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1. Introduction

The seminal concept of fuzzy sets, introduced by Lotfi A. Zadeh in 1965 [23], established
a powerful mathematical framework for modeling vagueness and ambiguity pervasive in real-
world phenomena. Since then, fuzzy sets and fuzzy logic have found extensive applications

across diverse domainsincluding economics, sociology, and medical sciencewhere researchers
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routinely confront imprecise or incomplete information. Classical fuzzy sets, however, rely
solely on a membership function to quantify the degree of belongingness of an element, a
task that often proves challenging in practice. In 1968, Chang [7] extended this idea into
topology by formulating the theory of fuzzy topological spaces, thereby enriching both fuzzy
mathematics and general topology.

Subsequent developments further broadened this landscape. In 1986, Atanassov [2| in-
troduced intuitionistic fuzzy sets, characterized by independent degrees of membership and
non-membership, which enabled a more refined treatment of uncertainty. This innovation
was later incorporated into topology by Coker [8], who defined intuitionistic fuzzy topological
spaces. Nevertheless, intuitionistic fuzzy sets are not fully equipped to accommodate contra-
dictory or indeterminate dataa limitation frequently encountered in real-world, belief-based
systems. To overcome this, Florentin Smarandache [20] advanced the theory of neutrosophic
sets in 2005, offering a more general paradigm capable of handling imprecise, indeterminate,
and inconsistent information simultaneously.

This theoretical progression stimulated further research. In 1999, Molodtsov |15] introduced
soft set theory, a versatile mathematical tool for parameterized uncertainty, which has since
demonstrated efficacy in decision-making, functional analysis, operational research, and related
fields. Later, Salama and Alblowi [17] formalized neutrosophic topological spaces in 2012, while
Shabir and Naz [19] defined soft topological spaces in 2011. Building upon these foundations,
Maji [12] developed the concept of neutrosophic soft sets in 2013, which was subsequently
refined by Deli and Broumi [9] and explored in an algebraic context by Bera and Mahapatra [3].
Parallel to this, the notion of Z-open sets, originally introduced in classical topology by El-
Magharabi and Mubarki [10] in 2011, was extended into the neutrosophic topological setting
by Vadivel et al. [21].

In recent years, the investigation of connectedness, compactness, and separation axioms in
neutrosophic soft topological spaces has gained momentum, owing both to its theoretical depth
and its practical implications [6,/11,]12]. Motivated by this line of inquiry, the present work
introduces and studies the notions of Z-connectedness, Z-compactness, and Z-separated sets in
neutrosophic soft topological spaces. Their fundamental properties are rigorously established
and clarified through illustrative examples, thereby contributing to the continued enrichment

of neutrosophic soft topological theory and its potential applications.

2. Preliminaries

This section offers a summary of essential definitions refers to neutrosophic sets, soft sets,

and neutrosophic soft sets to ensure thorough understanding.

Definition 2.1. [1§]
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Let W be an underlying universe. A neutrosophic set (in short, NS) D is an object having
the form D = {(w, pp(w),op(w),vp(w)) : w € W} where up — [0, 1] denote the degree of
membership function, op — [0, 1] denote the degree of indeterminacy function and vp — [0,
1] denote the degree of non-membership function respectively of each element w € W to the

set D and 0 < up(w) 4+ op(w) + vp(w) < 3 for each w € W.

Definition 2.2. [15]

Assume that W is the underlying universe & let ¢ is a parameter set. Let P(W) represent
the collection of all neutrosophic sets within W. A pair (D, p) is known as the soft set (shortly,
SS) over W, where D is a mapping D : ¢ — P(W). In other terms, a soft set can be viewed as

a collection of subsets of the set W, each associated with a specific parameter.

Definition 2.3. |[9]
Assume that W is the underlying universe & let g is a parameter set. Let P(W) represent the
collection of all neutrosophic sets within W. Then a neutrosophic soft set (S, o) over W (shortly,
NS8) is characterized by (S, 0) = {(¢, (€, tts(4)(€); T5(4) (€), Vs(p) (€)) : € € W) : ¢ € o}, where
15()(€), 054y (€), V() (€) € [0,1] are respectively called the degree of membership function,
the degree of indeterminacy function and the degree of non-membership function of S(p). As
the maximum value for each of y, o, v is 1.

The inequality 0 < pg(,)(€) + T5(0)(€) + V() (€) < 3 naturally holds.

Definition 2.4. [ [12], [4]]
Assume that W is an underlying universe & NS sets (.59, 0)& (D, p) are in the form
(S, 0) = {, (&, s() (), T5() (€): V() (€)) 1€ €EW) 1 p € 0} &
(D, 0) = {(, (&, 1D(4)(€), TD(p) (€), VD (i) (€)) : € € W) : 0 € 0}, then
(1) Ow,o) = {(¢,(6,0,0,1) : e € W) : p € o} and L(wy o) = {(¢, (6,1,1,0) : e € W) : 0 € g}
(2) (S,0) € (D, 0) Hf psi,)(€) < kp(y)(€): Ts(p)(€) < op(y)(€) and vg(y)(€) > vp(y)(€)
eeW:pe€op.
(3) (S,0) =(D,0) iff (5,0) € (D, e) and (D, 0) € (S, 0)-
(4) (5.0)° = {(#: (6. Vs (), 1 = 750 (&)s s (€)) £ € W) s g € 0},
(5) (5.0) U (D.0) = {(p. (esmaa(iuss)(©): 1o (©)): maz(os(p) (€): ape)(e),  min(
s(e)(©): VDo) (€))) 1€ € W) o € o).
(6) (S,0) N (D,0) = {(p, (e, min(us(p)(), 1tp(p) (€)), Min(as(p) (€), 0 p(y) (€)), maz (v (y)
(©) v (@) 15 € W) s 0 € g

Definition 2.5. [4]
A neutrosophic soft topology (in short, NSt) on an underlying universe W is a collection of
7 of NS subsets (S, 0) of W where g be the parameters set, satisfying
(1) O¢ww,), Lw,g) € 7
Vijayalakshmi B, Madhunika S, Z-Connectedness and Z-Compactness in Neutrosophic Soft

Topological Spaces and an MCDM Approach for Yarn Production Machine Selection Using
Distance and Similarity Measures




Neutrosophic Sets and Systems, Vol. 95, 2026 3@

(2) [(S,0)N(D,e)] € 7 for any (5, 0),(D,0) € 7.

(3) U (S,0) €, for every (S,0r): k€ K C .
keK
Then (W, 7, 0) is known as neutrosophic soft topological space (shortly, NSts) and

the elements of 7 are known as neutrosophic soft open sets (shortly, NSOS) in W. A
NSS (S, o) is called the neutrosophic soft closed set (in short, NSCS) if its comple-
ment (S, )¢ is NSOS.

