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Abstract. This paper introduces and investigates interval-valued neutrosophic soft §-open and §-closed maps
within the framework of interval-valued neutrosophic soft topological spaces, offering a robust generalization
of classical topological mappings under uncertainty. Furthermore, the concept of interval-valued neutrosophic
soft §8-homeomorphism is formulated to extend the notion of topological equivalence in soft and uncertain
environments. Several fundamental properties, structural characterizations, and illustrative examples are es-
tablished to substantiate the theoretical development and to demonstrate its potential applicability in complex

decision-making systems governed by indeterminacy and imprecision.

Keywords: interval - valued neutrosophic soft sets, interval - valued neutrosophic soft topological spaces, inter-

val - valued neutrosophic soft §-open(d-closed) Maps, interval - valued neutrosophic soft ¢4 - homeomorphism

1. Introduction

The seminal contribution of Zadeh [16] in 1965, through the formulation of fuzzy sets,
established a robust mathematical foundation for handling imprecision and vagueness inherent
in real-world phenomena. Building upon this, Atanassov [4] introduced intuitionistic fuzzy sets
in 1986 by incorporating non-membership values, thereby enhancing the expressive capability
of fuzzy set theory. In response to the need for modeling indeterminacy and inconsistency,
Smarandache [11] developed the theory of neutrosophic sets, which further broadened the scope
of uncertainty modeling. Subsequently, Smarandache et al. [12] investigated neutrosophic
topological spaces based on these enriched set structures. In a parallel stream, Molodtsov [8]

introduced soft set theory as a parameterized approach to managing uncertainties, which was
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later expanded by Maji |7] through the formulation of neutrosophic soft sets, combining the
strengths of both theories.

To better capture interval-based uncertainty, Wang et al. |[15] introduced interval-valued
neutrosophic sets, which were extended into the soft set framework by Deli [5]. Mukherjee
et al. [3] advanced these notions by establishing their topological foundations. In the context
of generalized open sets, Vadivel et al. [13] proposed d-open sets in neutrosophic topology,
while Acikgoz et al. [1] examined their properties within neutrosophic soft topological spaces.
More recently, Jayasudha and Raghavi [2] introduced interval-valued neutrosophic hypersoft
topological spaces, providing a novel structure for modeling multi-parameter uncertainties.
Extending this direction, Saeed et al. [9] investigated interval-valued complex neutrosophic
sets and their associated soft topologies.

Motivated by these significant developments, the present study introduces and examines
the concepts of interval-valued neutrosophic soft d-open and d-closed maps. In addition, we
define and analyze interval-valued neutrosophic soft d 5-homeomorphisms and establish several
characterizations and illustrative examples. These contributions aim to enrich the theoretical
landscape of interval-valued neutrosophic soft topological spaces and provide a foundation for

further exploration in uncertain and imprecise environments.

2. Preliminaries

This section offers a summary of essential definitions refers to neutrosophic soft and interval

valued neutrosophic soft sets to ensure thorough understanding.

Definition 2.1. [6]
Assume that W is the underlying universe and let ¢ be a set of parameters. The collection

of all neutrosophic sets within W is represented by P(W). A neutrosophic soft set, denoted as
(S, 0), over W (abbreviated as NSS) is defined by

(Sa Q) - {(907 <€7MS(50)(6)7O—S(50)(8)a VS'(QO)(g») e eEW,p€ Q} )

where f15(,)(€), 05(4) (), Vs(p)(€) € [0,1] are called the degree of membership, degree of
indeterminacy, and degree of non-membership functions of S(y), respectively. The maximum
value for each of u, o, and v is 1.

The inequality 0 < g (€) + o5 (€) + V() (€) < 3 naturally holds.

Definition 2.2. [5]

Let W be a universal set, and ¢ be a collection of parameters. The set of all interval-valued
neutrosophic soft sets on W is denoted by I,NSS (W). An interval-valued neutrosophic soft set
(abbreviated as I, NSS) on W is represented by the pair (A4, p), where A is a mapping defined
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as A : p — I,NSS(W). The collection of all such interval-valued neutrosophic soft sets on W
is represented as I, NSS(W).

Definition 2.3. [5]
An I,NSS (A, o) over the universe W is said to be null I, NSS with respect to ¢ if jip(e,)(w) =
[0,0], 0p(e;)(w) = [0,0], vp(ey (w) = [1,1] Vw € W, Ve € o It is denoted by Oyy,)-

Definition 2.4. [5]
An I,NSS (A, o) over the universe W is said to be universe I,NSS with respect to o if
tp(er)(w) = [L, 1], 0p(e;)y (w) = [1, 1], vp(e, ) (w) = [0,0] Vw € W, Ve € o It is denoted by 1y ,)-

Definition 2.5. [5]

Let W be a universe set and ¢ be a set of parameters. Let (A, 01),(D,02) € I, NSS(W),
where A : 01 — [,NSS(W) is defined by A(e1) = {(w, prae,)(w), 0 4(e,) (W), Va(e)(w)) : w €
W} and D : oo — I, NSS(W) is defined by D(e1) = {(w, ptp(e;)(w), 0 p(e;) (W), Vp(ey)(w)) = w €
W} where

FAGer) (W) Ta(er) (W), Va(ey) (W), 11D(er) (W), 0D (er) (W), VD (ey) (W), € Int([0,1]) for w € W.
Then

(i) (A4, 1) is called I,NS subset of (D, p2) (denoted by (A, 1) C (D, 02) if 01 C 02 and

[A(er) (W) < BD(er) (W), 0a(er) (W) £ Tp(ey) (W), Va(er) (W) 2 VD(ey) (w)Vw € W.
Where pig(e,)(w) < pip(ey)(w) it inf pa(e,) < inf ppe,) and sup pae,) < sup pp(e,)
0 A(er) (W) < op(ey)(w) iff inf o 4(c,) < inf op(e;) and sup o4,y < sup ope)
VA(er) (W) 2 Vp(e,)(w) if inf vg(e;) > inf vp(e,) and sup vg(e;) > sup vp(e,)
(ii) their union, represented by (A, 1) U (D, 02) = (S, g3), is an I, NSS over W, where g3 =
01Upy and e € 93,5 : 03 — I,NSS(W), where
S(e1) = {(w, ps(er) (W), 05,y (W), Vs(er) (w)) : w € W}, where for z € W

