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Pythagorean fuzzy soft set (PFSS) is themost influential and operative extension of the Pythagorean fuzzy set (PFS), which contracts with
the parametrized standards of the substitutes. It is also a generalized form of the intuitionistic fuzzy soft set (IFSS) and delivers a well and
accurate estimation in the decision-making (DM) procedure./e primary purpose is to prolong and propose ideas related to Einstein’s
ordered weighted aggregation operator from fuzzy to PFSS, comforting the condition that the sum of the degrees of membership
function and nonmembership function is less than one and the sum of the squares of the degree of membership function and
nonmembership function is less than one.We present a novel Pythagorean fuzzy soft Einstein ordered weighted averaging (PFSEOWA)
operator based on operational laws for Pythagorean fuzzy soft numbers. Furthermore, some essential properties such as idempotency,
boundedness, and homogeneity for the proposed operator have been presented in detail. /e choice of a sustainable supplier is also
examined as an essential part of sustainable supply chainmanagement (SSCM) and is considered a crucialmultiattribute group decision-
making (MAGDM) issue. In some MAGDM problems, the relationship between alternatives and uncertain environments will be the
main reason for deficient consequences. We have presented a novel aggregation operator for PFSS information to choose sustainable
suppliers to cope with those complex issues. /e Pythagorean fuzzy soft number (PFSN) helps to represent the obscure information in
such real-world perspectives. /e priority relationship of PFSS details is beneficial in coping with SSCM. /e proposed method’s
effectiveness is proved by comparing advantages, effectiveness, and flexibility among the existing studies.

1. Introduction

Decision-making is a preconceived strategy of picking a
logical choice between many objects. Decision-making
(DM) plays a crucial part in real-life scenarios. Better de-
cision-making will change the process to determine the
limits, benefits, and characteristics of the decision-maker. To
cope with the designated scenario, Zaheh [1] launched the
fuzzy set (FS) paradigm that puts advancement in several
fields of science and technology, nominating the

membership grade for each object real values among 0 and 1.
In conventional set theory, elements of a set can be either 0
or 1, but in FS, the degree of membership ranges from 0 to 1.
Atanassov [2] extended the concept of FS and introduced an
intuitionistic fuzzy set (IFS) which considered both mem-
bership and nonmembership grades. Zeshui Xu [3] pre-
sented some novel aggregation operators (AOs) for IFS and
utilized their developed operators for DM.Wang and Liu [4]
offered intuitionistic fuzzy Einstein weighted geometric and
intuitionistic fuzzy Einstein ordered weighted geometric
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operators with desirable properties. /ey also constructed
multiple attribute decision-making (MADM) techniques
based on their developed operators. Atanassov and Gargov
[5] prolonged the notion of IFS and established the concept
of the interval-valued intuitionistic fuzzy set with some
novel operations and their characteristics.

IFS is a powerful concept, which various researchers
have studied since its development. However, the dominant
concept of IFS has some shortcomings, such as degree of
membership and nonmembership taken so that their sum
exceeds 1. To cope with these limitations, IFS fails to
overcome the scenarios mentioned above. Yager [6] ex-
tended the notion of IFS and developed the Pythagorean
fuzzy set (PFS) by amending the condition MG + NMG≤ 1
to MG2 + NMG2 ≤ 1. Rehman et al. [7] developed the Py-
thagorean fuzzy weighted averaging aggregation operator
with fundamental properties and offered a DM method
based on their developed operator. Pamučar and Savin [8]
established the best worst method and the compressed
proportional assessment models for the assortment of the
optimum off-road vehicle. Rehman et al. [9] presented a
Pythagorean fuzzy ordered weighted averaging aggregation
operator with desirable properties and constructed a
MADM approach for the developed operator. Wang and Li
[10] planned Bonferroni mean AOs for PFS and built the
MADMmethod utilizing their settled operators. Deveci et al.
[11] presented a comprehensive survey to justify the oper-
ations and properties for PFS. Garg [12] developed Py-
thagorean fuzzy geometric interactive AOs based on
Einstein operations with their essential properties. Ali et al.
[13] proposed the Einstein operational laws utilizing t-norm
and t-conorm for complex interval-valued PFS. Alosta et al.
[14] utilized the multicriteria decision-making technique to
enhance emergency medical service centers’ finest sites.
Milosevic et al. [15] constructed a novel model operating
fuzzy logic systems to select a route for the transportation of
harmful ingredients.

Above mentioned theories and their corresponding DM
approaches are acknowledged and utilized by experts in
several fields. Still, due to the lack of parametrized values,
these approaches cannot solve parametrization problems.
Molodtsov [16] presented the solution of vagueness and
uncertainty, introduced a soft set (SS), and discussed some
basic operations with their properties. Maji et al. [17] ex-
tended the concept of SS and defined numerous basic op-
erations with their essential features and operated to solve
DM [18] complications. Maji et al. [19] protracted the notion
of FSS and introduced the IFSS with some fundamental
operations. Zulqarnain et al. [20] established the correlation
coefficient (CC) for interval-valued IFSS and operated their
settled CC for the structure of the TOPSIS method. Zul-
qarnain and Dayan [21] employed the intuitionistic fuzzy
TOPSIS for the assortment of an autocorporation.
Muhammad Zulqarnain et al. [22] protracted the idea of the
IFSS to an intuitionistic fuzzy hypersoft set and presented
the TOPSIS method based on the CC. Garg and Arora [23]
planned the generalized AOs for the IFSS.