Definition 2.6. [4]

Let (W, 7, 0) act as a NSts on W & let (5, g) is a NSS on W. The neutrosophic soft interior
of (S, o) (in brief, NSint(S, 0)) and the neutrosophic soft closure of (S, g) (in brief, NScl(S, p))
are represented as

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

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

Definition 2.7. [4]

Suppose (W, 7, o) act as a NSts on W & let (.5, g) is a NSS on W. Then (5, p) is called the
NS

(i) regular-open set(in short, NSROS) if (S, ) = NSint(NScl(S, 0)).

(ii) pre-open set(briefly, NSPOS) if (S, 0) C NSint(NScl(S, 0)).

(iii) semi-open set(briefly, NSSOS) if (S, ¢) € NScl(NSint(S, 0)).

(iv) a-open set(shortly, NSaOS) if (.S, o) € NSint(NScl(NSint(S, 0))).
(v) B-open set(shortly, NSSOS) if (S, o) € NScl(NSint(NScl(S, 0))).

The complement of a NSROS(resp. NSPOS, NSSOS, NSaOS, NSBOS) is called the neu-
trosophic soft regular(resp. pre, semi, «, /3) closed set (shortly, NSRCS(resp.NSPCS, NSSCS,
NSaCS, NSBCS)) in W.

The family of all NSROS(resp. NSRCS, NSPOS, NSPCS, NSSOS, NSSCS, NSaOS,
NSaCS, NSBOS, NSSCS) of W is represented by NSROS(W) (resp. NSRCS(W), NSPOS(W)
NSPCS(W), NSSOS(W), NSSCS(W), NSaOS(W), NSaCS(W), NSSOS(W), NSSCS(W)).

Definition 2.8. [1]
Let (D, g) be a NSts. Then
(i) neutrosophic soft d-interior of (D, p) (in short, NSdint(D, g)) is defined by
NSéint(D, o) = J{(D, 0) : (S,0) C (D, ) and (S, g) is a NSROS in W}
(ii) neutrosophic soft d-closure of (D, ¢) (in short, NSdcl(D, o)) is defined by
NSocl(D, o) = ({(S,0) : (S,0) 2 (D, ) & (S, 0) is a NSRCS in W}

Definition 2.9. [1]
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A NSS (D, g) is referred as the neutrosophic soft d-open set(shortly, NS60S) if

(D, p) = NSéint(D, p).
The complement of NS6OS is called NSJCS.

Definition 2.10. [16]
A NSS (D, p) is called the neutrosophic soft

(1) d-semiopen set (in short, NS6SOS) if (D, ¢) € NScl(NSdint(D, p)).
(2) e-open set (briefly, NSeOS) if (D, o) € NScl(NSdint(D, ¢))U NSint(NSocl(D, p)).
The complement of NSOSOS and NSeOS is called NS6SCS and NSeCS.

Throughout this paper, Let (W, 7, 0) be any NSts. Let (S,0) & (D, ¢) be a neutrosophic

soft sets in NSts.

3. Neutrosophic soft Z connected spaces

Definition 3.1. Let (W, 7, 0) be a NSts is neutrosophic soft (resp. ¢, §S, P & Z) discon-
nected (briefly, NSDCon (resp. NS6DCon, NSOSDCon, NSPDCon and NSZDCon)) if there
exists NSOS (resp. NSJOS, NS6SOS, NSPOS and NSZOS) (P,p),(B,p) in W,(P,p) #
O(w,0), (B, 0) # Oy, such that (P, o) U (B,0) = 1w, and (P,0) N (B,0) = Ow,p. If W
is not NSDCon (resp. NS§¢DCon, NS6SDCon, NSPDCon and NSZDCon) then it is said to be
neutrosophic soft (resp. 4, S, P & Z) connected (briefly, NSCon (resp. NS§Con, NS6SCon,

NSPCon & NSZCon)).

Example 3.1. Let W = {wy, wa, w3}, 0 = {e1,e2} and NS sets (51, 0), (S2, 0), (S3, 0), (S4, 0)

and (S5, 0) in W are defined as

(Suvex) = (e, b ). (e g ), (e S
(S1,e0) = ((Hog, Tun Mopy (Mg Gup Mugy (hug Tug Y
(52761) = <(M (TLE} V“’il)’(“ﬂ Twy Vw2)7(,uw3 Twg Vuw

(52,e2) = (5} 5% 54). (53, 52 5%). (5% 52, 52

(Sg el):«m Owy V“’il)’(ﬂwz Owqy ng),(l/ﬂw?) Owy Vw
) - : . ‘ : '

(Sg 62) = <(“ﬂ Owy l’w1) (Mﬂ Twy I/wQ) (,MUJ3 Ows Vuw
’ . 7 ) B =< ) :
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(Ss,e1) = (G55, T2, 54,

(S1,02) = (53 5> 5F): (53 5% 07 ): (53 54 59)

(55761) = <(:“w1 , M’ Vawy )’ (/““.UZ Twgy VIT,Q), (“1,”3 Twg ”&))
(S5, e9) = ((Hur Twr Vury (Buwp Tup Vupy (Hug Owg Vg
’ . . ) K - s : :

Then, we have

7 ={0w,0)> L(w,0), (51, 0), (52, 0), (S3, 0)} is a NSts in W, then
(i) Let (S3,0) and (Sy, o) are NSZOS(resp. NSPOS). Then W is NSZCon(resp NSPCon).
(ii) Let (S2,0) and (S5, 0) are NS§SOS. Then W is NS§SCon.

(iii) Let (S1, 0) and (52, 0) are NSOS. Then W is NSCon.

(iv) Let (S1,0) and 1(y o) are NSOS. Then W is NS6Con.

Example 3.2. In example 3.1 Let

(S,e2) = ((or, Zor, 251), (B2, Tz, Mz, (B, 2, )

Then (S, 0) and (S7, ) are NSZOS’S. Then W is NSZDCon.

Definition 3.2. Let (W, 7, ) be a NSts. Let (T, 0) be a NSS of W.

(a) If there exists NSOS (resp. NSJOS, NSISOS, NSPOS and NSZOS) (G, 0) and (S, 9) in W
satisfying the following properties, then (7', p) is called neutrosophic soft(resp. 9, 6S, P & Z)
C; -disconnected (briefly, NSC;DCon (resp.NS6C;DCon, NS6SC;DCon, NSPC;DCon
and NSZC;DCon)) (i=1, 2, 3, 4)

Cr:(T,0) € (G0 U(S,0),(G,0)N(S,0) € (T,0)(T,0) N (G, 0) # Ow,p), (T, 0) N
(S, 0) # Ow,p)-

C2: (T, 0) C (G,0)U(S,0), (T, 0)N(G, 0)N(S, 0) = Ow,q), (T, 0)N(G, 0) # Ogw,g)+ (T’ 0)N
(S, 0) # Oqw,p)-

C3:(T,0) C(G,0)U(S,0),(G,0)N(S,0) € (T, 0) (G, 0) £ (T 0) (S, 0) £ (T, 0)

Cy: (T,0) C (G,0) U (S,0),(T,0) N (G,0) N (S,0) = Ow,g), (G,0) £ (T,0)% (S, 0) £
(T, 0)".
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(b) (T, ) is said to be neutrosophic soft (resp. d, §S, P & Z) C; -connected (briefly, NSC;Con
(resp. NS6C;Con, NS§SC;Con, NSPC;Con and NSZC;Con)), (i=1, 2, 3, 4) if (M, p) is
not NSC;DCon (resp. NS6C;DCon, NS§SC;DCon, NSPC;DCon and NSZC;DCon),
(i=1,2,3,4). Obviously, we can obtain the following implications between several types
of NSC;Con (resp. NS6C;Con, NS§SC;Con, NSPC;Con and NSZC;Con), (i=1, 2, 3,
4).

