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Abstract. As an extension and also, a necessity to compute the indeterminacy, the concept of diminishing
fuzzy sets is protracted to introduce the conception of diminishing fuzzy (single-valued) neutrosophic sets in
the standard unit interval. In addition, the axioms of neutrosophic topological spaces are extended to config-
ure the collection, diminishing fuzzy neutrosophic topology, and also, the basic theorems of nano topology is
incorporated to the case of diminishing fuzzy neutrosophic set in terms of the approximation space and the
boundary region by acquiring the same operators for the quantities, non-membership and indeterminacy are
also discussed. Moreover, a nano continuous function from one diminishing fuzzy neutrosophic nano topological
space to another is defined with an example. Furthermore, the approximation space for the neighborhood of
the diminishing cells in terms of the idea of pixel neighborhood by means of the diminishing fuzzy neutrosophic
membership function and also, approximation space for the NFA of the layer word are defined with an illustra-

tion.
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1. Introduction

The imprecision in nature, which is formulated as fuzzy set theory that contemplates both
vagueness and uncertainty in terms of grades of membership by addressing the classical no-
tion of general set theory, and the domains of mathematics such as general topology, algebra,
operations research, image processing, and so on, had been fuzzified to model various real life
applications in a different aspect [21]. Intuitionistic fuzzy set theory generalizes both fuzzy
sets and classical sets which consist of membership functions along with non-membership func-
tions [9]. As an extension of intuitionistic fuzzy set theory, neutrosophic set theory is coined
employing truth-membership, falsity-membership and indeterminacy-membership constructed
over ]-0, 1 +[ instead of [0, 1] to handle the impreciseness, incompleteness, uncertainty, and in-

determinacy that arise in the real-life scenario, which was introduced in 1999 [19]. In 2010, the
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set-theoretic operations for the neutrosophic sets are defined over the standard unit interval
called single valued neutrosophic sets (fuzzy neutrosophic sets) [4] and some of the researchers
gave prominence to this study in other domains [1},/16,|1§].

In 2011, an infinite array with diminishing cells is termed and denoted by D, in which each
layer is identified with the help of binary strings 7] and application of D, array can be found
in |15]. In 2012, the term nano topology based on the rough set theory concept in terms of
lower approximation and upper approximation which represents interior and closure operations
of a topology respectively was initiated [10,/11] and the applications in real life scenarios
[2,6(12}/14,20]. In 2018, a new hybrid by combining both nano topology and neutrosophic
topology was called Neutrosophic nano topology based on the approximation space and the
boundary region over the neutrosophic membership grades [13]. In 2020, the D, array is
generalized to the case of diminishing fuzzy sets (DFS) by defining a function based on the
positions of the D, cells and also, proved some of the fundamental theorems of fuzzy topological
space for DFS [§].

This paper organizes its objectives as follows: Section 2 presents the basic definitions of
diminishing cells with infinite array, single valued neutrosophic sets, fuzzy neutrosophic topol-
ogy, nano topology and nano neutrosophic topology and some of the basic operations of the
fuzzy neutrosophic sets. Section 3 discusses the basic theorems, lemma and proposition of nano
neutrosophic topology and neutrosophic topology for diminishing fuzzy neutrosophic sets as
well as a nano continuity on diminishing fuzzy neutrosophic topological space and the approx-
imation space for the diminishing cells and the NFA for the layer word. Section 4 ends with

conclusion remarks.

2. Preliminaries

This section presents the construction of diminishing cells with infinite array, the definitions

of single valued neutrosophic set with its operations, fuzzy neutrosophic topology, nano topol-
ogy and nano neutrosophic topology.
The diminishing cells in an infinite array is constructed by reducing the length and the
breadth of the rectangular array recursively by a common ratio r from the source cell in
the Euclidean plane along row wise and column wise respectively where r = %,n > 2 and
n € N and this special type of array is denoted by D, [8]. A non-deterministic finite accepter
(NFA) M = {S,04,,T,qo,qn} where S is the finite set of internal states, ¥, is an alphabet,
I:8x%:— 2% [17. Let U = {u} be a domain of discourse with a collection of u € U. A
fuzzy set A in U is defined by ua : U — [0, 1], with the grades of membership p4(u) for each
uweld [21].