Several investigators prolonged the SS concept utilizing
the fundamental definition of FSS. Peng et al. [24] proposed

the impression of IFSS to PFSS by modifying the condition
MG +NMG≤ 1 to MG2 + NMG2 ≤ 1 with some desirable
operations. Athira et al. [25] utilized the Hamming distance
and Euclidean distance to propose the entropy measure for
PFSS. Athira et al. [26] established a DM technique using
distance-based entropy measures to resolve DM complica-
tions for PFSS. Naeem et al. [27] considered the linguistic
PFSS and introduced some basic operations with their
properties for PFSS. /ey also proposed the TOPSIS and
VIKOR methods under considered environment to solve
DM issues. Riaz et al. [28] prolonged the notion of m-polar
PFSS and offered the TOPSIS technique for m polar PFSS to
resolve multicriteria group decision-making (MCGDM)
problems. Riaz et al. [29] anticipated the similarity measures
for PFSS and constructed a DMmethod for PFSS using their
developed similarity measures. Zulqarnain et al. [30] settled
the AOs for PFSS and projected a DM procedure based on
their developed operators. Zulqarnain et al. [31] prolonged
the TOPSIS method for PFSS based on CC and employed
their progressive approach for MADM problems. Zulqar-
nain et al. [32] introduced some novel operational laws
considering the interaction and proposed interactive AOs
for PFSS./ey also developed theMCDM approach utilizing
their established interactive AOs. Siddique et al. [33] ac-
quired some algebraic operations for PFSS and built a DM
technique for PFSS based on a score matrix. It has been
observed that fuzzy numbers can only measure uncertainty,
and intuitionistic fuzzy numbers can measure true and false
membership values. /e sum of true and false membership
values must be less than 1. However, in our developed
methodology, we can measure the values of truth and false
membership by modifying the intuitionistic fuzzy numbers
condition, such as the sum of the square of true and false
values must be less or equal to 1.

Selection and evaluation of suppliers are essential fea-
tures in professional activities. /e fluctuations of the
current government strategy use supplier classification as
measured by multiple theories with environmental and
social needs. /erefore, in the literature, the issue is called
sustainable supplier selection, a reference issue of MCGDM.
At the same time, multiple credentials [34–37] point to the
need for further study through the MCDM approach in
supplier selection, focusing on appropriate glossary con-
siderations on environmental realities and expert predic-
tions. To solve such shortcomings, we have implemented a
method of choosing sustainable suppliers with Pythagorean
fuzzy soft information. /e stimulation reassessment is
considered by utilizing Pythagorean fuzzy soft numbers./e
PFSN is helpful to comply with imprecise information in
everyday life complications. In the prevailing literature
[38, 39], numerous Einstein AOs have been familiarized,
such as Pythagorean fuzzy Einstein weighted average,
Einstein weighted geometric, Einstein ordered weighted
average, and Einstein ordered weighted geometric operators,
to solve the complex problems of DM./e Einstein weighted
AOs only weight the Pythagorean fuzzy argument. At the
same time, the Einstein weighted ordered AOs only weight
the orderly position of the Pythagorean fuzzy argument not
the Pythagorean fuzzy argument itself. /ese Einstein

2 Mathematical Problems in Engineering



ordered operators for PFS are unable to accommodate the
parametrization values of the alternatives. To overcome the
drawbacks mentioned above, we focus on developing some
novel Einstein AOs for PFSS.

/us, the current work intends to offer a novel PFSEOWA
operator. It is expected to follow the proposed operator’s
algorithm rules to solve the DM problem and numerical
examples used to prove the effectiveness of the introduced
DM method. /e proposed operators’ key benefit is that the
proposed operators can reduce IFSS and FSS operators under
specific confident limitations. /e rest of the research is
organized as follows: some fundamental concepts like FS, IFS,
PFS, SS, FSS, IFSS, and PFSS are discussed in Section 2. In
Section 3, we developed the PFSEOWA operator. Some de-
sired properties of proposed operators also have been dis-
cussed in Section 3. Section 4 developed the MAGDM
approach based on proposed operators and presented a
numerical example of SSCM. In Section 5, a comparison with
some existing methodologies has been provided.

2. Preliminaries

/is section comprises some basic definitions such as SS,
IFS, PFS, IFSS, and PFSS, which will provide a foundation to
form the structure of the following manuscript.

Definition 1 (see [16]). Let X be a universal set and N �

t1, t2, t3, . . . , tm{ } be the set of attributes, then a pair (Ω,N)
is called a soft set (SS) over X where Ω: N⟶ KX is a
mapping and KX is known as a collection of all subsets of
universal set X.

Definition 2 (see [6]). LetX be a collection of objects, then a
PFS A over X is defined as

A � t, aA(t), bA(t)( ) ∣ t ∈ X{ }, (1)

where aA(t), bA(t): X⟶ [0, 1] represent the membership
and nonmembership grade functions, respectively. Fur-
thermore, 0≤ aA(t)2 + bA(t)

2 ≤ 1 and I � 1 − a(t)2 − bA(t)
2

is called degree of indeterminacy.
We can see from the above definitions that the only

difference is in the conditions, i.e., in IFS, we deal with the
state 0≤ aA(t) + bA(t)≤ 1 and I � 1 − aA(t) − bA(t)
whereas in PFS, we have condition 0≤ aA(t)2 + bA(t)

2 ≤ 1
and I � 1 − aA(t)

2 − bA(t)
2. We can say that a PFS is the

general case of IFS.

Definition 3 (see [24]). Let X be a universal set and N be set
of attributes, then a pair (Ω,N) is called an IFSS over X
where Ω: N⟶ IKX is a mapping and IKX is known as a
collection of all IFS subsets of universal set X.

(Ω, A) � t, aA(t), bA(t)( ) ∣ t ∈ A{ }, (2)

where aA(t), bA(t): A⟶ [0, 1] are membership grade and
nonmembership functions, respectively, with
0≤ aA(t) + bA(t)≤ 1 and A ⊂ N.

Definition 4 (see [24]). Let (Ω, A) and (Ω, B) be two IFSS.
/en, some basic operations for IFSS are defined as follows:

(1) (Ω, A) is said to be an intuitionistic fuzzy soft subset
of (Ω, B). If and A ⊂ B and aA(t)≤ aB(t),
bA(t)≥ bB(t) for all t ∈ A.

(2) Complement of (Ω, A) is denoted by (Ω, Ac) and is
defined as

Ω, Ac( ) � t, bA(t), aA(t)( ) ∣ t ∈ A{ }. (3)

(3) Union of two IFSSs is defined as follows:

(Ω, A)∪ (Ω, B) � t, max aA(t), aB(t)( ) ∣ ∀t ∈ A{ }.
(4)

(4) /e intersection of (Ω, A) and (Ω, B) can be defined
as follows:

(Ω, A)∩ (Ω, B) � t, min aA(t), aB(t)( ) ∣ ∀t ∈ A{ }.
(5)

Definition 5 (see [24]). Let X be a universal set and N be set
of attributes, then a pair (Ω,N) is called a PFSS overXwhere
Ω: N⟶℘KX is a mapping and ℘KX is known as the
collection of all PFS subsets of universal set X.