(1) NSC1Con (resp. NS6C1Con, NS6SC1Con, NSPCCon and NSZCiCon) =
NSC5Con (resp. NS§CyCon, NS§SCyCon, NSPCyCon and NSZCyCon).

(2) NSCi1Con (resp. NS§C1Con,NS6SC1Con, NSPC1Con and NSZCiCon) =
NSCs5Con (resp. NS§C3Con, NS§SC3Con, NSPC3Con and NSZCsCon).

(3) NSC3Con (resp. NS6C3Con, NS6SC3Con, NSPC3Con and NSZC3Con) =
NSCyCon (resp. NS§CyCon, NS§SC1Con, NSPC4Con and NSZC,Con).

(4) NSCiCon (resp. NS§C1Con,NS6SC1Con, NSPC1Con and NSZCiCon) =
NSC4Con (resp. NS6C4Con, NS§SCyCon, NSPCyCon and NSZCyCon).

Example 3.3. In example 3.1, Let

(D er) = (g, Gor et (tez e Vg (g g Vi)

)
I~

(D.e2) = (5%, 5% 5%): (73 5% 58), (53 58, 53)

o
o

If (S1, 0) and (Ss, o) are NSZOS’S, then (D, p) is

(i) NSZC5Con but not NSZC;Con.
(ii) NSZC3Con but not NSZC;Con.
(iii) NSZC4Con but not NSZC;Con.

Example 3.4. Let W = {wq, we, w3}, 0 = {e1,ea} and NS sets (My, o), (Ma, 0)and(Ms3, g) in
W are defined as

(M1761):<(uw1)0w1 le),(“ﬂ Guwy V“’2)7(,“'w3 Twsg Vw3)>
(M1762):<(Mw170w17Vﬂ)’(Mw2 Twy V'ﬂ)’(ll‘wg Owg 1/11,73)>
(Ma,e1) = ((Bpr, Tun Zon) (Buz Tup Pua) (Hus Tus Tug))
(M, e2) = (45 T 1), (5, 75 712, (5 555 1)

(M, er) = (7, 5, 5, (52 52 580, (1 55, 58)0)
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If (M, 0) and (Ma, o) are NSZOS’s, then (D, o) is NSZC4Con but not NSZC5Con.

Definition 3.3. Let (W,7,0) be a NSts is neutrosophic soft (resp. d, S, P & Z)
C5 -disconnected (briefly, NSC5DCon (resp. NS6CsDCon, NS6SCsDCon, NSPC5DCon
and NSZCsDCon)) if there exists NSS (S,0) in W which is both NSOS (resp.
NS6OS,NS6SOS, NSPOS and NSZOS) and NSCS (resp. NS0CS, NS6SCS, NSPCS and
NSZCS) in W, such that (S,0) # Ogw,g),(S,0) # L, If W is not NSC5DCon (resp.
NS6CsDCon, NS6SC5DCon, NSPC5DCon and NSZC5DCon) then it is said to be neu-
trosopic soft (resp. d, 6S, P & Z) Cs -connected (briefly, NSC5Con (resp. NS6C5Con,
NS6SC5Con, NSPC5Con and NSZC5Con)).

Example 3.5. In example 3.1, Let
(1) (S1,0) is NSZCsDcon(resp. NS§SCsDCon)

(2) (Per) = (g3 7% 59): (68 78 08) (58 55 92)

)

(Pes) = (53 51 07): (53 54 54): (5% 54 58)) is NSPC5DCon.

(=]
3

Theorem 3.1. NSZC;DCon (resp.NSC5DCon, NS§C5DCon, NS6SCsDCon  and
NSPCsDCon) -ness implies NSZCon (resp. NSCon, NS§Con, NS§SCon and NSPCon)-

ness.

Proof

Suppose that there exists non-empty NSZOS’s (5, ) and (G, ¢) such that (S, ¢) U(G, 0) =
Lew,e) and (S, 0) N(G,0) = Ogw,p)- In other words, (G, 0)¢ = (S, 0). Hence, (S, 0) is NSZCS
which implies W is NSZCsDCon.

Other cases are similar.

But the converse may not be true as shown by the following example.

Example 3.6. In example 3.1, let (S, 0) and (S2, 0) are NSZOS’s. Then W is NSZCon but
not NSZC5DCon.

Theorem 3.2. Let G : (W, 7,0) — (T, 0, 0) be a NSZ-irr (resp. NS-irr, NSé —irr, NS6S —irr
and NSP-irr) surjection, W be a NSZCon (resp. NSCon, NS6Con, NS§SCon and NSPCon).
Then T is NSZCon (resp. NSCon, NSo6Con, NS6SCon and NSPCon).
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Proof. Assume that T is not NSZCon, then there exists nonempty NSZOS’s (A4, 0)&(C, o)
in T > (A, 0) U(C,0) = Lw,g&(A4,0) N (C,0) = Ow,p- Since G is NSZ-irr mapping, (5, 0) =
G (A, o) # Ow,0), (G, 0) = G YO, o) # O(w,g), Which are NSZOS’s in W and G 1A o) U
G HC,0) = gfl(l(w,g)) = 1(w,p), Which implies (S, 0) U (G,0) = lyw,). Also G YA, 0) N
G(C,0) =G (0w,g) = Ow,g), which implies (S, 0) N (G, 0) = Ogy,,). Thus W is NSZDCon,
which is a contradiction to our hypothesis. Hence W is NSZCon.

The same method can be used to prove the theorems other cases.

Theorem 3.3. Let (W, 7, 0) be a NSts is NSZC5Con (resp.
NSC5Con, NSoC5Con, NoSC5Con, NSP CsCon) if and only if there exists no
nonempty NSZOS (resp. NSOS, NSSOS,NS6SOS and NSPOS) (G,p) and (S,p) in
W3 (G, o) = (S, 0)°.

Proof Suppose that (G, 0) and (S, ) are NSZOS’s in W such that (G, o) # Oxw,,), (S, 0) =
Ow,p) and (G, 0) = (S, 0)°. Since (G,0) = (S,0)¢ (S,0)¢ is a NSZOS’s and (S, ) is NSZCS
and (G, 0) # Ogw,g) implies (S, 0) # 1(w,). But this is a contradiction to the fact that W is
NSZC5Con.

