International Journal of Neutrosophic Science (IJNS) Vol. 23, No. 01, PP. 176-192, 2024

" ASPG

American Scientific Publishing Group

Possibility neutrosophic bipolar fuzzy soft sets and their applications

A. Priya', P. Maragatha Meenakshi?, Aiyared Iampan>*, N. Rajesh*, Suganthi Mariyappan®
!Department of Mathematics, Government Arts College (affiliated to Bharathidasan University),
Thanthonimalai, Karur 639005, Tamilnadu, India
2Department of Mathematics, Thanthai Periyar Government Arts and Science College (affiliated to
Bharathidasan University), Tiruchirappalli 624024, Tamilnadu, India
3Department of Mathematics, School of Science, University of Phayao, 19 Moo 2, Tambon Mae Ka, Amphur
Mueang, Phayao 56000, Thailand
45Department of Mathematics, Rajah Serfoji Government College, Thanjavur 613005, Tamilnadu, India
Emails: a.priya@ gackarur.ac.in!; maragathameenakship @ gmail.com?; aiyared.ia@up.ac.th?;
nrajesh_topology @yahoo.co.in*; sherin.sugan @ gmail.com®

Abstract

In this work, the possibility neutrosophic bipolar soft sets interact with the possibility bipolar fuzzy soft sets,
as well as complementation, union, intersection, AND, and OR. This paper extends the concept of bipolar
neutrosophic soft sets to the possibility neutrosophic bipolar soft sets. Our main goal was to demonstrate De
Morgan’s law, associate law and distributive law, which are all the laws related to the possibility neutrosophic
bipolar soft sets. Also, we present an algorithm that uses a soft set model to solve the decision-making problem
primarily in order to simplify the process.

Keywords: neutrosophic bipolar soft set; possibility neutrosophic bipolar soft set; decision-making problem.

1 Introduction

Real-world systems are becoming increasingly complex, and decision-makers are finding it increasingly diffi-
cult to identify the optimal way of solving these problems. It is difficult to choose between alternative options,
but you can find the best option if you decide to look for it. In fact, a number of firms find creating oppor-
tunities, objectives, and viewpoint constraints quite challenging due to their different viewpoints. In order
to achieve multiple objectives simultaneously, individuals or groups should consider multiple priorities when
decision-making (DM). In our daily work, we deal with a wide range of MADM-related problems. Thus, it is
necessary to improve DM abilities. Multi-criteria decision-making (MCDM) involves aggregation operators.
Decision contexts that involve cycles or seasons, or decision criteria that depend on time, are especially adept
at utilizing this utility. In addition, symmetric properties of sine functions can be utilized in scenarios in which
both negative and positive influences are equally weighted. Using symmetric aggregation operators, favourable
and unfavourable outcomes can be assessed appropriately. MCDM allows effective aggregation of multiple
criteria using sine operational laws-derived aggregation operators. By capturing the inherent characteristics
and relationships between the criteria, we will be able to generate DM with greater accuracy and insight.

A fuzzy set (FS) has been proposed by Zadeh™ to deal with uncertainty, an intuitionistic fuzzy set (IFS)
has been proposed by Atanassov,” a Pythagorean fuzzy set (PFS) by Yager™ and a neutrosophic set (NSS)
by Smarandache. ~ FS have membership values (MVs) that correspond to what level of belongingness each
element possesses; grades correspond to these levels. According to Atanassov,’ the sum of membership value
(MV) and non-membership value (NMV) should not exceed one. If the sum of MV and NMV exceeds one, we
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might experience trouble DM. Yager~’ proposes PFS as a generalization of IFS, where MV and NMV cannot
have a square sum greater than one. Several applications of PFS are discussed by Akram et al.” The notion of a
picture fuzzy set (PicFS) was developed by Cuong and Kreinovich.'” It was observed that MV &, neutral 7 and
NMV 6 with0 < {+74d < 1;for, 7,6 € [0, 1]. Assuring consistency between the data acquisition process
and the actual decision environment by using PicFS definitions such as “yes”, “abstain”, “no”, and “refusal”.
The PicFS concept has been studied in a limited manner, but its applications are numerous. Shahzaib et al.

defined the spherical FS (SFS) using MADM. In SFS by 0 < €2 472462 < lratherthan0 < é +74+6 < 1.

Neutrosophic sets (NSSs) were developed by Smarandache.'” FS and IFS differ in this neutrality, referred to as
neutrosophy. There is a truth value (TV), an indeterminacy value (IV) and a false value (FV). Each component
of the universe has levels of TV, IV, and FV between [0,1]. An NSS is a generalization of classical sets,
functional sets, integral sets, etc. There are many algebraic structures and aggregation operators discussed
by Palanikumar et al."'’ Broumi et al. have extended the idea to the idea of interval-valued Fermatean
neutrosophic sets and applied it to graphs, as seen in.”” The concept of soft set (SS) was developed by
Molodtsov.” In terms of objectivity and complexity, SS more accurately models real-world DM problems.
There are two types of soft sets such as fuzzy soft sets (FSSs) ~ and intuitionistic fuzzy soft sets (IFSSs).
These two theories can be used to address a variety of DM problems. Adeel et al. deal with the fuzzy linguistic
TOPSIS based on m-polar attributes. TOPSIS using GDMs was discussed by Eraslan et al."" A soft approach
to possibility FS is described by Alkhazaleh.” A FSS has recently been extended to Pythagorean FSS by Peng
et al."® Many researchers” -~ discussed the concept of Pythagorean with its extension based on DM. Here, the
possibility neutrosophic soft sets are extended to parameterizing possibility neutrosophic bipolar sets. Using a
soft model, we will establish a similarity measure.

Using bipolar possibility sets as the basis for this research extends the concept of possibility neutrosophic
bipolar soft sets. The paper is divided into six sections. A summary of the introduction can be found in section
1. Section 2 represents a neutrosophic set and some relevant definitions. A possibility neutrosophic bipolar
soft sets and their basic operations are provided in Section 3. Section 4 discusses the similarity between two
possibility neutrosophic bipolar soft sets. Section 5 discusses the application of the possibility neutrosophic
bipolar soft set model. Section 6 presents a comparison between the possibility neutrosophic bipolar soft set
and neutrosophic bipolar soft set. Section 7 provides a conclusion.