Let U # () be a domain of finite set and R be an indiscernible relation over U. Then,
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U is divided into disjoint equivalence classes and members belonging to the same equiva-
lence class are indiscernible with one another. The pair (U, R) is called the approximation
space corresponding to X C U. Then, the collection T(X) = {U,0, Lr(X),Ur(X), Br(X)}
forms a nano topology, where the lower approximation Lr(X) is the union of all equiva-
lence classes R(x) such that R(z) C X, the upper approximation Ug(X) is the union of
all equivalence classes intersecting with X is non empty and the boundary region Br(X)
is the difference between Ur(X) and Lr(X) of X and its complement is called the dual
nano topology, denoted by [Tr(X)]°. Every member belonging to Tz(X) is known as the
nano-open sets whereas the members belonging to [Tr(X)]|¢ are referred to as nano closed
sets in the nano topological space (U, Tr(X)). The basis for Tr(X) with respect to X is
given by Sr(X) = {U,Lgr(X),Bgr(X)} [10]. Let (U,Tr(X)) and (V,Tr(Y)) be two nano
topological spaces with respect to the subsets of X and Y respectively. Then, a function
f (U Tr(X)) — (V,Tr(Y)) is nano continuous on U if the inverse image of every nano-open
set in V' is nano-open in U [11]. Let G be a graph with a sub-graph H and A (p) be a neigh-
borhood of the point of G. Then, the lower approximation Lr(?) on points of H is defined as
the union of all neighborhood points of G which is contained in H, the upper approximation
Ugr(H) is the set of all neighborhood points of H and the boundary region is the difference
between Lr(#H) and Ur(H) |14]. A single valued neutrosophic set (SVNS) also known as fuzzy
neutrosophic set A in U is defined in terms of the following components: truth-membership
function pr,, indeterminacy-membership function py, and falsity-membership function pp,
denoted by (ur,, t1,, 1r,) where pur, (z), pr,(x), pr,(z) € [0,1] for each point z € X. The
operations on SVNSs are given by: Complement: p.(A)(x) = (up,(x),1 — pr,(x), pr, (2)),
Union: jaus(®) = (V(jur, (), iy (@), V(a1 (@), g (@), Al (2), i (7)), Intersection:
(@) = (A, (), i (@), A, (2), 115 (@), V iy (2), 1y (2))), Differences i p(w) =
(A (@), 1y (2)) Atz (2),1 = a1 (@), V(g (@), iy (2))), Containment:  pacp(e) =
(pr, () < prg (2), pr, () < ppg(z), pr, (x) > prg(x)) for each € X, where A and B are the
two single valued neutrosophic sets [4]. A neutrosophic topology (NT for short) on a X # () is
a family 7 of neutrosophic subsets in X satisfying the following axioms: (N711)0x,1n € Ty,
(NT2)G1 NGy € Ty, for any G1,Gy € Ty, (NT3) UG; € TaV{G; : i € J} C Ty and we
call (X,7y) is called a neutrosophic topological space (NTS for short) and its elements are
known as neutrosophic open set (NOS for short) in X. A neutrosophic set F' is closed < its
complement C(F) is neutrosophic open [1].

Let U # () be a set with an equivalence relation R on U. Let F be a neutrosophic set in U with
the membership function pp, the indeterminacy function o and the non-membership function
C . The neutrosophic nano lower approximation, neutrosophic nano upper approximation and

neutrosophic nano boundary of F in the approximation space (U, R) denoted by N(F), N(F)
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and BN (F) are respectively defined as follows: N(F) = {< z, tg(a) (), or(a)(x), Ep(ay(z) >
ly € [z]r,z € U}, N(F) = {< x,uﬁ(A)(x),aﬁ(A)(x),QE(A)(:E) > |y € [z]r,x € U},
BN(F) = N(F) — N(F) where, ppa)(®) = Ayeplphay)s oray(®) = Ayeplzoay),
Cr) (@) = VyeunEaW): tra) (@) = Vyeuptta(y), ora)(@) = Vyeupoaly), Ega (@) =
Ayel]nEa(y) and if the collection Ty, (F) = {On, 1y, N(F), N(F), BN(F)} forms a topology
then it is said to be a neutrosophic nano topology. We call (U, Tn,(F')) as the neutrosophic

nano topological space. Every element in Ty, (F) is called a neutrosophic nano open set [13].

