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Abstract. Plenty of topologists are exploring and discovering multiple forms of topological spaces. The chief
objective of the current enquiry is to establish and evaluate an original hybrid topological space named Neutro-
sophic Micro Vague Topological Space. When contrasted with distinctive fuzzy sets, Neutrosophic Micro Vague
sets give more adaptive framework for dealing with uncertainties and obscurity because they allow more nuanced
portrayal of the multitude of the elements of inconsistencies. Some of the basic definitions and operations on
Neutrosophic Micro Vague Sets are defined and examined with numerical examples. Furthermore,some of the
basic algebraic properties of Neutrosophic Micro Vague Sets are described and investigated with appropriate

examples.
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1. Introduction

Fuzzy sets (FS) which were first coined by L.A. Zadeh [1] in 1965 are the most required
perspectives in modern mathematics. C.L. Chang [2] pioneered a version of fuzzy topology in
1967. Atanassov [3] recommended the Intuitionistic Fuzzy Set (IFS) in 1986, which has been
widely utilised in various fields of mathematics. Around 1993, Gau and Buehrer [4] identified
Vague sets (VS) as a further development of F'S research and they are considered as a unique
instance of context-aware F'S. Bustince. H along with Burillo. P [15] demonstrated that VSs
are IFSs in 1996. Florentin Smarandache [5], [6] an eminent mathematician and analyst, pre-
miered neutrosophy as a broadening of fuzzy set theory. The referrals ”neutrosophy” speaks

to the scrutiny of not just truth and falsehood as essential components but also indeterminacy
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which deals with uncertainty or unpredictability in precisely the same way as fuzzy systems
operate. Mathematically a Neutrosophic set (NS) has been assigned over the universal set X
and contains three subsets. 1. Truth component: this subset reflects the components that are
unquestionably part of the set. 2. Indeterminacy component: this subset represents elements
that are unsure whether or not they belong to the set. 3. Falsity component: this subset
indicates the elements which are unambiguously not in the set. The Neutrosophic Two Fold
Algebra was first presented by F. Smarandache [17] in 2024.

Implementing the concept of neutrosophic frequency and neutrosophic relative frequency
distribution, Adebisi S. A. and Broumi S. |16] have examined the educational progress of a
group of students in their primary disciplines. Shawkat Alkhazaleh [7] formed the Neutro-
sophic Vague set (NVS) idea during 2015 as an amalgamation of NS and VS. He defined the
basic operations for NVSs such as Union, Intersection, complement and inclusion. These op-
erations are intended to manage the triple membership degrees while retaining the traits of
unpredictability and indeterminate nature. NVSs have specific features that set them apart
from other set enhancements. In 2024, Smarandache et.al [18] conducted an evaluation of
Blockchain Cybersecurity Based on Tree Soft and Opinion Weight Criteria Method under Un-
certainty Climate.

M. Lellis Thivagar [9], |[13] coined the Nano topology (NT) and Neutrosophic Nano Topology
(NNT) in the year 2013 and 2018 respectively. NT is centred on the concepts of lower ap-
proximation, higher approximation and boundary region which was brought by Z. Pawlak [8].
S. Chandrasekar [10] constructed Micro Topology (MT) later in 2019 by employing the basic
extension idea on NT. MT affords a lens that enables mathematicians and scientists to study
and comprehend the multifaceted intricacies of spaces, structures and networks particularly
where smaller factors are important. Emergent features at tiny sizes can be shown by MT.
MT entails scale relying analysis in which the features of a space are explored at different
degrees of detail or resolution. MT is also attributed to more technical topics like sheaf theory
and homotopy theory which deal with local patterns and continual deviations respectively. In
an environment of metric spaces, MT may entail investigating neighbourhood qualities con-
vergence at a point and other local aspects. In 2023, Vargees Vahini T and Trinita Pricilla
M [11] established the novel topological space named Micro Vague Topological Space. Mary
Margaret A et.al |12] in 2021 pioneered Neutrosophic Vague Nano Topological Space and have
studies some of the basic characteristics.

In this paper, we suggested an innovative topology called the Neutrosophic Micro Vague
Topology. Some novel sets in Neutrosophic Micro Vague Topological Space are introduced
and discussed. Additionally, using numerical examples certain fundamental definitions, oper-

ations and some of the basic algebraic characteristics on Neutrosophic Micro Vague Sets are
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addressed and explained. Learning about and employing these qualities enables academics
and practitioners to capitalise on Neutrosophic Micro Vague sets in several types of domains
contributing to more robust and flexible modelling of highly complex and volatile data. It can
be useful in an assortment of domains including pure mathematics, mathematical physics and
some areas of computer science where fine-grained spatial relationships are noteworthy. The
particular application and methodologies used may differ depending on the situation in which

Neutrosophic Micro Vague topology is used.

2. Preliminaries

Definition 2.1. [4] A VS § in the universe of discourse A is characterized by a truth mem-
bership function ¥ and a falsity membership function Az as follows: ¥z : A — [0,1]; Az :
A — [0,1] and Y5 + Az < 1 where 95 (™) is a lower bound on the grade of membership of
m derived from the evidence for 7 and Az (m) is a lower bound on the grade of membership
of the negation of m derived from the evidence against m. The Vague set § is written as
A= {(n, 9 () ,1 - Ag () lin € A}.

Definition 2.2. [6] Let A be a non-empty set and J be the unit interval [0,1]. A
Neut.Set is an object of the form ©® = {(m, 79 (M), dp (M), pp (Mm);m € A)} where
7o (M), o (M), o (M) € [0,1] with 0 < 7n () + ¢o (M) + v (M) < 3 V m € A. Here,
7o (M), ¢o (M) and pon (M) are respectively denote the Degree of truth membership, Degree

of indeterminacy membership and Degree of falsity membership.

Definition 2.3. [7] A Neut. Vag. Set 3 on the universe of discourse A is written as 3 =
{<m; 3 (), d3 (M), $3 (m)> | € A} whose truth membership, indeterminacy membership

and false membership function are defined as follows:

~

w3(m) = [r7, 7], d3(m) = [¢7,¢7], ¢3(m)= [ ,¢"]

Where,
(1) 77 =1-¢"
(2) pt=1—7" and

(3) T0< (m)*+ (#7) +(97)" < 2%
Definition 2.4. [11] Assume (S,0y(3)) a Nano.Vag. topological space. Let 0y (3) = {H U
(5'NO): 5,9 € oy(3)}. Then ny(3) is termed as Mic.Vag. topology (Shortly MV Topology)
of oy (3) by 6 where 6 ¢ oy (X); Then, 6y (X) fulfills the criteria listed here:

(1) Omy, Lmy € Oy (3)

(2) Arbitrary union of any sub collection of fy(3) is in 0y (3)

(3) Finite intersection of sub collection of 6y (3) is in 0y (3).
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The triplet (S,0y (3),60y(3)) is called the Micro Vague Topological Space. The elements of
0y (3) are called Micro Vague open sets and the complement of a Micro Vague Open set is

called a Micro Vague Closed set.