2 Preliminaries

Definition 2.1. “*' Let U be a universal, the PFS A = {{5,wa(s),va(s)) : ¢ € U}, where wx(s) and
va(s) represent the MV and NMV of A respectively. The mapping wy : U — [0,1], vp : U — [0,1] and
0 < (wa (<)) + (va(6))? < 1. The IV is 1o (¢) = Wl “(@a Q) = (UA(g))z] A = (wy, vp) is called a
Pythagorean fuzzy number (PFN).

Definition 2.2. '* The Pythagorean bipolar fuzzy set (PBFS) A = {(s, @} (s),v{ (), @, (s),v5(s)) : s €
U}, where @} (), v} (s), @, (s), v, (s) represent the positive MV, positive NMV, negative MV and neg-
ative NMV of A respectively. The mapping @y ,vi : U — [0,1], @wy,vy : U — [—1,0] such that

0 < (wi(s)? + (vi(s))? < 1land -1 < —[(w;(g))Q + (UX(C))ﬂ < 0. The indeterminacy value

avyis () = [{/1-(@5(6)? = (0] (6)?] and w5 (s) = =[/1— (@3 ()2 = (05 (6))2]. Since
A= <WX7 UX, w, , Uy ) is called a Pythagorean bipolar fuzzy number (PBFN).

Definition 2.3. -~ (i) Let U and E be the universal and set of parameters, respectively. Then (X, A) is said to
be bipolar FSS (BFSS) on U if A C Eand X : A — BFVY.

(i) The (X, A) is called a Pythagorean BESS (PBFSS) on U if A C F and X : A — PBFY. Here BFY and
PBFY are called the set of all bipolar fuzzy subsets and Pythagorean bipolar fuzzy subsets of U, respectively.

Definition 2.4. '* Given that £, = <wg,v;,w;,v€:>,£2 = (wg,vg,wé,vgﬁ and &3 = (wé,vé,wé,vé)
are any three PBFNs. Then
(D) & = (vf @, vg, @g,)

)& U = <max(wg;,w;;),max(vg;,vg),min(vé,,vf_s) min(wé,wé)>
B)&NE = <min(wg,wg),min(vg,vg;),max(wg?,wgs),max(vé,vgg)>
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(4) & > &g if and only if o, > w and v, > v and w, < w,, and v, <wvg,
(5) & = & if and only if o, = w and v, = v and w,, = wg, and v, = v, .

Definition 2.5. * Let U and F be the universal and set of parameters respectively. The (U, E) is a soft
universe. The function X : E — X(U) and 7 be a fuzzy subset of E. Thatis, 7 : E — X(U). Let
X E— X(U) x X(U) and X- () = (X(¢)(s),7(€)(5)),¥s € U. Then X is called a possibility FSS on
(U, E).

3 Possibility neutrosophic bipolar soft sets

Definition 3.1. Let U and E be the universal and set of parameters, respectively. The (X', A) is a neutrosophic
bipolar soft set (NBSS) on U if X : A — NBY. Here NBY is called the set of all neutrosophic bipolar
subsets of U.

Example 3.2. A set of three bikes U = {uj,us,us} under consideration and parameters £ = {e; =
design, €9 = price, €3 = mileage, £4 = durable}. Suppose that X' : E — N BY is given by

Ul ul
(0.75,0.85,0.65,—0.35,—0.45 ,—0.55) (0.450.75,0.85,—0.75,—0.35 ,—0.25)
B _ ug . B _ ug .
X (51) - (0.35,0.65,0.85,—0.85,—0.65,—0.55) ’ X (82) - (0.65,0.750.75,—0.85,—0.45 ,—0.35) ’
usg u3
(0.85,0.65,0.55,—0.45,—0.65,—0.75) (0.95,0.55,0.25,—0.75,—0.55,—0.55)
Ul Ul
(0.95,0.55,0.45,—0.25,—0.45,—0.85) (0.75,0.65,0.65,—0.45,—0.65 ,—0.75)
B _ uo . B _ uo
X (53) - (0.65,0.85,0.55,—0.45,—0.55 ,—0.85) ’ X (54) - (0.85,0.65,0.55,—0.65,—0.75 ,—0.85)
us3 us3
(0.55,0.85,0.75,—0.95,—0.35,—0.25) (0.65,0.55,0.85,—0.55,—0.55 ,—0.65)

,0.65, —0.35, —0.45 , —0.55) (0.

0 85, —0.85, —0.65, —0.55)
.85, —0.75, —0.35, —0.25) (0.65

(0.75,0 0 ,0.65,0. (0.85,0.65,0.55, —0.45, —0.65, —0.75)
(0.450 ;0 ,0.750.75, —0.85, —0.45, —0.35) (0.95,0.55,0.25, —0.75, —0.55, —0.55)
(0.95,0.55,0.45, —0.25, —0.45, —0.85) (0.65,0.85,0.55, —0.45, —0.55, —0.85) (0.55,0.85,0.75, —0.95, —0.35, —0.25)
(0.75, 0.65,0.65, —0.45, —0.65, —0.75) (0.85, 0.65,0.55, —0.65, —0.75, —0.85) (0.65, 0.55,0.85, —0.55, —0.55, —0.65)

Definition 3.3. Let (U, F) represent a soft universe. Suppose that X' : E — PN BY, and p is a neutrosophic
bipolar subset of E andp : E — PN BY, PNBY represents the collection of all neutrosophic bipolar subsets

of U. If XNB : E — PNBY x PNBY, where XVB(e) = {<B(z—:)(§),p(5)(§)> (g€ U}. Then XVB is a
possibility NBSSs (PNBSS) on (U, E).

X (e) (5 () ()0 X (), @ (6): Ve (6): X (6))
E) =
p

(70 (s U5 (), 50 () Ty (6): Uy (6) X () ) 16 €U

Example 3.4. Let U = {uy, us,uz} and E = {e1,e2,e3} is a set of parameters. Suppose that X;\[B E—
PNBY x PNBY is defined by

ul
((0.55,0.65,0.65,—0.25,—0.75,—0.75),(0.55,0.85,0.45,—0.75,—0.65,—0.25))

XP(e)) = U2 .
p (€1) = § 7(0.85,0.75,0.35,—0.65,—0.65—0.45),(0.75,0.65,0.25,-0.55,-0.55,—0.45)) [
u3
{(0.75,0.85,0.45,—0.55,—0.15,—0.85), (0.65,0.75,0.35,—0.75,—0.75,—0.55))

uj
((0.65,0.65,0.35,—0.15,—0.75,—0.75),(0.85,0.65,0.15,—0.65,—0.55,—0.35))

