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Abstract: The most important influence of this assessment is to analyze some new operational laws
based on confidential levels (CLs) for complex Pythagorean fuzzy (CPF) settings. Moreover, to
demonstrate the closeness between finite numbers of alternatives, the conception of confidence CPF
weighted averaging (CCPFWA), confidence CPF ordered weighted averaging (CCPFOWA),
confidence CPF weighted geometric (CCPFWG), and confidence CPF ordered weighted geometric
(CCPFOWG) operators are invented. Several significant features of the invented works are also
diagnosed. Moreover, to investigate the beneficial optimal from a large number of alternatives, a multi-
attribute decision-making (MADM) analysis is analyzed based on CPF data. A lot of examples are
demonstrated based on invented works to evaluate the supremacy and ability of the initiated works.
For massive convenience, the sensitivity analysis and merits of the identified works are also explored
with the help of comparative analysis and they’re graphical shown.
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1. Introduction

To evaluate a lot of genuine life troubles, MADM is the most dominant and feasible procedure
from the decision-making strategy to survive with intricate data in authentic life scenarios. Under the
beneficial processes of MADM conception, a lot of people have employed it in the circumstance of
diverse territories. But, to accomplish with more than two sorts of opinions, Zadeh [1] firstly invented
such sort of idea which includes more than two sorts of opinions in the shape of truth grade (TG) is
called fuzzy set (FS). A large number of scholars have modified the conception of FS were to present
the intuitionistic FS (IFS) [2], soft set (SS) [3], N-SS [4], fuzzy N-SS [5,6], Hesitant N-SS [7], bipolar
valued FS (BFS) [8] and bipolar SS (BSS) [9]. All these theories have their importance but IFS proves

to be a valuable procedure to convey the awkward fuzzy knowledge because it has TG Tgy, ; (&) and
falsity grade (FG) Fey, (6), with 0 < Tgy,.(6) + Fey, . (6) < 1 . Further, Yager [10] diagnosed
another well-known conception of Pythagorean FS (PFS), with a valuable technique 0 < Tc%p ; &) +

?gfp ; (&) < 1. Some implementations have been invented by distinct peoples likewise, correlation

coefficient [11], different sort of methods [12], Pythagorean m-polar FSs [13], TOPSIS methods [14],
and Chebyshev measure [15] by using the PFSs.
The conception of FS was extended by Ramot et al. [16]. They initiated the technique of complex

FS (CFS), signifying TG Tg;, (6) = Tetpy (&)eizn(T@f!T(M), with Teg,. (), Tep,. (6) € [0,1]. But in
a lot of scenarios, they are unable to identify real-life dilemmas. In that spot, the complex IFS (CIFS),

invented by Alkouri and Salleh [17]. CIFS includes the TG T; (6) = Ty, (8)e?™ % ®) and FG

Tefcp (/{)f’) = TefRT (&)eiZTI(Tch(I)’)), with 0 < %TRT (/6’) + :FCTRT (/6’) < 1,0 < :Téf”, (/6’) + :FCTIT(/&) <

1. Several modifications are illustrated here: for instance, CIF classes [18], CIF graph [19], CIF soft
sets [20], CIF aggregation operators (AOs) [21], CIF quaternion number [22], CIF group [23], CIF
algebraic structure [24]. Further, Ullah et al. [25] diagnosed the complex PFS (CPFS), which includes

a new well-known strategy in the shape 0 < 7i5  (6) + F5 . (6) < 1,0 < T (6) + F5,.(6) < 1.

A lot of applications have been employed by Akram and Naz [26], Akram and Sattar [27], Akram et
al. [28], Ma et al. [29], Akram and Khan [30], and Garg [31].