Conversely, let (G, ) be a both NSZOS and (S, 0) is NSZCS in W such that (G, o) #
Ow,0)s (Gy0) # Lw,g- Now take (G,0)¢ = (5,0) is a NSZOS and (G,0) # 1w, which
implies (G, 0)° = (S, 0) # O(w,p) Which is a contradiction. Hence W is NSZC5Con.

The same method can be used to prove the theorems other cases.

Theorem 3.4. Let (W, 7, ) be a NSts is NSZCon(resp. NSCon, NSéCon, NS§SCon, NSP-
Con) iff there exists no non-zero NSZOS(resp. NSOS, NS5OS, NS6SOS, NSPOS) (G, o) and
(S, 0) in W, such that (G, o) = (5, 0)°.

Proof Necessity: Let (G, ) and (S, ¢) be two NSZOS’s in W such that (G, ) # Ow,g), (S, 0)
# Ogw,p) and (G,0) = (S, 0)¢. Therefore (S, 0)° is a NSZCS. Since (G, 0) # O, ), (S, 0) #
Lew,p)- This implies (.S, ) is a proper NSS which is both NSZOS and NSZCS in W. Hence W
is not a NSZCon. But this is a contradiction to our hypothesis. Thus, there exist no non-zero
NSZOS’s (G, o) and (S, ) in W, such that (G, o) = (S, 0)°.

Sufficiency: Let (G, ¢) be both NSZOS and NSZCS, W such that (G, 0) # Oww,,), (G, 0) #
Lew,g)- Now let (S,0) = (G,0)°. Then (S,0) is a NSZOS and (S, 0) # 1(w,). This implies
(G,0)° = (S, 0) # Ogw,g), which is a contradiction to our hypothesis. Therefore W is NSZCon.

The same method can be used to prove the theorems other cases.

Theorem 3.5. Let (W,7,0) be a NSts is NSZCon (resp, NSCon, NS§Con, NS§SCon
and NSPCon) iff there exists no non-zero NSS (B,p) and (S,0) in W such that
(Bio) = (50)°%(S0) = (NSZc(B,0))® (resp.  (5,0) = (NSc(B,0)) (5,0 =
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(NSécl(B,0))¢ (S,0) = (NS§Scl(B,p))¢ and (S,0) = (NSPcl (B,p))¢ and (B,p) =
(NSZel(S,0))° (resp.  (B.o) = (NSc(S,0)),(B,o) = (NSocl(S,0)F, (B,o) =
(NS8Scl(S, 0))¢ and (B, g) = (NSPc(S, 0))°).

Proof Necessity: Let (B, ) and (S, ¢) be two NSS in W such that (B, 0) # Oxw,,), (S, 0) #
Ow,g) and (B,o) = (S,0)°.(S,0) = (NSZcl(B,0))® and (B,o) = (NSZcl(S,0))°. Since
(NSZcl(B, )¢ and (NSZcl(S, p))¢ are NSZOS’s in W, (B, p) and (5, o) are NSZOS in W.

This implies W is not a NSZCon, which is a contradiction. Therefore, there exists no
non-zero NSZOS (B, p) and (S, ) in W. Such that (B, g) = (S, 0)¢, (S, 0) = (NSZcl(B, 0))¢
& (B, o) = (NSZd(S, 0))".

Sufficiency: Let (B, ¢) be both NSZOS and NSZCS in W such that (B, o) # Oy q) (B, 0), #
Lew,p)- Now by taking (S5, 0) = (B, 0)¢, We obtain a contradiction to our hypothesis. Hence,
W is NSZCon space.

The same method can be used to prove the theorems other cases.

Definition 3.4. Let (W, 7,0) be a NSts is neutrosophic soft (resp. 9,95, P&Z) strongly
connected (briefly, NSstCon(respNSdstCon, NS§SstCon, NSPstCon and NSZstCon) (S, o)
and (G, o) in W such taht pug o) + 11(q,0) = 1(w,0)-

In otherwords, a NSts W is NSstCon (resp. NSdstCon, NS0SstCon, NSPstCon and
NSZstCon) if there exist no non empty NSCS(resp NS6CS, NS§SCS, NSPCS and NSZCS)
(S, 0) and (G, 0) in W such that (S5, 0) N (G, 0) = Ow,g)-

Theorem 3.6. Let (W, 7, ) be a NSts is NSZStCon (resp. NSstCon, NSdstCon, NS6SstCon
and NSPstCon), if there exists non empty NSZOS (resp. NSOS, NS60S, NS§SOS, NSPOS)

(S,0) and (G, 0) in W, (S, 0) # 1w, # (G, 0) such that 1i(g ) + 1G,e) = Lw,g)-

Proof Let (S, ¢) and (G, ¢) be NSZOS’s in W such that (S, 0) # 1w ) # (G, 0) and p s o) +
G,0) = Lw,p)- If we take (P, 0) = (5, 0)¢ and (F, 0) = (G, 0)°, then (P, g) and (F) ) become
NSZCS’s in W and (P, 0) # Oqw,o) # (F, 0), f(Po) T H(F,0) < L(w,e), @ contradiction.

Conversely, use a similar technique as above.

Other cases are similar.

Theorem 3.7. Let G : (W, 1,0) — (T, 0,0) be a NSZ-irr (resp. NS-irr, NS§ — irr, NS6S —
irr and NSP-irr) surjection, W be a NSZstCon (resp. NSstCon, NSd§stCon, NSoSstCon
and, NSPstCon). Then T is also NSZStCon (resp. NSstCon, N.SdstCon, NS6SstCon and,
NSPstCon).

Proof Assume that T is not NSZstCon, then there exists nonempty NSZCS’s (G, o) and
(S,0) in T such that (G, 0) # Ow,g)(S;0) # O, and (G,0) N (S,0) = O,,). Since G is
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NSZ-irr mapping, (K, o) = G~1(L) # Ow,o)s (D, 0) = G S, 0) # O(w,o), which are NSZCS’s
in Wand G~1(G,0)NG1(S, 0) = g—l(o(w,g)) = O(yy,g), which implies (K,0)N(D,p) = 0(w,0)-
Thus W is not a NZstCon, which is a contradiction to our hypothesis. Hence T is NSZstCon.

Other cases are similar.

Remark 3.1. NSZstCon (resp. NSstCon, NSéstCon, NS§SstCon and NSPstCon) and
NSZC5Con (resp. NSC5Con, NS§C5Con, NS§SC5Con and NSPC5Con) are independent.

4. Neutrosophic soft Z separated sets

Definition 4.1. Let (W, 7, 0) be a NSts. If (S,0) & (B, ) are non-zero NSS in W. Then
(S,0) & (B, 0) are said to be

(i) Neutrosophic soft (resp. 9,0S, P & Z) weakly separated (briefly, NSWSep(resp.
NSOWSep, NSISWSep, NSPWSep & NSZWSep)) if NScl(S,0) C (B,0)¢ (resp.
NSHcl(S, 0) C (B, )% NS§ Scl(S,0) C (B, )¢, NSPcl(S,0) C (B, )¢ & NSZcl(B, 90) C
(B, 0)°).