XP(e2) = ug .
p \€2) = ((0.25,0.55,0.85,—0.65,—0.55,—0.35),(0.55,0.55,0.35,—0.55,—0.75,—0.45)) )
us3
((0.45,0.45,0.55,—0.15,—0.35,—0.85),(0.75,0.65,0.25,—0.65,—0.55,—0.55))
ul
((0.25,0.65,0.65,—0.75,—0.75,—0.35),(0.55,0.55,0.45,—0.65,—0.65,—0.25))
X2 (e3) = 2
p \&3) — {(0.75,0.55,0.35,—0.65,—0.65,—0.25),(0.65,0.65,0.35,—0.55,—0.55,—0.35))
1L3
((0.85,0.45,0.15,—0.45,—0.55,—0.55),(0.75,0.75,0.45,—0.85,—0.35,—0.15))
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Definition 3.5. Suppose that XI{\/ B and ygf B are two PNBSSs on (U, F). Now XZ{V B C ygf B if and only if
(D) X)) CY(e)(s)if Ve e E,

wj’((s)(g) < w;(s) (<), U;(E) () < U;(E) (<) X;(E) () > X;(s)(g)’

w;((s)(g) > wi(g) (<), Vx(e) (c) > Ui(g) (<) Xx(e) () < Xi(g)(g)
2 p(e)(s) C qle)(s) if Ve € E,

w;_(e) (() S w;—(g)(g)a U;_(E)(§> S U;_(E) (C) X;(a) (C) Z X+ (§)7

@y (€)= @y (€)s Uy (6) = 00 (S) Xpie) () < Xy () |

Example 3.6. Consider the PNBSS ij)\/ B in the Example 3.4. A PNBSS might be represented as follows:

Ul
((0.65,0.7,0.45,—0.55,—0.8,—0.65),(0.55,0.9,0.35,—0.85,—0.75,—0.15))

yNB( ) U2 .
q (&1 {(0.85,0.8,0.15,-0.75,—0.7,—0.35),(0.85,0.7,0.15,—0.65,-0.6,—0.35)) (5
ug
{(0.85,0.9,0.05,—0.65,—0.6,—0.75),(0.75,0.8,0.25,—0.85,—0.8,—0.25))
uy
7(0.75,0.7,0.25,-0.35,-0.8,—-0.55),(0.85,0.7,0.05,—0.75,—0.6,—0.25))
yNB( )_ s .
¢ \€2) = 7(0.55,0.6,0.65,-0.7,-0.75,-0.25),(0.65,0.6,0.35,-0.65,—0.8,—0.35)) ( >
us
{(0.65,0.5,0.35,-0.25,-0.4,-0.65),(0.85,0.7,0.15,-0.75,—0.6,—0.45))
uy
((0.45,0.7,0.55,—0.85,—0.8,—0.25),(0.65,0.6,0.35,—0.85,—0.7,—0.05))
yNB( )_ Uz
¢ \€3) = T7(0.75,0.6,0.25,—0.75,-0.7,-0.15),(0.75,0.7,0.25,-0.65,-0.6,—0.25))
us
{(0.85,0.5,0.05,-0.6,-0.65,—0.45),(0.85,0.8,0.35,-0.85,—0.4,-0.15))

Definition 3.7. The complement of X/V5 is X5 = <B.7—' “(e)(s), pc(€)(<)>, where

BF<(e)(s) (X;(s) (¢)s 'Uj_((g) (<), wj—((s) (<), X;_((g) (s), U;_((E) (<), w)_((g) (<))
PENS) = (e (9 00 () @) () X2 (S)s Upiey (S)s Ty (6))-
NB _ yvN
Here X(pclfc = Xp B,

Definition 3.8. The union and intersection of XZ{‘/ B and yé\/ B are defined as T, : E — PNBY x PNBY,

Sy : E = PNBY x PNBY such that T,(e)(s) = (T(e)(s),v(e)(s)), Sw(e)(s) = (S(e)(s), w(e)(s)),
where T(e)(s) = X(€)(<) U V(e)(s). v(e)(s) = p(e)() U q(e)(9). S(e)(s) = X(e)(<) N V(e)(s) and
w(e)(s) = ple)(s) Ngq(e)(s),¥s € U.

Example 3.9. Let Xzf\f B and yé\/ B be the two PNBSSs. Let Xé\/ B and yé\/ B is defined as follows:

Uy
{(0.65,0.7,0.7,—0.55,—0.8,—0.65),(0.55,0.9,0.35,—0.85,—0.75,—0.15))

XNB(e)) = uz :
q 1) = ((0.9,0.7,0.4,—0.75,—0.7,—0.5),(0.8,0.7,0.3,—0.65,—0.6,—0.5)) )

u3
{(0.8,0.7,0.5,—0.2,—0.8,—0.9),(0.7,0.6,0.4,—0.8,—0.35,—0.6))

uy
{(0.7,0.85,0.4,—0.2,—0.7,—0.8),(0.9,0.7,0.2,—0.7,—0.6,—0.5))
XNB(E ) _ Uz .
g 2) =\ 7(0.3,06,04,-04,-0.6,-0.8),(0.6,0.6,0.35,—0.6,-0.8,—-0.5)) ( >

us3
{(0.65,0.6,0.3,—0.2,—0.7,—0.9),(0.8,0.7,0.3,—0.7,—0.6,—0.6))

Uy
((0.3,0.35,0.35,—0.15,—0.75,—0.25),(0.6,0.85,0.35,—0.25,—0.5,—0.5))

yNB( )_ s .
¢ \€1) =4 7(0.4,0.75,0.5,—0.7,-0.25,-0.2),(0.6,0.25,0.2,—0.35,—0.6,—0.2)) ;

us
{(0.6,0.65,0.2,—0.1,-0.25,-0.4),(0.4,0.6,0.3,-0.5,-0.7,—0.6))

Uy

{(0.8,0.85,0.7,—0.4,-0.25,-0.3),(0.2,0.75,0.1,—0.3,—0.6,—0.4))
yNB( ) _ U2
qa \&2) =4 7(0.6,0.65,0.9,—-0.3,-0.65,—0.4),(0.3,0.45,0.35,—0.2,—0.75,—0.8))

u3
{(0.45,0.7,0.6,—0.5,—0.35,—0.4),(0.4,0.7,0.3,—0.6,—0.55,—0.9))
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Then

((0.65,0.7,0.35, —0.55, —0.8, —0.25), (0.6, 0.9, 0.35, —0.85, —0.5, —0.15))
(ANBUYNE) (e1) = ((0.9,0.75,0.4, —0.75, —0.7, —0.2), (0.8,0.7,0.2, ~0.65, —0.6, —0.2)) ,
((0.8,0.7,0.2,—0.2, —0.8, —0.4), (0.7,0.6,0.3, —0.8, —0.7, —0.6))