IFSs, PFSs, CIFSs, and CPFSs have achieved a lot of well-wishes from the side of scholars under
the very well-known techniques of all prevailing conceptions. The distinct sort of implementations are
stated in the shape: geometric AOs for IFSs [32], Hamacher AOs for IFSs [33], frank power AOs for
IFSs [34], Heronian AOs for IFSs [35], Harmonic AOs for IFSs [36], Bonferroni AOs for IFSs [37],
Prioritized AOs for IFSs [38], Power AOs for IFSs [39], Maclaurin symmetric mean for IFSs [40],
AOs for PFSs [41], Einstein AOs for PFSs [42], Hamacher AOs for PFSs [43], Choquet frank AOs for
PFSs [44], Heronian AOs for IFSs [45], Bonferroni AOs for PFSs [46], Prioritized AOs for PFSs [47],
Power AOs for IFSs [48], Maclaurin symmetric mean for PFSs [49]. Under the above circumstances,
a decision-making strategy always includes a lot of major hurdles as:
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1) How to demonstrate the data on the appropriate procedures to clarify the data.

2) How to calculate the distinct attribute objects and arrange the generally favorite quantity.

3) How to study the beneficial ideal from a lot of collections in the shape of alternatives.

Hence, the major contribution of the theme is to invent the beneficial decision-making strategy
under CPFSs by using the AOs for CLs. The prevailing conceptions are the specific parts of the
invented CPFSs under implementing the distinct sort techniques. In CPFS, the intellectual faced two
sorts of theory in the shape of real and unreal terms, which can help to decision-maker for taking a
beneficial decision. But the prevailing IFSs, PFSs have a grip on one aspect at a time due to their weak
mathematical structure. The unreal terms have been completely missed in these two ideas and due to
these issues, the decision-maker loses a lot of data during the decision-making procedure. The
importance of the unreal term in CPFS is that if an expert wants to lunch the car enterprise based on
the well-known considerations in the shape of its name of the car and production dates. Here, the name
of the car shows the real part, and the production of the car date shows the unreal part. For managing
with such sort of scenario, the technique of IFS and PFS has been unsuccessful. For this, we consider
the well-known conception of CPFS to try to demonstrate the beneficial results. The key factors of the
invented works are implemented in the shape:

1) To analyze some new operational laws based on CLs for CPF setting.

2) To demonstrate the concept of CCPFWA, CCPFOWA, CCPFWG, and CCPFOWG operators
are invented.

3) Several significant features of the invented works are also diagnosed.

4) To investigate the beneficial optimal from a large number of alternatives, a MADM analysis
is analyzed based on CPF data. A lot of examples are demonstrated based on invented works to evaluate
the supremacy and ability of the initiated works.

5) To identify the sensitive analysis and merits of the invented works with the help of
comparative analysis and they're graphical shown.

The sensitive analysis of the prevailing and proposed works is diagnosed in the shape of Table 1.

Table 1. Show the invented works are more powerful is compared to prevailing works.

Model IFSs PFSs CIFSs CPFSs

Geometric AOs
Hamacher AOs
frank power AOs
Heronian AOs
Harmonic AOs
Bonferroni AOs
Prioritized AOs
Power AOs
Maclaurin
symmetric mean
Einstein AOs
Proposed work

X X X X X X X X

<, < X X X X <

X X
X

X X 2 ...

X

LS S S N

v
v

In Table 1, we easily get that the symbol “v” stated the operators were developed someone and
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the symbol X, stated the operators cannot be developed by anyone up to date. We know that the
conception of CPFS is very well-known and interesting, but up to date, no one has employed it in the
region of any sorts of operators to investigate the feasibility and consistency of the invented works.
For more convenience, we illustrated Figure 1, which stated the invented works.

To propose some new operational laws based on confidential levels for
complex Pythagorean fuzzy setting.

To demonstrate the conception of CCPFWA, CCPFOWA, CCPFWG,
CCPFOWG operators, and their properties are invented.

To discuss a MADM analysis based on proposed operators under CPF
data.