Definition 2.5. [12]| Let £ be a non-empty set and R be an equivalence relation on £. Let
S be a Neut.Vag. set in £. If the collection Jg (&) ={0nv, Lxv, NV (&) NV (S),Byy (6)}

satisfies the following axioms:
(1) Opy, Ly € I (6).
(2) Arbitrary union of any sub collection of ¥Jg (&) is in Vx (S).
(3) Finite intersection of sub collection of Vg (&) is in Iy (S).

then, ¥o; (&)is called the NVNT and (£, 99 (6)) is called the NVNTS. The elements of g (S)
are called NVNOS and the complement of it is called NVNCS.

3. Proposed Neutrosophic Micro Vague Topological Space

Definition 3.1. Let (£, ¥y (&)) be a NVNTS. Let Qp(S) = {dU (¥ NQ) : Q ¢ Uy(S)}.
Then Qy(6) is called the Neutrosophic Micro Vague Topology (shortly N MVT) of dx(S)
by 7 if it satisfies the following axioms:

(1) On s vy € Qp(6).

(2) The union of the elements of any sub collection of (&) is in Qy (S).

(3) The intersection of the elements of any finite sub collection of 2y (&) is in 2y (S).

The triplet (£, ¥y (), Qy(6)) is called the Neutrosophic Micro Vague Topological Space
(denoted by NMVTS). The elements of Qy(S) are called NMVOS and the complement
is called as NMVCS.

Example 3.2. Let £ = {a,3,7,0} be the Universe. Let £/Y = {{a,6},{3,7}} be an
equivalence relation on I Let G} =
{< a,[0.3,0.5],[0.2,0.6],[0.8,0.9] >,< 3, [0.6,0.7],[0.5,0.7],[0.2,0.5] >,<~, [0.2,0.5],[0.9,0.9],
[0.3,0.4] >,<4,][0.6,0.8],[0.5,0.9],[0.3,0.8]>} be a subset of g Then, Yy (6) =
{Onv, Inv, {<,[0.3,0.5],[0.5,0.9],[0.8,0.9] >,<z3,[0.2,0.5],[0.9,0.9], [0.3,0.5]>,<~,[0.2,0.5],
[0.9,0.9],1]0.3,0.5]>,< ¢,[0.3,0.5],[0.5,0.9], [0.8,0.9]>},{< «,[0.6,0.8],[0.2,0.6], [0.3,0.8] >,< 3,
[0.6,0.7],[0.5,0.7],]0.2,0.4]>,<~, [0.6,0.7],[0.5,0.7], [0.2, 0.4]>,<4, [0.6, 0.8], [0.2, 0.6], [0.3, 0.8] >
},{<a,[0.6,0.8],[0.2,0.6],[0.3,0.8]>,<3, [0.3,0.5],[0.5,0.7][0.2, 0.5]>,<~, [0.3,0.5], [0.5,0.7], [0.2,

0.5]>,<4,[0.6,0.8],[0.2,0.6],[0.3,0.8]>}} is a NVNT on £ Let Q =
{<a,[0.2,0.7],]0.1,0.6],]0.8,0.9]>, <3, [0.2,0.5],[0.7,0.9], [0.3, 0.5]>, <~, [0.1,0.4], [0.9, 0.9], [0.2,
0.5]>,<4,[0.3,0.5],]0.5,0.9],0.8,0.9]>}. Then, Qy(6S) =

{Onarv, Invay{< @, [0.3,0.5],[0.5,0.9],[0.8,0.9]>,< 5,[0.2,0.5],0.9,0.9], [0.3,0.5]>, < 7,[0.2,
0.5],0.9,0.9],[0.3,0.5]>,< 4,[0.3,0.5], [0.5,0.9], [0.8,0.9]> },{< «, [0.6,0.8], [0.2,0.6], [0.3, 0.8]>,
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<f,[0.6,0.7],[0.5,0.7], [0.2,0.4]>,<~, [0.6,0.7], [0.5,0.7], [0.2,0.4] >, < 6, [0.6,0.8], [0.2, 0.6], [0.3,
0.8]>},{<a, [0.6,0.8], [0.2,0.6], [0.3,0.8]>, <3, [0.3,0.5],[0.5,0.7],[0.2,0.5]>, < ¥, [0.3,0.5], [0.5,
0.7],10.2,0.5]>, < 4,[0.6,0.8], 0.2, 0.6], [0.3,0.8]>},{< «,[0.2,0.7],[0.1,0.6], [0.8,0.9]>,<3, 0.2,
0.5],10.7,0.9],[0.3,0.5]>,<7,[0.1,0.4], [0.9,0.9], [0.2,0.5]>,<6,[0.3,0.5],[0.5,0.9], [0.8,0.9]>},{
<a,[0.6,0.8],10.1,0.6],[0.3,0.8]>, <$3,[0.3,0.5],[0.5,0.7], [0.2, 0.5]>,<~, [0.3,0.5], [0.5,0.7], [0.2,
0.5]>, <6,[0.6,0.8],[0.2,0.6],[0.3,0.8]>},{< «,[0.2,0.5],[0.5,0.9],[0.8,0.9]> ,<83,[0.2,0.5], [0.9,
0.9],10.3,0.5]>, <v,[0.1,0.4],[0.9,0.9],[0.3,0.5]>, < 4, [0.3,0.5], [0.5,0.9], [0.8,0.9]> },{< a, [0.2,
0.7],[0.2,0.6], [0.8,0.9]>, < 3,[0.2,0.5],[0.7,0.9],[0.3,0.5]>, < v, [0.1,0.4], [0.9,0.9], [0.2,0.5]> ,
< 4,[0.3,0.5],[0.5,0.9],[0.8,0.9]>}, {< «, [0.3,0.7],[0.1,0.6],[0.8, 0.9]>, < 3,[0.2,0.5],[0.7,0.9],
[0.3,0.5]>, <7,[0.2,0.5],[0.9,0.9], [0.2,0.5]>, <6, [0.3,0.5], [0.5,0.9],[0.8,0.9]>}, {< «,[0.3,0.7],
0.2,0.6],10.8,0.9]>, < 3,[0.2,0.5],[0.7,0.9],[0.3,0.5]>, <7, [0.2,0.5],[0.9,0.9],[0.2,0.5]>,<4,
[0.3,0.5],[0.5,0.9],[0.8,0.9]>},{< «,[0.6,0.8],[0.1,0.6], [0.3,0.8]>,< f3,[0.6,0.7],[0.5,0.7], [0.2,
0.4]>, <7,[0.6,0.7],[0.5,0.7],[0.2,0.4] >, <4, [0.6, 0.8], [0.2,0.6],[0.3,0.8]>}} is called the
NMVT on &. The triplet (£, ¥y (6),0y(6)) is called the NMVTS.

