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Abstract - Neutrosophic Superhypersoft Topology is an innovative mathematical framework that integrates the principles of
neutrosophic sets, Superhypersoft structures and topology to address the complexities and uncertainties inherent in real-world
data. This advanced topology extends classical concepts by incorporating neutrosophic sets, where each element is
characterized by degrees of truth, indeterminacy, and falsity. Superhypersoft operations, which act on the n-th power set (#),
allow for multiple possible outcomes, accommodating the multifaceted nature of relationships between elements. The
Superhypersoft axioms provide a generalized set of properties that these operations must satisfy, ensuring consistency and
coherence within the structure. This article introduces and establishes several key theorems regarding the notion of
neutrosophic Superhypersoft topology, neutrosophic Superhypersoft open (closed) sets, neutrosophic Superhypersoft interior,
neutrosophic Superhypersoft closure, fuzzy hypersoft neutrosophic foundation, and neutrosophic Superhypersoft subspace

topology.

Keywords - Neutrosophic Superhypersofttopology, Neutrosophic Superhypersoft interior, Neutrosophic Superhypersoft
Closure.

1. Introduction

Neutrosophic Superhypersoft Topology is a novel mathematical framework that extends classical topology by
incorporating the principles of neutrosophy, which deals with the concept of indeterminacy and uncertainty. Developed by
Florentin Smarandache, this topology introduces a new paradigm in the study of topological spaces, enabling researchers to
explore complex relationships in various fields, including mathematics, computer science, and decision-making processes.
Neutrosophic Superhypersoft Topology is built upon the n-th power set Pn(H) of a non-empty set H. Unlike traditional
topological spaces, where the empty set is often excluded, neutrosophic Superhypersoft topology embraces the empty set as a
legitimate member of the power set. This inclusion allows for a more nuanced representation of uncertainty, which is essential
in many real-world applications where information may be incomplete or ambiguous. The fundamental concepts of this
topology revolve around the definitions of neutrosophic open and closed sets, which serve as the building blocks for more
complex structures. Neutrosophic Superhypersoft open sets are defined in a way that accommodates the inherent uncertainty of
the elements they contain, while closed sets capture the complementary aspects of these uncertainties. This duality is crucial for
understanding the interactions between different sets within the topology.

The objective and outcome of this study are to apply the idea of neutrosophic Superhypersoft to classical topology,
neutrosophic Superhypersoft topology, neutrosophic Superhypersoft open (closed) sets, neutrosophic fuzzy interior,
neutrosophic Superhypersoft closure, neutrosophic Superhypersoft base, and neutrosophic Superhypersoft subspace topology.
We also establish some significant theorems pertaining to these spaces.

1.1. Literature Review

The idea of soft sets was presented by Molodtsov as an instrument to manage uncertainty [8]. The notion of fuzzy soft sets
was created by Maji et al. [7] as an extension of the original concept; Ahmad and Kharal also made contributions to this area
[6]. Chang has researched topological concepts within soft set theory, and many researchers expanded on this work by looking
into fuzzy soft topological spaces [2][11][9]. Soft topological structures were also developed by Shabir and Naz [15]. Zadeh
was responsible for laying the foundation of fuzzy set theory [13]. Smarandache's introduction of neutrosophic sets and
neutrosophy [4][5] includes the uncertainty portion of many mathematical structures; their expansion to neutrosophic soft
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relations by Deli and Broumi [3], neutrosophic soft expert sets by Sahin et al. [14], and neutrosophic soft topological spaces
by Bera and Mahapatra [16] provides the foundation for Neutrosophic SuperHypersoft Topological Spaces. Smarandache also
proposed hypersoft sets [10], and many previously mentioned researchers have expanded to hypersoft processes through
operations or foundational studies [1][18]. Yolcu and Ozturk have researched applications of these new concepts in the
decision-making process [12], and Saqlain et al. [19] have formulated neutrosophic hypersoft sets with aggregation operators.
Collectively, these contributions provide the groundwork for studying Neutrosophic SuperHypersoft Topological Spaces.

2. Premilinaries
Definition 2.1The set (F, A) is called a soft set of the universe A, if and only if there exists a mapping F: A — P(A), from the
indexing set A to the power set of A, therefore providing a parameterized collection of subsets of A.

Definition 2.2: For a set A to be a universal set, the power set of A denoted by (A) exists. Suppose we have n distinct attributes
denoted by kq, k,,..., k,and n sets corresponding to these distinct attributes denoted by K, K, .., K,,. with the following
conditions: K; N Kj =@ (i #j) and i, je {1,2,3 ... n}. Then the pair (F, K; X K, X...X K;) is said to be HSS over A where F
is a mapping from K; X K, X...X K,, to P(A).

Definition 2.3 Let us define a Universal Set called A, and the Power Set of A is represented by the notation (A). For n > 1,
there are n distinct attributes such as kq, k,,..., k, an dK;, K;, .., K, are sets for corresponding attribute values, respectively,
with conditions such as K; N K; = @ (i # j) and i, je {1,2,3 ... n}. Then the pair (F, A) is said to be an NHSS over A if there
exists a relation. K; X K, X...X K,;) = A. F is a mapping from K; X K, X...X K,;) to P(A) and F(K; X K, X...X K,)) =
{<u,u,(w), vy(w), wy(w)>: u€ A } where u , v, w are Membership values to represent truth, unclear and false, respectively,
such that «, v, w: U — ]07, 1*[ and 0~ < u,(w), +v, (u) + w,(u)< 3.