A lot of examples are demonstrated based on invented works to evaluate
the supremacy and ability of the initiated works_

To identify the sensitive analysis and merits of the invented works with the

help of comparative analysis and their graphical shown.

Figure 1. Stated the practical structure of the invented works.
Lastly, the main characteristics of the CPFSs under a lot of points are illustrated in Table 2.

Table 2. Stated the sensitivity analysis.

Model Uncertainty Falsity Hesitation Periodicity  2-D information =~ Square in Power
FSs v X X X X X
IFSs v V v X X X
PFSs v v v X X X
CFSs v X X v N X
CIFSs v v v Y Vv X
CPFSs V V V V v V

Likewise, a narrative MADM process in the viewpoint of these recommended operators is
constructed in which rankings are characterized in conditions of CPFNs. The feasibility down with the
prevalence of methodology is illustrated over a genuine-life mathematical statistic and verified by
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differing their results with many prevalent approaches.

This analysis is constructed in the shape: Section 2 includes some prevailing concepts of CPFSs
and their related properties. Section 3 includes analyzing some new operational laws based on CLs for
the CPF setting. Moreover, to demonstrate the closeness between finite numbers of alternatives, the
conception of CCPFWA, CCPFOWA, CCPFWG, and CCPFOWG operators are invented. Several
significant features of the invented works are also diagnosed. Section 4 investigates the beneficial
optimal from a large number of alternatives, a MADM analysis is analyzed based on CPF data. A lot
of examples are demonstrated based on invented works to evaluate the supremacy and ability of the
initiated works. For massive convenience, the sensitivity analysis and merits of the identified works
are also explored with the help of comparative analysis and they're graphically shown. The conclusion
is referred to in Section 5.

2. Preliminaries

Several prevailing studies under the CIFSs, CPFSs, and their related properties. The mathematical
symbol U,,; , diagnosed the universal set with TG and FG in the shape: Tes,, ) =
chRT(ﬂv)eiZ”(chlT(M and Fer, (6) = TCTRT(fr)eizn(?CflTw)). For the convenience of the reader,

here we reviewed the conception of CIFSs, initiated by Alkouri and Salleh [17].
2.1. CIFS and their laws

Definition 1. [17] A mathematical structure of CIFSs Cj,;, diagnosed by:
Cloi = {(Te1 (6), Fer, (8)) /6 € Uy} )

With a well-known characteristic 0 < Tgs., (&) + Fepp, () <1 and 0 < Tp,,. (&) +

9(-"cf”(fr) <1 ( The >mathematical <shape )f CIFN is diagnosed by: Cf,—j=
i2m

T (8 i2n| F (6)
TCTRT—j (&)e - -

'TCTRT—j(/&)e ,i = 1,2, ...,/I’Lt,

o ) (e, ))
Definition 2. [17] Assume Cf;_; = (TCTRT—j (&)el T\ 'TCTRT_j(ff)el | Feqp_ >,I =12,

stated two CIFNSs, then

max (:T('ffRT_l 4), :Té'fRT_z (/&)) eiZn(max(Tc'fIT_l(19),T(3f,—,~_2 (1?)))'
Cici-1 U Cffgi—z = (2)

min (chRT—l (6), Fetgr_, (ff‘)) e iz”(min(?ﬁlT—l () Feirr—, ({r)))

min (chm_l (), Teipr_, ﬁ)) eiZH(min(TefIT_l(ff).Te“T_z({V)))’
CTCi—l n Cfci—Z = (3)

max (TCfRT—l (/6/)' TCTRT—z (&)) eiZE(max(chlT_l({y)_y:CfIT_z (5)))
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A Tefyp_ &)+ T (8)
TC’fRT—1 (6) + ‘TCTRT—z (6) elzn<—Té€T1_1(lr)chZ_z (Zv)) \
_TC’fRT—1 (&)TCTRT—z () ’

:FCTRT—l (,&)chRT_z (BH)e iz”(chIT—1 B Feipp_, (M)