Definition 3.3. Let Pyagy and Quaqy be two NMYV sets in (£, Uy (S),Qy(6)). If Yy, € £,
Tp(vs) <To(vs), Ap(vs) > Ag (vs), Trp(vs) > To(vs) then the NMYV set Pyagy is included
or contained in the N MYV set Qxamy, denoted by Pyvay © Qamy wherel < s < n.

Remark 3.4. Here, the set Pyvay = { < vs, Lp(vs),Ap(vs), Tp(vs) > } denotes
the N MV set in (£, (6),09(6)) where Ap(vs) = [[p(ws),Thws)], Ap(vs) =
[Ap(vs), Ab(vs)] and Tp(vs) = [Tp(vs), ThH(vs)].

Example 3.5. Let us consider the NMVTS (£, Ty (&),0y(S)) defined in ex.3.2. Let
Pyamy = { <a,[02,05, [0509], [0.809 > <8, [0.2,05], [0.9,09, [0.3,0.5 >,
< ~,]0.1,0.4], [0.9,0.9], [0.3,0.5] >,< 4, [0.3,0.5],[0.5,0.9],]0.8,0.9] >} and Qupy =
{ < ,[0.6,08, [0.1,0.6, [0.3,08 >, < 8, [0.6,0.7, [0.5,0.7], [0.2,04] >, <
+,10.6,0.7], [0.5,0.7], [0.2,0.4] >, < &, [0.6,0.8],[0.2,0.6],[0.3,0.8] >} be two MMV sets.
Here, Pxvay C© Qumy-

Definition 3.6. Let Py and Qaay be two NMV in (£, Ty (8),Qy(6)). If Vi, € £,
Tp(vs) = To(vs), Ap (vs) = Ag (vs), Tp (vs) = Tq(vs), then the NMYV set Py aqy is equal
to the N MYV set Qa iy, denoted by Paary = Qaary where 1 < s < n.

Definition 3.7. The complement of a N’ MYV set Pyaqy in (£, ¥y (6),0(S)) denoted by
PG is defined as P gy = {< vs, [1 = TH(vs), 1 =Tpws)],[1 — Ap(vs), 1 — Ap(vs)], [1 —
TH), 1- Thw)] >

Example 3.8. Let us consider the NMVTS (£, ¥y (6),0y(6)) defined in ex.3.2. Let
Pyvamy = { < [0.3,0.7], [0.1,0.6], [0.8,0.9] >, < B, [0.2,0.5], [0.7,0.9], [0.3,0.5] >,
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< 7,[0.2,0.5], [0.9,0.9], [0.2,0.5] >,< &, [0.3,0.5],[0.5,0.9],(0.8,0.9] >} be a N'MV set.

Then the complement of P is as follows:
P/E’;MV = {<,[0.3,0.7], [0.4,0.9], [0.1,0.2] >,< 3, [0.5,0.8], [0.1,0.3], [0.5,0.7] >,
<,[0.5,0.8], [0.1,0.1], [0.5,0.8] >,< 4, [0.5,0.7],[0.1,0.5],]0.1,0.2] >}.

Definition 3.9. Let Pyagy be a NMV set in (£, Uy (&), 0(6)). If Vi, € £ Tp(vs) =
[1,1], Ap (vs) = [0,0] and Tp (vs) = [0,0], then Pyaqy is called Absolute N MYV set where
1 < s < n.

Definition 3.10. Let Py aqy be a NMV set in (£, 0y (6),09(6)). I Vs € £ Tp (vs) =
[0,0], Ap (vs) = [1,1] and Tp (v5) = [1,1], then Py gy is called Null N MYV set where 1 <

s < n.

Definition 3.11. The Union of two N MYV sets Pyay and Qaaqy is a NMV set R which
is written as R = Pyamy U Qaay whose fR (vs) ,AR (vs) ,TR (vs) are defined V vg € Iy

where 1 < s < n as follows:

~

Tr(v) = |V (Tp (). T ().

)V
Br(ws) = | A (85 @), A5 00)) s A (AF ), A w)]
) A

~

Trws) = [\ (Tr ). T ),

Example 3.12. Let us consider the NMVTS (£, Uy (S),Qy(S)) defined in ex.3.2. Let
Pvmy = { < ,[0.6,0.8], [0.2,0.6], [0.3,0.8] >, < 3, [0.6,0.7], [0.5,0.7], [0.2,0.4] >,
< 7,[0.6,0.7], [0.5,0.7], [0.2,0.4] >,< 4, [0.6,0.8],[0.2,0.6],[0.3,0.8] >} and Qnmy =
{ < ,[0.6,0.8], [0.1,0.6], [0.3,0.8] >, < [, [0.3,0.5], [0.5,0.7], [0.2,0.5] >, <
~,10.3,0.5], [0.5,0.7], [0.2,0.5] >, < ¢, [0.6,0.8],[0.2,0.6],[0.3,0.8] >} be two N MYV sets.
Then the union Ry iy = Pvay U Qamy is given as follows:

Ry = { < ,[0.6,0.8], [0.1,0.6], [0.3,0.8] >,< 8, [0.6,0.7], [0.5,0.7], [0.2,0.4] >,
<~,[0.6,0.7], [0.5,0.7], [0.2,0.4] >, < &, [0.6,0.8],[0.2,0.6], 0.3,0.8] >1.
Definition 3.13. The Intersection of two N MYV sets Py iy and Qaraqy is a N MV set Sy

which is written as Sy amy = Pyvamy N Qaamy whose I (vs) ,ﬁg (vs) ,?5 (vs) are defined
Vv, € £ where 1 < s < n as follows:

Psv) = [A (T ), Tg ), A (T ), T )]
s )= |V (85 04), A ()

Ts ) = [V (Tp (). To00). V (Th ), TG 0)) ]
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Example 3.14. Let us consider the NMVTS (£, ¥y (6),0y(S)) defined in ex.3.2. Let
Pyvpmy = { < ,[0.6,0.8], [0.2,0.6], [0.3,0.8] >, < B, [0.6,0.7], [0.5,0.7], [0.2,0.4] >,
< 7,[0.6,0.7], [0.5,0.7], [0.2,0.4] >, < 4, [0.6,0.8],[0.2,0.6],[0.3,0.8] >} and Qanary =
{ < ,[0.6,0.8], [0.1,0.6], [0.3,0.8] >, < (3, [0.3,0.5], [0.5,0.7], [0.2,0.5] >, <
7v,[0.3,0.5], [0.5,0.7], [0.2,0.5] >,< 4, [0.6,0.8],[0.2,0.6],[0.3,0.8] >} be two N MYV sets.
Then the intersection Sy vy = Pvay N Qamy is given as follows:

Svmy = { <a,[0.6,0.8], [0.2,0.6], [0.3,0.8] >, < B, [0.3,0.5], [0.5,0.7], [0.2,0.5] >,
<7,[0.3,0.5], [0.5,0.7], [0.2,0.5] >,< 4, [0.6,0.8],[0.2,0.6],[0.3,0.8] >}.

Definition 3.15. Let {P,
N MYV sets. Then

(1) U P, =

SNMV

< i [Veen (T, 0 ) Voo ()| )] >

[/\SED (AI;SNMV) +Asep (A]t‘“/\//\/ﬂ/)} ’ [/\SED (T];SNMV> Nsep (T;‘“NMV

:s € D} where D = {1, 2, ..., n} be an arbitrary family of

v

<m; Nen (Try ) Aen (Th )] ) >

[VSGD (AI;SNMV> Vsen AJ]SSNMV ] ’ [\/SGD TESNMV) Vien (T;SNMV

Proposition 3.16. Let Pyvamy, Qnxmy, Ryamy and Syamy be NMV  sets in
(£, 7y (8),0y(1)).
(1) If Pvamy € Qumy and Rymy € Symy, then
(&) (Pray YUBRNMY) € (Qnamy USymy)
(b) (Pxvmy N Ryamv) € (Qvmy N Syamy)
2) If Pvamy € Quamy and Pyamy C Rymy, then Payay € (Qnmy N Rymy)
3) If Pvamy € Rymy and Qumy € Rymy, then (Pvay U Qnmy) C© Ryamy
4) If Pyamy € Qumy and Quary € Rymy, then Payay S Ryvmy
)
)
)

5) If Pvamy € Qamy, then Qaamy € Pyamy
6) Taamy = Oy

(
(
(
(
(
(7) Onmy = Ivmy

Proof. Proof is obvious.

Corollary 3.17. Let Psyay(s € D) and Quay be NMV sets in (£, Uy () ,Qy(6)). Then
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(1) Psayrmy € Qaamy for each s € D implies that U(Pspyary) € Qamy
(2) Qnamy € Psyay for each s € D implies that Qaamy S NPz pqy)

Proof. Proof is obvious.

Remark 3.18. (1) In NMVTS, the boundary region cannot be empty.
(2) Let { m;]i €1} be the family of NMVTs on X;, then (), n; is a NMVT in X.
(3) Let (£, Ty (6),02y(6)) and (£, ¥y (&),7x(6)) be two NMVTSs over X. Then
(£, 0y (6),09(S)) Un'n(S)) need not to be a NMVTS.

4. Properties of Neutrosophic Micro Vague Sets

Theorem 4.1. (Idempotent law) For any non-empty NMYV set Pyay in NMVTS
(2,7 \Ily (6) )Qy(G)))

(1) Pvay U Payay = Pymy.
(2) Pvay N Pyay = Pymy-

Proof. The proof is obvious.

Example 4.2. (1). Let us consider the NMVTS (£, ¥y (6),0y(6)) defined in ex.3.2.
Let Pyamy = { < @,[0.2,0.7],0.2,0.6],[0.8,0.9] >, < 5,[0.2,0.5],]0.7,0.9],[0.3,0.5] >,
< ~,[0.1,0.4],[0.9,0.9], [0.2,0.5] >, < &, [0.3,0.5], [0.5,0.9], [0.8,0.9] >} be a N'MV set. Then,
Pypy U Pypmy = { < ,0.2,0.7],[0.2,0.6],[0.8,0.9] >, < ,[0.2,0.5],[0.7,0.9],[0.3,0.5] >,
<,]0.1,0.4],[0.9,0.9],[0.2,0.5] >, < 4,[0.3,0.5], [0.5,0.9], [0.8,0.9] >}

(2). Similar to (1).

Theorem 4.3. (Identity law) For any non-empty NMV sets Pyay and Qaamy in
NMVTS (£, 0y (&) ,09(6)), identity law holds:

(1) Pyvamy UOnamy = Pymy-
(2) Qnaty NIy = Quamy.

Proof. (1). Let Pyaqy be a NMV set in the NMVTS (£, 0y, (S),0y(S)) of the form
Pypy = { < vsy [F;(Vs),F;(VS)] ) [A;(VS),A;(VS)] ) [T;(us),’f;(us)] > }. Let the null
N MYV set be of the form Opaqy = {< vs,[0,0],[1,1],[1,1] >}. Then,
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[V (T (), 0), V(T (%), 0)],

Pyvary U0y = <I/s, [/\ (A]_D (vs), 1), /\(A; (vs), 1)] y >

[A(Tp ). 1)5 A(Th (), 1)]

= Pymy.