HA(er) (W) if e€o—o02
15(er) (W) = § pp(er) (W) if e€o—o1

:LLA(el)(w) U IU‘D(el)(w) if ee 02N 01

UA(el)(

S

) if e€o1— 02
05(61)(w) = UD(el)(w) if e€p—p1

UA(el)(w) U UD(el)(w) if e€onNo

S

VA(er) (W) if e€o1— 0

Vs(er) (W) = VD(er) (W) if e€o—o01

Va(e) (W) Npey(w) if e € 02N oy
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(iii) Their intersection, denoted by (A, 01) N (D, 02) = (5, 03), is an I,NSS over W where
03 = 01N o2 and for e € p3,5 : o3 = [VNS(W) is denoted by
S(e1) = {(w, prg(ey) (W), O5(e;) (W), Vg(eyy(w)) + w € W}, where for w € W and e € g3
inf fig(e,) (W) = pa(er) (W) N pp(ey) (W), T5(er) (W) = T g(er) (W) N Tp(e,)(w) and vg(e,) =
VA(er) (W) Uvp(e,) (w).
(iv) The complement of (A, p1), denoted by (A, p1)¢ is an I,NSS over W and is defined as
(A, 0)¢ = (A% To1), where A°: Tp; — I[,NSS(W) is denoted by
A¢e1) = (w,va@e) (W), [1 = supo ge(w), 1 — info g,y ()]s tace;)(w)) : w € W for e €
01

Definition 2.6. [3]
An interval valued neutrosophic soft topology (shortly, I,NSt) on an underlying universe W
is a collection of 7 of I,NS subsets (S, 0) of W where ¢ be the parameters set, satisfying
(1) Ocwr,g) Lew,g) € 7-
(2) [(S,0)N(D;e)] € 7 for any (S, 0), (D, 0) €.

(3) U (S,0) €, for every (S,0r): k€ K C .
keK

Then (W, 7,0) is known as interval valued neutrosophic soft topological space
(shortly, I,NSts) and the elements of 7 are known as interval valued neutrosophic
soft open sets (shortly, I, NSOS) in W. A I,NSS (S, ¢) is known as interval valued
neutrosophic soft closed set (shortly, I, NSCS) if its complement (S, ¢)¢ is I,NSOS.

Definition 2.7. [3]

Let (W, 7, 0) be a I,NSts & let (S, p) is a I,NSS on W. The interval valued neutrosophic soft
interior of (S, ) (in brief, I, NSint(S, 0)) and the interval valued neutrosophic soft closure of
(S, o) (in brief, I,NScl(S, o)) are represented as

I,NSint(S, 0) = U{(D,0) : (D,0) C (S,0) and (D, p) is a [,NSOS in W}.

I,NScl(S, 0) = ({(D,0) : (D,0) 2 (S,0) and (D, p) is a I,NSCS in W}.

Definition 2.8. [14]
Let (W, 7, 0) be an I,NSts on W and let (A4, p) is called the I,NS
(i) regular-open set(shortly, I, NSROS) if (A4, ¢) = I,NSint(I,NScl(4, o0)).
(ii) pre-open set(shortly, I, NSPOS) if (4, o) C I,NSint(I,NScl(A4, o)).
(iii) semi-open set(shortly, I, NSSOS) if (A, o) C I,NScl(I,NSint(A4, o)).
(iv) a-open set(shortly, I, NSaOS) if (A, o) C I,NSint(I,NScl(I,NSint(A4, g))).
(v) B-open set(shortly, I, NSBOS) if (A4, o) C I,NScl(I,NSint(I,NScl(A4, 9))).
The complement of a I, NSROS (resp. I,NSPOS, I,NSSOS, I,NSaOS and I,NSBOS) is
called the interval valued neutrosophic soft regular (resp. pre, semi, o and /) closed set
(shortly, I, NSRCS (resp. I,NSPCS, I,NSSCS, I, NSaCS and I,NS5CS)) in W
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The family of all I, NSROS(resp. I,NSRCS, I,NSPOS, I,NSPCS, I,NSSOS, I,NSSCS,
I[,NSaOS, I,NSaCS, I,NSBOS and I,NSBCS) of W is represented by I,NSROS(W)
(resp. I, NSRCS(W), I, NSPOS(W) I,NSPCS(W), I, NSSOS(W), I, NSSCS(W), I, NSaOS(W),
I,NSaCS(W), I, NSGOS(W) and I,NSSCS(W)).

Definition 2.9. [14]
Let (A, o) be a I,NSts. Then

(i) interval valued neutrosophic soft J-interior of (A, o) (in short, I,NSdint(A, p)) is defined
by
I,NSéint(A, o) = U{(D,0) : (D,0) C (A4, 0) & (D, ) is a [, NSROS in W}
(ii) interval valued neutrosophic soft d-closure of (A, ) (in short, I,NSdcl(A4, o)) is defined
by
I,NSdcl(A, 0) = {(D,0) : (D,0) 2 (A,0) & (D, p) is a [,NSRCS in W}

Definition 2.10. [14]
An I,NSS (A4, o) is known as I,NSS

(1) d-open set (shortly, I, NS6OS) if (A, o) = I,NSdint(A, o).

(2) d-pre open set (in short, I, NSOPOS) if (A4, o) C I,NSint(I,NSdcl(A4, o)).

(3) d-semi open set (in short, I,NSISOS) if (A, o) C I,NScl(I,NSédint(A, o)).

(4) da open or a-open set (in short, I,NS6aOS or I,NSaOS ) if (A,0) C
I, NSint(I,NScl(I,NSdint (A, p))).

(5) 98 open or e*open set (in short, I,NSJB0S or I,NSe*OS) if (A,p0) C
I, NScl(I,NSint(I,NSdcl (4, 0))).

The complement of an I, NS§OS(resp. I,NSSPOS, I,NSISOS, I,NS6aOS and I,NS§50S)
is called the interval valued neutrosophic soft §(resp. J-pre, d-semi, J-a and 9-3) closed set
(shortly, I, NS§CS(resp. I, NSOPCS, I, NS§SCS, I,NS6aCS and I,NS§5CS)) in W.

The family of all I,NS6POS(resp. I,NSOPCS, I,NS6SOS, I,NS6SCS, I,NSéaOS,
I,NSsaCS, I,NS6SOS and I,NSOBCS) of W is represented by I,NSIPOS(W) (resp.
I,NS6PCS(W), I, NS6SOS(W), I,NSISCS(W), I,NS6aOS(W), I,NS§aCS(W), I, NS6SOS(W)
and I,NS§SCS(W)).

Definition 2.11. [14]

An I,NSS (A4, o) is known as I,NSé-pre(resp. I,NSé-semi, I, NS-a and I,NSé-3) interior of
(A, o) (shortly, I, NS6Pint(A, o) (resp. I,NSISint(A, o), I,NSdaint(A, o) and I,NS6fint(A, 0)))
is the union of all I, NS6POS( resp. I,NS6SOS, I,NS6aOS and I,NS650S) contained in (A4, p).

Definition 2.12. [14]
An I,NSS (A4, o) is known as I,NSd-pre(resp. I,NSo-semi, I,NSé-a and I,NSo-53) closure
of (A, o) (shortly, I, NSOPcl(A, g)(resp. I,NSIScl(A, o), I,NSdacl(A4, o) and I,NS§Scl(A, o)))
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is the intersection of all I, NSOPCS( resp. I,NS0SCS, I,NS§aCS and I,NS§SCS) contained in
(4, 0).