Cici—1 D Cici—z = 4)

Toior (B)Ter . (8)e 2 Tetrs ez, ®)
Fefp—q B+ Feipr_, (8)

) 5
<?CTRT—1(&) + TefRT—Z (ﬂ“)> el2n<—Tef,T_1(!?)Tef,T_Z(M> ©)
—Fetrr_, (l})TC'fRT—z (6) /

Cici-1 ® Cfci—z =

e

Osc . (4 Osc
04, Clos = /<1 ~ (1~ Tt (8)) )em(l (o1 ®) )’\ 6)
seriet @ lZT[( gsc (€14 ))
sc (5,) IT-1
i2n( 725¢ (8)
Osc C?Ii’]c" 1(/5/) <CfIT ! >;
Cfct 1 (7)

<1 B (1 N TCfRT—1(/£V)) SC) eizn(l_(l—fcfn_l(0))9“)

2n(rr ) (e, ))
Definition 3. [17] Assume Cfui_; = (TCTRT (e {1 Fefr (B)e L T >,1=1,2,

stated two CIFNs. The mathematical structure of score value (SV) is diagnosed by:

Teipr (B)—=F (8)+T¢5,..(8)=Fes,n (6)
Sov(Ceiy) = TR € [-1,1] @®)

Similarly, the mathematical structure of accuracy value (AV) is diagnosed by:

Teipr (B +Fciprm (8) + e, (8) +F ey (6)
}[av(cfci—j) — UIRT RT . IT IT (9)

2n(rr ) (e, ))
Definition 4. [17] Assume Cf;_; = (:TCTRT—j (&)el n( €l ’TCTRT_j(ff)el | Feipr; >,I =12,

stated two CIFNs. Then some techniques are diagnosed here, if SSU(Cpr_l) > SSU(C’TCP_Z) =
Cfcp—l > Cfcp—z;

and if 551,(6pr_1) = Ssv(cfcp—z) then g{av(cfcp—l) > }[av(cfcp—z) = Cfcp—l > Cfcp—z;
and j{av(cfcp—l) = %av(cfcp—z) = Cfcp—l = Cfcp—z-
For My, (Cfep—;) € [0,1]
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2.2. CPFS and their laws

Further, several limitations lie in the technique of CIFSs, for this, here we reviewed the conception
of CPFSs, initiated by Ullah et al. [25].

Definition 5. [25] A mathematical structure of CPFSs Cf,,, diagnosed by:
Clep = {(Te1p (), Fer, (8)) 1 € Ui} (10)

With a well-known characteristic 0 < TC%RT(fr) + TCZTRT(fr) <1 and 0< Tc%n(fr) +
?ezf”(fr) < 1i2n<ch,;FP(e&)) mathematica%2n<gsclelfallf_e'w) | CPFN is diagnosed by: Cfpj=
£TCTRT1 (H)e ! ,TCTRT_i(fr)e ! d=12,..,nt . I To = Fepp, =

Cir—; = 0 in Eq (10), then we get FSs, if Tetr_; = Feqr = 0 in Eq (10), then we get PFSs, if
Tetir—; = Fesyp_y, = 0, with putting “17 instead of “27, in Eq (10), then we get IFSs. Moreover, if
Fetpr_; = Feqr; = 0 in Eq (10), then we get CFSs, by putting “1” instead of “2”, in Eq (10), then we
get CIFSs. Figure 2, which states the real structure of the unit disc in the complex plane.

Imaginary number line

Real nhumber line

00—
e m

Figure 2. Stated the geometrical shape of the unit disc.