Definition 2.4 Let A be a universe of discourse, P(U) the power set of U, and kq, k,, ... ... ,k, (n> 1) distinct attributes with
disjoint corresponding sets K, K, ... ... , K,,. Let P(K;) denote the power set of K;fori € {1,2,...,n}.

A Neutrosophic SuperHyperSoft Set (NSHSS) over U is defined as the pair

(S, P(Ky) x P(Ky) x - - - x P(K},)) , where S : P(K;) X P(K,) x - - - x P(K,)— P(U), and

S= {a' (X, Ts(a)(x)'Is(a)(x)’Fs(a)(x)): x €U, a € P(Kl) X P(KZ) X X P(Kn)}'

Here, Tg(q) (%), Is(a) (X), Fs(q)(x) : U — [0, 1] represent the membership, indeterminacy, and non-membership degrees of x €U

for each a, satisfying 0 < (Ts(a) (), Is(ey (x), Fs(a)(x)) <I.

3. Neutrosophic Superhypersoft Set

Definition 3.1 Let A be the universe of discourse, P(A) be the power set of A, let by, b,, ... ... ,b, for n > 1 be n distinct
attributes, whose corresponding attribute values are respectively the sets By, B, ... ... ,B, with B;nB; =@ for i #i . Let
P(By),P(B,), .....P(By) be the powers of By, By, ... ... , B, respectively. A neutrosophic superhypersoft set (NSHS) over A is
the pair. (8,P(B;) X P(B,) X .....x P(B,)) where §:P(B,) X P(B,) X ....Xx P(B,) » P(B) and§, (P(By) x P(B,) X
W XP(BY)) = {a, (%, Tsa) (%), Is (o) (%), Fs(q)(x)): x € A, € (P(By) X P(B,) X .....X ?(Bn))}.

Definition 3.2 Let A be the universal set. (§;,T;) , (8, I,) be two neutrosophic superhypersoft sets over the universe A. The
union (§;,T}) U (S,,I3,) is defined as
Ts,(®)if x €l — T,
T((S1.T) U (S5, 1)) = To@if x €L - T
max{TSl(a) ), Ts,(a) (x)} if xeTy UT,

Is;®)if x €l — T,
(S, T) U (S, L)) = Is,X)if x €T, =T
max{lgl(a)(x), Igz(a)(x)} if xe[; UT,

Fsy@)if x €Ty — T,
F((Sy,T) U (S, ) = Fs,(@)if x €T, — Ty
min{FSl(a)(x), Fsz(a)(x)} if xeT; UT,
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Definition 3.3 Let A be the universal set over which the two neutrosophic Superhypersoft sets. (4, T3) , (85, I;)are located.
The definition of the intersection (81, T;) N (S,, [L)is

Ts,@@)if x €Ty —T;
T((S,T) N (S, Tp) = Ts,@@if x €l =T
min{TSl(a) (x), Tsz(a)(x)} if xe[; NT,

Is,y)if x €l - T,
1((S1,T) N (S, ) = Is,@@)if x €T, =Ty
min{lsl(a) (), Is, () ()} if xely N T,

Fs,@@)if x €l — T,
F((S,T) N (S, L)) = Fs,@@)if x €l =T :
max{FSl(a) (), Fs,(a) (x)} if xe[; NT,

Definition 3.4 Let A be the universal set. (5;,T;) , (S5, ;) be two neutrosophic superhypersoft sets over the universe A. The
‘AND’ operator(S;,I7) A (S5, T;) = S(I; X I,) is defined as
T((81,T) A (S, TR)) = min{Tgl(a) (), Ts, (@) (0}
1((81,T) A (82, 1)) =min{Is, (4 (x), I5, @y ()}
F((Sl' [ A (S, Fz)) = maX{Fsl(a) (), Fsy(a) (x)}.

Definition 3.5 Let A be the universal set. (§;,1}) , (85, I,) be two neutrosophic superhypersoft sets over the universe A. The
‘OR’ operator(§, ) V (85, I,) = S(Iy X I,) is defined as
T((81,T) V (82, 1)) = max{Ts, () (%), Ts, () (%)}
I((Sp I Vv (S, Fz)) =max{151(a) (), Isz(a)(x)}
F((Sp IV (S, Fz)) = min{Fgl(a) (x), Fsz(a) (x)}

Example 3.1Let A = (x4, x5, x3) be an initial universe and by, by, ... ... , b, be sets of attributes. Attributes are given as
B, = {{31}' {az}, {33}}' B, = {{ci},{c2}},Bs = {{dl}» {dz}},
C; = {{a1}} G = {1} {c2}}), G = {{d1}: {dz}}'
D, = {{31}' {az}}: D, = {{c1},{cz}}. D3 = {{dz}}

Are subsets of B; for each i = 1,2,3,.. then NSHS sets (§;, I}) and (S§,, T},) over the universe A as follows

X2

X1
{0.8}, {0 5} {0.2}7{0.6},{0.5},{0.4}"{0.3}, {0 6} {0.2}

(CARAREDH )