3. Interval - valued neutrosophic soft § - open maps in I,NSts

In Sections 3, 4 & 5, let (W, 7, 0) and (T, o, 0) be any two I, NSts. Let G: (W, 7, 0) — (T, 0, 0)
be a function. Let (B, o) and (P, o) be an I,NS sets in I,NSts.

Definition 3.1. Let G: (W, 7, 0) — (T, 0, 0) be any function. Then, G is said to be an interval
valued neutrosophic soft (resp. 4, da, dS, 0P & 08 or ex) open map (in brief, I,NSO (resp.
I,NS$0O, I,NS6aO I,NSSO, I, NS6PO & I,NS§50 or I, NSe*0)) if the image of every I,NSOS
in (W, 7,0) is a [,NSOS (resp. I,NSSOS, I,NS6aOS I,NSSOS, I,NS6POS & I,NS§50S or
I,NSe*0S)) in (T, 0, 0).

Theorem 3.1. The statements are hold for I, NSO Mapping.

(i) Every I, NS00 map is an I, NSO map.

(ii) Every I, NSO map is an I, NS§SO map.
(iii) Every I, NSO map is an I, NS§PO map.
(iv) Every I, NS§SO map is an I, NSe*O map.
(v) Every I, NS6PO map is an I, NSe*O map.
(vi) Every I, NS0aO map is an I, NS§SO map.
(vii) Every I, NS6aO map is an I, NSJPO map.

But not conversely.

Proof.

(i) Let (P, p) be an I, NS§OS in W. Since G is I, NS00 map, G(P, g) is an I, NSSOS in T.
Since every I,NS0OS is an I,NSOS, G(P, ) is an I,NSOS in T. Hence G is an [,NSO
map.

The proofs of other cases are similar. [ |

Example 3.1. Let W = {wy,we, w3} = {t1,t2,t3} = T, 0 = {e1,e2} and I,NSS (V1,0) in W
and (51, 0), (S2,0) and (S5, 0) in T are defined as

M Ow Vw Hw Ow Vw Hw Ow Vw
(‘/1’ 61) = <( [0.1,(}.3} » [0.2,0.4] [0.6,0.9] )’ ( [0.2,5.4] » [0.2,0.2]° [0.7,0.8] )’ ( [0.1,(?.3] » [0.1,0.4] * [0.7,0.9] )>

Hw Ow U Haw Ow Vw Hw Ow Vw
(‘/17 62) = <( [0.1,01.1] ’ [0.1,6.3} ) [0.7,&.8] )’ ( [0.1,02.1] ’ [0.1,02.4] ’ [0.8,5.9] )7 ( [0.1,03.1] ’ [0.2,8.3} ’ [0.8,8.9] )>

o o 1Z o o v " o 1Z
(S1,e1) = <([0.1Té.3]v [0.2?(1).4]7 [0.6}).9})’ <[0,2f(2).4}7 [0.2?3.2}’ [U.7T(2].8])’ ([0.1%.3]’ [0.1?}.4]7 [0.7?8.9}»
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(51, €2) = <([0.l;f5.1]v [0.?(1).3]’ [0.?,(1).8})’ ([o.qu.lp [O.T:SA}’ [0.2(2).9])’ ([OTO 1’ [o. ;té 3] [o. 8 0. 9})>

o o ot 1Z w o 12
(S2,€1) = <([0 2,0.5]° [o. Gt(l) 7T [0406]) ([0.312).5}7 [0.4,(2).5]’ [0.5?(2).7])7 ([0.435]7 [0.6?8.8]’ [0.4?8.5]»

(52762):<([0§t05] [0?05] [0305}) ([O.Z%.E)} [0?08} [oztoa]) ([0304] [o§t85] [OZtOG]»

(S3,€1) = <([0g04] 0. ;to 5] 0. l;to 7}) ([O‘gfa.sp [0.2?(2).5} 0. gto 8]) ([O;to 5] 0. To 5] 0. gto 7})>

o 12 o v o o v,
(53,€2) = <([0.gf5.4]’ [0.1?(1).517 [0.6?(1)‘8})’ ([0.‘2%‘4}’ [0.25(2).5}’ [0.6?(2).9])’ ([0.2%.3]’ [0.2?0.4]7 [0.75(3).8]»

Then, we have 7 = {0y g), Lw,o), (V1,0)} and o = {0(1,,), L(T,0), (51, 0), (52, 0), (53, 0)}-
Let G: (W, 7,0) — (T,0,0) be an identity mapping, then G is I, NSO map but not I, NS5O
map because G(Vi, 9) = (51, 0) is an I,NSOS in T but not I, NS6OS in T.

The following Figure: [I] illustarte I, NSOO sets in interval valued neutrosophic soft topolog-

ical space.

I,NS60O map

I, NSO map

~ AN

I,LNS6SO map |— | [,NSe*O map |[«+— | [, NSSPO map

~ e

I[,NS§aO map

FiGure 1. I[,NSOO maps in I,NSts.

Example 3.2. Let W = {wy,wq, w3} = {t1,t2,t3} =T, 0 = {e1,e2} and [,NSS (Vi,0) in W
and (51, 0), (52,0), (S3,0) and (S4, 0) in T are defined as

Vi, e1) = <([0%?01.9]> [0%1:8.8} [oylwo 3]) ([ofl?%.s]’ [021:]()2.8]’ [03?5.4])7 ([0%;?3.917 [0?3.9} [0V1wo 3]»

(V1, e2) = (( [0'.[?:)(}‘8} ) [0?775.9} [oulwo 1]) ([ol;wo 9’ [0061”0 9 [01/1 0. 1]) ([0 8,0.9]° ]o. 7w0 8] [o. 1wo 1] )
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(S1,e1) = (57 [0.1 0 3 [ogto 4 1. gto 9}) ([o.gfg.q [03’% 2] [o. ?0 8]) ([OTO 3] [o. ?té 4 o. 7 0. 9] )
(51, €2) = <([0 £,0.1]" [061”(1) 3] To. 708}) ([o.lfa.l} [0?(2) ng [080 9]) ([o Lo [0?8 3]’ To. 8 0. 9])>
(52, 1) = (( [ogto 5] [0?0 7] To. 4 0 6]/ ) ( [0%378.5} [oito 5] o 5 ) 71/ ). (51 [0.4 0 5 [o. ?8 g [o. Zto 5] )
(52, e2) = (( [Og 0.5 [0 gttl) 5] To. l:;t(l) 5]/ ) ( [0Zf8.5} [0 ?3 8]’ To. Zto 6]/ ) ( [0 gtn 47> To. Ztg 5] To. Zto 6] )
(53, 1) = (( [05%.4] ’ [0.3?(1).5] ’ [0.?,(1)‘7} ) ( [05?(2)‘5] J [0.25(2).5] ) [0.2(2).8] ) ( [0 gto 5] . ?8 5] To. gto 7] )
(53, €2) = <( 02 0 4’ o (Itcl) 5] 0. I(jit%) 8]/ ) ( [0.5?(2).4} ) [0.3?(2).5] ) [0.2%.9] ) ( [05?3.3] ) [0.2?8.4] ) [0.?,8.8] )
(Sa,e1) = (( [o.gfé.g] ’ [0.2?6.8] ’ [0.:5(1).3] ) ( [0.?(2).8} [0 ?3 8 [o- gto 4/ ) ( [0.?8‘9] ’ [0.28.9] ’ [0.?8.3] )
(S1,e2) = {(i577 0.7, 0 8]’ [0 ?0 9]’ [o. Zt(l) 1}) ([o.gfg.g} [0 ?0 9]’ o. Zto 1]) ([o.gfg.g] ) [0.?8.8] ) [0.?8.1} )