((0.8,0.85,0.4, —0.4, —0.7, —0.3), (0.9, 0.75,0.1, —0.7, —0.6, —0.4))
(XNBUYNE) (e ((0.6,0.65,0.4, —0.4, —0.65, —0.4), (0.6, 0.6, 0.35, —0.6, —0.8, —0.5))
((0.65,0.7,0.3,—0.5,—0.7, —0.4), (0.8,0.7,0.3, —0.7, —0.6, —0.6))

and

((0.3,0.35,0.7, —0.5, —0.75, —0.65), (0.55, 0.85, 0.35, —0.25, —0.75, —0.5))
(ANBNYNE) (e1) = { ((0.4,0.7,0.5,—0.7,-0.25, —0.5), (0.6,0.25,0.3, —0.35, —0.6, —0.5)) ,
((0.6,0.650.5, —0.1, —0.25, —0.9), (0.4, 0.6, 0.4, —0.5, —0.35, —0.6))

((0.7,0.85,0.7, 0.2, —0.25, —0.8), (0.2, 0.7,0.2, —0.3, —0.6, —0.5))
(ANE A YVEY (e9) = { ((0.3,0.6,0.9, 0.3, 0.6, —0.8), (0.3,0.45,0.35, —0.2, ~0.75, —0.8))
((0.45,0.6,0.6, —0.2, —0.35, —0.9), (0.4, 0.7, 0.3, —0.6, —0.55, —0.9))

Definition 3.10. A PNBSS AYB(g)(s) = < ()(s), 5(5)(<)> is called a possibility null NBSS A5 : E —

PNBY x PNBY, where A*(e)(s) = (0,0,1), §T(¢)(s) = (0,0,1) and A~ (¢)(s) = (~1,—1,0) and
5 (e)(s) = (=1,-1,0), V¢ € U.

Definition 3.11. A PNBSS &5 (¢)(c) = < £)(s), <)> is called a possibility absolute NBSS &5
E — PNBY x PNBY, where <1>+(5)( = (1,1,0 ) +(e)(s) = (1,1,0) and @~ (¢)(s) = (0,0, —1) and
w=(e)(s) =(0,0,-1),Vs e U.

Theorem 3.12. Let X} NB pe a PNBSS. Then the following properties are holds:

(])X;VB XNBUXNB XNB XNBm/YNB

(2) XNB C XZ{‘/B UXZ{‘/B X;VB C X,NB N X,NB

(3)XNBUANB XNB XNBQANB AJ\/B

(4)XNBU¢)NB (I)NB XNqu)NB XNB

Proof. Based on Definitions 3.7, 3.10 and 3.11, the proof is given. O

Remark 3.13. Let X% be a PNBSS on (U, E). It XYN5 7 &)B or VB £ ANB, then AN BUXNE £ oN'B
and XNE N XNB £ ANE,

Theorem 3.14. Let X;\/B, quB and ZNB be any three PNBSSs over (U, E). Then
(1) XBUYNE = yNBy X VB

(Z)XNBmyNB yNBﬂX;VB

(3)XNBUO/NBUZNB) (XNBUyNB) ZNB

(4) XNB a (yNB ﬁZNB) (XNB ﬁy/\/B) ﬁZNB

(5) (XNBUJJNB)C XZ;’VBHJ)NB

(6)(X£/Bmyé\/' )c XNBUy/\/B

(7) (XZ.;\/BUyé\/'B) XNB XNB

(8) (XNBﬁyNB)UXNB XNB

(9) XNBU (yNBﬁZNB) (XNBUyNB) (X;'zA[BUZ;\/B)
(10) XNBﬂ(yNBUZNB) (XNBmyNB) U (XNVB N ZNB),

Proof. The proof follows from Definition 3.7 and 3.8. (9) Now,

Ap(e)(Q) U V(o)) N Zr(e)(<)) = Ap(e)(s) U Zn(e)(s)

Min(e)(s)

(M(e)(<),m(e)(<))

= (X)) UZ(e)(s)), (p(e)(c) Uh(e)(c))
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(X(e)(s)UZ(e)(s)) = max

w

, Nax {UX(E <), U;(E)(Q},min {X;(E)(C)»X&E) (g)}

/35+
E]
(’\

H,—/

=

g
<+
@

9
N+
)

o
AP

——

max

Il
=
5
g
x+
@

’U;(E) (¢), min

=
=}
—
=<
=
©
D
=)
o
»
— =
=<
<+
@
o
=<
N
o
o
——
——

min

{U;(E)Uy(ﬁ) (g)}’ {Ujf(s)uz(g) (g)} } )
{X;(e)ﬂy(s) (<) }’ {Xj;(s)mz(g) (<>} }

+ +
{Wuc(a)uy(a))m<X<e)u2(e>>(g)}7 {X<x(a)my(e))ume)mae))(<)}'
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Similarly. to prove that {7 .y () (x(eruzeey ()} { Xeriomvenuronz(e (©) | and

o)), i () b max o (6), v (6) o min {0 () ()}

). @ (s >}}
1
)}
{

S0 (<) o max w;t(g)(c),wzg)«)}},

(p(e)(s) Uh(e)(s)) = max
@ (), min { (<
700l (6)
(€)s Xo) (<

min {X;r(s) (¢), max {x(j(g)
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— min {{w;r(s)uq(g) (§)}a {w;(E)Ur(s) (d} }7

max { {X;—(s)ﬁq(s) (C)}a {X;(s)ﬂr(s) (s) } }

+ +
= {w(p(a)uq@)m(,,(g)w(e))(<)},{x(p(e)nq(s))u(p(s)m@)(<)}~

Similarly. to prove that {1 (ey(o(err(e(©) } { Xprermatenuioternnien©)}-
Hence, Y U(YNZ)=(XUY)N(XU2Z). O

Definition 3.15. Let (X5, A) and (V'5, =) be any two PNBSSs. Then (XV5, A)A (VB E) = (ZNB, Ax
=), where Zﬂ\/B(T, o) = (Z(r,0)(),r(1,0)(s)) such that Z(1,0) = X(7) N Y(0) and r(r,0) = p(T) N
q(0),¥(r,0) € A x E.