X2
(({ai} {er}, {d2}) {{o 8, {o 2} {051’ 10.5},{0.7, {01} (0.5, {o 5} 0. 4}}
() (e} e . |

~—

(51’ Fl) =

~—

{0.6}, {0 4} {0.5}"{0.5},{0.7},{0.4} " {0.7}, {0 3} {0.2}
X2

{0.6}, {0 2} {0.8}"{0.3},{0.4},{0.5} {0.1}, {0 3} {0.7}

(({a1}, {c2}, {d,}) )
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X2

~—

(({al}! {Cl}! {dz})

(‘SZI FZ) =

)

)

~—

{ }
(@}, (), (@) { - b
{{0 5}, {0 2} {0.6)’{0.6}, {0.5},{0.3}’{0.8}, {0 3} (0. 7}}
The union, intersection, AND, and OR of these sets are as follows: }
Xz
(CARCARER)

{0.8}, {O 4} {0.33°{0.7},{0.4},{0.2}" {0.4}, {0 6} {0.8}
(({as}, {e1}, {d2}) )
X1 X2
X1 X2
(CARAREDT
{{0 9}, {0 2} (0.1}’ {0.5}, {0.7},{0.1}" {0.5}, {0 5} 0.4}
(CARCAREN

~—

S, TDU(S, L) =

~

{0.8}, {0 4-} {0.3}'{0.73},{0.4},{0.2}’ {0.4}, {0 6} {0.7}
X

{0.5}, {0 2} {0.6}'{0.6},{0.5},{0.3}"{0.8}, {0 3} {0.73
X2

{0.43, {0 5} {0.2}°{0.73,{0.3},{0.8}’ {0.6}, {0 1} {0.7}

)
)

109}, {o 2} [0.13'{0.2,{0.2}, {04}’ 0.2}, {0 1} 07
X2
(({as}, (e} {d2) {{0 43,{0.5},{0.2}' [0.73,{0.3},{0.8} ' (0.6}, {0 ) 0.7}
080 5} (0.2}’ {0.6},10.5}, {04}’ {03}, {0 6} 023
({ai} {c1}, {d2})
X2
(({aS}' {Cl}' {dZ})

}
}
}
¥ }
}
j

0.6}, {o 4} {0.5)'10.53,{0.7}, {04 0.7, {o 3} 02
(({as), (e}, (o))

(CARARERN
(CARCA R}

X1 X2 X3
{0.8},{0.2},{0.5}’{0.2},{0.2},{0.4} " {0.2},{0.1}, {0. 7}}>}

LT NS, L) = {
{0.6},{0.2},{0.8}' (0.3}, {0.4},{0.5} ' (0.1}, {0.3}, {0.8}

Let us assume ({a;}, {c1},{d,}) = fi.({a; }, {c1},{d2}) = f2, {ai}. {2}, {d1}) = f3, (a1}, {c2}.{d:}) = f4, and
({a1} {c1h{d2}) = g1 .({a1}. {c2}.{d2}) = g2 . ({az}, {c1}.{d:}) = g5 .({az}, {c2},{d2}) = 94
1 X2
(f1 91 {{0.8},{0.2},{0.2} ’{0.2},{0.2}{0.4}" {0.2},{0.1},{0.7}})
X2
( {{0.8},{0.4},{0.3} ’ {0.6},{0.4},{0.4}’ {0.3},{0.6},{0.8}})
(fixgn{ x }
f {0.5},{0.2},{0.6} {0.6},{0.5},{0.4}’ {0.3},{0.3},{0.7}
(i< 9w = }
f {0.4},{0.5},{0.2} {0.6},{0.3},{0.8}’ {0.3},{0.1},{0.5}
(o % 90{ ¥ }
f {0.8},{0.2},{0.5} {0.2},{0.2},{0.4}’ {0.2},{0.1},{0.7}
(f % g2 x D)
f 92, {0.8},{0.2},{0.5} {0.5},{0.4},{0.2}’ {0.4},{0.5},{0.8}
X2
(f X gs» {{0.5},{0.2},{0.6} ’{0.5},{0.5},{0.3}’ {0.5},{0.3},{0.7}})
(2 x 90 { % D
{0.4},{0.2},{0.5} {0.5},{0.3},{0.8}’ {0.5},{0.1},{0.5}
(51' Fl) A (‘52' FZ)_ %,

(f X gu {{0.6},{0.2},{0.5} {0.2},{0.2},{0.4}’ {0.2},{0.1},{0.7}})
(fs x g2 5 D
f 92, {0.6},{0.4},{0.5} {0.5},{0.4},{0.4}’ {0.4},{0.3},{0.8}

(fi x 92.{ x )
f {0.5},{0.2},{0.6} {0.5},{0.5},{0.4}’ {0.7},{0.3},{0.7}

(fs < g0 5 D
f a {0.4},{0.4},{0.5} {0.5},{0.3},{0.8}’ {0.6},{0.1},{0.5}

X2
(f X g {{0.6},{0.2},{0.8} {0.2},{0.2},{0.5}’ {0.1},{0.1},{0.7}})
(fi x g2.{ 5 )
f {0.6},{0.2},{0.8} {0.3},{0.4},{0.5}" {0.1},{0.3},{0.8}
(fi x g2 { > )
f {0.5},{0.2},{0.8} {0.3},{0.4}{0.5}’ {0.1},{0.3},{0.7}
X2
( {{0.4},{0.2},{0.8} ’{0.3},{0.3},{0.8}" {0.1},{0.1},{0.7}})
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X2