(ii) Neutrosophic soft (resp. 0,05, P&Z) separated (briefly, NSSep (resp.
NSo6Sep, NS§SSep, NSPSep & NSZSep) if NScl(S,0) N (B, o) = (S,0) N NScl(B, o) =
Ow,p) (resp. N.Sdcl(S, 0)N(B, o) = (B, 0)N"NSécl(B, 0) = Ogw,g), NSIScl(S, 0)N (B, 0) =
(S,0) N NS3Scl(B, 0) = Oy, gy, NSPcl(S,0) N (B,0) = (S,0) N NSPcl(B,0) = Oy,
and NSZcl(S, 0) N (B, 0) = (S,0) "N NSZcl(B, 0) = Owy,g))-

Remark 4.1. Any two disjoint non-empty NSZCS (resp. NSCS, NS§CS, NS§SCS, NSPCS)
are NSZSep (resp. NSSep, NSéSep, NS§SSep and NSPSep).

Proof Suppose (5,0) and (B, ) are disjoint non-empty NSZCS’s. Then NSZcl(S,0) N
(B,p) =(S,0)NNSZcl(B,p) = (S,0)N(B,0) = O(w,g)- This shows that (S,0) and (B, o) are
NSZSep.

The same method can be used to prove the theorems other cases.

Theorem 4.1. Let (W, 7, 0) be a NSts. If (S, o) and (B, ¢) are non-zero NSS in W.

(i) If (S,0) and (G, ) are NSZSep (resp. NSSep, NSéSep, NS6SSep and NSPSep) and
(A,0) C (S,0),(C,0) C (G,p), then (A,p) and (C, p) are also NSZSep (resp. NSSep,
NSo6Sep, NS§SSep and NSPSep).

(ii) If (S, 0) and (G, o) are both NSZOS (resp. NSOS, NS50S, NS§SOS and NSPOS) and
if (S,0) = (S,0)N(G, )¢ and (Q, 0) = (G, 0) N (S, 0)¢, then (S, p) and (Q, o) are NSZSep
(resp. NSSep, NSéSep, NS3SSep and NSPSep.

Proof
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(i) Let (S,0) and (G,0) be NSZSep sets in NSts W. Then NSZcl(S,p) N (G,0) =
Ow,e = (S0 N NSZcl(G,p). Since (4,0) (S,0) and (C,0) C (G,p), then
NSZcl(A,p) € NSZcl(S,p) and NSZcl(C, o) NSZcl(G,p). This implies that,
NSZcl(A, o) N (C,0) € NSZcl(S,0) N (G, 0) = Ow,p) and hence NSZcl(A, 0) N (C, o) =
O, Similarly NSZcl(C,0) N (A,0) € NSZcl(G,0) N (S,0) = O, and hence
NSZcl(C,0) N (A, 0) = Oy, Therefore (A, o) and (C, o) are NSZSep.

(ii) Let (S, 0) and (G, ¢) both NSZO subsets in W. Then (S, )¢ and (G, p)¢ are NSZCS'’s.
Since (S, 0) C (G, 0)¢, then NSZcl(S,0) C NSZcl(G, p)¢ = (G, 0)° and so NSZcl(S, o) N
(G, 0) = 0aw,g)- Since (@, 0) € (G, 0), then NSZcl(S, 0)N(Q, 0) € NSZcl(S, 0)N(G, 0) =
Ow,)- Thus, NSZcl(S,0) N (Q,0) = Ogy,g). Similarly, NSZcl(Q, 0) N (S, 0) = Ow,g)-
Hence (S, 0) and (Q, o) are NSZSep.

The same method can be used to prove the theorems other cases.

-
-

Theorem 4.2. Let (W, 7, ) be a NSts. If (4, ¢) and (C, ) are non-zero NS subsets in W are
NSZSep (resp. NSSep, NSSep, NS6SSep and NSPSep) if and only if there exist (G, o) and
(S, 0) in NSZOS (resp. NSOS, NS6OS, NS§SOS, NSPOS) in W > (A4, p) C (G,0),(C,0) C

(S, 0) and (4, 0) N (S, 0) = 0w, &(C, 0) N (G, 0) = Ow,p)-

Proof Let (A,po) and (C,p) be NSZSep. Then (A4,0) N NSZcl(C,p) = Ow,p) =
NSZcl(A, o) N (C,p). Take (S,0) = (NSZcl(A,p))¢ and (G,0) = (NSZcl(C,p))¢. Then
(G, p) and (S, p) are NSZOS’s 3 (A,0) C (G,0),(C,0) C (S,0)&(A,0) N (S,0) = O(w,p) and
(C.0) N (G, 0) = 0w g)-

Conversely let (G, p) and (S, ) be NSZOS's 3 (A,0) C (G,0),(C,0) C (S,0)&(A
(S,0) = Ow,g):(Ci0) N (G,0) = Ow,g)- Then (A,0) C (S,0)° and (C,0) C (G,0)¢ and
(S, 0)¢ and (G, p)¢ are NSZCS. This implies, NSZcl(A, p) C NSZcl(S, 0)¢ = (S, 0)° C (
and NSZcl(C,p) € NSZcl(G,p)¢ = (G,0)° C (A,p). That is, NSZcl(A, o) C (C,0)
NSZcl(C, o) C (A,0)°. Therefore (A,0) N NSZcl(C,0) = Oy, = NSZcl(A,0) N (C,0).
Hence (A, p) and (C, p) are NSZSep.

Other cases are similar.

io,
)

Proposition 4.1. Each two NSZSep (resp. NSSep, NS§Sep, NS6SSep and NSPSep) sets are

always disjoint.

Proof Let (S5,0) and (G,0) be NSZSep. Then (S,0) N NSZcl(G,0) = O,y
NSZcl(S,0) N (G,0). Now, (S,0) N (G,0) € (5,0) N NSZcl(G,0) = Oy,g). Therefore
(S,0) N (G, 0) = O, and hence (S, 0) and (G, o) are disjoint.

The same method can be used to prove the theorems other cases.
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Theorem 4.3. Let (W,7,0) be a NSts. Then W is NSZCon (resp.
NSCon,NS6Con, NS§SCon and NSPCon) iff 1wy, # (H,0) U (J,0), where (H,p0)
and (J, o) are NSZSep (resp. NSSep, NS6Sep, NS§SSep and NSPSep) sets.

Proof Assume that, T is a NSZCon space. Suppose 1y ,) = (H,0) U (J, 0), where (H, o)
and (J,0) are NSZSep sets. Then NSZcl(H,p) N (J,0) = (H,0) N NSZcl(J,0) = Ow,g)-
Since (H, 0) € NSZcl(H, o), we have (H,0) N (J,0) € NSZcl(H, o) N (J;0) = Oyy,g). There-
fore NSZcl(H,p) C (J,0)¢ = (H,0) and NSZcl(J,p) C (H,p)* = (J,0). Hence (H,p) =
NSZcl(H, o) and (J, o) = (H, 0)¢ are disjoint NSZOS’s. Thus (H, 0) # Ow,g), (/,0) 7# Ogw,)
such that (H,0) U (J,0) = 1w, and (H, ) N (J,0) = Oww,g), (H, 0) and (J, 0) are NSZOS’s.
That is T is not NSZCon, which is a contradiction to W is a NSZCon. Hence 1y ,) is not the
union of any two NSZSep sets.