Therefore, Py ay UOnay = Py

(2). Let Qanay be a NMV set in the NMVTS (£, Ty (&), 0(6)) of the form Qaay =
{ < vs, [Fé(ys),I‘g(us)], [Aé(ys),Ag(ys)], [Té(ys),'ra(ys)}>}. Let the absolute N MYV set
be of the form 1amy = {< vs,[1,1],]0,0],[0,0] >}. Then,

A(rgw) 1) A(T5 0. 1)),

Quaron = (1n [V ( 8g00.0). v (350.0)] )

V(150%),0), V(T04).0)]

= QN MY-
Therefore, Qaxmy N Invmy = Qnmy- O

Example 4.4. (1). Let us consider the NMVTS (£, ¥y (6),0y(6)) defined in ex.3.2.
Let Pyvay = { < a,[0.2,0.7],]0.2,0.6],[0.8,0.9] >, < 5,[0.2,0.5],0.7,0.9],[0.3,0.5] >,
< 7,[0.1,0.4],0.9,0.9],[0.2,0.5] >, < 4, [0.3,0.5], [0.5,0.9], [0.8,0.9] >} be a A’MV set. Then,
Py UOvay = { < @,[0.2,0.7],[0.2,0.6],[0.8,0.9] >, < 5,[0.2,0.5],[0.7,0.9], [0.3,0.5] >,
<~,[0.1,0.4],10.9,0.9],10.2,0.5] >, < 4,[0.3,0.5],10.5,0.9],[0.8,0.9] >}

(2). Similar to (1).

Theorem 4.5. (Dominance law) Let Paxaqy and Qaramy be N MV subsets of the NMVTS
(£, 0y (&), 09(S)). Then for the null set and the absolute set the following conditions holds:

(1) Pvaay NOAmy = Opray-
(2) Qnamy Ulnmy = Invmy.

Proof. (1). Let Pyagy be a NMYV set in the NMVTS (£, 0y (&), 0(S)) of the form
Pyamy = { < Vg, [F;(VS)’F;(VS)] ) [A];(Vs)aA]t(Vs)] ) [T;(Vs)vT]t(VS)] > } Let the empty
N MYV set be of the form Opaqy = {< vs,[0,0],[1,1],[1,1] >}. Then,
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\

A (T (vs),0), A (T (vs), 0)],

Py N0y = <I/s, [\/ ( Ap (vs), 1), V (A; (vs), 1)] , >

[V (Tp (). 1), V(Tp(vs),1)]

= 0nvmy.

Therefore, Py ary NOavmy = Oy -

(2). Let Qaay be a NMV set in the NMVTS (£, Ty (&), 0(6)) of the form Qaay =
{ < vs, [Fé(ys),I‘g(us)], [Aé(ys),Ag(ys)], [Té(ys),'ra(ys)}>}. Let the absolute N MYV set
be of the form 1amy = {< vs,[1,1],]0,0],[0,0] >}. Then,

V(T 1), V(15 0, 1)),

Quay U Lyawy = <us, A (25 ), 0). A(AG @), 0)], >

= lymy.
Hence Qav iy Ul my = Ivmy-: 0

Example 4.6. (1). Let us consider the NMVTS (£, ¥y (6),0y(6)) defined in ex.3.2.
Let Pvpmy = { < a,[0.2,0.7],]0.2,0.6],[0.8,0.9] >, < £,]0.2,0.5],[0.7,0.9],[0.3,0.5] >,
< 7,[0.1,0.4],[0.9,0.9],[0.2,0.5] >, < &,[0.3,0.5],[0.5,0.9],[0.8,0.9] >} be a NMV set and
Ovmy = {< a,[0,0,[L1],[1,1] > < B,[0,0],[L1],[1,1] > < 7[0,0,[1,1],[1,1] >, <
0,[0,0],[1,1],[1,1] >}. Then, Pxary N Opmy = Oarmy

(2). Similar to (1).

Theorem 4.7. (Double Complement law) For any N MYV subset Py aqy in the NMVTS
4 C
(,S’ \I’y (6) ,QJJ(G))} (Pjgf_/\/lv) = PNMV'

Proof. Let Pyay = {{ve, [Tp (vs), T ()], [Ap (), A ()], [Th (vs) , 5 ()]} } be a
N MV subset in a NMVTS (£, Ty (&), 0(S)). Then,

e[ =T =T ] [ - A () 1 - A7 0]
A v [1 - T; (vs),1=Tp (VS)]

Now,
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(1= (1 =Tp W), 1= (A =Tp ()],

(Pla)” = <V87 [1-(1-AF (), 1= (1 —Apw))], >

[1= (1 =15 ), 1= (1= Tp (vs))]

= {(we, [Tp () Th )]s [Ap (), Ap ()]s [ (), T () ])

Therefore, (PE/MV)C = Pvmy. 0O

Example 4.8. (1). Let us consider the NMVTS (£, ¥y (6),0y(6)) defined in ex.3.2.
Let Pvamy = { < ,[0.2,0.7],]0.2,0.6],[0.8,0.9] >, < ,[0.2,0.5],[0.7,0.9],[0.3,0.5] >, <
~,[0.1,0.4],0.9,0.9], [0.2,0.5] >, < §,[0.3,0.5],[0.5,0.9], [0.8,0.9] >} be a N’MV set. Then,

PGy = { < @,[0.3,0.8],[0.4,0.8],[0.1,0.2] >, < ,[0.5,0.8],[0.1,0.3],[0.5,0.7] >,<
7,[0.6,0.9],[0.1,0.1],[0.5,0.8] >, < 6,[0.5,0.7],[0.1,0.5],[0.1,0.2] >}
(PAC}MV)C ={<,[0.2,0.7],[0.2,0.6],[0.8,0.9] >, < j3,[0.2,0.5],[0.7,0.9], [0.3,0.5] >,
< 7,10.1,0.4],10.9,0.9],0.2,0.5] >, < §,[0.3,0.5],[0.5,0.9],[0.8,0.9] >} = Prmqy

Theorem 4.9. (Absorption law) For any two NMYV subsets Pyary and Rayaqy in the
NMYTS (£,Ty(8),0(8)),

(1) Qnay U (Qaamy N Ryamy) = Quamy
(2) Qnmy N (Qnmy U Ryvay) = Qumy

Proof. (1). Let Quvmy = { < vs, [TE;(VS),FE(VS)],[Aé(Vs)Aé(Vs)L [Té(VS)aTE(VS)]>}
and Ryay = { < Vs, [TR(vs), Th(vs)], [AR (), AL (vs)], [T R(vs), TH(vs)]>} be the subsets
of the NMVTS (£, ¥y (6),0y(S)). Then,

;

[(TQ ) ATR (), (TG () ATR ()]

Quaty 1 Ry = <us, (85 ) A AR 1)) (85 ) A AE )] >

[(TQ ) A YR W), (T ) A TE ()]

Case (i): If Quay € Ryay, then,

Quaty N Bavaay = {( v, [T () . TE ()] [ A (), A5 )], [T5 () T ()] )}
ANy U (Qnmy N Rypmy)
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= {( v [FQ 0. TE )] . [A5 ) A5 )] [T 04). TE ()] ) U
(v [P () T ()] |Ag () AL ()], [T () T ()] )
= Qnmy.