( X 9v {0.9},{0.5},{0.1} {0.63,{0.5},{0.4}’ {0.3},{0.6},{0.2}

( 0.8},{0.5},{0.2 0.7},{0.5},{0.2 0.4},{0.65{0.2
{ . }r{ }:{ } { }:{ }:{ } { }v{ }v{ }
(

o
¢

{0.8},{0.5},{0.2} {0.6},{0.5},{0.3}" {0.8},{0.6},{0.2}

)
)
)
: )
)
)

{0-8}.{0-5}.{0-2} {0.7}3,{0.5}{0.4}’ {0-6}.{0-6}.{0-2}
X2

X 9 {0.9}, {0 2}{0 1}’ {0.5}{0.7},{0.1}’ {0-5}.{0-5}.{0-4}

\H

X2

\H

X G2 {0.8},{0.4},{0.3} {0.73,{0.73,{0.1}’ {0.5},{0.6},{0.4}

\H

X2
X g3 {0.8},{0.2},{0.5} {0.63,{0.7},{0.1}’ {0.8},{0.5},{0.4}}

\H

(S1, T A (S, )=

X2
X 9u {0.9}, {0 4} 0.1}’ {0.5},{0.7},{0.4}’ {0.7},{0.3},{0.2}}
X2 }

X 92 {0-8}.{0-4}.{0-3} {0.7}{0.7},{0.2}" {0-7}.{0-6},{0-2}

(7
(7
(7
(7
¢
(5
(5

\N

\N

\H

X2
X g3 {0.6},{0.4},{0.5} {0.6},{0.7},{0.3}" {0.8},{0.3},{0.2}}

\H

X2
X9 {0.6},{0.5},{0.2} {0.7},{0.7},{0.4}’ {0.7},{0.3},{0.2}}
X2

faX g1, {0-9}.{0-2}.{0-1} {0.3}{0.4},{0.4}’ {0-2},{0-3}.{0-7}

X X2
ERARCEE {0.6},{0.2},{0.6} {0.6},{0.5},{0.3}’ {0.8},{0.3},{0.7}

{ )
o { )
9 { )
oo { )
{ )
{ )
{ )
X 9a {{0-8},{0-5},{0-2} {0-7}.{();-27}.{0-1} {0-6}.{0.5}.{0.4}}) [
{ )
{ )
{ )
{ )
{ )
{ )
{ )

)
(f X G2, {0.8},{0.4},{0.3} {0.7},{:1},{0.2} {0.4},{0.6},{0.7}}
( )

X1 X2 X3
(f4 9o {{0.6},{0.5},{0.2} {0.7},{0.4},{0.5}’ {0.6},{0.3},{0.5}})

Definition 3.6The complementof neutrosophic Superhypersoft (S, ") over the universal set A is denoted by (§,T')€ and defined
as

Ts@) () = Fs@(x)
) ) [cs(a)(x) =1- IS(a)(x)
ch(a) X) = TS(a’) X) .

Example 3.2. We consider the attributes in Example 3.1

X2

((au ted i) {{o 8}, {o 5} {0.2)’ (0.6}, (0.5}, (0.4}’ (0.3}, {o 6} 02)
X2

({a}{ed 12D 1583, {0 2} {0.5}'{0.5},{0.7},{0.1}' {0.5}, {o 5} {0.4}

|

{ }

(@) (e} (@) % |
{ }

{0.6}, {0 4} {0.5}"{0.5},{0.7},{0.4} " {0.7}, {0 3} {0.2}
(({al}' {Cz}' {dZ})

~—

~—

(81, T1) =4

~—
-~

X2

{0.6}, {0 2} {0.8}°{0.3},{0.4},{0.5}°{0.1}, {0 3} {0.73

)
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X2

(({as} e} {di D) {{o 2}, {o 5} {0.8}"{0.4},{0.5},{0.6}"{0.7}, {0 4} {0. 8}}
(CRNCANCAN . |
{ )|

{0.2}, {0 8} {0.5}"{0.5},{0.3},{0.9}" {0.5}, {0 5} {0.6}
X2
(@ e D {55067 05 057 037,06 07, 07505
X X, X3
(({ar} {2} {d2]) {{0.4}, {0.8},{0.2)’{0.7},{0.6}, {0.5}’ {0.9},{0.7}, {0.3}})

)

~—

(81, T =4

Definition 3.7: In the universe A, a neutrosophic Superhypersoftset (5,I') is considered null if, for everyx e Aand a e I,
Ts@@)(x) =0, Is@y(x) =0, Fs(qy(x) = 1. To represent it, use Oap oy, 1)-

Definition 3.8: A set of fuzzy hypersoft sets (S,I') that is neutrosophic over a universe A is considered absolute if, for any x
thatis € A and a thatis € T, Ts(q)(x) = 1, Is(e)(x) = 1, F5(q)(x) = 0.1(ay 45 ) 1S used to denote it.