3. Approximation Space and Diminishing Fuzzy Neutrosophic Sets (DFNS)

In this section, the concept of pixel neighborhood and approximation space induced by
neighborhood of a vertex in graph thoery are incorporated in the conceptualization of the
diminishing cells in an infinite array and also, the pictorial representation of diminishing fuzzy
neutrosophic membership grades for the diminishing cells is presented and the approximation
space for the NFA of the layer word is achieved. Furthermore, the definition of diminishing
fuzzy set is presented and based on that, diminishing fuzzy neutrosophic set (DFNS) is in-
troduced. Some basic theorems, lemma and propositions of nano neutrosophic topology and
neutrosophic topology are extended in terms of diminishing fuzzy neutrosophic sets as well as
the notion of nano continuity on diminishing fuzzy neutrosophic topological space (DFNTS),

which is studied with an example.

Definition 3.1. Let D, be a diminishing array and Xy, be a sub-array of D, array. Let
YN, be a sub-array of Xy, and Nx, be a neighborhood of cells in Xy, . Then, we define the

following:

e The lower approximation of the neighborhood of the cells in X, is defined as L Ny
XN, = Xn, such that Ly, —= U(x,y)EXNT{(x7 Y)|Nxy, € Nyy, }

e The upper approximation of the neighborhood of the cells in Xy, is defined as U Ny,
Xn, — Xy, such that Uny, = {Neyl(z,y) € YN, }

e The boundary region of the neighborhood of the cells in Xy, is defined as UNYNT —

Ly, -

Example 3.2.  Without loss of generality, Let XN, =

{(2,3),(3,3),(4,3),(2,4),(2,5),(3,4),(4,4), (3,5),(4,5)} be a sub-array of D, array Then, the

neighborhood cells of (2,3) are {(3,3),(3,4),(2,4)}, N33 = {(4,3),(4,4),(3,4),(2,4),(2,3)},

Nug = {(44),3,4),3,3)}, Neay = {(2,3),(3,3).03,4),3,5),(2,5)}, Nes

{(2,4),(3,4),(3,5)}, N = {(2,3),(3,3),(4,3),(4,4),(4,5),(3,5),(2,5),(2,4)}, Nuay =

{(4,3),(3,3),(3,4),(3,5), (4,5)}, Nz = {(2,5),(2,4),(3,4),(4,4),(4,5)}, and Nyp) =
4), (3,

)

)

{(4, 4),(3,5)}. Then, Ly, = Uy, =Yy, which implies By, = (. This is true for

all the sub-arrays of sub-array.
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Remark 3.3. The lower and upper approximations for the sub-array are equal for every
sub-arrays. Thus, the collection {X Nr7®7LNYN } forms a nano topological space for all the

sub-arrays of sub-arrays in D,..

Definition 3.4. The language on diminishing cells is defined as

01—, i<
DE(X]) = 19009, i > j
1, i=j

The right angle path from the cell Xj; to the cell X;; along the cells
Xi,2, Xk 3y - X by Xo—1,ks Xk—2,ks - X2k, k > 2,k € Nis called a layer. The concatenation
of words on a layer is called a layer word. For example, the cells with words, X4 X1l X901

form a layer word 101101.

Definition 3.5. Let D, be a diminishing array and Xy, be a sub-array of D, array. D" be
a n' layer of the D, array and Q. be a subset of @, a finite set of internal states. Then, we

define the approximation space for NFA as follows:

e The lower approximation of Lq, is defined as Lg, : @, — @, such that Lg, (Q.) =

UQzeQr{qZ‘F(QZv w) N Q;"}a
e The lower approximation of Ug, is defined as Ug, : @, — Q, such that Ug, @) =

Uge, {@|T (g, w) C Q). # 0},
e The boundary region, Bg, (Q)) = U, (Q.) — Lo, (Q}).