Case (ii): If Ry amy € Qamy, then,
QN My N Rymy = {<VSa [F}E (Vs) aFE (Vs)] ) [A;{ (Vs) aAE (VS)] ) [T;{ (VS) ) TE (VS)} >}

QN My U (Qnmy N Ry my)

= {{ v [Tg 04), T ()] [A5 (), A4 )] L [T (), T4 ()] ) U
{( v TR 0n). T

= QN MY-
Hence Qaay U (Qarmy N Ry my) = Qnmy.
(2).Proof of (2) is similar to (1).

Example 4.10. (1). Let us consider the NMVTS (£, Uy (S),0y(S)) defined in ex.3.2.
Let Quaty = { < @,]0.2,0.7],[0.2,0.6],[0.8,0.9] >, < 8,[0.2,0.5],[0.7,0.9],[0.3,0.5] >,
< ~,]0.1,0.4],[0.9,0.9],[0.2,0.5] >, < §,[0.3,0.5],[0.5,0.9],[0.8,0.9] >} and Raxary = {<
,[0,0,[1,1], [1,1] >, < 5,[0,0],[1,1],[1,1] >, < 7,[0,0],[1,1],[1,1] >, < 6,[0,0],[L,1],[1,1] >
} be NMYV sets. Then,

Qnmy N By my

= { < ,[0.2,0.7],]0.2,0.6],[0.8,0.9] >, < 3,[0.2,0.5],[0.7,0.9],[0.3,0.5] >,
<7,[0.1,0.4],[0.9,0.9], [0.2,0.5] >, < §,[0.3,0.5], [0.5,0.9], [0.8,0.9] >1.

QN My U (Qnmy N Ry amy)
= { < a,[0.2,0.7],[0.2,0.6], [0.8,0.9] >, < 3,[0.2,0.5],[0.7,0.9], [0.3,0.5] >,
< ~,[0.1,0.4],[0.9,0.9],[0.2,0.5] >, < 8,[0.3,0.5], [0.5,0.9], [0.8,0.9] >} = Qp v

(2). Similar to (1).

Theorem 4.11. (De-Morgan law) Let Qpaay and Raaqy be any two subsets of NMVTS
(£, 0y (&), 09(S)). Then the following statements hold true.

(1) (Quay U Rvan)© = (Quan)© N (Raan)©
(2) (Quay N Rymy)© = (Quan)© U (Ryan)©

Proof. Let Quaty = { < var [Cg(a) TH0)] [Ag () AG ()], [T5(0). T ()5} amd
Rymy = { < sy [TWs), Th(vs)], [AR(vs), AL (vs)], [Tr(s), TE(vs)]>} be the subsets of
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NMVTS (£, 1y (6),0(8)).
1. LHS:
Qumv U Bacwy = { (v [T 04) . TG ()] |8 (). A ()] 1 [ 5 (%) TE ()] ) b U

{{v: [T () T )]s [A (), Ag ()] [T () s T (v6)])

[T () VI () T () VT ()]

Qnmy U Ry = <V37 [Aé (Vs) A A}_% (Vs) 7A5 (Vs) A AE (Vs)] ) >

[Té (vs) AN TR (vs), TS (vs) A TR (Vs)]

1= (T4 () VT (1)1 = (T () VIR ()]

(Quvay U Baany)” = < (1= (A8 () A AF ()1 = (Ag () A A7 ()] >

1= (TE ) AT )1 = (T () A TR (1) ]

/

2. RHS:
' [1=TH W) 1-Tg )],

QS pey = <us, 1= 88 1= A5 w)], > and

| [-Tae) -1 w)

[1-TF (), 1-Tx (ws)],

RSy = < 1 A )1~ Ap )], >

[1 — TE (vs), 1 =T4 (VS)}

c c
Qv my N Ry vy
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[1-T5 W), 1-T5 )] [1-Th (). 1-Tx ()],

= <z/s, [1—A5 (vs),1—=Ag (l/s):|, > N <Vs, [1— A% (vs),1— AR ()], >

[1 —Th (), 1- Yy (ys)} [1=_} (vs), 1= Tq (vs)]

[1—rg(ys)A1—r;(us),1—rQ( s)AN1—Tp (vs)],

= <,,S, {1—A5(ys)v1—AE(uQ,l—Aé(z@Vl—Ag(ys)], >

[1 Y (W) V1= Th (), 1 - Yo () VI-Th (,,5)]

(1= (T8 () VT () )51 = (T () VT ()]

= <V5, [1—(Ag(VS)AA;(VS))J—(AQ(VS)AAE(VS))},>

\ (1= (TG () A TR ()),1 = (T () A T ()]

So, LHS = RHS.
2.Proof of (2) is similar as proof of (1). g

Corollary 4.12. Let Pyamy, Qyxmy, Byvmy and Syamy be NMVY o sets in
(£, Uy (S),09(S)). Then,

(1) U(Pixaw) = N (Pivmy)

(2) N(Pixyamy) = U (Piymy)

Proof. The proof is obvious from the above theorem.

Theorem 4.13. (Commutative law) Let P aqy and Quaary be N MV sets in the NMVTS
(£, 0y (&), 09(6)). Then the following statements hold true.

(1) Pvamy UQnamy = Qumy U Pyamy-

(2) Pnvmy N QN my = Qnmy N Pray-
Proof. Let Pyay and Qaamy be NMV sets in the NMVTS (2, v (6),92y(6)) of the
form Pyaymy = { < vs, [F;(VS),FJIS(VS)] , [AP(VS) A+ (vs ] [T Vs), T+(VS)] > } and
Qumy = { < v, [[(vs), THWs)], [Ag(vs), Ao ()]s [To(ws), T (vs)]>}-
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L.Pyvamy UQnmy

= Qnmy U Py my.
Therefore, Pxrpmy U Qnvmy = Qumy U Pvy -
2.Proof of (2) is similar to (1). g

Theorem 4.14. (Associative law) Following conditions are true for the N MYV sets Py,
Qnmy and Ry pgy of the NMVTS (£, Ty (&), 0p(6)).
(1) (Pvmy UQNMY) U Ry = Pvaay U (Quamy U Ryaw)-

(2) (Prvay NQAAMy) N Ry My = Pvay N (Qaramy N Raymy)-

Proof. Let Pyvay, Qauamy and Raaqy be subsets of NMVTS (S, Uy (6),0y(6)) de-
fined as Pyamy = { < v, [Dp(vs), TH(Wws)], [Apws), Ap(ws)], [Tr(ws), YH(vs)] > 1,
Qnvamy = { < w5 Do), THWs)]s [Ag(vs), Ab(vs)], [To(vs), To(vs)]>} and Rvamy =
{ < s, [DRs) D(vs)], [AR(vs), AR(ws)], [Tr(vs), Ti(vs)] >}

LPyvamy UQnmy
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Then,
(Pnvay U Qarmy) U Ry

= Pyamy U (Qnmy U Ryamy).