Conversely, assume that 1y ,) is not the union of any two NSZSep sets. Suppose W is
not NSZCon. Then 1wy, = (H,0) U (J,0), where (H,0) # Oww,o), (J;0) # Ogw,g) such that
(H,0) N (J,0) = Oww,g), (H,0) and (J,0) are NSZOS’s in W. Since (H,0) C (J,0)¢ and
(J,0) € (H,0)¢,NSZcl(H,0) N (J,0) € (J;0)°N (J,0) = O, and (H,0) N NSZcl(J, 0) C
(H,0) N (H,0)° = Oy, That is (H, 0) and (J, o) are NSZSep sets. This is a contradiction.
Therefore W is NSZCon.

Other cases are similar.

Definition 4.2. Let (W, 7, 0) be a NSts. Let (5, 0) be a NSS of W. Then Neutrosophic soft

(i) 6 (resp.  0S,P&Z) regular open set (brieflyy, NSSROS (resp.  NSSSROS,

NSPROS & NSZROS)) if (S,0) = NSd§int(NSocl(S,p)) (resp. (S, 0)
= NSISint(NSsScl(S,0)),(S,0) = NSPint(NSPcl(S,0)) & (S,0) =
NSZint(NSZel(S, o).

(ii)) 6  (resp. 0S,P&Z) regular closed set (brieflyy, NSSRCS (resp.
NSSSRCS,NSPRCS&NSZRCS)) if (S,0) =  NSO6c(NSyint(S,0)) (resp.
(S,0) = NSOSC(NS6Sint(S,0)),(S,0) = NSPc(NSPint (S,0)) & (S,0) =

NSZc(NSZint(S, 0)).

(iii) The complement of NSJROS (resp. NSISROS,NSPROS&NSZROS) is NSSRCS
(resp. NSOSRCS, NSPRCS & NSZRCS).

Proposition 4.2. Let (W, 7, 0) be a NSts.

(i) Every NSZROS (resp.  NSJROS,NS6SROS and NSPROS) is NSZOS (resp.
NS6OS,NS6SOS and NSPOS).

(ii) Every NSRCS (resp. NSSRCS,NSOSRCS and NSPRCS) is NSZCS (resp.
NS6CS,NS§SCS and NSPCS).
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Definition 4.3. Let (W, 7, 0) be a NSts. Then W is neutrosophic soft (resp. 6,05, P&Z)
super disconnected (briefly, NSsuperDCon (resp. NSdsuper DCon, NS§Ssuper DCon,
NSPsuperDCon  and  NSZsuperDCon)) if  there exists a NSROS  (resp.
NSOROS, NS6SROS, NSPROS&NSZROS)(S,0) in W > (S0 # Ow, and
(S,0) # law,. A NSts. (W,7,0) is called neutrosophic soft (resp. 6,465, P&Z) super
connected (briefly, NSsuperCon (resp. N SédsuperCon, NSoSsuperCon, NSPsuperCon &
NSZsuperCon)) if W is not NS superDCon (resp. NSdsuper DCon, NSd6Ssuper DCon,
NSPsuperDCon and NSZsuperDCon).

Theorem 4.4. Let (W, 7, 0) be a NSts, the statements that follows are equivalent:

(i) W is NSZsuperCon (resp. NSsuperCon, N SdsuperCon, NS§SsuperCon and NSPsuper-
Con).

(ii) For each NSZOS (resp. NSOS, NS6OS,NS4SOS and NSPOS) (H,0) # O,
in W, we have NSZcl(H,0) = 1w, (resp. NScl(H,o) = 1w, NSocl(H, o) =
Lew, o), NSOScl(H, 0) = 1w o) and NSPcl(H, 0) = 1y p))-

(iii) For each NSZCS (resp. NSCS, NS6CS,NS§SCS and NSPCS)(H,0) # 1wy, in
T, we have NSZint(H,0) = Oy, (resp. NSint(H,o) = Oy, NSdint(H, ) =
O(w,0), NS6Sint(H, o) = O, o) and NSPint(H, o) = Oy g))-

(iv) There exists no NSZo (resp. NSo, NSdo, NS§So and NSPo) subsets (H, p) and (J, o)
in W, such that (H, 0) # Ow,), (J; 0) # Ow,p) and (H, o) C (J, 0)°.

(v) There exists no NSZO (resp. NSO, NS§O,NS6SO and NSPO) subsets (H,p) and
(J.0) in W, such that (H,0) # Oy, (J,0) # Ow.g), (J,0) = (NSZcl(H,0))° (resp.
(J,0) = (NSCl(H, 0)), (], 0) = (NSécl(H, 0))%, (J,0) = (NSIScl(H, 0))* and (J,0) =
(NSPcl(H,0))) and (H, o) = (NSZcl(J, 0))° (vesp. (H,0) = (NScl(J,0))%, (H,0) =
(NSOcl(J,0))¢, (H, 0) = (NSScl(J, 0))¢ and (H, o) = (NSPcl(J, 0))°).

(vi) There exists no NSZCS (resp. NSCS, NSSCS,NS6SCS and NSPCS) subsets (H, o)
and (J, ) in W such that (H, 0) # Lw,e), (J,0) # Liw,e), (J,0) = (NSZcl(H, 0))¢ (resp.
(J,0) = (NScl(H, 0)), (J,0) = (NSbcl(H, 0))°, (], 0) = (NSGScl(H, ) and (J, 0) =
(NSPcl(H,0))) and (H,0) = (NSZcl(J,0))¢ (resp. (H,p0) = (NScl(J,0)), (H,0) =
(NSécl(J,0))¢, (H,0) = (NS§Scl(J, 0))¢ and (H, o) = (NSPcl(J, 0))).

Proof

(i) = (ii) Assume that there exists a NSZOS (H, 0) # O(w,p) 2 NSZcl(H, 0) # 1(w,q). Now
take (J, 0) = NSZint(NSZcl(H, p)). Then (J, ) is proper NSZROS in W which contradicts
that W is NSZsuperCon -ness.

(i) = (iii) Let (H,0) # 1, be a NSZCS in W. If (J,0) = (H,0)°, then (J,0) is
NSZOS in W and (J,0) # Ogw,g). Hence NSZcl(H, 0) = liy,g), (NSZcl(J,0)) = Ow,p) =
NSZint(J, 0) = Ogw,g) = NSZint(H, 0) = Ow,g)-
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(iii) = (iv) Let (H, o) and (J, 0) be NSZOS’s in W such that (H, o) # O, # (/,0) and
(H,0) € (J,0). Since (J, )¢ is NSZCS in W and (J, 0) # Ocw,p) implies (J, 0) # 1(w,q), We
obtain NSZint(J, 0)°) = Oy ). But, from (H, 0) C (J,0)¢, 0w, # (H,0) = NSZint(H, o) C
NSZint(J, 0)¢ = Ogw,g), which is a contradiction.