(Ω, A) � t, aA(t), bA(t)( ) ∣ t ∈ A{ }, (6)

where aA(t), bA(t): A⟶ [0, 1] represent the membership
grade and nonmembership functions, respectively, with
0≤ aA(t)2 + bA(t)

2 ≤ 1, degree of independency
I � 1 − aA(t)

2 − bA(t)
2, and A ⊂ N.

For the sake of readers convenience, we express the
PFSN as Hij � aij, bij〈 〉. For calculating the ranking of
alternatives, Zulqarnain et al. [30] introduced the score and
accuracy functions for Hij as follows:

S Hij( ) � a
2
ij − b

2
ij, (7)

where S(Hij) ∈ [−1, 1]. It is informed that the score function
is unable to differentiate the PFSNs in some cases. For
example, let H11 � 0.3162, 0.4472〈 〉 and H12 � 0.5477,〈

0.6324〉, then according to the definition of score function,
we have S(H11) � −0.1 and S(H12) � −0.1. So, it is im-
possible to find the most acceptable alternative utilizing the
score function in this case. To handle this drawback, an
accuracy function has been developed.

A Hij( ) � a
2
ij + b

2
ij, (8)

where A(Hij) ∈ [−1, 1].
/us, to compare two PFSNs Hij and Rij, following

comparison laws are defined:

(1) If S(Hij)> S(Rij), then Hij >Hij

(2) If S(Hij) � S(Rij), then

Mathematical Problems in Engineering 3



(a) If A(Hij)>A(Rij), then Hij >Rij
(b) If A(Hij) � A(Rij), then Hij � Rij

3. Pythagorean Fuzzy Soft Einstein Ordered
Weighted Average Operator

/e following section will develop the Einstein ordered
weighted average operator for PFSS with some fundamental
properties.

Definition 6. Let Ηij � (aij, bij) be a collection of PFSNs,
where (i � 1, 2, . . . , n) and (j � 1, 2, . . . .m), then the Py-
thagorean fuzzy soft Einstein ordered weighted averaging
(PFSEOWA) operator is defined as follows:

PFSEOWA H11, H12, . . . , Hnm( ) � ⊕mj�1Jj ⊕ni�1OiHr(i)s(j)( ),
(9)

where Oi and Jj represent the weight vectors such that
Oi > 0, ∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1, and r and s are
permutations of (i � 1, 2, . . . .n) and (j � 1, 2, . . . .m) such
that Hr(i−1)j ≥Hr(i)j and His(j−1) ≥His(j)∀i, j.

Theorem 1. Let Hij � (aij, bij) be a collection of PFSNs,
where (i � 1, 2, . . . , n) and (j � 1, 2, . . . , m), then the ag-
gregated value obtained by equation (9) is given as

PFSEOWA H11, H12, . . . , Hnm( ) � ⊕m
j�1

Jj ⊕
n

i�1
OiHr(i)s(j)( )

�

����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
�����������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉,

(10)

where Oi andJj represent the weight vectors such that Oi > 0,∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1, and r and s are per-
mutations of (i � 1, 2, . . . .n) and (j � 1, 2, . . . , m) such that
Hr(i−1)j ≥Hr(i)j and His(j−1) ≥His(j)∀i, j.

Proof. We will prove it by using mathematical induction.

For n� 1, we get Oi � 1.

PFSEOWA H11, H12, . . . , Hnm( ) � ⊕m
j�1

JjHr(1)s(j)

�

�������������������������������������∏m
j�1 1 + a

2
r(1)s(j)( )Jj

−∏m
j�1 1 − a

2
r(1)s(j)( )Jj

√
�������������������������������������∏m
j�1 1 + a

2
r(1)s(j)( )Jj

+∏m
j�1 1 − a

2
r(1)s(j)( )Jj

√ ,〈
����������������
2∏m

j�1 b
2
r(1)s(j)( )Jj

√
����������������������������������∏m
j�1 2 − b

2
r(1)s(j)( )Jj

+∏m
j�1 b

2
r(1)s(j)( )Jj

√ 〉

�

����������������������������������������������������∏m
j�1 ∏1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏m
j�1 ∏1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏m
j�1 ∏1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏m
j�1 ∏1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
�����������������������
2∏m

j�1 ∏1
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏1

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏1

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉.

(11)

For m � 1, we get Jj � 1.
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PFSEOWA H11, H12, . . . , Hnm( ) � ⊕n
i�1

OiHr(i)s(1)

�

�����������������������������������∏n
i�1 1 + a

2
r(i)s(1)( )Oi −∏n

i�1 1 − a
2
r(i)s(1)( )Oi√

�����������������������������������∏n
i�1 1 + a

2
r(i)s(1)( )Oi +∏n

i�1 1 − a
2
r(i)s(1)( )Oi√ ,〈

���������������
2∏n

i�1 b
2
r(i)s(1)( )Oi√

��������������������������������∏n
i�1 2 − b

2
r(i)s(j)( )Oi +∏n

i�1 b
2
r(i)s(1)( )Oi√ 〉

�

����������������������������������������������������∏1
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

− ∏1
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏1
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏1
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
�����������������������
2∏1

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏1
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏1
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉.

(12)

So, equation (9) is true for n� 1 and m� 1. Suppose that equation holds for n � δ2, m � δ1 + 1, and
for n � δ2 + 1, m � δ1.

⊕
δ1+1

j�1
Jj ⊕

δ2

i�1
OiHr(i)s(j)( )

�

������������������������������������������������������∏δ1+1
j�1 ∏δ2

i�1 1 + a2r(i)s(j)( )Oi( )Jj

− ∏δ1+1
j�1 ∏δ2

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
������������������������������������������������������∏δ1+1
j�1 ∏δ2

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏δ1+1
j�1 ∏δ2

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
������������������������
2∏δ1+1

j�1 ∏δ2
i�1 b2r(i)s(j)( )Oi( )Jj

√
��������������������������������������������������∏δ1+1
j�1 ∏δ2

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏δ1+1
j�1 ∏δ2

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉,

⊕
δ1

j�1
Jj ⊕

δ2+1

i�1
OiΗr(i)s(j)( )

�

�����������������������������������������������������∏δ1
j�1 ∏δ2+1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏δ1
j�1 ∏δ2+1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
������������������������������������������������������∏δ1
j�1 ∏δ2+1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏δ1
j�1 ∏δ2+1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
������������������������
2∏δ1

j�1 ∏δ2+1
i�1 b2r(i)s(j)( )Oi( )Jj

√
���������������������������������������������������∏δ1
j�1 ∏δ2+1

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏δ1
j�1 ∏δ2+1

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉.