2. Proof of (2) is similar to proof of (1).

Theorem 4.15. (Distributive law) Let Pyay, Qnay and Raary be NMV sets in the
NMVTS (£, 0y (&),0(6)). Then distributive law holds.

(1) Pvay U (Qaamy N Rymy) = (Pramy U Qamy) N (Pramy U Ravmy)-
(2) Pryamy N (Qamy U Ryvmy) = (Pvay N QA my) U (Parmy N Ry my)-
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Proof.
Let Pyvay, Qnvay and Raaqy be subsets of N MYV topological space (E, Uy (6),0y(6))

defined as Pyay = { < vy [TpWs), THws)], [Apws), Ab(ws)], [Tr(ws), TH(vs)] > }
QNMmy = { < Vs, [Fé(ys)vrg(’/s)]ﬂ [Aé(ys)vAa(VS)L [Té(ys)vTa(VS)]>} and Rypmy = { <
vsy [Cr(vs), TR(vs)], [AR(vs), Aj(ws)], [Tr(vs), Th(vs)]>}-

[(7g 0 ATz (). (1 ) AT 04))].
1. LHS: Qumy N Rymy = <V$7 [(Aé (vs) VAL <V$)> , (Ag (vs) V AE (Vs)):| : >

(T ) VTR () (TG () V T () ) |

Py U (Qnmy N Ry my)

( (05 (s) , T5 (1s)] ( [(Fc_g (vs) NI (v )) (FZ?(V)AFE(V ))]
<1/ A% (), AL ()] > U <u (A5 ) A AR (), (A8 () A AT (1) >
[T (vs), T (vs)] {(T(Q_g(V)/\TI_%(V )) (’rg(y)AT;(u ))

RHS:
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(Tr ) VTG () . (TF () VTG ()]

= <1/s, [(AIZ (vs) NAg (Vs)) 5 <AJ15 (vs) A Acg (1/3))] ) >

(150 A TG @) (X 00) A TE ()]

(Pyvamy U Ry my)
[\/ (F]; (vs), 'y (VS))’ V (FJJS (vs), FJ}% (1/3))] )

= <Vs’ [/\ (AI_D (VS) ’ AI_% (VS>) ’ /\ (A; (VS) ’ AE (VS))] ’ >

A (Tp(ws), Trws))s A(THws), Tk ()]

[(Tp (vs) VIR (1)), (T} (vs) VIR ()]

= <VS’ [(A; (vs) A Ag (Vs)) ) (Alt (vs) A AJIE (Vs))] ’ >

(5 () A TR () - (CF () AT ()]

Then, (Pyamy U Qnay) N (Pyvay U Ryvay)

(Tr ) vIg () (T () VS ()]

= < [(prs)AAQ(us)),(A;m)wg(us))],> n

(5 ) ATG )5 (TF ) AT ()]
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[(Tp %) VTG () A (T3 () VTR () (T (1) VTG () A (T () V T ()]

< (A5 0) A AG0)) V (A5 () A AR (1)) (AF (1) A AL (1)) V (A% () A A () ] >

(T3 W) ATG ) v (T3 () A T () 5 (T () ATE () v (TF () A T ()]
(5 ) v (Tg ) AT (), (T () v (TG () AT () ]

- < (AR @) v (a5 02 A Ag<u5>),(A£<us>>v(Aé(ugmm))},>

(5 ) v (T () AT () L (Th (1) v (T () A T3 () )|

Therefore, LHS = RHS. Hence Distributive law holds.

2. Proof of (2) is similar to (1).

5. Closure and Interior of N MYV set

Definition 5.1. Let (£, ¥y (&), Qy(&)) be a NMVTS. Let Pyay be a NMV set. The
N MYV interior of Py aqy is defined as the union of all N MVOSs contained in Pyaqy. (i-e)
NMVint (Pyamy) = U{G:Gisa NMV open set and G C Pyaqy}. Clearly, NMV-int
(Paxaqy) is the largest N MV open set that is contained in Py gy

Definition 5.2. Let (£, ¥y (&),0y(6)) be a NMVTS. Let Pyay be a NMYV set. The
N MYV closure of Pyaqgy is defined as the intersection of all NMVYCSs containing Py .
(i.e) NMVel (Pyamy) = MK :Kis NMY closed set and Pyay € K}. Clearly, N MV-cl
(Pynay) is the smallest N MYV closed set that contains Praqy.

Proposition 5.3. Let Py be any N MV set in (£, 0y (S),Qy(S)). Then
(2) NMVCZ (1 - PNMV ) =1- (NMV’L’/Lt (PNMV ))

Proof. (1) By definition, NMVel (Pyay ) = {K : K is NMV closed set and Pyaqy C K}
Therefore, 1 — (N MVel (Pyamy ) =1 —N{K : K is N MYV closed set and Py ay C K}

=U{(1-K):Kis NMV closed set and Pyay C K}
=U{G:Gisa NMV open set and G C (1—Pymy )}
:NMVZTLt(l _PNMV)
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(2) The proof is similar to (1).

Proposition 5.4. For any two NMV sets Pyay and Qaary in (2, Uy (6),0y(6)) the

following statements hold:

(1) Pyay is NMY Closed set if and only if NMY —cl (Pyay) = Pvmy
(2) Pvay is NMYV Open set if and only if NMV —int (Pxvay) = Pvay
(3) Pvmy € Qamy implies NMY —int (Pyay) € NMY —int (Qanamy)
(4) Pvmy S Quamy implies NMY —cl (Pyapy) € NMY —cl (Qnmy)
(5) NMV —cl (NMYV —cl (Pyay)) = NMY —cl (Pyay)

(6) NMVY —int (NMV —int (Pyamy)) = NMV —int (Pyvay)

Proof. (1) If Pyaqy is a NMV closed set, then Ppragy is the smallest N MV closed set
containing itself and hence NMYV — cl(Pyamy) = Pnay. Conversely if NMY —
c(Pyamy) = Pymy, then Pyaqy is the smallest N MV closed set containing itself
and hence Py aqy is N MYV closed set.