Then, we have 7 = {0(w,g)7

Let G: (W, T,0) —

(i) G is I, NSOPO map but not I, NSO map because G(V1, ) =

T but not I, NSOS in T.

(ii) G is I, NSOPO map but not I, NSIPO map because G(V1, 0) =

in T but not I, NSdaOS

Example 3.3. Let W = {wq,wq,ws} = {t1,t2,t3} =

in T.

and (S1, 0), (S2,0), (S3,0) and (Sy, 0) in T are defined as

Lew,o), (V1,0)} and o = {0t g,
(T, 0, 0) be an identity mapping, then

1(’]1"9)7 (517 Q)v (527 Q)v (537 Q)}

(S4,0) is an I, NS6POS in

(S4,0) is an I, NSSPOS

T, o0 = {e1,ea} and I,NSS (V1,0) in W

(V1,e1) = {( [Oil,u(%.ﬁ] ) [02?01.4} [0V2w0 5]/ ) (2 [0. 5.0, 71> 105 (?6] [oléwo 5]) (2 [0.4 0. 5] [002w034} [olziwo 5] )
(V1,e2) = <([0f§f)&5p [o.?,uol.sp [0?5.5])’ ([of@.e]’ [02702.317 [023.5])» ([OZTS.G]’ [02?63.7}7 [0373.4]»
(S1,e1) = <([0 1,03’ [O. ;to ER lété 9}) ([o.gff).zq’ [o.;ftzm]’ [o.;fas]% ([o.lffé.z]v [o.qu.zqv [0.?,8.9}»
(51,e2) = (( [o.lfé.l] ’ [0.?(1).3] ’ [0.?,(1).8] ); ([o.‘ffé.u [0 Zto 4 To. gto 9]) ([0 1,0.1]" [o- ;t(?i 3] To- 8 0 9] )
(S2,e1) = (( [Og 0.5]° [0?(1) 71> To. Zto 6]/ ) ( [0.5?(2).5} [0?3 5] T0. ?0 7/ ) ( [oito 5] [o. Ztg 8]’ To. 4 0. 5] )
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(S2,e2) = (st sy o) (Faks) s ), (s 5 )
2,€2 [0.3,0.5]" [0.2,0.5] " [0.3,0.5] /7 \[0.4,0.5] > [0.7,0.8] > [o. 4 0 6]/2\0.3,0.4]* [0.3, 0. 5] [o. 4 0 6]
o o ot w o 12
(53, 1) = <( 0.2 0 41> To. 2t(1) 5] To. 5 0. 7/ ) ( [0.2?(2).5} [0.3, 0. 5] T0. 6 0} 8]/ ) ( [0.2?8.5] ’ [0.1?8.5] ’ [0.5?8.7} )
(53, €2) = (( 0 gto 4 o ?o 5] [o. gto 8]/ ) ( [0.5?(2).4} [0 Zto 5] T0. 6 5 9]/ ), (03 [0.2 0 3] ]o. ;t(?i 4] To. I;to 8] )
(51, 1) = (( 0. 4t0 6]’ [0 ?(1) 4] 0. ;to 5}) ([ogfa.ﬂ’ [0.?:[2).6]’ [0.2(215] ); ([0 Ztn 5] 0. ;tg 4] 0. Zto 5] )
(54, €2) = <([0 3,0.5] 7 [o. ?(1) 8]’ [o. 3t(1) 5}) ([oifaﬁp [0.35(2).3]’ [0.4?(2).5])7 ([O.ng.ﬁ]’ [0.28.7]7 [0.36(3).4}»

Then, we have 7 = {0y, ),

Let G: (W, T, 0)

(i) G is [, NS§B0O map but not I, NS§SO map because G(V1,0) =

Lew,o), (V1,0)} and o = {0t p),
— (T, 0, 0) be an identity mapping, then

1(T,Q)7 (Sla Q)v (527 Q)a (537 Q)}

(Sy, 0) is an I, NS§B0S

in T but not I, NS§SOS in T.
(i1) G is I, NS6S0O map but not I, NSSPO map because G(V1,0) =
in T but not I, NSSPOS in T.

(S4, 0) is an I, NS§508S

Example 3.4. Let W = {w1,ws, w3} = {t1,t2,t3} = T, 0 = {e1,e2} and I,NSS (V1,p) in W

and (51, 0), (52,0), (S3,0) and (S4, 0) in T are defined as

(V1,e1) = {( [0./151,‘8.7] ) [0?751,%.8} ) [0.’/275.4] ) ( [0%1:)02.8] ) [0.?5.7] ’ [021,05.5] ) ( [0.}??03.7] ) [05751,08.9] ) [0378.5] )
(V1,e2) = (( [0%1:)01.8}’ [0.?5.9}’ [03?5.4] ), ([O%WO 9 [005“]0 8]’ [01/2“)0 4]) ([0 7,0.8] [0?]0 g [oyzwo 3] )
(S1,e1) = (7 [0.1 0 3] [og% 4 o. gto 9/ ) ( [0.5?(2).4] [ogto 2> [o. ?0 8]/ ) ( [olfto 3] [o. ?té 4 o. 7 0] )
(S1,e2) = (g7 [0.1 0 1]’ o. Clrtcl) 3] To. l;to 8]) ([O.qf(%.l] [0 Zt(g) 4’ [o. gto 9]) ([0 £,0.1]’ o ;tg 3] To. gto 9] )
(52,€1) = <( 02 0 5] [0 Zt(l) 77’ T0. Zttl) 6] /9 ) ( [0.?5.5} ) [0.23.5] ) [0.23.7} ) ( [0 Zto 517 0. Z‘té 8]’ 0. Zto 5] )
(52,€2) = <( 0.3, 0 517 0. Ztcl) 5] 0. l:;té 5]/ ) ( [0./2(2).5} ) [0.(;,5(2).8] ) [0.2(2).6] ) ( [0.§f8.4] ) [0.;(3).5] ’ [0.28.6} )
(83, e1) = ({52 [0.2 o 40 ;to 5] To. 5 0. 7/ ) ( [0.5?(2).5} [0 gto 5] o 6 ) g/ ) ( [0253.5] ’ [o.if(?iﬁ] ’ [0.?,?).7] )
(S3,e2) = (( [Og 040 ?(1) 5] To. l(;to 8]/ ) ( [0.5?(2).4} [0 ;té 5] T0. gto 9] /> ) ( [ogto 3]’ To. ;tg 47> To. 7 0. 8] )
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(Sa, 1) = <([0.§f5.7]v [0.2(1).8]’ [o.;t,é.4})v ([o.gfé.s}’ [0.?:(2).7}’ [0.253.5])’ ([o.gfg.nv [o.gfé.g]v [0.268.5]»