(iv) = (i) Let O(w,o) # (H, 0) # L(w o) be NZSROS in W. If we take (J, o) = (NSZcl(H, 0))¢,
we get (J,0) # Oy, Otherwise, we have (J,0) # O, implies (NSZcl(H, 0))¢ = Owy,g)-
That implies NSZcl(H,0) = lww,. That shows (H,0) = NSZint(NSZcl(H,p)) =
NSZint(1iw,)) = law,). But this is to a contradiction to (H,0) # lwy,). Further,
(H,0) C (J, )¢, this is also a contradiction.

(i) = (v) Let (H,o) and (J,0) be NSZOS’s in W such that (H,o) # O, # (J,0)
and (J,0) = (NSZc(H,p)) (H,0) = (NSZint(J,0))°. Now NSZint(NSZcl(H,p)) =
NSZint(J, 0)¢ = (NSZcl(J, 0))¢ = (H, 0) and (H, 0) # Oyy,q), (H, 0) # 1(w,) - Suppose not, if
(H,0) = 1aw,g), then 1y ,) = (NSZcl(J, 0))¢ implies Oy o) = NSZcl(J, 0) = (J, 0) = Oy, g)-
This is a contradiction.

(v) = (i) Let (H, ) be NSZOS in W such that (H, 0) = NSZint(NSZcl(H, 0)) = Ow,p) #
(H,0) # Liw,p)- Now (J,0) = (NSZcl(H, 0))° and (NSZcl(J, 0))¢ = (NSZcl(NSZcl(H, 0))°)*
= NSZint(NSZcl(H,p)) = (H, p). This is a contradiction.

(v) = (vi) Let (H, 0) and (J, ¢) be NSZCS in W such that (H, o) # 1w, # (J,0)-(J,0) =
(NSZint(H, 0))°, (H,0) = (NSZint(J,0))¢. Taking (P,0) # Ogw,) # (F,0), (NSZcl(P,0))*
= (NSZcl (H,0))°)¢ = (NSZint(H, 0)))¢ = NSZint(H, ) = (J,0)° = (F,0) and similarly
(NSZcl(F, 0))¢ = (P, o). But this is a contradiction.

(vi) = (v) Similar as in above.

5. Neutrosophic soft Z compact spaces

Definition 5.1. Let (W, 7,p) be a NSts. A collection (5, 0) of NSZOS in W is called a
neutrosophic soft Z open cover (briefly, NSZOCov) of a subset (.5, 0) of W if (S, 0) C U{(G, o) :

(G,0) € (S,0)}-

Definition 5.2. Let (W, 7, o) be a NSts, then W is said to be neutrosophic soft Z compact
(briefly, NSZComp) if every NSZOCov of W has a finite subcover.

Definition 5.3. Let (W, 7, 0) be a NSts. A NSS (S, 0) of W is said to be NSZComp relative
to W if every NSZOCov of W has a finite subcover.

Theorem 5.1. Let (W, 7, 9) be a NSts. Every

(i) NSComp space is NSIComp.
(il) NS6SComp is a NSComp.
(iii) NSPComp is a NSComp.
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(iv) NSZComp is a NS§SComp.
(v) NSZComp is a NSPComp.

Proof (v) Let W be NSZComp. Suppose W is not NSPComp. Then there exists a
NSPOCov (S, 0) of W has no finite subcover. Since every NSPOS is NSZOS, then we have
NSZOCov (S, p) of W, which has no finite subcover. This is a contradiction to W is NSZComp.
Hence W is NSPComp.

Other cases are true.

Theorem 5.2. A NSZC (resp. NSC, NS6C,NS6SC and NSPC) subset of a NSZComp
(resp. NSComp, NS6Comp, NS6SComp and NSPComp) W is NSZComp (resp. NSComp,
NS6Comp, NS§SComp and NSPComp) relative to W.

Proof Let (S, ) be a NSZC subset of a NSZComp W. Then (S, 0)¢ is NSZOS in W. Let
(G,0) = {(S,0)i : i 2 I} be a NSZOCov of (S, 0). Then (G, ) U (S, 0)¢ is a NSZOCov of W.
Since W is NSZComp, it has a finite subcover say {(Z1, 0),(Z2,0), ..., (Zn, 0)(S,0)¢}. Then
{(Z1,0),(Z2,0),...,(Zn, 0)} is a finite NSZOCov. Thus (5, ¢) is NSZComp relative to W.

Other cases are similar.

Theorem 5.3. Let G : (W, 7,0) — (T,0,0) be a NSZCts (resp. NS0Cts, NS§SCts and
NSPCts) surjection and W be NSZComp (resp. NS§Comp, NS§SComp and NSPComp).
Then T is NSComp.

Proof Let G : (W, 7, 0) — (T, 0, 0) be a NSZCts surjection and W be NSZComp. Let (S, o)
be a NSZOCov for T. Since G is NSZCts, {G1(S, 0)} is a NSZOCov of W. Since W is NSZ-
Comp, {G1(S, 0)} contains a finite subcover, namely {G~1(S1, 0),G (52, 0),...,G *(Sn, 0)}.
Since G is surjection, {(S1, 0), (52, 0), ..., (Sn, 0)} is a finite subcover for T. Thus T is NSComp.

Other cases are similar.

Theorem 5.4. Let G : (W, 7,0) — (T, 0,0) be a NSZO (resp. NSO, NSJSO and NSPO)
function and T be NSZComp (resp. NS0Comp, NS6SComp and NSPComp). Then T is
NSComp.

Proof Let G: (W, 7,0) — (T, 0, 0) be a NSZO function and T be NSZComp. Let (S, ) be
a NSZOCov for W. Since G is NSZO, {G(S,0)} is a NSZOCov of T. Since T is NSZComp,
{G(S, 0)} contains a finite sub NSZOCov, namely {G(S1, 0),G(S2, 0), ..., G(Sn,0)}.

Then {(S1, 0), (52, 0), ..., (Sn, 0)} is a finite subcover for T. Thus T is NSComp.

Theorem 5.5. The image of a NSZComp (resp. NSIComp, NS6SComp and NSPComp)
under a NSZCts (resp. NS§Cts, NS0SCts and NSPCts) map is NSComp.
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proof Let G : (W,7,0) — (T, 7, 0) be a NSZCts map from a NSZComp W onto T. Let
{(S,0); : i € I'} be a NSZOCov of T. Since G is NSZCts, {G1((S, 0); : i € I} is a NSZOCov
of W. As W is NSZComp, the NSZOCov {G~1((S,0);) : @ € I} of T has a finite subcover
{G71((S,0):) : i = 1,2,3,....,n}. Therefore (G,0) = Ugien G71((S,0)i). Then G(G,0) =
Ugiery (5, 0)i; that is (R, 0) = Uygey (S, 0). Thus {(S1, 0), (52, 0), -, (Sn, 0)} is a finite subcover
of {(S,0);:i€ I} for T. Hence T is NSComp.