4. Neutrosophic Superhypersoft Topological Spaces

Definition 4.1 Let NSHS(4A, A) be the set of all neutrosophic superhypersoft sets of (A, A) over the universe A and T be a
subfamily of NSHS(A, A). Then T is called a neutrosophic Superhypersofttopology on A if the following conditions are
satisfied

Ocansus, ») and Laygys, a) belongsto T

The union of any number of neutrosophic Superhypersoftsets in T belongs to T

The intersection of any two neutrosophic Superhypersoftsets in T belongs to T

Then (4, T,A) is called a neutrosophic Superhypersoft topological space over A. Every member of T is called a neutrosophic
Superhypersoft open set in A.

Definition 4.2
Let NSHS(A, A) be the family of all neutrosophic hypersoft sets over the
universe set A. Then
() Ift = {O(szsas, M lansus A)}, then 7 is said to be a neutrosophic superhypersoft indiscrete topology and (4, 7,A) is
said to be a neutrosophic Superhypersoftindiscrete topological space over A.
(2) IfT = NSHS(A, A) then T is said to be a neutrosophic superhypersoft discrete topology and (A, 7, A) is said to be a
neutrosophic superhypersoft discrete topological space over A.

Proposition 4.1 Let (A, 77, A) and (A, 75, A) be two neutrosophic Superhypersofttopological spaces over A. Then
(A, 71 N T3, A) is a neutrosophic Superhypersofttopological space over the universe A.
Proof:
1. Since Oansus, ) Lansus, m € T1 and Oansus, & Lansus, ) € T2 then Ocansus, 1 Lansus, &) € T1 N Ta
2. Suppose that{( {(§;,T}) : i € I} be a family of neutrosophic Superhypersoft sets in T; N T5.
Then (§;,T;) € 7; and (5;, ;) € T, forall €1 ,s0U;-; (§;, ;) € 7; and
Uiz (SiTy) € 75 .
Thus U=y (Si,['i) € 7,'_1 n T_Z .
3. Suppose that {(Si, L):i= ﬂ} be a family of a finite number of neutrosophic hypersoft sets in T; N T,. Then Then
(SuTy) € T;and (S, T}) € T forall i =1k, so Nk (S,T;) € 7; and N¥_,(S;,T}) € T,. Thus N¥,(S;, ) € T; N 1.

Remark 4.1The unionof two neutrosophic fuzzy topologies over A may not be a neutrosophic Superhypersofttopology on A.

Example 4.1: We take example 3.1 into consideration

ﬁ = {O(ANSHS‘ A) 1(ANSHS‘ A) (511 Fl): (SZ ) FZ)}
T2 = {O(ANSHSv A) 1(ANSH5. Ay (83,13), (S, F4)}

Be two neutrosophic superhypersoft topologies over A. Here, the neutrosophic superhypersoft sets
(81, T0), (8, 1,), (85, T3) and (S,,T,) over A are defined as follows:
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{0.8}, {0 5} {0.2}"{0.6}, {(;CZS} {0.4}"{0.3}, {0 6} {0.2}

{0.8}, {o 2} {0.5}'{0.5}, {327} {0.1}'{0.5}, {o 5} {0.4}

{0.6}, {o 4} {0.5}'{0.5}, {())C 27} {0.4}'{0.73, {0 3} {0.2}

{0.6}, {0 2} {0.8}{0.3}, {gi} {0.5}"{0.1}, {0 3} {0.73
X

((fai}, {c1}, {d:})
(({ai}, {c1}, {d2})

)

~

(51, ) =+

~

({a}, {2} {d1})

~

(({ar}, {c23,{d2})
(({as}, {c1 3 {diD)

~

{0.8}, {0 6} {0.1}°{0.7},{0.6},{0.3}" {0.4}, {0 8} {0.1}
X2

~

(e} e 142D {3y, {0 5} 03)' 1073, (0.8}, (0.1} 0.7}, {0 6} 02
X3

(e fe2h (i) (g, {o 6} {0.2)' (0.8}, {0.8}, (0.3}’ (0.7, {o 6} 0.2}

{ }
{ |
{ |
{ }
{ }
{ |
{ |
(((ar) e, ()| - |
{ }
{ |
{ }
{ |
{ }
{ |
{ }

(511 FI) = <

~

~—

{0.9}, {0 8} {0.5}7{0.6},{0.7},{0.3}"{0.4}, {0 4} {0.4}

{0.2}, {0 6} {0.4}"{0.6}, {(?26} {0.2}'{0.4}, {0 5} {0.2}
{0.8}, {0 2} {0.5}{0.6}, {8‘23} {0.1}{0.3}, {0 7} {0.8}
{0.3}, {0 6} {0.2}’{0.6}, {(3)622} {0.5}"{0.7}, {0 3} {0.2}
{0.5}, {0 3} {0.4}"{0.5}, {(’)Czl} {0.3}"{0.4}, {0 5} {0.5}
{0.4}, {0 7} {0.2}"{0.8},{0 27} {0.2}"{0.7}, {0 6} {0.2}
(({az} {e2} {d2}) {0.8}, {0 5} {0.2}°{0.73}, {Oz 26} {0.1}"{0.5}, {0 9} {0.4}

2

((fas). {e) 1) {[g g, {o 100 08, 0.5, 103) 08, {o 6} 01

X1 X2
(s}, ez}, {d2]) {{o 8,(0.5, {03} {043, {023, {02} (0.6}, {0 6}, {025}}>

~

((({az}, (e} {d])
(({az} {e2}. {d2})
(({as), {er}, ()
(({as} {2}, ()
(({az), {er}, ()

)
(51! Fl) =

~—

~

~—

~

S, ) =

~

It is clear that T; N T, is a neutrosophic Superhypersofttopology. But (§;,I;) U (84, T,) € 7; U T, is not a neutrosophic
superhypersoft topology.