Example 3.6. Let Xy, be a sub-array of D, array with a layer 1 and then, the respective
layer word is 101101. Let M = ({qo,q1, 92,93}, {0,1},T, g0, {q1,92,¢3}) with the transitions

['(g0,0) = {q1}, T'(q0, 1) = {qo}, I'(q1,0) = 0, T'(q1,1) = {q2}, ['(q2,0) = {g3}, T(g2, 1) = {q2},
['(g3,0) = 0, and T'(g3,1) = {g3} and @Q; = {q1,q3}

1 1 1

start —{ 4o 0@1\1}(]/}\0

)

FIGURE 1. Non-deterministic finite automata for layer word with the layer 1

The approximation space of this NFA is obtained as follows

o Lo, (@) = {as}
e U, (@) = {90, 92,93}
* Bo,(Qr) = {q, 32}
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FIGURE 2. Surface plotting of diminishing fuzzy sets

Proposition 3.7. Let D, be a diminishing array and Xy, be a sub-array of D, array. DIn

be a n'" layer of the D, array and Q'. be a subset of Q,, a finite set of internal states. Then,

* (. C Lo, (Q)) C Ug,.(Qr)
* Bo,.(Q;) CUg, (@) CQ,
o Lo, (Q) C Bg,(Q)) CUq,.(Qr)

Remark 3.8. The collection 7, = {0, Q,, Lo, (Q.),Uqg, (Q.), B, (Q,)} forms a topology for
the NFA of the layer word with respect to the finite subset of internal states Q...

Definition 3.9. We define a function up, : D, — [0,1] by

1 z=y
po.(T,y) = §
& TFyk=]z—y
where n € N, (z,y) € D, and n > 2. We call this set as diminishing fuzzy set (DFS) and it is
denoted by D,. The class of all diminishing fuzzy sets (DFSs) is denoted by D, which may be

a denumerable set. The graphical representation of the diminishing fuzzy set is given in the

below figure.

Definition 3.10. The grades of truth-membership, indeterminacy-membership and falsity
—membership for diminishing fuzzy neutrosophic (single valued neutrosophic) set based on the
measure function of DFS defined as

1 z=y

prp, (@,y) =4
& Ay k=lr—yl
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O(or)l z=y
/J“IDT(:L"Z/): k
Py r#y, k=[z—y

0 rT=y
trp, (T,y) =

o Ay k=lr—yl

Then, the diminishing fuzzy neutrosophic set (DFNS) can be written as

(1,0,0) x =
pap (@) =9
(ﬁvnk+17 nk ) x#yak_’x_y|
(or)
(17170) r=y
MNDT(xvy) = k k

where n € N,(z,y) € Dyyn > 2 and 0 < pry, pap , 0Fp, < 1,0 < pry + pr, <1,

. k B
0 < purp, + pap, + prp, <2 (le.,) 0 < 254/ <9,

Note 3.11. In the above definition, truth membership values are independent followed by both
falsity and indeterminacy membership values that are dependent. The indeterminacy and the
falsehood quantities would share the same operator throughout this paper. For example,
for the arithmetic operation union, truth membership would have max operator whereas

indeterminacy and falsehood membership will take min operator.

The 4-neighborhood and 8-neighborhood of the cells in the D, array with their diminishing

fuzzy neutrosophic membership grades are pictorially represented as follows:
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'
23
n2 n2—1)
241 2 r
n<+ n 24
T
X13

1 n

fiL—l)
33'n’'n—1’ n X§4

1 ’ISLQ n? 1)
n2’n2+1’ n2 T
24

(L, n_ n—1y_ 1 a2 A—-1\n3 n371)
nin=thm S X0 "2’n2+1’W5 ns 14

FIGURE 3. 4-Connectivity and 8-connectivity of the diminishing cells in terms

of diminishing fuzzy neutosophic sets
Proposition 3.12. Let Xy, be a sub-array of D, array with the collection Tyn,.. Then,
(unp, > TN,) is a diminishing fuzzy neutrosophic topological space.

Proof. Without loss of generality, let us take Xy, = {(z,y)} be a finite collection of points

(z,y) € D, with its following diminishing single valued neutrosophic subsets un, (z,y) =

{(; (xnliyln),l), = (2224/22271) ffiyf)} with n > 2,k = 1,2 for (x1,y1) and (z2,y2), respec-
n’n+1’ n n72’n2+1’n72
tively, whereas (z3,y3) = On,, unp, (2,y) = {7z (xi’yln);l) %ﬂ’yf)) (zs 5) 1)} with n >
n’n+1’ n n37n3+17 n3

2,k = 1,3 for (z1,91) and (x3,y3), respectively, whereas (z2,y2) = On,,fng, (T,y) =