Lt o 1Z o ot 1Z w o 12
(S1,€2) = <([0.6,5.8]7 [0.5?(1).9]7 [0.2?6.4])7 ([0.6f(2).9]’ [0.5,(2).8]’ [0.2?(2).4])7 ([0.73.8]’ [0.6?8.8]’ [0.2?8.3]»

Then, we have 7 = {Ogw,q), Lw,g), (V1,0)} and o = {O(t,), 1(1,4), (51, 0), (52, 0), (53, 0) }-
Let G: (W, 7,0) — (T, 0, 0) be an identity mapping, then
(i) G is I, NS6SO map but not I, NSO map because G(V1, 0) = (S4, 0) is an I, NS§SOS in T
but not I,NSOS in T.
(i1) G is I, NS6SO map but not I, NSdaO map because G(V1, 0) = (5S4, 0) is an I, NS6SOS
in T but not I, NSéaOS in T.

Theorem 3.2. A map G : (W, 7,0) — (T,o0,0) is an I, NSe*O iff for every I,NSS (P, o) of
(W, 7,0), G(LNSint(P, ¢)) € LNSe*int(G(P, 0)).

Proof. Necessity: Let G be a I, NSe*O map and (P, p) be a I, NSOS in (W, 7, 0). Now,
I,NSint(P, o) C (P,p) implies G(I,NSint(P,0)) C G(P,p). Since G is a I, NSe*OS map,
G(I,NSint(P,p)) is a I, NSe*O in (T, 0, p) such that G(I,NSint(P, p)) C G(P,p) therefore
G(I,NSint(P, p)) C I, NSe*int(G(P, 0)).

Sufficiency: Assume (P, p) is an I, NSOS of (W, 1, p). Then G(P, 0) = G(I,NSint(P,p)) C
I,NSe*int (G(P,p)). But I, NSe*int(G(P, o)) C G(P, ). So G(P, p) = I,NSe*int(P, o) which
implies G(P, ¢) is a I, NSe*OS of (T, 0, 0) and hence G is a I, NSe*O. [ |

Theorem 3.3. If G : (W, 7,0) — (T,0,0) is an I, NSe*O map then I,NSint(G~ (P, 0)) C
G 1(I,NSe*int (P, o)) for every I,NSS (P, g) of (T, o, 0).

Proof. Let (P,o) be a I,NSS of (T,0,0). Then I,NSint(G~!(P,0)) is a I,NSOS
in (W, 0). Since G is I,NSe*O, G(I,NSint(G~Y(P,0))) is I,NSe*O in (T,o,0)
and hence G(I,NSint(G71(P,0))) C I,NSe*int(G(GY(P,0))) C I,NSe*int(P,p). Thus

I,NSint(G1(P, 0)) € G~ 1(I,NSe*int(P, 9)). u

Theorem 3.4. Amap G : (W, 7, 0) — (T, 0, p) is [, NSe*O iff for each I, NSS (S, o) of (T, 0, 0)
and for each I,NSCS (P, o) of (W, T, 0) containing G~1(S, ¢) there is an I, NSe*CS (B, 9) of
(T, o, 0) such that (S, 0) C (P,0) and G~(B, 0) C (P, 0).

Proof. Necessity: Assume G be a I, NSe*O map. Let (S, 0) be a I, NSCS in (T, 7, 0) and
(P, 0) is a I, NSCS in (W, 1, ) such that G71(S,0) C (P,0). Then, (B,0) = G (P, 0)°)° is
I,NSe*CS of (T, r,0) such that G~(B, o) C (P, 0).

Sufficiency: Assume (V) is a I, NSOS of (W, 7,0). Then G*((G(V,0))¢ C (V,0)¢ and
(V,0)¢ is I, NSCS in (W, 7,0). By hypothesis there is a I, NSe*CS(B, o) of (T, 7, o) such
that ((G(V,0))¢ C (B,p) and G 1(B, o) C (V,0)°. Therefore (V,0) C (G (B, 0))°. Hence

Vijayalakshmi B, Madhunika S, 6-Open Maps and §-Closed Maps in Interval-Valued
Neutrosophic Soft Topological Spaces




Neutrosophic Sets and Systems, Vol. 91, 2025 ﬁ

(B,0)° € G(B,0) € G((GH(B,0))°) C (B, )¢ which implies G(V, 0) = (B, 0)°. Since (B, 0)°
is [, NSe*OS of (T,o,0). Hence G(V,p) is a I, NSe*OS in (T, o, p) and thus G is I, NSe*O
map. [ |

Theorem 3.5. A map G : (W,7,0) — (T,o0,0) is I, NSe*O iff G1(I,NSe*cl(P,0) C
I,NScl(G~(P, )) for every I,NSS (P, ) of (T,0, o).

Proof. Necessity: Assume G is a I,NSe*O map. For any I,NSS (P,g) of
(T, 7,0),G (P, 0) C I,NScl(G71(P, 0)). Therefore by theorem 3.4 there exists a I, NSe*CS
(S, 0) in (T, 0, p) such that (P, 0) C (S,0) and G~1(S, 0) C I,NScl(G~ (P, 0)). Therefore we
obtain that G~1(I, NSe*cl(P, 0)) C G71(S,0) C L,NScl(GL(P, 0)).

Sufficiency:Assume (P, p) is a I, NSS of (T, o, ) and (S, ) is a I, NSCS of (W, 7, o) con-
taining G1(P, 0). Put (4,0) = I,NScl(P, ), then (P,0) C (4, p) and (4, ) is I, NSe*CS
and G71(A, o) CI,NScl(G1(P,0)) C (S,0). Then by Theorem 3.4, G is [, NSe*O map. ®

Theorem 3.6. If G : (W, 7,0) = (T,0,0) and H : (T, 0, 0) — (U, p, 0) are two interval - valued
neutrosophic soft maps and HoG : (W, 7,0) — (U, p, 0) is [, NSe*O. If H : (T, 0,0) — (U, p, 0)
is I, NSe*-irr then G : (W, 1, 0) — (T, 0, 0) is I, NSe*O map.