(13)

Now, we prove the equation for m � δ1 + 1 and
n � δ2 + 1:
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⊕
δ1+1

j�1
Jj ⊕

δ2+1
i�1 OiHr(i)s(j)( ) � ⊕δ1+1

j�1
Hs(j) ⊕

δ2

i�1
OiHr(i)s(j)⊕Oi+1Hr δ2+1( )s(j)( )

� ⊕
δ1+1

j�1
⊕
δ2

i�1
OiJjHr(i)s(j)( ) ⊕δ1+1

j�1
JjOi+1Hr δ2+1( )s(j)( )

�

������������������������
2∏δ1+1

j�1 ∏δ2
i�1 b2r(i)s(j)( )Oi( )Jj

√
��������������������������������������������������∏δ1+1
j�1 ∏δ2

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏δ1+1
j�1 ∏δ2

i�1 b2r(i)s(j)( )Oi( )Jj

√〈

⊕

�������������������������
2∏δ1+1

j�1 b
2
r δ2+1( )s(j)( )Oδ2+1( )Jj

√
�����������������������������������������������������
∏δ1+1
j�1 2 − b

2
r δ2+1( )s(j)( )Oδ2+1( )Jj

+∏δ1+1
j�1 b

2
r δ2+1( )s(j)( )Oδ2+1( )Jj

√ 〉

�

��������������������������������������������������������∏δ1+1
j�1 ∏δ2+1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

− ∏δ1+1
j�1 ∏δ2+1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
��������������������������������������������������������∏δ1+1
j�1 ∏δ2+1

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+∏δ1+1
j�1 ∏δ2+1

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈

�������������������������
2∏δ1+1

j�1 ∏δ2+1
i�1 b2r(i)s(j)( )Oi( )Jj

√
����������������������������������������������������∏δ1+1
j�1 ∏δ2+1

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏δ1+1
j�1 ∏δ2+1

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉

� ⊕
δ1+1

j�1
Jj ⊕

δ2+1

i�1
OiΗr(i)s(j)( ).

(14)

So, it is valid for m � δ1 + 1 and n � δ2 + 1. □
Example 1. Let R � R1, R2, R3{ } be a set of decision-makers
with weight vector Oi � (0.1, 0.3, 0.3, 0.3)

T, who want
to decide a bike under the set of attributes A � A1{ �

fuelmilage, A2 � speed per hour, A3 � price, A4 �

comfort level, A5 � design} with weight vector Jj � (0.2,
0.2, 0.2, 0.4)T. /e assumed rating values for each attribute
in the form of PFSNs (Η4×4, A) � (aij, bij)4×4 are given as
follows:

Η4×4, A( ) �
(0.5, 0.8) (0.7, 0.5) (0.4, 0.6) (0.7, 0.4)

(0.5, 0.6) (0.9, 0.1) (0.3, 0.7) (0.4, 0.5)

(0.4, 0.8) (0.7, 0.5) (0.4, 0.6) (0.3, 0.5)

(0.3, 0.7) (0.6, 0.5) (0.5, 0.4) (0.5, 0.7)




. (15)
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First, we find the associated ordered position matrix by
using the score function, which is as follows:

Η4×4, A( ) �
(0.7, 0.4) (0.7, 0.5) (0.4, 0.6) (0.5, 0.8)

(0.9, 0.1) (0.4, 0.5) (0.3, 0.7) (0.5, 0.6)

(0.7, 0.5) (0.4, 0.6) (0.3, 0.5) (0.4, 0.8)

(0.6, 0.5) (0.5, 0.4) (0.3, 0.7) (0.5, 0.7)



. (16)

As we know,

PFSEOWA H11, H12, . . . , Hnm( ) �
����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

− ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,

�����������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√〈 〉

PFSEOWA H11, H12, . . . , H44( ) �
����������������������������������������������������∏4
j�1 ∏4

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏4
j�1 ∏4

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏4
j�1 ∏4

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏4
j�1 ∏4

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,

�����������������������
2∏4

j�1 ∏4
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏4
j�1 ∏4

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏4
j�1 ∏4

i�1 b2r(i)s(j)( )Oi( )Jj

√〈

�������������������������������������������������������������������������������������������������������������������������������
2 (0.16)0.1(0.01)0.3(0.25)0.3(0.25)0.3{ }0.2 (0.25)0.1(0.25)0.3(0.36)0.3(0.16)0.3{ }0.2 (0.36)0.1(0.49)0.3(0.25)0.3(0.49)0.3{ }0.2 (0.64)0.1(0.36)0.3(0.64)0.3(0.49)0.3{ }0.4[ ]√
�����������������������������������������������������������������������������������������������������������������������������
(1.84)

0.1
(1.99)

0.3
(1.75)

0.3
(1.75)

0.3{ }0.2 (1.75)0.1(1.75)0.3(1.64)0.3(1.84)0.3{ }0.2 (1.64)0.1(1.51)0.3(1.36)0.3(1.51)0.3{ }0.2 (1.36)0.1(1.64)0.3(1.36)0.3(1.51)0.3{ }0.4+√

����������������������������������������������������������������������������������������������������������������������������
(0.16)

0.1
(0.01)

0.3
(0.25)

0.3
(0.25)

0.3{ }0.2 (0.25)0.1(0.25)0.3(0.36)0.3(0.16)0.3{ }0.2 (0.36)0.1(0.49)0.3(0.25)0.3(0.49)0.3{ }0.2 (0.64)0.1(0.36)0.3(0.64)0.3(0.49)0.3{ }0.4√

〉

� 0.5283, 0.5242〈 〉.

(17)

3.1. Properties of PFSEOWA Operator

3.1.1. Idempotency. Let Hij � (aij, bij) be a collection of
PFSNs, where (i � 1, 2, . . . , n) and (j � 1, 2, . . . , m).

If Hr(i)s(j) � H11 are mathematically identical, then

PFSEOWA H11, H12, . . . , Hnm( ) � H, (18)
where Oi and Jj represent the weight vectors such that
Oi > 0, ∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1.