Definition 3.16. Let (X5, A) and (Y2V5, =) be two PNBSSs. Then (X5, A) v (YVB, Z) = (ZVB, A x
2), where ZVB(7,0) = (Z(1,0)(s),7(7,0)(s)) such that Z(,0) = X(7) U Y(0) and r(7,0) = p(r) U
q(0),¥(r,0) € A x E.

Theorem 3.17. Let (XN, A) and (YXVB, =) be any two PNBSSs. Then

(1) ((XNMB,A) A (yNB 2))¢ = (AF, M) v (VB E)

(2) (KB, 4) v (DB, Z))° = (KB, A) A (DB, =)

Proof. (1) Suppose that (Xzf\[B, A) A (yNB Z) = (ZNB, A x Z). Now,
ZNB(r,0) = (2°(7,0)(s), (T, 0)()),¥(,0) € A x E.

By Theorem 3.14 and Definition 3.15, Z¢(1,0) = (X(7) N Y(0))¢ = X°(r) U Y°(o) and r°(7,0)
(p(T) N q(c))¢ = p(7) U ¢°(c). On the other side, (XNBA) v (VNB, E) (wo, A x Z), where w,(7,0) =
(w(T,0)(s),0(r,0)(s)) such that w(r,0) = X°(7) U Y°(0) and 0(7' o) = p (1)U q%(0),¥(r,0) € A X E
Thus, Z¢ = w,. Hence, ((XZJ)VB,A) (yNB =))e = (Xg\[B,A) ()} VB =). Similarly to prove other
parts. O

4 Similarity measure between two PNBSSs

Formula: Let U be a non-empty set of the universe and E be a set of parameters. Suppose that XI{\/ B and
VB are two PNBSSs on (U, E). The similarity measure between two PNBSSs XV'5 and YV'B is denoted by

Sim(XVB, YNB) and is defined as Sim (X5, YNB) = [@NB(X V) - wNB(p, q)} such that
TY5 (X (2)().V(e) () +TH B (X ()(5),V(e) (<)) + SVE(X () (), ¥(e)(5))
@NB(X y) g)(S g)(<S 3 3S g)(S g)(<S g)(<S and

NB Z|(£ i+&24 (T it b)
UNB(p.g) = 1 — e

‘I where

TB(X(e) (), V() (s)) = L T e T L b TR PN |
1 ) - r

n [ —/[a==3 o - a- wwg)«»]] [1+\/[(1+w§(<5i)<<))-(1+w§;(q)(<>>]]]

s

1 [0 © e @)+ [P © - 9500 @)] ]

THP(X () (<), V(e)(s)) = -
i=1 [17\/[(171}2/;?51')&)) ' (17U§74(r8ri>(§>>] :|+|:1+\/|:<71+U§(7(5i)(§)) ' (71+v§7?5i>(<>):| :|:|

)

2+ 2+ 2— 2—
i=1 “XX(si)(g) — 3, O+ o) - Xy(en“)ﬂ

s

SVB(X(£)(5), Y(e)(s) = |1—
. “u[(xitgi)(c)) : <x§+(5,i><g>>]}+ [H[(XX(E ©)) - (Xi,@”(d)]ﬂ
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Tples )(<)+w§<; ()
[ “p(es )(g) + XP(E )(g)] [ p(E (g) + Xp(s (g)] ,
RO RO

[ Tolen () + vl (C)] [ Toen () + vp, >(<)] ,

&1 =

Ty =

& =

T2 =

Theorem 4.1. Let Xzfv B yé\/ B and ZNB be the any three
(1) Sim(XNB, YNE) = Sim(V)B, 2)F)
(2)0 < Sim(XMB, yNB) <1

NB _ YNB i NB VYNBY
(3) XNB = YNB = Sim(X)NE, yNE) =1

Dol ()@, (6)
(2260 + X2, @)+ @200 + 320, 0]
w20, ()

(226 () + 02 O]+ w20, (@) + 020, )]

PNBSSs. Then

(4) XNB C YyNB C ZNB = Sim(x)VB, ZNB) < Sim(YNB, ZNVB)

(5) XNB myNB {¢} & slm(XNB YNB) = .

Proof. A trivial proof can be found in (1), (2), and (5). It remains to prove that (3). Let Xé\/ B

n
K2

Die

= y;VB. Now,

2+
Yx(e:)

1l () + ey )]

TYE(X(e)(<), V(e)(<))

i1 [[1 L+ wx( )(g)} +1-1+ wi_(si)(g)ﬂ

2z

TNB

n

1 [UX (g

(X(e)(), Y()(s))

i T

i1 [U?E O\

(<)

+ UX(E )

and SVB(X (¢) (),

Hence, Sim(Xp

(4) Given that

XNB C yNE

xNBCzNE =

yNB - ZNB

Clearly, w}(s)(c) : w}r(s)(@ <
that

https://doi.org/10.54216/IJNS.230116

1 [UX(ei)(

= 1. Thus, $VB(X,)) =

L — 1 and ¥NVB(p,q) = 1.

BOZ XX(E)( )= X$(g)(<),
XX(g)( §) < Xi(g)(§)7
X;(E)(§) > X;r(s)(§)7
;(5)( §) <x q_(g)(c)7
<), XX(S)( <) = Xz(s)(g)»
g), Xx(g)(g) = XE(E)(§)7
(s)( <)== j(e)(@,
() < r(e)( <)

)]
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Clearly, (@ .(<))? < (@3, (<))* and (@, ())* < (wy,(<))?. Thus,
(1= (@30 (6)?) - (1 = (&L (D)D) = [(1 = (=5 ())) - (1= (=E,(6)))] and

[1= /10— @3 )2 (1= (@2, ()] ] <

Similarly,

1= 10 = (@ )2) - (1= (@20 )2)] | < [1= [0 = (@50 )2 - (L= (=20 )2)] |- @)

Equations (2) and (3), we get

2

-y Tk @2 =@t @2)] |+ [1-/[0- @30 @)1= ) H

<

(1 To-=5 @2 0- S 2] |+ 1/ [0-w50 02 >~<1—<wz(5><<>>2>]]]< @)
Equations (1) and (4), we get

= [Iiw;(gi)(g) ’ w;(€i>(g)]+|:w;€(€i)(g) ’ W;(Ei)(g)}]

2+ 24 R 2— 2
i [_1¢[(1WX(Ei)(<)) . (1*":'2(51)(0)] }+ |:1*\/[(1*WX(E”(<)) . (I*WZ(%)(Q)] :|

- =1 [[‘”;(sn“’ Eep©]t [Fpep© WE(si)“)H

: o)
P [1*\/[“*‘”?}@)“” : (1—w2;<5i)<<>>} }Jr[l—\/[(l—w;@i)(o) : <1—w2;(5i)(<>>] ]