2o 0)) 2n{ 7ag )
Definition 6. [25] Assume Cfc,_; = (‘chkr—j (fv)el n( Clrr—j  Fetar ( ﬁ)el | Feqp_ >’I =12,

stated two CPFNs, then
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e ueh = (Tetars (8), Tetr, (8) ) € e O 0), 11

fcp_l pr—Z - lZﬂ:(min(TCfIT_ (&)’chIT— (/6/))) ( )
min TefRT ), Feipr_ z(f’)) ' ’

c ne _ min %fRT (8, Tegpr 2(1?)) iz (min(Tes,p_, () Teryr_, (4))) ) 12

fcp—l fcp—z - lZn(maX(ch _ ([Y)'TC’fIT_ ([V))) ( )
max chRT (8, Feipr_ z(ff)) =1 ’

1

/(TC?RT_l (6) + :TC?RT—z &) - %%RT—l (’&)TC’?RT—Z (1}))5\
| 1 |

Cfcp_l D Cfcp—z = k e"Z"(TC?sz—Jz’)"’TCZfIT—z ({V)_TCZfIT—l([’)TC?hT_Z (&))7, ) (13)

TCTRT—l (&)TCTRT—Z (ﬁ)eizn(js@fn-l BIFeir_, (l’r))

Teirr-1 (&)%fRT—z (&)e izn(%f”_l et ([r)):
1
Clep-1 & Clep—2 = (g:ngT—l &) + TngT—Z (&) - TngT—l (ﬁ)TngT—Z (’&))2 (14)
1
eizn(:rgfn_lw)wgm_z () =F (0P, (B

(1-(1- f’"e?RT_lw))@“)% (i (i)™

)

(
G)schcp—1 = k

(15)
@SC lZTL’< Cef“ ([r))
efRT 1(/&) ITl
Gsc lzn( C(?IS; 1( )>
Occ C'fRT 1(5’) ’
Cfcp 1= % (16)

@sc% i27r<1_(1_9;2 (&))Osc>
(1 (1= 7, 09)) L7

i2m| T _(I&)) i2n<T _.(ZV)) .
Definition 7. [25] Assume Cfop_; = | Topo, (6)e < ) Py (B)e LT ) i=1.2,
stated two CPFNs. The mathematical structure of SV is diagnosed by:

T2 (8)-FZ _(8)+T2 _(6)-FZ (&)
Ssv(cfcp—j) _ _CirT CiRT - CiIT Cirr € [_1’1] (17)

Similarly, the mathematical structure of AV is diagnosed by:

() +F Gy (BTG () +FE . (6)
2

TZ
Ho(Clp—i) = —2F (18)
27 _.(&)) 2 (f _uo) _
Definition 8. [25] Assume Cf.,_; = (chRT_i He ”( Clrr— Ferri( e e >,1 ~12,
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stated two CPFNs. Then some techniques are diagnosed here, if SSU(CTCp_l) > SSV(C’TCP_Z) =
Cfcp—l > Cfcp—z;

and if ‘Ssv(cfcp—l) = Ssv(cfcp—z) then Hav(cfcp—l) > Hav(cfcp—z) = cfcp—l > Cfcp—z;
and }[av(efcp—l) = }[av(cfcp—z) = Cfcp—l = Cfcp—z-

For H,,(Cfep—;) € [0,1].

2.3. CPF information aggregation operators with CLs

This study includes demonstrating the closeness between a finite number of alternatives, the
conception of CCPFWA, CCPFOWA, CCPFWG, and CCPFOWG operators are invented. Several
significant, features of the invented\works are also diagnosed. |q this all work, we used the CPFNs by

l'ZTL'(chIT_i(ﬂ‘)> i2m chIT—j(&) . ~
Clep—i = chRT_j({v)e ,?chT_i(ﬂv)e ,i=12,..,nt, and A:;; be the CL
of Cfep—; With 0 < A< 1. The weight vector is diagnosed by: w"¢ = {wwc—l, wWe 2, ...,wwc_”’Tt}

with 3, e i = 1, Wi € [0,1].
2.3.1. CCPFWA operator
Definition 9. The CCPFWA operator is diagnosed by:
CCPFWA ((C’fcp_l,A: m,), (Ciep-2,At3), ., (C’fcp_;&,A:m)) = {Elwwc—i(A:j Cfepi) =

w” Ay Cfcp—l) D w¥2(A Cfcp—Z) D .0 e (A:ﬁt Cfcp‘a) (19)