Proof. As we know,
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PFSEOWA H11, H12, . . . , Hnm( )

�

����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
�����������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉

AsHr(i)s(j) � Hij, So

�

���������������������������������������������
1 + a

2
ij( )∑n

i�1
Oi( )∑mj�1 Jj

− 1 − a
2
ij( )∑ni�1 Oi( )∑

m
j�1 Jj

√√
�����������������������������������������������

1 + a
2
ij( )∑ni�1 Oi( )∑

m
j�1 Jj

+ 1 − a
2
ij( )∑n

i�1 Oi( )∑
m
j�1 Jj

√√ ,

��������������������
2 b

2
ij( )∑n

i�1 Oi( )∑
m
j�1 Jj

√√
��������������������������������������������

2 − b
2
ij( )∑ni�1 Oi( )∑

m
j�1 Jj

+ b
2
ij( )∑n

i�1 Oi( )∑
m
j�1 Jj

√√〈 〉

�

�����������������
1 + a

2
ij( ) − 1 − a

2
ij( )√

�����������������
1 + a

2
ij( ) + 1 − a

2
ij( )√ ,

����
2b2ij

√
��������������
2 − b

2
ij( ) + b

2
ij( )√〈 〉

� aij , bij〈 〉 � H.
(19)

□
3.1.2. Boundedness. Let Hij � (aij, bij) be a collection of
PFSNs, where (i � 1, 2, . . . , n) and (j � 1, 2, . . . , m).

If Hmin � min(Hr(i)s(j)) and Hmax � max(Hr(i)s(j)),
then

Hmin ≤ PFSEOWA H11, H12, . . . , Hnm( )≤Hmax, (20)

where Oi and Jj represent the weight vectors such that
Oi > 0, ∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1.

Proof. Let g(y) �
��������������
(1 − y2)/(1 + y2)

√
, y ∈ ]0, 1], then

(d/dy)(g(y)) � −2y/(1 + y2)2
��������������
(1 + y2)/(1 − y2)

√
< 0,

which shows that g(y) is decreasing function on ]0, 1]. So,
amin ≤ ar(i)s(j) ≤ amax.

Hence, g(amax)≤g(ar(i)s(j))≤g(amin):

⇒

�������
1 − a

2
max

1 + a
2
max

√√
≤

���������
1 − a

2
r(i)s(j)

1 + a
2
r(i)s(j)

√√
≤

�������
1 − a

2
min

1 + a
2
min

√√
. (21)

Let Oi and Jj represent the weight vectors such that
Oi > 0, ∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1. /en, we have

⟺

����������������������
∏m
j�1

∏n
i�1

1 − a2max

1 + a2max

( )Oi Jj

√√
≤

�������������������������
∏m
j�1

∏n
i�1

1 − a2r(i)s(j)

1 + a2r(i)s(j)

 Oi Jj

√√
≤

����������������������
∏m
j�1

∏n
i�1

1 − a2min
1 + a2min

( )Oi Jj

√√

⟺

�����������������������
1 − a2max

1 + a2max

( )∑
n

i�1
Oi ∑

m

j�1
Jj

√√
≤

�������������������������
∏m
j�1

∏n
i�1

1 − a2r(i)s(j)

1 + a2r(i)s(j)

 Oi Jj

√√
≤

�����������������������
1 − a2min

1 + a2min

( )∑
n

i�1
Oi ∑

m

j�1
Jj

√√
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⟺

�������������
1 +

1 − a
2
max

1 + a
2
max

( )
√√

≤

����������������������������
1 +∏m

j�1

∏n
i�1

1 − a2r(i)s(j)

1 + a2r(i)s(j)

 Oi Jj

√√
≤

������������
1 +

1 − a
2
min

1 + a
2
min

( )
√√

⟺
�������

2

1 + a
2
max

√
≤

����������������������������
1 +∏m

j�1

∏n
i�1

1 − a2r(i)s(j)

1 + a2r(i)s(j)

 Oi Jj

√√
≤

�������
2

1 + a
2
min

√

⟺

�������
1 + a

2
min

2

√
≤ 1�����������������������������������������

1 +∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )/ 1 + a2r(i)s(j)( )( )Oi( )Jj

√ ≤

�������
1 + a

2
max

2

√

⟺
�������
1 + a

2
min

√
≤

�����������������������������������������
2

1 +∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )/ 1 + a2r(i)s(j)( )( )Oi( )Jj

√√
≤

�������
1 + a

2
max

√

⟺
����������
1 + a

2
min − 1

√
≤

��������������������������������������������
2

1 +∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )/ 1 + a2r(i)s(j)( )( )Oi( )Jj
− 1

√√
≤

����������
1 + a

2
max − 1

√

⟺
����
a
2
min

√
≤

��������������������������������������������
2

1 +∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )/ 1 + a2r(i)s(j)( )( )Oi( )Jj
− 1

√√
≤

����
a
2
max

√

⟺amin ≤
��������������������������������������������

2

1 +∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )/ 1 + a2r(i)s(j)( )( )Oi( )Jj
− 1

√√
≤ amax

amin ≤

����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ≤ amax.

(22)

Let f(x) �
����������
(2 − x2)/x2

√
, x ∈ ]0, 1], then (d/dx)(f

(x)) � (−2/x3)
����������
x2/(2 − x2)

√
< 0. So, f(x) is decreasing

function on ]0, 1].
As bmin ≤ br(i)s(j) ≤ bmax, ∀i, j, so f(bmax)≤f(br(i)s(j))
≤f(bmin) and

�������������
(2 − b2max)/b

2
max

√
≤

����
(2−

√
b2r(i)s(j))/b

2
r(i)s(j)

≤
�������������
(2 − b2min)/b

2
min

√
.