{(1 (xﬁ’yln)—l),((g(c)ziyf)) ((Jédiyf)} with n > 2k = 1 for (z1,y1) and (z3,y3) = (x2,y2) =

n’n4+1’
ON, ivp, (#9) = {{T %yln) 0 3 (ﬁ";’yiz,l),(l (o)} with n > 2,k = 1,2,3 for

ﬁ’n2+17 n2 n3’n3+1’ n3

(x1,11), (x2,y2) and (z3,ys3), respectively, and we claim that the topology Tn,.(z,y) =
{0N,, 1IN v, (2, ), i, (T, 9)s i, (2,9), inp, (2,y)} is a diminishing fuzzy neutrosophic
topology on Xy, where Oy, = {(0,1,1)} and 1y, = {(1,0,0)}. Then, un, N png (z,y) =
ING, (%,Y) € TN, , IN A, OENe, (2, ) = ping, (2,Y) € TN, iNg, NENG, (%,Y) = I, (T, Y) € TN,
pNa, OV ENp, (T,y) = png, (2,Y) € TN, png, N Ny, (2,y) = png (T,y) € TN, ping, N
UNp, (T Y) = pne, (2, y) € TN, iNa, U Ng, (2, 9) = pnp, (2,Y) € TN,y pNa, U BN, (T, y) =
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KNy, (IB,y) € TN,., UNg, U KN, (l',y) = HUNp, (ﬁ,y) € TN7-7 KNy, U UNp, (:E7y) = UNp, (xuy) €
TNy s UNg, U Ny, (2,Y) = unp (2,Y) € TN, N, U pnp, (2,Y) = pnp, (2,y) € T, and so on.
Thus, Ty, is a diminishing fuzzy neutrosophic topology on Xy,.. Hence proved.

Remark 3.13. Any diminishing fuzzy neutrosophic set in Ty, is known as the diminishing
fuzzy neutrosophic open set (DFNOS) in Xy, and its complement is called as diminishing

fuzzy neutrosophic closed set (DFNCS).

Lemma 3.14. Let Xn, be a subarray of D, array and Ry, be an equivalence relation on it.

Then, (Xn,, Rn,) forms an approximation space for diminishing nano neutrosophic sets.

Proof. We prove this theorem by considering the grades of membership arbitrarily for the com-
ponents firy, , fFp, s fi1p, - Let us consider the domain of discourse, Xy, = {(z,y)}. Suppose
that the relation Xy, /Ry, is defined as Xy, /Ry, (z,vy) = {(z1,y1), (z2,92) }, (x1,y2), (z2, yl)}.

Let pny, (2,y) = {z ] Ty T (rw) _ — (pew) ,(”jQ(gyg)} with n > 2,k =
n n+1’ n (72’71,2+1’ n2 ) (n737n3+1’ n3 7/8)

for (z1,11),k = 2 for (a:l,yg),/g = 3 for (x2,y1) and (z2,y2) whereas (x2,y2) = 1n,.

Then, we have Ny, (o) = oGy, - ohp, ) o),
P (n7n+17 n ) nﬁ7n2+17 n2 ) (ﬁ’n3+1’ o3 ) (n7n+17 n )

Nelva Jwsw) = {555 o oy (o I Bl )(@y) =

- n27n2+17 n2 n3'n34+17 n3

N (s, ) (2, y) - M(x Y),

then BNT(MNAT)(!’E y) = { (w&vyln) -, (i;,yzzQ . (a:z,y1) (Z‘Q,yz) ). Thus, we

) (L —) 1 n3 n3— 1) ( n
n ‘ntl’ n n2' 0251 n2 n3"n3+1’ n3 nn— 1’ n

obtained the approximation space with respect to the lower approximation space, the upper
approximation space and the boundary region using the basic operations of the neutrosophic

set. o

Remark 3.15. The fuzzy neutrosophic elements present in the boundary region By, may not
satisfy the basic definition of DFNS. Since, it involves the complement of the component iy,
yet it satisfies the general neutrosophic set property. Hence, we can call it, the elements of a

fuzzy neutrosophic set.

Theorem 3.16. Let Xy, be a sub-array of D, array and Ry, be an equivalence relation on
it with the collection of diminishing nano fuzzy neutrosophic subsets Ty, . Then, (Xn,, Ty, )

s a nano topological space for the diminishing fuzzy neutrosophic set.

