊆ B, Nmi-cl(A ∩ B) ⊆ Nmi-cl(A) ∩ Nmi-cl(B).

(7) Since Nmi-cl(A) is micro closed, Nmi-cl(Nmi-cl(A)) = Nmi-cl(A).

(8) For A ≤ U, U − Nmi-cl(A) = U − min {L : L ≥ A, L is neutrosophic micro

closed} = max { U − L : L ≥ A, L is neutrosophic micro closed} = max {U

L : U − A ≥ U − L, U is neutrosophic micro closed} = Nmi-int(U − A).

�

Theorem 3.5. Let (U, τN(F), λN(F ) ) be a neutrosophic micro topological space

with respect to F where F is a neutrosophic subset of U. Let A and B be neutrosophic

subsets of U. Then the following statements hold :

(1) A ⊆ Nmi-int(A).

(2) A is a neutrosophic micro open set if and only if Nmi-int(A) = A.

(3) Nmi-int(0∼) = 0∼ and Nmi-int(1∼) = 1∼.

(4) A ⊆ B implies Nmi-int(A) ⊆ Nmi-int(B).

(5) Nmi-int(A ∪ B) ⊆ Nmi-int(A) ∪ Nmi-int(B).

(6) Nmi-int(A ∩ B) ⊆ Nmi-int(A) ∩ Nmi-int(B).

(7) Nmi(Nmi-int(A)) = Nmi-int(A).

(8) Nmi-cl(U − A) = X−Nmi-int(A).

Proof. It is similar to the proof of Theorem 3.5. �

Example 3.6. Let U = {P} be the universe of discourse. Let U / R = {P} be an

equivalence relation on U and A = ≺ (0.6, 0.5, 0.5)≻ be a neutrosophic set on U then

N(A) = {≺ (0.4, 0.5, 0.5)≻}, N(A) = {≺ (0.6, 0.5, 0.5)≻}, B(A) = {≺ (0.5, 0.5,

0.5)≻}. Then the collection τN(A) = {0∼, ≺ (0.4, 0.5, 0.5)≻, ≺ (0.6, 0.5, 0.5)≻,
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≺ (0.5, 0.5, 0.5)≻, 1∼}. Then λ = ≺ (0.2, 0.3, 0.4)≻. Neutrosophic micro open =

λN(A) = {0∼, ≺ (0.2, 1, 0.4)≻, ≺ (0.2, 1, 0.5)≻, ≺ (1, 0.3, 0)≻, ≺ (0.4, 0.5, 0.5)≻,

≺ (0.4, 0.5, 0.4)≻, ≺ (0.6, 0.5, 0.5)≻, ≺ (0.6, 0.5, 0.4)≻, ≺ (0.5, 0.5, 0.5)≻, ≺

(0.5, 0.5, 0.4)≻, 1∼} is a neutrosophic micro topology on U and neutrosophic micro

closed = (λN(A))
C = {1C∼, ≺ (0.4, 0, 0.2)≻, ≺ (0.5, 0, 0.2)≻, ≺ (0, 0.7, 1)≻, ≺

(0.5, 0.5, 0.4)≻, ≺ (0.4, 0.5, 0.4)≻, ≺ (0.5, 0.5, 0.6)≻, ≺ (0.4, 0.5, 0.6)≻, ≺ (0.5,

0.5, 0.5)≻, ≺ (0.4, 0.5, 0.5)≻, 0C∼} is also a neutrosophic micro topology on U.

We know that 0∼ = {≺ x, 0, 0, 1 ≻ : x ∈ U}, 1∼ = {≺ x, 1, 1, 0 ≻ : x ∈ U} and

0C∼ = {≺ x, 1, 1, 0 ≻ : x ∈ U}, 1C∼ = {≺ x, 0, 0, 1 ≻ : x ∈ U}.

Here A = ≺ (0.2, 1, 0.4)≻. Nmi-int(A) = ≺ (0, 1, 1)≻ ∨ ≺ (0.2, 0, 0.4)≻ ∨ ≺

(0.2, 1, 0.4)≻ ∨ ≺ (0.2, 1, 0.5)≻ ∨ ≺ (0.2, 0.3, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.5)≻ ∨ ≺

(0.2, 0.5, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.5)≻ ∨ ≺ (0.2, 0.5, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.5)≻ ∨

≺ (0.2, 0.5, 0.4)≻ = ≺ (0.2, 1, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.4)≻ =

≺ (0.2, 1, 0.4)≻ ∨ ≺ (0.2, 0.5, 0.4)≻ = ≺ (0.2, 1, 0.4)≻.

Therefore Nmi-int(A) = ≺ (0.2, 1, 0.4)≻.

Hence A is a neutrosophic micro open set if and only if Nmi-int(A) = A.

Similarly, A is a neutrosophic micro closed set if and only if Nmi-cl(A) = A.

Theorem 3.7. (U, τN(F), λN(F )) be a neutrosophic micro topological space with

respect to F where F is a neutrosophic subset of U. Let A be a neutrosophic subset of

U. Then

(1) 1∼ − Nmi-int(A) = Nmi-cl(1∼ − A).

(2) 1∼ − Nmi-cl(A) = Nmi-int(1∼ − A).

Remark 3.8. Taking complements on either side of(1) and (2) of Theorem 3.7, we

get (Nmi-int(A)) = 1∼ − Nmi-cl(1∼ − A)) and (Nmi-cl(A)) = 1∼ − (Nmi-int(1∼ −

A)).
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Definition 3.9. A map f : (U, τN(F), λN(F ) ) → (L, τN ’(F), λN ’(F) ) is called

neutrosophic micro-continuous if f−1(V) is a neutrosophic micro closed set of (U,

τN(F), λN(F ) ) for every neutrosophic micro closed set V of (L, τN ’(F), λN ’(F) ).