Let Oi and Jj represent the weight vectors such that
Oi > 0, ∑ni�1 Oi � 1, and Jj > 0, ∑nj�1 Jj � 1, then we have

⟺

����������������������
∏m
j�1

∏n
i�1

2 − b2max

b2max

( )Oi Jj

√√
≤

�������������������������
∏m
j�1

∏n
i�1

2 − b2r(i)s(j)

b2r(i)s(j)

 Oi Jj

√√
≤

����������������������
∏m
j�1

∏n
i�1

2 − b2min

b2min

( )Oi Jj

√√

⟺

�����������������������
2 − b2max

b2max

( )∑
n

i�1
Oi ∑

m

j�1
Jj

√√
≤

�������������������������
∏m
j�1

∏n
i�1

2 − b2r(i)s(j)

b2r(i)s(j)

 Oi Jj

√√
≤

�����������������������
2 − b2min

b2min

( )∑
n

i�1
Oi ∑

m

j�1
Jj

√√
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⟺

������������
1 +

2 − b
2
max

b
2
max

( )
√√

≤

����������������������������
1 +∏m

j�1

∏n
i�1

2 − b2r(i)s(j)

b2r(i)s(j)

 Oi Jj

√√
≤

������������
1 +

2 − b
2
min

b
2
min

( )
√√

⟺
����
2

b
2
max

√
≤

����������������������������
1 +∏m

j�1

∏n
i�1

2 − b2r(i)s(j)

b2r(i)s(j)

 Oi Jj

√√
≤

����
2

b
2
min

√

⟺

����
b
2
min

2

√
≤ 1������������������������������������

1 +∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )/b2r(i)s(j)( )Oi( )Jj

√ ≤

����
b
2
max

2

√

⟺bmin ≤
������������������������������������

2

1 +∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )/b2r(i)s(j)( )Oi( )Jj

√√
≤ bmax

bmin ≤

�����������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√ ≤ bmax.

(23)

Let

PFSEOWA H11, H12, . . . , Hnm( ) �H. (24)

/en, equations (22) and (23) can be written as
amin ≤ a≤ amax and bmin ≤ b≤ bmax. /us,
S(H) � a2 − b2 ≤ a2max − b2min � S(Hmax) and

S(H) � a
2
− b

2 ≥ a2min − b
2
max � S Hmin( ). (25)

If S(H)< S(Hmax) and S(H)> S(Hmin), then we have

Hmin < PFSEOWA H11, H12, . . . , Hm( )<Hmax. (26)

If S(H) � S(Hmax), then we have a2 � a2max and
b2 � b2max. /us, A(Η) � a2 + b2 � A(Hmax). /erefore,

PFSEOWA H11, H12, . . . , Hnm( ) � Hmax. (27)

If S(H) � S(Hmin), then we have a2 − b2 � a2min − b2min.
a2 � a2min and b2 � b2min.

/us, A(H)a2 + b2 � a2min + b2min � A(Hmin). /erefore,

PFSEOWA H11, H12, . . . , Hnm( ) � Hmin. (28)

So, using (26)–(28), we get

Hmin ≤PFSEOWA H11, H12, . . . , Hnm( )≤Hmax. (29)
□

3.1.3. Homogeneity. Prove that PFSEOWA
(H11, H12, . . . , Hnm) � z, PFSEOWA (H11, H12, . . . , Hnm)

for any positive real number z.

Proof. Let Hij be a PFSN and z> 0. /en, we know that

zHij �

�����������������
1 + a

2( )z − 1 − a
2( )z√

�����������������
1 + a

2( )z + 1 − a
2( )z√ ,

������
2 b

2( )z√
��������������
2 − b

2( )z + b
2( )z√〈 〉.

(30)
So,

PFSEOWA H11, H12, . . . , Hnm( )

�

����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

−∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√
�����������������������������������������������������∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj

+ ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj

√ ,〈
�����������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj

√
�������������������������������������������������∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj

+∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj

√ 〉
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�

�����������������������������������������������������������
∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj( )z

− ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj( )z
√
�����������������������������������������������������������
∏m
j�1 ∏n

i�1 1 + a2r(i)s(j)( )Oi( )Jj( )z

+ ∏m
j�1 ∏n

i�1 1 − a2r(i)s(j)( )Oi( )Jj( )z
√ ,〈

���������������������������
2∏m

j�1 ∏n
i�1 b2r(i)s(j)( )Oi( )Jj( )z

√
�����������������������������
∏m
j�1 ∏n

i�1 2 − b2r(i)s(j)( )Oi( )Jj( )z
√

+ ∏m
j�1 ∏n

i�1 b2r(i)s(j)( )Oi( )Jj( )z
〉

� z PFSEOWA H11, H12, . . . , Hnm( ).

(31)

□
4. Proposed Multiattribute Group Decision-
Making Approach

/is section has developed a DM approach for solving
MAGDM problems based on the proposed PFSEOWA
operator and its application.

4.1. Proposed Approach. Let S � S1, S2, S3, . . . , Ss{ } be the set
of s alternatives, W � W1,W2,W3, . . . ,Wr{ } be the set of r
experts (decision-makers), and N � t1, t2, t3, . . . , tm{ } be the
set of m attributes. Let weighted vector of experts W(i �
1, 2, 3, . . . , r) be O � (O1,O2,O3, . . . ,On)

T such that Oi > 0,∑ni�1 Oi � 1. Let weight vector of attributes
ti(i � 1, 2, 3, . . . , m) beJ � (J1,J2,J3, . . . ,Jn)

T such that
Jj > 0, ∑nj�1 Jj � 1. Team of experts Oi(i � 1, 2, 3, . . . , r)
consider the alternatives Si(i � 1, 2, 3, . . . , s) for attributes in
the form of PFSNs such as F � (Hij)n∗m � (aij, bij)n∗m.
where 0≤ aij, bij ≤ 1 and 0≤ a2ij , b2ij ≤ 1 ∀i, j are given in
Tables 1–5.

We will apply the proposed PFSEOWA operator to solve
the MAGDM problem, which has the following steps:

Step 1. Obtain decision matrices F � (Hij)n∗m in the
form of PFSNs for alternatives relative to attributes.

Step 2. Find the associated ordered position matrix by
using the score function.

Step 3. By using the normalization formula, normalize
the decision matrix to convert the rating value of cost
type parameters into benefit type parameters.

Mij �
H

c
ij � bij, αij( ) cost type parameter,

Hij � αij, b( ) benefit type parameter.

 (32)

Step 4. Use the developed PFSEOWA operator to ag-
gregate the PFSNs Hij for each alternative
S � S1, S2, S3, . . . , Ss{ } into the decision matrix Hij.

Step 5. Calculate the score values of H for all alter-
natives by using equation (7).

Step 6. Select the alternative which has the maximum
score value and examine the ranking.