Proof. Let (B,p) be a I, NSOS in (W, 7,0). Then H o G(S, o) is I, NSe*O of (U, p, o)
because H o G is I, NSe*O map. Since H is I, NSe* - irr and H o G(B, p) is I, NSe*OS of
(U, p,0),G Y (HoG(B,0) =G(B,0) is I, NSe*OS in (T, o, 0). Hence G is [, NSe*O map. W

Theorem 3.7. If G : (W, 7,0) — (T,0,0) is , NSO and H : (T, 0,0) — (U, p, 0) is [, NSe*O
maps then Ho G : (W, 7,0) — (U, p, o) is I, NSe*O.

Proof. Let (B, o) be al,NSOS in (W, 7, 0). Then G(B, o) is aI,NSOS of (T, o, ¢) because
G is a I, NSO map. Since H is I, NSe*O, H(G(B,p)) = H o G(B,p) is I, NSe*OS of (U, p, 0).
Hence H o G is I, NSe*O map. [ ]

4. Interval - valued neutrosophic soft § - closed maps

Definition 4.1. Let (W, 7,0) and (T,o, ) be any two I,NSts's. A map G : (W,7,0) —
(T, o, 0) is said to be an interval - valued neutrosophic soft (resp. J, da, S, JP and 63 or e*)
closed map (briefly, I,NSC (resp. I, NS6C, I, NSéaC, I,NS6SC, I, NSOPC and I,NSop5C
or I,NSe*C)) if the image of every [, NSCS in (W, 7, 0) is a [, NSCS (resp. I,NSoCS,
I,NS§aCS, I,NS6SCS, I, NSSPCS and I, NS§3CS or I,NSe*CS) in (T, o, o).

Theorem 4.1. The following statements are hold:
(i) Every I, NS6C map is an I, NSC map.
(ii) Every I, NSC map is an I, NS6SC map.
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(iii) Every I, NSC map is an I, NS6PC map.
(iv) Every I, NS§SC map is an I, NSe*C map.

)

)

(v) Every I, NS§PC map is an I, NSe*C map.

(vi) Every I, NS0aC map is an I, NS§SC map.
)

(vii) Every I, NS6aC map is an I, NSOPC map.

Proof.

(i) Let (P, p) be an I, NS6CS in W. Since G is I, NSIC map, G(P, o) is an I, NS6CS in T.
Since every I,NSJCS is an I,NSCS, G(P,p) is an I,NSCS in T. Hence G is an I,NSC

map.

The other cases are similar.

The following Figure: [2] illustarte NSZO sets in neutrosophic soft topological space.

I,NS6C map

I,NSC map

~ AN

I,NS6SC map |—— | I,NSe*C map

+— | I, NSOPC map

~ e

I,NS6aC map

FiGure 2. I,NSOC maps in I,NSts.

Example 4.1. In Example 3.1, G is [, NSC mapping but not I, NS§C mapping because (V1, )¢
is I, NSCS in T but G(V1, 0)¢ = (51, 0)¢ is not I, NS6CS in T.

Example 4.2. In Example 3.2,

(i) G is I, NSSPC mapping but not I, NSC mapping because (V1, 0)¢ is I, NSIPCS in T but
G(V1,0)¢ = (S4, 0)¢ is not I,NSCS in T.

(ii) G is I, NSOPC mapping but not I, NSéaC mapping because (V1, 0)¢ is I, NSIPCS in T
but G(Vi, 0)¢ = (S4, 0)¢ is not I, NS6aCS in T.

Example 4.3. In Example 3.3,
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(i) G is [, NS§BC mapping but not I, NS§SC mapping because (V1, 0)¢ is I, NS6SCS in T
but G(Vi, 0)¢ = (S4, 0)¢ is not I, NSOSCS in T.

(ii) G is I, NS§SC mapping but not I, NSOPC mapping because (1, 0)¢ is I, NS6GCS in T
but G(V1, )¢ = (S4, 0)¢ is not I, NSOPCS in T.

Example 4.4. In Example 3.4,

(i) G is I, NSOC mapping but not I,NSC mapping because (V1, 0)¢ is I, NS6SCS in T but
G(V1,0)¢ = (S4, 0)¢ is not I,NSCS in T.

(ii)) G is I, NSJSC mapping but not I, NSoaC mapping because (7, 0)¢ is [, NSISCS in T
but G(Vi, 0)¢ = (S4, 0)¢ is not I, NS6aCS in T.

Theorem 4.2. Amap G: (W, 7,0) — (T, 0, o) is I, NSe*C iff for each I, NSS(S, o) of (T, 0, 0)
and for each I, NSOS(P, o) of (W,7,0) containing G~1(S, o) there is an I, NSe*OS(B, ) of
(T, 0, 0) such that (S, 0) C (B, ) and G~(B, 0) C (P, 0).

Proof. Necessity: Assume G is a I, NSe*C map. Let (5, g) be the I, NSCS of (T, o, ¢) and
(P, 0) is a I, NSOS of (W, 7, 0) such that G~1(S, 0) C (P, ). Then (B,0) =T — G 1(P, 0)¢ is
I,NSe*OS of (T, 0, o) such that G~1(B, 0) C (P, o).

Sufficiency: Assume (B, p) is a I, NSCS of (W, 7, 9). Then (G(B, 0))¢is al,NSS of (T, o, o)
and (B, 0)¢is I, NSOS in (W, 7, ) such that G~1((G(B, 0))¢) C (B, 0)°. By hypothesis there is
al,NSe*O(B, o) of (T, o, 0) such that (G(B, 0))¢ C (B, ) and G 1(B, 0) C (B, 0)¢. Therefore
(B,0) € (G7(B,0)°. Hence (B,0)° € G(B,0) € G((G(B,0))°) C (B,0)* which implies
G(B,0) = (B,o)°. Since (B,p)¢ is I,NSe*OS of (T,0,0) . Hence G(B,p) is I, NSe*C in
(T, 0, 0) and thus G is I, NSe*C map. [ |

Theorem 4.3. If G : (W, 7,0) — (T,0,0) is [, NSC and H : (T, 0, 0) — (U, p, o) is I, NSe*C,
then Ho G : (W, 7,0) — (U, p, o) is I, NSe*C.

Proof. Let (B,p) be a [, NSCS in (W, 7, 0). Then G(B, o) is I, NSCS of (T, o, g) because
G is I, NSC map. Now (H o G)(B,0) = H(G(B,0)) is I, NSe*C in (U, p, o) because H is
I,NSe*C map. Thus H oG is I, NSe*C map. ]

Theorem 4.4. If G : (W,7,0) — (T,0,0) is I, NSe*C map, then I,NSe*cl(G(B,p) C
G(I,NScl(B, o).