Proof. We prove this theorem with the help of lemma 3.5. Let us consider the universe
of discourse as the pixel values of the image domain, Xy, = {(x,y)}. Suppose that the

relation Xy, /Ry, is defined as Xy, /Ry, (x,y) = {{(z1,y1), (z2,92)}, (z1,92), (x2,y1)} and

BNy, (T,y) = {(%7(:%%%1)7(% (ié’y%z_l),(% (iﬁ’ylis_l), ((gf(’fﬁ))} where n > 2,k = 1 for

’7L2+1’ n2 7n3+17 n3
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(x1,y1),k = 2 for (z1,y2),k = 3 for (z2,y1) and (z2,y2) = 1y, with the approximation

space and the
boundary region N;(un,, )(7,y) —{ il’gl)llm) (ié’yziz_l), = (ii’ylis 0 (T (wf’y%n) 1)}7
( ) ( ")"+1 n ( ;7 n2+1’ n2 M3 341’ n3 nintl’ n
x1, T, T2, T2,
No(pny)@y) = {{Feed = gé %gl), (% - gLtk foyé } and By, (un,,)(z,y) =
n2’n241’ n 3417 nf
{(1 (Iiliyl") 5o (i;yQT)LLl)’ S (g,yligil)’ 7;1273 } respectively.  Then, Ty, (7,y)
n’n ’on 27n2+17 n2 n737n3+17 n3 n'n ’n

{0, s 1y N (g, ) (2, 9), Ni(pna, ) (), B, (v, ) (2, )} is a nano topology on X, Since,
Nye(uns,) N Ne(pny )(@,y) = Nelpna ) (@,y) € T, Ne(un,,)m 0 By, (pn,,)(@,y) =
Ni(pna, )@ y) € T s Ne(na, ) U Ne(pny, )(@,y) = Nelung, )(@,9) € T, , Nie(pn,,) U
BN, (una, ) (@,y) = BN, (N, )(2,y) € Ty, and so on. Hence, (Xn,, Ty, ) is a nano topology

for the diminishing fuzzy neutrosophic set.

Remark 3.17. The elements of diminishing fuzzy neutrosophic nano topological space (DFN-
NTS) are called the diminishing fuzzy neutrosophic nano open sets (DFNNOSs) and their

complement is the diminishing fuzzy neutrosophic nano closed sets (DFNNCSs).

Theorem 3.18. Let Xy, be a sub-array of the D, array and Ry, be an equivalence relation
it with the collection of its diminishing fuzzy neutrosophic subsets, Tn,. Then, By, forms a

basis for diminishing fuzzy neutrosophic nano topological space.

Proof. The proof of this theorem is obtained by the lemma 3.6. and the above theorem. Let
T, (2, y) = {0n,, In,s Ne(una, ) (@, 9), Ne(una, ) (@, 9), B, (v, ) (@, y)} is a nano topology on
Xy, and py, (,y) C Xy,. We claim that By, = {1n,, Ne(una, ) (2, 9), By, (pna, ) (2,9)}
is an open base for DFNNTS. Since, 1n, U Ny(un, )(7,y) = 1n.(7,y), Iy, U
By, (una, )@ y) = In(2,y), Ne(pn,,) Y By, (e, )(@,y) = B, (un,,)(2,y) and 1y, U
Ny(pny, ) U BN, (pny, )(2,y) = 1n,.(2,y) which belongs to DENNTS (Xy,, 7n,). If 1n, N
Ni(pna, ) (@,y) = Np(pny, ) (@,y) and Ne(uny,, )(2,y) C 1n, 0 Np(pn,, )(2,y), then for ev-
ery element in 1y, N Ny(un,, ) also belongs to N.(un, ) and if 1y, N By, (un,, )(7,y) =
By, (uny, )(x,y) and By, (un, )(z,y) C 1n, N By, (un,, )(7,y), then for every element in
Iy, N By, (pn,,) also belongs to By, (uny,, ). As for By, (un,, ) and Ny(un,, ), we have
BN, (N4, ) N Ne(un,, )(@,y) = Ni(pny, ) (@, y). Thus, the collection By, forms a basis for
DFNNTS.