Proposition 4.2 Let (A, T,A) be a neutrosophic Superhypersofttopological space over A and 7 = {(5;,T}):(§;,T;) €
NSHS(A,A)} = {[a (Si@)] 1 (SuT) € NFHS(A ,A)}

Where$i(a) = {(X, TSi(a)(x)! ISi(a)(x) ’ FSi(a)(x)): .X'EA}
Then

{[Tsl(oo )] }
= {[lsl(a) (X)] }
{[Fs @] }

Define fuzzy soft topologies on A.
Proof:

L. O(ANSHS. A) 1(AN51-15, NE T
2. Suppose that {(§;, ;) : i € I} be a family of neutrosophic Superhypersoft sets in 7. Then {[Tsi(a) (x)]a . r} is a family of
iel

neutrosophic fuzzy soft set sets in 74, {[1 Si(“)(x)]a . F}‘ is a family of neutrosophic fuzzy soft set sets in 75,
iel
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{[Fsi(a) (x)]a . r} is a family of neutrosophic fuzzy soft set sets in 73. Since 7 is a neutrosophic Superhypersofttopology,
iel
then U;_; (S;,T;) €. Thatis,
Uiy (S, = {(max[Tsi(a) (x)](Z on max[[si(a)(x)]a on min[FSi(a) (x)]a oA ,)}i . €T
Therefore
{max[Tgi(a)(x)]a EA}i €T

{max[lsi(a) (x)]a eA}i el €r

{min[FSi(a)(x)]a . A}i €T

3. Suppose that {(SL-,FL-) i =H} be a family of a finite number of neutrosophic hypersoft sets in T . Then
{[Tsi(a) (x)]a GA}‘ .- is a family of neutrosophic fuzzy soft sets in 7,
=1,

{[I 5:(@) (x)]a EA}izﬁis a family of neutrosophic fuzzy soft sets in 7,, {[F 5:(@) (x)]a eA}i=ﬁ is a family of neutrosophic fuzzy

soft sets in 75 .

That is

Since 7 is a neutrosophic Superhypersofttopology, then N{L,(S;, ;) € 7.
,min[lsi(a)(x)] €A 'maX[F‘si(a)(x)]aEA ')}iel €t

Nl (55T = {(min[T5, e (0]

€A
Therefore

{min[TSz(a) (x)]a e/l}i el €n
{min[lsi(a) @], A}i €7
{max[Fr,@], ,}. ets.

iel

This completes the proof.

Definition 4.3 Assume that(§,I)is a neutrosophic Superhypersoftset over A and that (A, 7,A)is a neutrosophic
Superhypersoft topological space over A. The union of all neutrosophic Superhypersoft open subsets of (§,T) is the
neutrosophic ~ Superhypersoft interior, which is therefore represented by the notation intygys(S,T).
It is evident that the largest neutrosophic Superhypersoft open set included in (S, T)is intygys (S, T).

Example 4.2. We consider the attributes in Example 3.1
Suppose that any (S3,T3) € NSHS(A, A) is defined as follows:

CIACIACE) {{o 9, {(;C 17} {01} 0.8}, {0.73, {0.2} ' 0.6}, {0 8} (. 1}}
(({ai} {er}, {d2}) {{0 9, {0 6} {0.23' 0.8, {(;C o000 08 {0 7} . 1}}
(o} tea) i) {{o 9, {o 8} 0.13' 0.9, {g 8,102 108) {o 7} 0. 2}}
(@) {ea) (4D | |

X2

)

~

(s.D)=

~—

X2

{0.9}, {0 9} {0.3}"{0.7},{0.8},{0.1}"{0.6}, {0 7} {0.3}

)

Then

O(ANSHS‘ A) (Sl ’ Fl) ) (SZI FZ) c (531 F3)
Therefore
intNSHS (‘83' F3) = O(ANSHSr A) u (‘Sl lFl) u (521 FZ) = (‘SZ! FZ)

Theorem 4.1 Let (A, T, A) be a neutrosophic Superhypersofttopological space over A and
(8:,17),(5,,T,) € NSHS(A,A) . Then

L. intysps (O(ANSHS. A)) = O(ANSHS' A) and intysys (1(ANSHS' A)) = 1(ANSHS' A)
2. intygys (intNSHS (81, F1)) = intysys (S1,T1)
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4. (8,,Ty) is a neutrosophic Superhypersoft open set iff intysys (§1,11) = (51,1)
5. intysys [(S1,T1) N(S2, T2)] = then intygys (81, T1) N intysys (S2,12).