Proof. Obvious. u

Theorem 4.5. Let G : (W, 7,0) — (T,0,0) and H : (T,0,0) — (U, p, 0) be I, NSe*C maps.
If every I, NSe*CS of (T, o, 0) is I, NSC then, Ho G : (W, 7,0) — (U, p, 0) is [, NSe*C.

Proof. Let (B,p) be a I, NSCS in (W,7,0). Then G(B,p) is I,NSe*CS of (T,o,p)
because G is I, NSe*C map. By hypothesis G(B, ¢) is I, NSCS of (T, 0, 0). Now H(G(B, o)) =
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(H o G)(B,p) is [,NSe*CS in (U, p, 9) because H is [, NSe*C map. Thus H o G is [, NSe*C
map. |

Theorem 4.6. Let G : (W, 7, 0) — (T, 0, 0) be an objective map, then the following statements
are equivalent:

(i) G is a I, NSe*O map.

(ii) G is a I, NSe*C map.
(iii) G~!is a I,NSe*Cts map.

Proof. (i) = (ii): Let us assume that G is a I,NSe*O map. By definition, (B,p) is
a I, NSOS in (W,7,p), then G(B,p) is a I,NSe*OS in (T,o0,0). Here, (B,p) is I, NSCS
in (W,7,0),then W — (B, p) is a I, NSOS in (W, 7, ). By assumption, G(W — (B, p)) is a
I,NSe*OS in (T,0,0). Hence, T — G(W — (B, p) is a [, NSe*CS in (T, 0, 0). Therefore, G is
a [,NSe*C map.

(ii) = (iii) : Let (B, o) be al,NSCS in (W, , 0) By(ii), G(B, ) isa,NSe*CS in (T, 0, 0).
Hence, G(B,0) = (G ) 7Y(B,0),s0 G lisal,NSe*CS in (T,o, 0). Hence, G~! is I, NSe*Cts.

(iii) = (i): Let (B,0) be a I, NSOS in (W,7,0) By(iii), (G~1)"%(B,0) = G(B,0) is a
I,NSe*O map. [ |

5. Interval - valued neutrosophic soft e*- homeomorphism

Definition 5.1. A bijection G : (W, 7,0) — (T,0,0) is called a I, NSe* -homeomorphism
(briefly I, NSe* Hom)if G and G~! are [, NSe*Cts.

Theorem 5.1. Each I, NSHom is a I,N.Se* Hom.

Proof. Let G be I, NSHom, then G and G~ ! are I, NSCts. But every I, NSC'ts function is
I,NSe*Cts. Hence, G and G~ are I, NSe*Cts. Therefore, G is a I, NSe* Hom. [ |

Example 5.1. Let W = {wq,wq, w3} = {t1,t2,t3} = T, 0 = {e1,e2} and I,NSS (V1, 0) and
(Va,0) in W and (S7,0) in T are defined as

Hw Tw Vw Hw. Tw Vw Hw: Tw:- V)
Vi, e1) = (5208 303 0607 (B1oa p2os) b.08) (0203 0305 0607

M Ow Vw Hw Ow Vw Hw Ow Vw
(‘/1’ 62) = <( [0.1,(}.4} ’ [0.2,01.3} ’ [0.6,01.8] )’ ( [0.2,5.3] ’ [0.2,5.4] ’ [0.5,5‘9] )’ ( [0.1,(?.4] ’ [0.4,8.5} ’ [0.7,8.9] )>

Hw Ow U Haw Ow Vw Hw Ow Vw
(‘/27 61) = <( [0.3,01.5] ’ [0.4,6.5} ) [0.5,&.6] )’ ( [0.2,02.5] ’ [0.3,02.5] ’ [0.4,5.7] )7 ( [0.2,33] ’ [0.4,8.5} ’ [0.5,8.7] )>

M Ow Vw Hw Ow Vw Hw Ow Vw
(‘/Q’ 62) = <( [0.3,(}‘4} ) [0.3,6.5} ) [0.4,(}.7] )’ ( [0.3,02.5] ) [0.3,5.5] ) [0.4,8,6] )’ ( [0.3,03.5] ) [0‘5,8.5} ) [0.5,8.7] >>
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(51, €1) = <([0.§f5.5]v [0.2(1).5]’ [O.th).ﬁ])v ([o.gfg.sp [o.ifg.s}’ [0.3?(2).6])’ ([0.§f8.4]7 [028.5]7 [0.28.6]»
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(S1,€2) = <([0.3,5.5]7 [0.4?(1).5]7 [0.3?6.5])7 ([0.412).5}7 [0.3,(2).5]’ [0.3?(2).5])7 ([0.435]7 [0.5?8.7]7 [0.4?8.6}»

Then, we have 7 = {O(W,Q)? 1(W,g)7 (VbQ)a (VY27 Q)} and o = {O(T,g)7 I(T,Q)a (5179)}' Let G:
(W, 7, 0) = (T, 0, 0) be an identity mapping, then G is I,NSe*Hom but not I, NSHom.

Theorem 5.2. G : (W, 7,0) — (T,0,0) be a bijective map. If G is I, NSe*Cts, then the
following statements are equivalent:

(i) G is a I, NSe*C map.

(ii) G is a [, NSe*O map.

(iii) G~1 is a [, N Se*Hom map.

Proof. (i) — (ii): Assume that G is a bijective map and a I, NSe*C map. Hence, G~! is a
I,NSe*Cts map. We know that each I, NSOS in (W, 7, p) is a I, NSe*OS in (T, 0, o). Hence,
Gisal,NSe*OS map.

(ii) = (iii) : Let G be a bijective and I, NSO map. Further, G=! is a I, NSe*Cts map.
Hence, G and G~ 1! are I, NSe*Cts. Therefore, G is a I, NSe*Hom.

(iii) = (i): Let G be a I, NSe*Hom, then G and G~! are I, NSe*Cts. Since each I,NSCS in
(W, 7r,0)is a I, NSe*CS in (T, 0, 0), G is a I, NSe*C map. [ |

Definition 5.2. A I,NSts (W, ,p) is said to be an interval valued neutrosophic soft e*T
2
(briefly, LJNSe*T%)— space if every I, NSe*C'S is [, NSC in (W, 7, o).

Theorem 5.3. Let G : (W,7,0) — (T,0,0) be a I, NSe*Hom, then G is a I, NSHom if
(W, 7,0) and (T, o, o) are IUNSe*T%)- space.

Proof. Assume that (B, o) is a I, NSCS in (T,o,0), then G1(B, ) is a [, NSe*CS in
(W, 7, 0). Since (W, 7, p) is an L,NSe*T% space, G 1(B, ) is a[,NSCS in (W, 7, 9). Therefore,
G is [,NSCts. By hypothesis, G~! is [, NSe*Cts. Let (4,p) be a [,NSCS in (W, 7, p).
Then, (G 1) 71(A, 0) = G(A, ) is a [, NSCS in (T, 0, 0), by presumption. Since (T, o, o) is a
IUNSe*T%)— space, G(A, o) is a I, NSCS in (T, 0, 0). Hence, G~! is I, NSCts. Hence, G is a
I,NSHom. [ |

Theorem 5.4. Let G : (W, 7,0) — (T, 0,0) be a I, NSts then the following are equivalent if
(T, 0,0) is a IUNSe*T%)— space.