Clearly, v;(e)(g) . fug(s) (¢) < v;(s)(g) : Ug(s)(g) and vy (<) - Vz(e) (¢) < V(o) (s) - Uz(o) (¢) imply that
21 [[U;(ei)(c) 02y (O] + [V, () 'Ué(ai)@]}
<2 (050 ©) - vy O] + [050(8) V5 (O] ©

Clearly, (Uj((g) (€)% < (U$(g)(§))2 and (UX(€)< )P < (v 5(5)@))2- Thus,
(1= (0 (D)) (1= W2 )2 2 (1= W (D)) - (1 = WE,())?)] and

1= /10 = @ )?) - (1= W )] | < [1= /10 = @30 ()2 - (1= @, 2] | @

Similarly,

1= 10 = 0 (60D - (1= Wz ()] | < [1= /[0 = W30 (D)D) (1= a0 @2)] | ®

Equations (7) and (8), we get

n

[ T0-0E @2 0S5, @2)] [+ [1-/T0-r o200z 0m)] ”

i=1
<, [1—\/[<1—<v;(5><<))2)~(1—<v;<5)(<>>2>] }+[1—\/[u—(v;@(<)>2)~(1—<vg<5)<<>>2>] H )
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Equations (6) and (9), we get
ity ““j—f(e”“’ : ”g(a”(‘)]*[“)—c(ai)(‘) : ”E(si)(‘)]}
P “1\/[““?@»“” . (1—v§j{€i><g>>] }+ {“H“’“i«?si)(‘)) : <1—v25‘(51_><s>>] H
St [0 B @] (5000 © 3000

v [H o3 o2 po] [+ [ ln= o - o] ”

<

(10)

Clearly, X3}, (s) = X35 ($) = X% (s) and x5 ($) = X355 () = xF ()

Thus, | x5, () = X2, (@)} > [x%)(c) Xzl (<)} and [xf{(e) (<) —xé‘(a)(C)} > [xi;‘(@ () = X% o) (<)]~
Hence,

3 P32+ 020
1
> Uxiz)(c) =X )]+ [\ ) - x;@.)(o\] . (11)

Also, [x?j{e) (s) -x?(g)(c)} > [x%) OF X?(E)(c)]and [xi‘(s)(g) X% (o (C)} > [xi}s)(g) Xz (o (c)]
Hence,

|:1 + [X?\’,"'Eai)(g) 'XQ;(_E@)(C)H + [1 + [Xf\f_(ei)(g) 'XQZ_(ai)(g)H]

>3 | (14 DG © xEey O] + [+ ey () xé@,.)(c)ﬂ] - (12)
=1

Equations (11) and (12), we get

Y, Uxi@@ ~ @]+ [ ©) - xi;(ﬂ)(@”

2im

(14 [ ) X O] + [1+ [ (©) ~Xf{(€i)(<)ﬂl

EZL:l “Xi}?g”(q N XQZJ’(_Ei)(g)’ - ‘Xi’_(&i)(g) N Xé—(ai)(g)”
2

i

14+ D) ) XE @] + 1+ D) ©) 'Xzz(ei)@)ﬂl

and hence,

21 ngj(si)@) - XZ;(Q)(Q‘ + ’Xi?si)(<) - Xé(si)(@”
1—

2

14 D) O X2 ] + [1+ [y () xé(m@)}]l

Z?:l [‘X§T€i)(g) N X?(_Ei)(g)’ + ‘Xij_(ei)(g) N Xé—(Ei)(g)"|
< |1-

(13)
Xict

1 DG () &) O] + [T+ D)) xéwﬂ}]
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Equations (10) and (13), we get
PNB(x z) < VB(Y, 2). (14)

By Equation (*), we have &; < 71; < 015 and &o; < T9; < J9;, where
e ) FFpe ) (<) Faten s )J“”q(_s ©

N N S ) Py S ) Rl o O+ xifey @] [, © + e @]

€0i = T T () _ Tatep (D@ ()

S T ) N B S o) R = AN IR ) AP I )
o o e (o 4_ S e (0

511 = 621 -

(=200 + X35, 0]+ [wr@ ©) + X2, 6] [=20© + vt @]+ =20, 0 + v, 6]
Clearly, (§1; + &2i) — (5lz +62i) < (T1i + T2:) — (61i + 62:)-
| (71 + 72i) = (615 + 620)| < |(€xi + €2i) — (615 + J24)|- Hence,

— (&1 + &) = (015 + 625)| < —| (715 + 725) — (813 + 02i) |- (15)
Thus,
|(€1i + &2i) + 6i| < |(T16 + 720) + 6] (16)

Equations (15) and (16), we get
*|(§1i+§2i)*(51i+52i) *|(T1i+7'2i)*(51i+521)

|(€1i+§2i)+(51i+52i) ‘(Tli+72i)+(617;+62i)
Hence,

|(T11+T2i)*(51i+52i)

- }(511+§2i)*(51i+521)
‘ (Tli+72i)+(51i+621)| '

’(fli+§2i)+(61i+62i)

<1-

oNB(p,r) < wNB(g, 7). (17)

Equations (14) and (17), we have @VB(x, Z) - wNB(p,r) < dNB(Y, Z) - wNB(q, 7).
Hence, Sim(Xzf,\/B, ZNB) < Sim(yé\[gyzﬁ\[g)- -

Example 4.2. Calculate the similarity between the two PNBSSs such as Xzf\/ B and yy B We choose the first
sample of PNBSS and parameter F = {£1,¢2,£3}.