Proof:
1. TItis clear from the definition of interior
2. Let (intysys (S1,T)) = (S2,T%)
Since (S8, ,I,) is a neutrosophic Superhypersoft open set intyspys (85, 0,) = (5,,1,), so
intysys (intysys (S1,T1)) = intysys (S1,T1)
3. Let(8;,Iy) € (8, 50) .intysys (81,T1) € (8;,T}) and hence intysys (81,T1) € (S,, [)also intysys (87, TY) is the
biggest neutrosophic Superhypersoft open set contained in (S,, ;) and so intysys (81,11) € intysys (85,1,)
4. Let (8,,I}) be a neutrosophic Superhypersoftopen set. Since intysys (81, T}) is the biggest neutrosophic
Superhypersoftopen set contained in (S, ,[}), intysys (81, T1) = (81, T1).
Conversely, suppose that intygsys (8 ,T1) = (81,[1). Since intygys (81, 1) is a neutrosophic Superhypersoft open set
(8, ,T1) is also a neutrosophic Superhypersoft open set.
5. Since intygys (81 ,T1) € (81, 11) and intysys (S5, 12) € (S,, 1)
Hence intysys (81,11) N intysys (S2,12) € (81,) N (S, 13)

Since  the  biggest  neutrosophic Superhypersoftopen  set  contained  in (&, n (S, 1) is
intypy (81,T1) N intysys (S2,12) € intysys [(S1,T1) N (S3, )]

Conversely, intysys (81,T1) N intysys (S5, 12) € intysys (S1,T1)

and intysys (81,T1) N intysys (S2,T5) € intyeys (S, T2). Hence

ntysys [(S1,T1) N (83, )] € intygys (S1,T1) N intysys (52, T2).

Definition 4.4Assume that (§,[)is a neutrosophic Superhypersoftset over A and that A, t, A is a neutrosophic
Superhypersofttopological space over A. The intersection of all neutrosophic Superhypersoft closed supersets of (S, I')is then
defined as the neutrosophic Superhypersoft closure of (§,T), and it is denoted by the notation clygys (S,T).
The smallest neutrosophic Superhypersoft closed set containing (S, I)is obviously clysys -

Example 4.3 Suppose that any (§,T) € NSHS(A, A) be defined as follows

X2

(({as},{c1}.{d}) {{0 1}, {0 2} {0.5}7{0.1},{0.2},{0.9}"{0.2}, {0 3} {0. 8}}
(@} (e, (@) o ro 5 |

)

~

(§,1) =1 Xy

X1
{0.1}, {0 1} {0.8}"{0.1},{0.3},{0.8} {0.1}, {0 2} {0.8}

X3

{0.2}, {0 4} {0.9}°{0.1},{0.5},{0.6}" {0.2}, {0 2} {0.7}

023,006}, (0.9 013, {0.21, {08 03}, {o 1} 0:6)
(a3}, ) (4D |

(s}, e, (d)) |

~—

)

Obviously, (O(ANFH. A))C, (1(ANFH. A))C, (81, 1), (85, T,)€ are all neutrosophic Superhypersoft closed sets over (4, 7,A).

X4 Xy X3
(e {er} {d2]) {{o 4}, {o 4} (0.2}'{0.2},{0.4},{0.6}’ (0.2}, {o 5} (0. 4}})
(({a.}, {c.},{d2}) )

{ ¥ }
(a3} (e (@) | = b
{ }

(53’F3)C =

X2

05, {o 8} {08} (013, (0.73,{0.6) [0}, {o 3} 03
{0 2} {0 4-} {0. 3} {0 5} {0 8} {0. 6} {0 2} {0 7} {0.7}
OE 0705 030905 0008

(({as} {c2},{d2})

64



A. Saranya & A. Kalavathi/ IJMTT, 72(9), 56-67, 2026

X2

(e}, e 1)) (g 3, {o 3} {04)'{0.23,{0.3}, (0.8}’ (0.2}, {o 4} 0.7}

{ |
(@) fezh () | - |
{ |
{ |

)

~

{0.2}, {0 5} {0.8}{0.1},{0.4},{0.7}" {0.4}, {0 1} {0.5}
X2

{0.13, {0 3} {0.6}"{0.3},{0.5},{0.8}"{0.1}, {0 4} {0.8}
X2

{0.3}, {0 5} {0.8}{0.2},{0.8}, {0.4}"{0.2}, {0 4} {0.6}

(54, F4)C =4

(({az}, {c1},{d2}) )

)

(({az}, {c2},{d2})

(O(ANFH: A))Z = 1(ANFH. A)
(1(ANFH: A)) = O(ANFH. A)

c
Then (S,,T,) < (O(ANFH. A)) L (81,116, (82, 15)¢
c
e (8,1 = (0appy m) N (S1TE N (S, )¢
= (85, )¢

Theorem 4.2Let (A, 7,A) be a neutrosophic Superhypersoft topological space over A and
(8:,11),(8,, ;) € NFHS(A,A) . Then

L clyen (Ocarn, 0) = Oanr, » a0d clvrn (Laypy, 5) = Lawem, 1)

clypy (ClNFH (81, Fl)) = clypy (81,T1)

If (81,1 € (83, TL), then clypy (81,T1) € clypy (S2,13)

(8;,I,) is a neutrosophic Superhypersoft open set iff clypy (§;,11) = (81,11)
clypn [(S1,T1) N(S2, I2)] = then clypy (81, T1) N clypy (S2,T2).

A

Proof:
1. Itis clear from the definition of closure
2

Let (clypy (51,T1)) = (S5, T2)

Since (S, ,I3) is a neutrosophic Superhypersoft closed set clyry (8, ,1) = (8,,13), s0
clyrn (ClNFH (81, F1)) = clypy (81, T1).