4.2. Case Study. /e problem of supplier selection is both
logically and practically imperative./e best quality supplier
is the foundation of supply chain operation management,
realizing low-cost efficiency, and an important issue for
enterprises. Including eco-friendly elements and other
sustainable and progressive features in the supplier selection
process makes accurate supplier selection complex and
multidimensional. According to the selection of activities
that are beneficial to the environment or the society, supplier
selection is often referred to as “sustainable supplier selec-
tion” in the literature. /is is a multifaceted and multidi-
mensional problem with inconsistent standards, and the
evaluation process needs to pay attention to multiple per-
ceptions. From these points of view, the issue of supplier
selection is often reserved as a “reference” problem in the
literature, in which multistandard decision support methods
have been widely used. /e problem of selecting and
evaluating sustainable suppliers has been solved in various
tasks. Srivastava [40] proposed intensive stipulations on
SSCM, which explains environmental intelligence activity in
SSCM, which included construction and material procu-
rance, selection, manufacturing process, packaging, and
sanitation items supplied to consumers.

/e parable that greening will cause sales to decrease and
sophisticated operational expenses has vanished as nu-
merous corporations have now grasped that they will not be
able to gratify the customer’s craving to combine ecological
safety strategies into their desires SSCM and turn it into
advanced revenues. /ere is a connection among a healthier
atmosphere where various corporations grow sustainability
and economic inducements. Business grown perceptions
obsessed by SSCM and determining zones can change how
to work to raise revenue. Green logistics can support many
diminishing productions such as carbon dioxide and CO.
Consumption comprising nonfossil causes of energy alle-
viates haze that affects our environs irritating to breathe.
Quite a lot of measures of fossil fuels have been damaging the
atmosphere because of prosperity. For example, for marine
life, air travel will also affect adulteration because of diesel
engine consumption. In the literature, we explored the as-
pects for indicating sustainable suppliers consistent with
different scientists. In this article, the assortment values for
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sustainable suppliers that have been considered are given in
Table 1.

/is example of sustainable supplier selection analyzes
papers [41–43] and uses review papers [44–47]. We decided
to extract the following four essential criteria. /ese are t1:
quality of service; t2: pollution control; t3: price; t4: envi-
ronmental efficiency.

Let S1, S2, S3, S4, S5{ } be a set of alternatives and
t1, t2, t3, t4{ } be a set of attributes with the weight vector
J � (0.2, 0.2, 0.2, 0.4)T. Here, t1 and t3 are cost type pa-
rameters and t2 and t4 are benefit type parameters. A team of
four experts Or(r � 1, 2, 3, 4) with weights
O � (0.1, 0.3, 0.3, 0.3)T decided which supplier is most
suitable.

Step 1. According to the expert’s opinion, Pythagorean
fuzzy soft decision matrices for all alternatives are given
in Tables 2–6.

Step 2. Find ordered Pythagorean fuzzy soft decision
matrices for all alternatives according to the expert’s
opinion which are given in Tables 7–11.

Step 3. Because t1 and t3 are cost type parameters,
utilize the normalization formula to obtain normalized
ordered Pythagorean fuzzy soft decision matrices
which are given in Tables 12–16.

Step 4. Applying the proposed PFSEOWA operator on
the acquired data (Tables 12–16), then we get the
opinion of decision-makers for alternatives in the form
of PFSN such as H1 � 0.5423, 0.5345〈 〉,
H2 � 0.5601, 0.6118〈 〉, H3 � 0.4930, 0.5001〈 〉,
H4 � 0.5233, 0.6071〈 〉, and H5 � 0.5917, 0.5412〈 〉.

Step 5. Use equation (7), H � α2ij − b
2
ij to calculate the

score values for all alternatives

H(H1) � 0.0083,H(H2) � −0.0605,H(H3) � 0.0070
and H(H4) � −0.0947,H(H5) � 0.0572.

Step 6. After calculation, we get the ranking of alter-
natives H(H5)>H(H1)>H(H3)>H(H2)>H(H4).
So, S5 > S1 > S3 > S2 > S4.

Hence, the best alternative is S5.

5. Comparative Studies

To show the effectiveness of the proposed methods, a
comparison with some existing techniques offered approach
is presented in the following section.

5.1. Comparative Analysis. To verify the effectiveness of the
proposed method, a brief comparative analysis has been
discussed with some approaches under the considered en-
vironment. A summary of all results is given in Table 17. In
this work, aggregation operator such as PFSEOWA opera-
tors is proposed to fuse evaluation information, and then by
using the score function, the ranking of alternatives is
evaluated. Furthermore, if only one parameter is supposed
rather than one parameter, the PFSS theory reduces to PFS.
/us, PFSS theory is the generalized form of Pythagorean
fuzzy set (PFS) theory. Hence, admittedly, the proposed

Table 1: Standards for the selection of the appropriate supplier in SSCM.

Criteria Definition

t1 Quality of service Rejection ratio, upgrading practice, assurance exposure, and human rights, and advantage guarantee
t2 Pollution control Reducing the waste created and unconstrained in the atmosphere
t3 Price Supplier’s market, buyers’ market, supply, demand
t4 Environmental efficiency Eco-design stipulations, compounds containing ozone-depleting

Table 2: PFS decision matrix for S1.

t1 t2 t3 t4

O1 (0.8, 0.5) (0.7, 0.5) (0.6, 0.4) (0.7, 0.4)
O2 (0.6, 0.5) (0.9, 0.1) (0.7, 0.3) (0.4, 0.5)
O3 (0.8, 0.4) (0.7, 0.5) (0.6, 0.4) (0.3, 0.5)
O4 (0.7, 0.3) (0.6, 0.5) (0.4, 0.5) (0.5, 0.7)

Table 3: PFS decision matrix for S2.

t1 t2 t3 t4

O1 (0.7, 0.5) (0.8, 0.5) (0.6, 0.4) (0.8, 0.4)
O2 (0.6, 0.3) (0.9, 0.2) (0.8, 0.3) (0.7, 0.5)
O3 (0.5, 0.4) (0.6, 0.5) (0.6, 0.3) (0.3, 0.6)
O4 (0.7, 0.4) (0.6, 0.4) (0.7, 0.5) (0.5, 0.7)

Table 4: PFS decision matrix for S3.