XNB(e) 1 2 €3

X()  (0.65,0.7,0.65,—0.4,—0.9, —0.65)  (0.85,0.75,0.55, —0.8, —0.8,—0.6)  (0.75,0.85,0.65, —0.6, —0.9, —0.7)
p(e) (0.65,0.6,0.6, —0.75, —0.7, —0.45)  (0.85,0.7,0.45, —0.65,0.75, —0.55)  (0.75,0.8,0.6, —0.75, —0.65 — 0.75)

YNB(e) €1 €2 €3

V(e) (0.35,0.5,0.45, —0.4, —0.7,—0.4)  (0.45,0.6,0.65,—0.7, —0.8 — 0.3)  (0.7,0.65,0.35, —0.2, —0.6, —0.6)
a(e) (0.6,0.45,0.65, —0.45, —0.45, —0.35)  (0.7,0.6,0.35, —0.5, —0.5, —0.25)  (0.55,0.7,0.45, —0.65, —0.6, —0.75)

Now, TVB(X (€)(5), V(e)(s)) = ifl , where

o _ [ (0:65x035) + (0.85 x 0.45) + (0.75 x 0.7)+ s
"T) (—0.35 x —0.4) + (—0.8 x —0.65) + (=0.6 x —0.15) [

and
( \/(1 —0.652) x (1 —0.352)) + (1 — /(1 — 0.852) x (1 — 0.452))
Y] = \/ 1 —0.752) (1 —0.72)) + (1 — /(1 = (=0.35)2) x (1 — (-0.4)%)) = 2.239884.
-V x (1-(=0.65)?)) + (1 — /(1= (=0.6)?) x (1 - (-0.15)2))
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Hence, 3 = 5o = 0.841561. Now, TYB(X(2)(5), V(€)(s)) = §2, where

(0.7 x 0.5) + (0.75 x 0.6) + (0.85 x 0.65)+
X, = = 2.7825
(—0.55 x —0.65) + (—0.75 x —0.75) + (—0.85 x —0.6)

and

( \/( —0.72) x (1 —0.52)) + (1 — /(1 — 0.752) x (1 —0.62))

Yy = \/ 1—0.852) x (1 —0.652)) + (1 — /(1 — (—0.55)2) x (1 — (—0.65)2)) = 2.958467.

— /(T =(=0.75)2) x (1 = (=0.75)2)) + (1 — /(1 — (—0.85)%) x (1 — (=0.6)2))

X 2.7825
Hence, 7; = 5%5mi07 = 0.940521. Therefore,

1.63

NB _ L _
SYE(X(e)(5),V(e)(s)) = 4/1 T 0.866639,
0.841561 + 0.940521 + 0.866639
NE(xY) = ha . s — 0.882907,
0.334003
oNE = 11— = 0.95114
(p,q) 683635~ 0901143,

Sim(XNE, yNE) 0.882907 x 0.951143 = 0.839771.

5 Application of PNBSS using soft model

5.1 Algorithm
In order to select the best choice, the following algorithm is used:

1. Enter the PPBFSS X;\/ B in tabular form.
2. Choose parameters A C F.

3. Find T{B, T8 and SVB.
T{\[B—&-’]I‘Q[B-&-SNB

4. Find $VB = .

5. 0NE =1 - &g and 1 < i <5,

6. Calculate similarity using &2 and ¥VB.
7. Determine maximum similarity = Max{similarityi}, 1<i<5.

8. The final decision involves choosing the best solution for the problem.

5.2 Survey Study

1. Luxury hotel : An exceptional guest experience is what distinguishes luxury hotels from other high-end
accommodations. They offer top-notch guest service, top-of-the-line amenities, and luxurious amenities.
Guests staying in these hotels are provided with an opulent, comfortable, and indulgent experience.

2. Business hotel : In business hotels, also known as corporate hotels or business traveller’s hotels, ac-
commodations are specifically tailored to meet the needs and preferences of travellers. In addition to
providing a comfortable and productive environment, these hotels cater to individuals or groups travel-
ling for business purposes.
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3. Resort hotel : In its simplest form, a resort hotel offers guests a wide spectrum of leisure, recreational,
and entertainment activities, all conveniently located on-site. In addition to offering an immersive vaca-
tion experience, resorts are usually located in scenic or exotic locations.

4. Elegant Hotel : Boutique hotels are small lodging establishments that are often owned or operated
independently. Most travellers prefer small hotels because they offer a more intimate, authentic, and
personalized experience. Small hotels accommodate different preferences and interests with a variety of
options.

5. Budget hotel : Budget hotels are less expensive accommodation options for travellers seeking to save
money on their accommodation expenses and are sometimes referred to as economy hotels. The goal of
budget hotels is to provide clean, comfortable rooms with essential amenities without frills and luxuries
commonly associated with upscale hotels.

Parameters :

1. Customer Service(e1): It is important for guests to feel welcome and comfortable during their stay. Any
hotel can make a positive first impression by having a smiling, courteous staff member address guests
by name.

2. Cleanliness and Hygiene(es): Cleaning protocols for guest rooms should be rigorously followed by
housekeeping staff. All surfaces should be thoroughly cleaned, bed linens changed, and the bathroom
sanitized. Keeping guest rooms clean, functional, and free from damaged or worn fixtures, furniture,
and equipment.

3. Food and Beverage(e3): There are also family-friendly restaurants that offer a diverse range of dishes
in a relaxed and family-friendly atmosphere. Hotel restaurants usually offer upscale fine dining as well
as casual breakfast buffets.

4. Location(e4): Hotel resorts located in city centres are located within easy access to a city’s main attrac-
tions and business districts. Public transportation, corporate offices, shopping centres, restaurants, and
cultural attractions are easily accessible. Beachfront resorts, mountain resorts, and tropical islands are
examples of resorts in scenic locations. A complete vacation experience is provided by these resorts,
which offer recreational and leisure activities.

5. Pricing and safety(e5): The price of a hotel depends on a variety of factors such as location, hotel
type (e.g., budget, midrange, luxury), time of year, and time of booking. Additionally, special events,
holidays, and peak seasons can affect pricing. The rates for hotel rooms can often be lowered if you
book well in advance. Reservations made early often result in discounts.

Based on expert assessments against the criteria, we select the most appropriate option from a large number of
alternatives.

Table 1
PNBSS for the ideal score

L{,‘/’B(a) €1 €2 €3
L(e) (0.85,0.9,0.25, —0.85, —0.75,—0.35) ~ (0.9,0.85,0.35,—0.75, 0.8, —0.45)  (0.8,0.8,0.45, —0.85, —0.9, —0.35)
p(&) (171707_17_170) (171707_17_170) (171707_17_170)
££/B(5) €4 es
L(e) (0.85,0.85,0.25, —0.85, —0.8, —0.5)  (0.75,0.8,0.35, —0.8, —0.95, —0.55)
p(e) (1,1,0,-1,-1,0) (1,1,0,—1,-1,0)
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Table 2
PNBSS for the luxury hotel source

A{,\{B(a) €1 €2 €3
A(e) (0.55,0.8,0.45, —0.65, —0.6, —0.85) (0.85,0.75,0.65,—0.55, —0.75,—0.8)  (0.7,0.65,0.65, —0.65, —0.85, —0.65)

p1(e) (0.85,0.65,0.25, —0.65, —0.75, —0.55) (0.75,0.7,0.45, —0.75, —0.65, —0.7) (0.65,0.85,0.65, —0.65, —0.6, —0.85)