3. Ttisknown that (§;,[}) S clypy (81,T1)and clypy (S5, T5) € (S, , ) andso (8;,11) € (85, 1%) S clyry (82, T3).
Since clypy (81 ,T}1)is the smallest neutrosophic Superhypersoft closed set containing (§;, I;) then
clyry (81,11) € clypn (S2,T2).

4. Let (8;,T}) be a neutrosophic Superhypersoft closed set. We have (§;,T;) S clyry (81, T1). Since clypy (81,T1) is the
smallest neutrosophic Superhypersoft closed set over A which contains (S;,T};), then clypy (8;,1;) © (S;,T1). Hence
clypy (81,T7) = (81,11).

Conversely, suppose that clypy (81,17) = (8;,T1). Since clypy (81 ,1;) is a neutrosophic Superhypersoft closed set, then
(8;,I,) is closed.
5. Since (51 ,Fl) c (51, Fl) V] (52 ) Fz) and (52 ) Fz) c (51, Fl) V] (52 ) Fz), then
clyrn (81,T1) S clypy [(S1, T VU (S, T3)] and clyrn (82,12) € clypy [(S1,T1) U (82, T2)] and so
clypy (81,T1) U clypy (82,12) € clypy [(81,T) N (S, T2)].
Conversely, since (8;,T1) € clyry (81,T1)
and (S, ,I,) S clypy (85,13), then
(81,1 U (82,13) C clypy (S1,T1) U clypy (82, 12)
Besidesclypy [(81,T1) U (8, ,T3)] is the smallest neutrosophic Superhypersoft closed set that contains (S;,T;) U (S, ,[3).
Therefore clypy [(S1,T1) U (82, T2)] € clypy (81,T1) U clypy (S2,12)
Thus clypy [(S1,T1) U (82,12)] = clypy (S1,T1) U clypy (S, 13).

Theorem 4.3Let (A, 7, A) be a neutrosophic Superhypersoft topological space over A and
(8,,11),(8,,,) € NFHS(A,A) . Then

(clyr (5,1))° = intypy ((S,T)°)
(intwrw (5.1))" = clyry ((S,1))
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Proof:
Lclyey S, ) =n{(S,I) € 7°: (S,,I,) € (5,1}
(clyrr (§,1)) = (N{(S,T) € 7°: (S,,T,) € (§,DH°
=U {(S,Df et : (5§D c (5, L)}
= intypy (5,09
2. intypy (S, D) =U{S,T) e T: (S, S (S,,5)}
(intypy (§,1)) = (U{(S,T) € T: (S,1) S (S, )H°
=n {(§,D° € 7€ : (5,,)° € (5,1}
=clypy ((s,D9).

Definition 4.5Let (A, 7,A) be a neutrosophic Superhypersofttopological space over A and 8 € 7. B is called a neutrosophic
Superhypersoft basis for the neutrosophic Superhypersoft topology T if every element of T can be written as the neutrosophic
Superhypersoft union of elements of B.

Proposition 4.3Let (A, 7,A) be a neutrosophic Superhypersoft topological space over A and B be a neutrosophic
Superhypersoft basis of T . Then T equals the collection of neutrosophic fuzzy hypersoft union of elements of 3B.

Proof: It is clear from the definition of a neutrosophic Superhypersoft basis.

Theorem 4.4 Let (A, T,A) be a neutrosophic Superhypersoft topological space over A and ($, I')neutrosophic Superhypersoft
set over A. Then the collection

T = 1S, 1N (a,B) : (a,B) € T}isaneutrosophic Superhypersoft topology on the neutrosophic Superhypersoft
subset ($,T) relative parameter set T

Proof:
L Ocanp, 4y Lanem &) € T,
2. Consider (81,I),(82,I2) € T(s ry.Then there exists (a;, ;) € T for each i=1,2,.. such that (§;,T;) = (§,I) n
(a;, B;). Then
(‘Sl 4 Fl) n (‘SZ' FZ) = [(‘S ) F) n (al! Bl)] n [(‘S 4 F) n (a21 .82)]
=(S,D) n [(a, p1) N (az,B2)]
Since (ay, B1) N (az, Br)e T, we have (S1,11), (82, T,) € Ts ).
3. Let{(a Bjj € J} be a subfamily of (s ry. Then, for each j € ] there is a neutrosophic soft set. (az, B;);j of Tsuch
that (az, ,); = (§,T) N (az, B;);. Then we have,

Ujer (@, B); = Uje; [(S.T) N (a2, Ba)j]

=@, D n [Ujej (az,ﬁz)j]
Since Uj¢; (a3, B2); € T, we have Uje; (@3, B,); € T(s -

5. Conclusion

The notion of neutrosophic Superhypersoft topology and its basic characteristics were initially discussed in this paper,
along with a few examples. The present paper may serve as a foundation for further research on neutrosophic Superhypersoft
topology. Specifically, by employing neutrosophic Superhypersoft functions, it is possible to investigate neutrosophic
Superhypersoft continuity, separation axioms, compact spaces, and connected spaces. Furthermore, since information systems
and hypersoft sets have compact ties, the conclusions drawn from the neutrosophic Superhypersoft topological spaces can be
utilized to reinforce these kinds of connections.
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