(i) G is a I, NSe*C map.

(ii) If (B, p) is a I, NSOS in (W, 1, 0), then G(B, g) is [, NSe*OS in (T, o, 0).

(iii) G(I,NSint(B,)) C I, NScl(I,NSint(G(B, p))) for every I, NSS (B, p) in (W, 7, 0).
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Proof. (i) = (ii): Obvious.

(ii) = (ili): Let (B,p) be a I, NSS in (W, 7, ). Then, I,NSint(B, o) is a I, NSOS in
(W, 7,0). Then, G(I,NSint(B, o)) is a [,NSe*OS in (T, o, 0). Since (T, o, o) is a L,NSe*T%) -
space, G(I,NSint(B,0)) is a [, NSOS in (T, 0, o).

Therefore, G(I, N Sint(B, g)) = I, NSint(G(I,NSint(B, 0))) C I, NScl(I,NSint(G(B, 0))).

(iii) = (i): Let (B,p) be a ,NSCS in (W,7,0). Then, (B,p)¢ is a [, NSOS in
(W, 7,0). From, G(I,NSint((B,0)°)) C I,NScl(I,NSint(G(B,0)))). Hence, G(B,p)¢ C
I, NScl(I,NSint(G(B, 0)°))). Therefore, G(B, 0)¢is I, NSe*OS in (T, 0, p). Therefore, G(B, p)
isa I, NSe*CS in (W, 7, p). Hence, G is a [, NSC map. [ |

Theorem 5.5. Let G : (W, 7,0) — (T,0,0) and H : (T,0,0) — (U, p, 0) be I, NSe*C, where
(T, 0, 0) and (U, p, ) are two I, NSts's and (T, o, 0) a L,NSe*T% - space, then the composition
HoGis I, NSe*C map.

Proof. Let (B, o) beal,NSCS in (W, T, ). Since G is I, NSe*C and G(B, ¢) is a[,NSe*CS
in (T, 0, 0), by assumption, G(B, g) is a I, NSCS in (T, 0, ). Since H is I, NSe*C, H(G(B, o)),
is [, NSe*C in (U, p, 9) and H(G(B, 9)) = H o G(B, g). Therefore, H o G is [,NSe*C map. ®

Theorem 5.6. Let G : (W, 7,0) — (T, 0,0) and H : (T, 0, 0) — (U, p, 0) be two I, NSts's then
the followinng hold:

(i) if Ho G is I, NSe*O and G is I, NSC'ts, then H is I, NSe*O map.

(ii) if Ho G is [, NSO and H is I, NSe*Cts, then G is I, NSe*O map.

Proof. Obvious. [ |

6. Conclusions

The study presented a detailed analysis of interval-valued neutrosophic soft d-open and
6-closed maps, along with the formulation of the §8-homeomorphism. The theoretical find-
ings, supported by illustrative examples, enrich the structural understanding of mappings in
interval-valued neutrosophic soft topological spaces. These contributions serve as a stepping
stone for further mathematical investigation and practical advancements in the study of gen-
eralized topological structures under uncertainty.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Acikgoz, A., & Esenbel, F. (2019). Neutrosophic soft §-topology and neutrosophic soft compactness. In AIP
Conference Proceedings (Vol. 2183, p. 030002).

Vijayalakshmi B, Madhunika S, 6-Open Maps and §-Closed Maps in Interval-Valued
Neutrosophic Soft Topological Spaces




Neutrosophic Sets and Systems, Vol. 91, 2025 ﬁ

. Jayasudha, J., & Raghavi, S. (2023). Interval-valued neutrosophic hypersoft topological spaces. IOSR Jour-

nal of Mathematics (IOSR-JM), 20(4)(2), 4052.
Mukherjee, A., Datta, M., & Smarandache, F. (2014). Interval valued neutrosophic soft topological spaces.
Neutrosophic Sets and Systems, 6.

4. Atanassov, K. (1986). Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20, 87-96.

5. Deli, I. (2017). Interval valued neutrosophic soft sets and its decision making. Int. J. Mach. Learn. and

Cyber. 8, 665676.
Deli, I., & Broumi, S. (2015). Neutrosophic soft relations and some properties. Annals of Fuzzy Mathematics
and Informatics, 9(1), 169-182.

7. Maji, P. K. (2013). Neutrosophic soft set. Annals of Fuzzy Mathematics and Informatics, 5(1), 157-168.
8. Molodtsov, D. (1999). Soft set theory: First results. Computers and Mathematics with Applications, 37,

10.

11.

12.

13.

14.

15.

16.

19-31.

Saeed, M., Khan, S. U., Suriyya, F., Mehmood, A., & Hamja, J. (2025, June). Interval-valued complex
neutrosophic sets and complex neutrosophic soft topological spaces. International Journal of Analysis and
Applications, 23, 132.

Salama, A. A., & Smarandache, F. (2015). Neutrosophic crisp set theory. Educational Publisher, Columbus,
Ohio, USA.

Smarandache, F. (2005). Neutrosophic set, A generalisation of the intuitionistic fuzzy sets. International
Journal of Pure and Applied Mathematics, 24, 287-297.

Smarandache, F., & Pramanik, S. (2017). New neutrosophic sets via neutrosophic topological spaces. In
Neutrosophic Operational Research (Vol. I, pp. 189-209). Pons Editions: Brussels, Belgium.

Vadivel, A., Seenivasan, M., & John Sundar, C. (2021). An introduction to d-open sets in neutrosophic
topological spaces. Journal of Physics: Conference Series, 1724, 012011.

Vijayalakshmi, B., & Madhunika, S. Introducing d-open sets in interval valued neutrosophic soft topological
spaces. submitted.

Wang, H., Smarandache, F., Zhang, Y. Q., & Sunderraman, R. (2005). Interval neutrosophic sets and logic:
Theory and applications in computing, Hexis; Neutrosophic Book Series No. 5.

Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8, 338-353.

Received: Feb 7, 2025. Accepted: Aug 2, 2025

Vijayalakshmi B, Madhunika S, 6-Open Maps and §-Closed Maps in Interval-Valued
Neutrosophic Soft Topological Spaces



	1. Introduction
	2.  Preliminaries 
	3.  Interval - valued neutrosophic soft  - open maps in IvNSts 
	4. Interval - valued neutrosophic soft  - closed maps
	5.  Interval - valued neutrosophic soft  e* - homeomorphism 
	6. Conclusions
	References