Definition 3.19. Let Xy, and Yy, be two domains of discourse with the topologies 74,
and 7p,,_respectively, where Ay, and By, are the two diminishing single valued neutrosophic
subsets of X, and Yy, respectively. A function fy, is said to be a nano continuous from
(XN,,Tay,) to (Yn,,Tsy, ) if the inverse of each Tp, -diminishing nano fuzzy neutrosophic

open set is T4, -diminishing nano fuzzy neutrosophic open set.
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Example 3.20. Without loss of generality, let Xy, = {(x1,91), (z1,v2), (z2,11), (x2,92)}
be a universe of discourse. Let Xy, /Rn.(x,y) = {{(x1,y1), (x2,92)}, (x1,¥y2), (x2,y1)}

and pn, (z,y) = {(1/29,021/7?%/2) (l/éxs/?él?/s)} C Xpn, be a DFNS with n = 2,k =
L for (z1,91),k = 3 for (v2,51). Then No(un,)(@9) = {saii: osits )
No(iva,)(@,9) = {psaiite e ) and Brlun,, )@, v) = (st meehs )
Then, Ty, (v,y) = {Oerler{(1/;f21)gg/2) 1/8m§)gl7/8)} Let  Xn, /Ry, (v,y) =
{(@1,91), (@1,92)}, (w2, 92), (w2,91)} and png (2,y) = {saitds g, Gae} C
Xy, be a DENS with n = 2,k = 1 for (z1,y1),k = 2 for (x1,y2) and (z2,y2)

ly, is free. Then Ny(ung )(z,y) = {(1/432/’%1?)’/4) (1/513641/7?3),/4) (?Oyg)} N, (uny )(2,y) =
{(1/23,621/’?%/2) (1/éx21)g21/2)’ (:izéyg))} and Br(pnp, ) (2, y) =
{(1/?21/’%12/2) (1/?21/322/2)’ (:f)Qiylz))} Then Tng, (z,y) = {ONTalNM{(l/gleigg/z)»(1/%9,621}?%/2)7
(giQéyg)} { 1/492/’%13/4) (1/53/’%23/4)’ (:iQéyg 2 {(1/2:621}%11/2 (1/éx21}g21/2 (9(0)2iy12 1. Let us define
a function fy, : Tw, = Tws, s Sy, (0.11) = {(l/if;;%f§/4>, ET L 2%?’3;}
fNDT({(l/éle/’gff/Q) 1/8%/7?!31%/8)}) - {(1/29621}%11/2) (1/29621}%21/2)’ (:(c)giyf)}

I, (st weesm)) = {1/;2;?%/2) s (ot fvp, (1,0,0) = (1,0,0)
and fny, (0,1,1) = (0,1,1) Then, f(—1)x, ({73847 mridim. e }) = (0,1,1),

O = D, (et (1/22;?2/2),%%» = { o, e}

-1 ( ) ) ( 1) ) ( bl J— ( 1) ( )
fNDT({(l/ZfZI/gil/Z)’ (1/29,:21/3;31/2) (?Oyg) D =A 1/2x21/g11/2 (1/8x82/gl7/8 2 fND (1,0,0) = (1,0,0)
and f&; (0,1,1) = (0,1,1) Clearly, the inverse image of every diminishing nano fuzzy neutro-
sophic open set in Np_ is the diminishing nano fuzzy neutrosophic open set in N4,. Hence,

JNp, is a nano continuous on diminishing nano fuzzy neutrosophic topological space.

Remark 3.21. A nano continuous function fy, defined on diminishing fuzzy neutrosophic

topological space need not be bijective.

Conclusion

The function of diminishing fuzzy sets is extended to the case of fuzzy neutrosophic sets,
termed a diminishing fuzzy neutrosophic set. The collections of diminishing fuzzy neutro-
sophic topology and diminishing fuzzy neutrosophic topology induced by nano topology are
determined for the extended fuzzified (neutrosophified) sub-arrays of diminishing cells infinite
array. Furthermore, a nano continuous function on the diminishing fuzzy neutrosophic topo-
logical spaces is also studied. The approximation space with respect to the conceptualization
of pixel neighborhood in the field of image processing for the neighborhoods of diminishing
cells and for NFA of the layer word are discussed and the depiction of the neighborhood of

arbitrary cells is contrived to correspond to the diminishing fuzzy neutrosophic sets.
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