Other cases are similar.

6. Application

In this section, distance and similarity measures are applied through examples to select the

most appropriate yarn production machine.

Example 6.1. A textile company specializing in yarn production plans to upgrade its man-
ufacturing process to meet increasing market demand and improve product quality. Two
advanced yarn production machines, Machine A and Machine B, have been shortlisted for
purchase. To select the most suitable machine, the production management team evaluates
both machines based on the following five key performance parameters: Production Speed,
Yarn Strength, Energy Efficiency, Maintenance Requirements, Product Uniformity

Let W = {wq,we, w3} = {Exzcellent, Good, Average} = represent the universal set. Let
o = {e1,e2,e3,eq4,e5} = {Production Speed, Yarn Strength, Energy Efficiency, Mainte-
nance Requirements, Product Uniformity } be the set of evaluation parameters.

We define the Neutrosophic Soft Set (NSS) that gives, for each parameter, the degree of
association, degree of indeterminacy, and degree of non-association between each machine and
the performance rating set. Using this NSS model, the company determines which machine

best meets the production requirements and offers the highest overall value.
The neutrosophic soft set (A, o) represents the manufacturer’s required performance speci-
fications for yarn production.

(A e1) = {{(m1,0.3,0.5,0.6)), ((m2,0.4,0.5,0.7)), ((ms,0.2,0.5,0.8))}

(A, e2) = {{(m1,0.1,0.5,0.8)), ((m2,0.2,0.5,0.8)), ((ms,0.3,0.5,0.6)) }

(A, e3) = {{(m1,0.2,0.5,0.7)), {(m3,0.3,0.5,0.6)), ((ms,0.1,0.5,0.6))}
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(A, eq) = {{(m1,0.2,0.5,0.9)), ((m2,0.1,0.5,0.6)), ((ms3,0.4,0.5,0.7)) }
(A, e5) = {{(m1,0.4,0.5,0.5)), ((m2,0.1,0.5,0.6)), ((ms,0.5,0.5,0.5))}
The neutrosophic soft sets (B, g) and (C, o) represent the two shortlisted yarn production
machines and their corresponding performance evaluations, respectively.
(B, e1) = {{(m1,0.2,0.5,0.8)), {(ms,0.5,0.4,0.3)), ((m3,0.7,0.5,0.1))}
(B, es) = {{(m1,0.1,0.4,0.9)), {(m2,0.7,0.3,0.4)), {(ms,0.8,0.5,0.5))}
(B,e3) = {((m1,0.2,0.8,0.9)), ((m2,0.3,0.7,0.7)), ((m3,0.4,0.5,0.9)) }
(B, es) = {{(m1,0.3,0.2,0.8)), {(m2,0.4,0.6,0.6)), ((ms,0.5,0.5,0.9))}
(B,es) = {((m1,0.4,0.7,0.7)), ((m2,0.3,0.8,0.8)), ((ms,0.9,0.2,0.7)) }
(C,e1) ={((m1,0.1,0.2,0.3)), ((m2,0.4,0.5,0.6)), ((ms,0.7,0.8,0.9)) }
(C,e2) = {{(m1,0.2,0.5,0.8)), ((m2,0.1,0.4,0.7)), ((m3,0.3,0.6,0.9))}
(C,e3) = {((m1,0.5,0.4,0.6)), ((m2,0.2,0.1,0.3)), ((ms,0.8,0.7,0.9))}
(C,eq) = {{(m1,0.4,0.1,0.7)), {(m2, 0.5,0.2,0.8)), {(ms,0.6,0.3,0.9))}
(C,es) = {((m1,0.4,0.2,0.8)), ((m2,0.4,0.5,0.8)), ((ms,0.7,0.8,0.8))}
Distance measures are as follows:
(i) Hamming distance

dn((4, 0), (B, ) =2.7667, dy((A,0),(C,0)) = 3.0001.
Hence, dp((4, 0), (B, ) < du((4,0),(C, 0)).

(ii) Normalized hamming distance
dun((4, 0), (B, 0)) = 0.1844, dun((4, 0),(C, 0)) = 0.2000.
Hence, dnh((A7 Q)? (Ba Q)) < dnh((A7 0)7 (07 Q))

(iii) Euclidean distance
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de((A,0), (B, 0)) =0.9575, dc((4,0),(C,0)) = 0.9660.
Hence, d.((4, 0), (B, 0)) < de((A, 0), (C, 0)).

(iv) Normalized Euclidean distance

dne((A, 0), (B, 0)) =0.2472,  dne((4, 0), (C, 0)) = 0.2494.
Hence, dne((4,0), (B, 0)) < dne((4,0),(C, 0)).

In all the considered distance measures, the distance between (A, o) and (B, p) is consistently

less than the distance between (A, p) and (C, p), indicating that (B, p) is closer to (A, g) than
(C.0).

Hence, the 1st machine is deemed to be the more suitable option.

Similarity measures are as follows:

(i) Similarity measure based on the Hamming distance
Sh((4,0),(B,0)) =0.2655, SK((A,0),(C,0)) = 0.2499.
Sn((4;0),(B.0)) > Su((4,0).(C, 0)).

(ii) Similarity measure based on the Normalized Hamming distance
Snun((4,0),(B,0)) =0.8443,  S,u((4,0),(C,0)) = 0.8333.
Sun((4; 0), (B, 0)) > Snn((4, 0), (C, 0))-

(iii) Similarity measure based on the Euclidean distance
Se((A ,0)) =0.5109,  S.((4, 0),(C,0)) = 0.5086.
Se((A ,0)) > Se((4,0),(C.0)).

(iv) Similarity measure based on the Normalized Euclidean distance

Sne((A, 0), (B ,Q)) = 0.8018, Sne((A, 0), (C, Q)) = 0.8004.

Sne((4, 0), (B, 0)) > Sne((4; 0), (C, 0)).

In all the considered similarity measures, the similarity between (A, ¢) and (B, ¢) is con-
sistently greater than the similarity between (A, ¢) and (C, p) indicating that (B, g) is more
similar to (A, o) than (C, o).

Hence, the 1st machine is deemed to be the more suitable option.

7. Conclusions

In this study, we have introduced and explored the concepts of Z-connectedness, Z-
compactness, and Z-separated sets in neutrosophic soft topological spaces, establishing their
fundamental properties with supporting examples. The integration of these topological no-
tions with distance and similarity measures has been effectively applied to a multi-criteria

decision-making problem for yarn production machine selection. This approach demonstrates
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the potential of neutrosophic soft topology as a robust mathematical tool to handle uncer-
tainty and complexity in real-world decision-making scenarios. Future research may extend
these concepts to other applications and develop more comprehensive theoretical frameworks

within neutrosophic soft set theory.
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