(2) Let Paxamy be a Neutrosophic Micro Vague Open set in the NMVTS
(£, Ty (6),029(6)). We know that N'MV — int(Pyagy) of any set is a subset of
the set Pyay. So, NMVY — int(Pyamy) € Pyamy- Since, Pyagy is a Neutro-
sophic Micro Vague open set, we have Pyary © NMV — int(Pyay). Therefore,
NMY —int(Pyamy) = Pyay. Conversely suppose if NMY —int(Pyavmy) = Pymy,
then since N MYV — int(Pyxaqy) is a NMYV open set, clearly Pyagy is also a N MY
open set.

(3) Let Pvary € Qamy, then 1— Pyagy € 1—Qaay, this implies that N MY —cl (1—
Pyamy) € NMV—cl (1— Qumy) = NMV—int(Pyvay) € NMYV—int(Qnmy)-

(4) Similarly, it is proved that N MYV — cl(Pyay) € NMY — cl(Qamy)-

(5) Since NMYV —int(Pyamy) is a NMV open set, NMV —int (NMY —int(Pyay)) =
NMY —int(Pyamy)-

(6) Similarly, since N MYV — int(Pyay) is a N MV closed set, then NMYV — el (NMY —
cd(Pxvmy)) = NMY —c(Pvmy).

Hence Proved.

Proposition 5.5. For any two NMV sets Pyay and Qaary in (S, Uy (6),0y(6)) the

following statements hold:

(1) NMY =l (Pypy UQnmy) = NMY —cl (Pxmy) U NMY —cl (Qumy)
(2) NMY — el (Pypmy NQ@nay) © NMVY —cl (Pypy) 0 NMY =l (Qumy)
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Proof.

(1) Since Pvpmy S Pvmy U Quamy and Quay € Pyamy U Qamy, then
NMY — cl(Pyapmy) € NMY —c(Pyvamy U Qauay) and NMY — cl(Qauamy) C
NMV —cl(Pymy U Qumy). Therefore, N MY —cl(Pyay) U NMV —cl(Qaamy) C
NMY — cl(Pymy U Qumy).

Conversely since Py vy € NMV —cl(Pyay) and Qauapy € NMY —c(Qamy),
then PyayUQanmy © NMY —c(Pypy) U NMY —cl(Qaaqy)- Besides N MY —
cl(Pyay U Qaramy) is the smallest N MYV closed set that containing Py agy U Qaaqy-
Therefore, NMV—cl (Pxyay U Quay) € NMY—cl(Pypy) UNMY —cl(Qnmy)-
Thus, NMV —cl (Pvamy U Quamy) = NMY —cd(Pyamy) U NMY — cd(Qamy)-
Since, Pvay NQxmy S NMY —cl(Pyay) N NMY — cl(Qanmy) and NMY —
cl(Pyay N Qarmy) is the smallest N MV closed set that containing Py aqy N Qaay,
then NMYV — cl(Pymy N Quamy) S NMY — c(Pyamy) N NMY — c(Qamy)-

Hence Proved.

Proposition 5.6. For any two N MYV sets Pxay and Qaay in (£, Uy (6),0y(6)) the

following statements hold:

(1)
(2)
Proof.

NMY —int (Pyay UQary) 2 NMY —int (Pyamy) U NMY —int (Qaay)
NMY —int (Pyamy NQnmy) = NMY —int (Pyamy) N NMY —int (Qaumy)

(1) Since Pvpmy S Pvmy U Quamy and Quay € Pyamy U Qamy, then

NMY —int(Pyay) © NMVY —int(Pyvpmy U Qarmy) and NMY —int(Qaamy) C
NMY — int(Pvamy U Qaamy). Therefore, NMY — int(Pyavy) U NMY —
int(Quaay) € NMVY —int (Pvay U Qamy).
Since Pxvamy N Qamy € Pymy and Pyay N Quamy € Qaay, then NMY —
int(Pyapy N Quamy) S NMY —int(Pyay) and NMY —int(Pyay N Qarmy) C
NMV —int(Qamy). So, NMY —int(Pyay N Qamy) S NMVY —int(Pyagy) N
NMY —int(Qnmy)-

On the other hand, since N MY —int(Pyary) S Pyvay and NMV—int(Qaray) C
QN My, then NMY —int(Pyay) D NMV —int(Qaamy) S Pyay N Qaaqy- Besides
NMY —int(Pyapmy N Quamy) S Pvay N Qaamy and it is the biggest MV open
set that contained in Pyaqy N Qaaqy. Therefore, NMV — int(Pyay) N NMY —
int(Qrmy) S NMY —int(Pymy N Qauamy). Thus NMY —int(Pyamy N Qumy) =
NMV —int(Pyapy) N NMY — int(Qnmy)-

Hence the proof.

Proposition 5.7. (1) NMY = (Q5pgy) = INMY —int (Qrna)]©

(2)

NMY —int (QSan) = WMV —cl (Quamy)]©
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Proof. Proof of the above proposition is obvious.

6. Conclusion

By applying simple extension on Neutrosophic Vague Nano topological spaces, this research
presents a brand-new topological space known as Neutrosophic Micro Vague Topological Space.
Various operations on Neutrosophic Micro Vague sets such as union, intersection, inclusion and
complement are defined with suitable examples. Moreover, some of the fundamental algebraic
set properties for Neutrosophic Micro Vague sets have been described and evaluated with
appropriate examples. Neutrosophic micro vague set encourages inventiveness in variety of
domains. In dynamic contexts where information is continuously shifting or evolving, these
sets are advantageous and they offer a strong foundation for managing uncertainty in a vari-
ety of applications which enhances decision-making and problem-solving skills. Utilizing this
advanced framework researchers may explore applications in fields including image processing,
natural language comprehension, robotics and optimization. In future, Neutrosophic Micro
Vague sets can be used in association with other mathematical infrastructure to represent

various characteristics of unknowns and insufficient accuracy.
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