t1 t2 t3 t4

O1 (0.7, 0.5) (0.7, 0.4) (0.6, 0.4) (0.8, 0.4)
O2 (0.6, 0.6) (0.9, 0.1) (0.6, 0.3) (0.4, 0.5)
O3 (0.8, 0.3) (0.7, 0.2) (0.6, 0.5) (0.4, 0.5)
O4 (0.7, 0.6) (0.3, 0.5) (0.4, 0.5) (0.5, 0.6)

Table 5: PFS decision matrix for S4.

t1 t2 t3 t4

O1 (0.8, 0.5) (0.7, 0.5) (0.7, 0.4) (0.6, 0.4)
O2 (0.6, 0.4) (0.8, 0.1) (0.7, 0.3) (0.4, 0.7)
O3 (0.7, 0.4) (0.7, 0.5) (0.6, 0.4) (0.3, 0.5)
O4 (0.6, 0.3) (0.6, 0.3) (0.8, 0.5) (0.5, 0.6)

Table 6: PFS decision matrix for S5.

t1 t2 t3 t4

O1 (0.6, 0.5) (0.6, 0.5) (0.6, 0.4) (0.5, 0.4)
O2 (0.6, 0.4) (0.8, 0.1) (0.8, 0.3) (0.7, 0.5)
O3 (0.6, 0.4) (0.7, 0.3) (0.6, 0.4) (0.6, 0.5)
O4 (0.7, 0.4) (0.7, 0.5) (0.4, 0.5) (0.5, 0.8)
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Table 7: Ordered PFS decision matrix for S1.

t1 t2 t3 t4

O1 (0.8, 0.5) (0.7, 0.5) (0.6, 0.4) (0.7, 0.4)
O2 (0.6, 0.5) (0.9, 0.1) (0.7, 0.3) (0.4, 0.5)
O3 (0.8, 0.4) (0.7, 0.5) (0.6, 0.4) (0.3, 0.5)
O4 (0.7, 0.3) (0.6, 0.5) (0.4, 0.5) (0.5, 0.7)

Table 8: Ordered PFS decision matrix for S2.

t1 t2 t3 t4

O1 (0.7, 0.5) (0.8, 0.5) (0.6, 0.4) (0.8, 0.4)
O2 (0.6, 0.3) (0.9, 0.2) (0.8, 0.3) (0.7, 0.5)
O3 (0.5, 0.4) (0.6, 0.5) (0.6, 0.3) (0.3, 0.6)
O4 (0.7, 0.4) (0.6, 0.4) (0.7, 0.5) (0.5, 0.7)

Table 9: Ordered PFS decision matrix for S3.

t1 t2 t3 t4

O1 (0.7, 0.5) (0.7, 0.4) (0.6, 0.4) (0.8, 0.4)
O2 (0.6, 0.6) (0.9, 0.1) (0.6, 0.3) (0.4, 0.5)
O3 (0.8, 0.3) (0.7, 0.2) (0.6, 0.5) (0.4, 0.5)
O4 (0.7, 0.6) (0.3, 0.5) (0.4, 0.5) (0.5, 0.6)

Table 10: Ordered PFS decision matrix for S4.

t1 t2 t3 t4

O1 (0.8, 0.5) (0.7, 0.5) (0.7,0.4) (0.6, 0.4)
O2 (0.6, 0.4) (0.8, 0.1) (0.7, 0.3) (0.4, 0.7)
O3 (0.7, 0.4) (0.7, 0.5) (0.6, 0.4) (0.3, 0.5)
O4 (0.6, 0.3) (0.6, 0.3) (0.8, 0.5) (0.5, 0.6)

Table 11: Ordered PFS decision matrix for S5.

t1 t2 t3 t4

O1 (0.6, 0.5) (0.6, 0.5) (0.6, 0.4) (0.5, 0.4)
O2 (0.6, 0.4) (0.8, 0.1) (0.8, 0.3) (0.7, 0.5)
O3 (0.6, 0.4) (0.7, 0.3) (0.6, 0.4) (0.6, 0.5)
O4 (0.7, 0.4) (0.7, 0.5) (0.4, 0.5) (0.5, 0.8)

Table 12: Normalized ordered PFS decision matrix for S1.

t1 t2 t3 t4

O1 (0.5, 0.8) (0.7, 0.5) (0.4, 0.6) (0.7, 0.4)
O2 (0.5, 0.6) (0.9, 0.1) (0.3, 0.7) (0.4, 0.5)
O3 (0.4, 0.8) (0.7, 0.5) (0.4, 0.6) (0.3, 0.5)
O4 (0.3, 0.7) (0.6, 0.5) (0.5, 0.4) (0.5, 0.7)

Table 13: Normalized ordered PFS decision matrix for S2.

t1 t2 t3 t4

O1 (0.5, 0.7) (0.8, 0.5) (0.4, 0.6) (0.8, 0.4)
O2 (0.3, 0.6) (0.9, 0.2) (0.3, 0.8) (0.7, 0.5)
O3 (0.4, 0.5) (0.6, 0.5) (0.3, 0.6) (0.3, 0.6)
O4 (0.4, 0.7) (0.6, 0.4) (0.5, 0.7) (0.5, 0.7)
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operator in this work is more powerful, reliable, and suc-
cessful based on the facts mentioned above.

6. Conclusion

/is manuscript recommends a novel technique for picking
sustainable suppliers under PFSS. /e deficiency of delib-
eration of the connection among attributes and ambiguous
situations may disturb the inferences of some MAGDM
difficulties. /e core objective of this research is to develop a
PFSEOWA operator to overcome these deficiencies.
Moreover, some fundamental properties have been pre-
sented, such as idempotency, homogeneity, and bounded-
ness for developed Einstein AO. Furthermore, a DM
approach has been established to resolve MAGDM diffi-
culties based on the presented operator. To ensure the
strength of the established technique, a comprehensive
numerical example has been given to select the sustainable
supplier in SSCM. A comparative analysis with some
existing approaches is presented. Finally, based on obtained
results, it has been concluded that the proposed method in
this research is the most feasible and successful method for
the MAGDM problem. /e future studies will essence on
developing more decision-making methods utilizing other
operators such as Einstein hybrid geometric and Einstein

hybrid averaging operators under the environment of PFSS.
We have confidence that nearby these substantial growth
and prospects will be helpful to consider world climate-
centric organizational research fields.
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