Aﬁfs(e) €4 €5

A(e)  (0.65,0.75,0.45,—0.75, —0.65, —0.8) (0.6,0.7,0.55, —0.7, —0.8, —0.75)
p(e)  (0.55,0.65,0.85,—0.75,—0.55,—0.65)  (0.45,0.75,0.65, —0.65, —0.45, —0.75)

Table 3
PNBSS for the business hotel source

NBNEB(e) 1 €2 €3

NB(e) (0.75,0.85,0.4, —0.65, —0.6, —0.55)  (0.85,0.8,0.5, —0.55, —0.5, —0.75)  (0.75,0.75,0.55, —0.65, —0.45, —0.65)
pa(e) (0.85,0.75,0.45, —0.55, —0.75, —0.65)  (0.65,0.8,0.8, —0.85, —0.8,—0.5)  (0.65,0.7,0.65, —0.8, —0.65, —0.45)

NB%B(e) €4 €5

NB(s)  (0.8,0.65,0.35, —0.55,—0.35, —0.75)  (0.65,0.8,0.55, —0.65, —0.85, —0.7)
pa(e)  (0.75,0.75,0.75,—0.85, —0.65, —0.75)  (0.85,0.8,0.65, —0.65, —0.5, —0.6)

Table 4
PNBSS for the resort hotel source

CNB(e) €1 €2 €3

C(e)  (0.6,0.65,0.4,—0.55,—0.45,—0.75)  (0.7,0.6,0.55, —0.45, —0.55,—0.7)  (0.55,0.5,0.5, —0.55, —0.75, —0.5)
ps(e)  (0.65,0.7,0.45,—0.6,—0.45, —0.65)  (0.55,0.75,0.55, —0.55, —0.55, —0.75)  (0.45,0.9,0.75, —0.6, —0.5, —0.8)

CNB(e) €4 €5

Ce)  (0.6,0.6,0.4,—0.55,—0.55,—0.65) (0.45,0.55,0.45, —0.65, —0.65, —0.55)
ps(e)  (0.45,0.8,0.65,—0.5, —0.65,—0.6)  (0.35,0.85,0.5, —0.55, —0.75, —0.7)

Table 5
PNBSS for the elegant hotel source

DB (e) 1 2 €3

D(e) (0.8,0.75,0.7, —0.75, —0.5, —0.7) (0.8,0.7,0.55, —0.65, —0.55, —0.85)  (0.65,0.65, 0.75, —0.8, —0.85, —0.75)
pa(e)  (0.35,0.5,0.65,—0.75, —0.65, —0.35)  (0.45,0.45,0.85, —0.85, —0.5, —0.25) (0.45,0.45,0.5, —0.8, —0.7, —0.5)

DﬁiB(a) €4 €s

D(e) (0.75,0.5,0.8, —0.85, —0.75, —0.65) ~ (0.75,0.7,0.65, —0.75, —0.7, —0.7)
pale) (0.65,0.55,0.75, —0.55, —0.8, —0.6) ~ (0.45,0.6,0.65, —0.65, —0.5, —0.55)
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Table 6
PNBSS for the budget hotel source

81/,\5/8 (e) €1 €2 €3

£(e) (0.6,0.55,0.9, 0.5, —0.6, —0.8)  (0.55,0.65,0.85, —0.65, —0.5, —0.6)  (0.45,0.7,0.5, —0.7, —0.65, —0.7)
ps(e)  (0.75,0.8,0.5,—0.65, —0.55, —0.6) (0.6,0.7,0.6, —0.6, —0.5, —0.55) (0.65,0.75,0.7, —0.7, —0.75, —0.7)

ENB(e) €4 €5

E()  (0.5,0.65,0.75,—0.55,—0.55,—0.65)  (0.7,0.75,0.5, —0.45, —0.8, —0.7)
ps(e)  (0.7,0.75,0.5,—0.75,—0.6, —0.45)  (0.75,0.8,0.45, —0.65, —0.45, —0.65)

Using Definition 4, we calculate the similarity between PNBSSs in Table 2 to Table 6 and its corresponding in
Table 1. Similarity thresholds should be determined by the hotel source. Based on the table below, these five
hotel sources have similarity measures.

TNB TA'B SVB oNB gNB  Similarity

0.943089 0.970399 0.851601 0.921696 0.813497  0.749797
0.952596  0.909897 0.906051 0.922848 0.851133  0.785466
0.870056 0.871331 0.924488 0.888625 0.678809  0.603207
0.985568 0.925645 0.82036  0.910524 0.827599  0.753549
0.854885 0.908018 0.824939 0.862614 0.842198 0.726492

RRRER
GRS

As aresult, the second hotel source has the highest similarity measure with 0.785466, which is closest to the
ideal hotel source.

6 Comparison of PNBSS and NBSS

6.1 Algorithm

In order to select the best choice, the following algorithm is used:

1. Enter the NBSS Xzfv B in tabular form
2. Choose parameters A C F.
3. Find TYB, TY'B and SV,

le\/B-‘rTQ/B-i-SNB

4. Calculate similarity using 2

5. Determine maximum similarity = Max{similarityi}, 1<¢<5.
6. The final decision involves choosing the best solution for the problem.
The possibility parameter should be considered in order to determine its effects. We use the NBSS approach to

analyze the survey study mentioned above. Based on the above 1-5 hotel sources, we calculated the similarity
measure. We have
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VB T8 SVB - Similarity

0.943089 0.970399 0.851601  0.921696
0.952596  0.909897 0.906051  0.922848
0.870056 0.871331 0.924488  0.888625
0.985568 0.925645 0.82036  0.910524
0.854885 0.908018 0.824939 0.862614

BRLELE
NRSATRE R

PNBSS similarity measures have a significant impact on the parameters from the above results. By using a
similarity measure, we observe that the first, third, fourth, and fifth hotel sources are far from the ideal source.
A potential hotel should be chosen if the threshold (0.75,0.85,0.4) is chosen in the (¢1) by the second hotel
source. By contrast, we cannot differentiate between the best hotel source and the PBFSS approach without the
generalization parameter. Second hotel source similarity measurement is greatly influenced by the possibility
parameter.

7 Conclusion

PBFSS without the generalization parameter is more scientific and reasonable in this regard. PPBFSS will be
used to study decision-making phenomena in this work. We discussed some operational properties of PPBFSS
as well as complements, unions, and intersections. As a result, we should consider the generalized possibility
of spherical soft sets and neurosophic soft sets in the future.
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