Theorem 3.10. A map f : (U, τN(F), λN(F ) ) and (L, τN ’(F), λN ’(F) ) are neu-

trosophic micro topological spaces. Then

(1) Identity map from (U, τN(F), λN(F ) ) to (L, τN ’(F), λN ’(F) ) is a neutro-

sophic micro continuous function.

(2) Any constant function which maps from (U, τN(F), λN(F ) ) to (L, τN ’(F),

λN ’(F) ) is a neutrosophic micro continuous function.

Proof. The proof is obvious. �

Theorem 3.11. Let f : U → L be a map on two nms (U, τN(F), λN(F ) ) and (L,

τN ’(F), λN ’(F) ). Then the following statements are equivalent:

(1) f is neutrosophic micro continuous function.

(2) f−1(V) is an neutrosophic micro closed set for each neutrosophic micro closed

set V in L.

(3) Nmi-cl(f
−1(V)) ≤ f−1(Nmi-cl(V)) for V ∈ L.

(4) Nmi-cl(f(A)) ≥ f(Nmi-cl(A)) for A ∈ U.

(5) Nmi-int(f
−1(A)) ≥ f−1(Nmi-int(A)) for A ∈ U.

Proof. (1) ⇒ (2) Let V be a neutrosophic micro closed in L. Then f−1(V)C = f−1(VC)

neutrosophic micro closed in U.

(2) ⇒ (3) Nmi-cl(f
−1(V)) = min {G : f−1(V) ≤ G, DC is neutrosophic micro closed})

≤ min {f−1(G) : V ≤ G , DC is neutrosophic micro closed in L} = f−1({G : V ≤ GC

is neutrosophic micro closed in L}) = f−1(Nmi-cl(V)).
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(3) ⇒ (4) Since A ≤ f−1(f(A)), than Nmi-cl(f(A)) ≤ Nmi-cl(f
−1(f(A))) ≤ f−1(Nmi-

cl(f(A))). Therefore f(Nmi-cl(A)) ≤ Nmi-cl(f(A)).

(4)⇒ (5) f(Nmi-int(f
−1(A)))C = f(Nmi-cl(f

−1(A))C) = f(Nmi-cl(f(A)
C))≤Nmi-cl(f(f

−1(AC)))

≤ Nmi-cl(A
C) = (Nmi-int(A))

C . This implies that Nmi-int(f
−1(B))C ≤ f−1(Nmi-

int(A))C= (f−1(Nmi-int(A)))
C . Taking complement on both sides, f−1(Nmi-int(A))

≤ Nmi-int(f
−1(A)). �

Conclusion

Neutrosophic set is a general formal framework, which generalizes the concept

of classic set, fuzzy set, interval valued fuzzy set, intuitionistic fuzzy set, interval

intuitionistic fuzzy set, nano set, interval valued nano set, intuitionistic nano set,

and interval intuitionistic nano set. Since the world is full of indeterminacy, the

neutrosophic micro topology found its place into contemporary research world. Hence

this neutrosophic micro topological spaces can also be extended to a neutrosophic

spatial region.
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[7] R. Dhavaseelan, S. Jafari, C. Özel and M. A. Al-Shumrani, Generalized neutrosophic contra-

continuity, New Trends in Neutrosophic Theory and Applications. Volume II, (2018), 283-298

[8] R.Dhavaseelan, S. Jafari, R. M. Latif and F. Smarandache, Neutrosophic rare α-continuity,

New Trends in Neutrosophic Theory and Applications. Volume II, (2018), 337-345

[9] R. Dhavaseelan1, S. Jafari, N. Rajesh, F. Smarandache, Neutrosophic semi-continuous multi-

functions, New Trends in Neutrosophic Theory and Applications. Volume II, (2018), 346-355

[10] S. Ganesan and F. Smarandache, Some new classes of neutrosophic minimal open sets, Asia

Mathematika, 5(1), (2021), 103-112. doi.org/10.5281/zenodo.4724804

[11] M. Lellis Thivagar and Carmel Richard, On Nano forms of weakly open sets, International

Journal of Mathematics and Statistics Invention, 1(1)(2013), 31-37.

[12] M. Lellis Thivagar, S. Jafari V. Sutha Devi and V. Antonysamy, A novel approach to nano

topology via neutrosophic sets, Neutrosophic Sets and Systems, 20 (2018), 86-94.

[13] M. Parimala1, M. Karthika, R. Dhavaseelan, S. Jafari, On neutrosophic supra pre-Continuous

functions in neutrosophic topological spaces, New Trends in Neutrosophic Theory and Appli-

cations. Volume II, (2018), 356-368

[14] A. A. Salama and S. A. Alblowi, Neutrosophic Set and Neutrosophic Topological Spaces. IOSR

J. Math, (2012), 3, 31-35.

[15] F. Smarandache, Neutrosophy and Neutrosophic Logic. First International Conference on Neu-

trosophy, Neutrosophic Logic Set, Probability and Statistics, University of New Mexico, Gallup,

NM, USA, (2002).

[16] F. Smarandache, A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic

Set, Neutro-sophic Probability, American Research Press: Rehoboth, NM, USA, (1999).



16 1S. GANESAN AND 2S. JAFARI

[17] L. A. Zadeh, Fuzzy Sets, Information and Control, (1965), 18, 338-353.