Several specific cases are gotten after the implementation of distinct techniques, for instance, if
A4=0 in Eq (19), then we get CPF weighted averaging operator. We got the theory of the CIF
weighted averaging operator by changing the value of “2” in Eq (19) into “1”. If T@fn_i(l”r) =
Fetir; (&) =0 in Eq (19), then we get PF weighted averaging operator. We got the theory of IF
weighted averaging operator by changing the value of “2” with Ty, _. &) = Fefir; (4) =0,inEq(19)
into “1”.

Theorem 1. Under Eq (19), we diagnosed the Eq (20), such that

CCPFWA <(Cfcp—1; A:1): (Cfcp—z' A:Z)' i (cfcp—ﬁt’ Aﬁt)) -

Mathematical Biosciences and Engineering Volume 19, Issue 1, 1078-1107.
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[N

wc—j 2 ﬁ—f 2 A wwc I 2
~ o —1\2 1 . —

1 — T’Lt 1 :7"2 A5 elZn(l H1=1(1 ch”, -

| j=1 CTIRT—j

A WETI

oo T

\ ;& A:iwa—I elzn<l_[;n1?eflT S >
=1 Cfpr—;

\I (20)
J

Proof: Under the consideration of mathematical induction, in Eq (20), we fix nt = 2, we gotten

(
1 A @WE1\2
A @WE-INZ i2T[<1—(1_TZf 1) ) \
wwc—l(Azl Cfcp—l) = (1 - (1 - glngT—l) 1“’ ) € o ’
?Azlwwc—leizn( CAfllTw‘;VC 1)

CirRT-1

1
2 AipWe? % i2n<1_(1—TCZfIT—2)Azzwwc_z>2
oy i) = | (1 (=T ) ,

(202
L, We2 l2TL’( 2 )
Fh2e™0, Ciir—2

CirT-2

CCPFWA ((Cfcp—pAﬁ): (Cfcp—Z'A:Z)) = wwc_l(Aﬁ Cfcp—1) S (UWC_Z(A’Z Cfcp—z) =

Az WE—i % < T2 ( T2 )A:iwwc i%
Hw i2n( 1-TT, (1-75,.._. >
(1 - Hi2=1 (1 - :TngT—i) ) ¢ - " )
] Alwwc_l
\ ) A:jwwc_i L2TL’< i= 1TCfIT1 )
=1 Cfpr; €
In Eq (20), we fix i = k, because for nt = 2, hold.
CCPFWA ((Clop-1, A1), (Cep—z, Atz), oo, (Clep—io M) ) =
1 1
1 A wWET\2
AswWei\ 2 i27't<1—]'[~k= (1-72,._)" >
2 1 j=1 Cirr—
(1 - 1 1 (1 - TC’fRT—j) ) e o ’
we—i
K Az oW L2TL’<H1 lji‘efl )
\ j=1TC’fR{T_j e 1

—~
For nt = k + 1, we have gotten

CCPFWA ((Ciop-1,8), (Clep-z, Bi2), v, (Clep-icsss Dika) ) =
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CCQROFWA ((Clep—1, 81), (Clap—z Ai2), v, (Clepmicr Atk) ) D W™K+ (i Chepoyeas) =

1
2
1

1 k ( 5 )Azwwc_i
A:ja)wc_l 2 i2TL’<1—H'=1 1—ch _: >
(1 - Hik=1 (1 - :TngT—j) ) e I o ’

o k A:jwwc_j
K AswWeTi eL2"<Hi=1T€fIT—1 )
=1~ Cfpr—;

1
1 A:k+1wwc—k+1 2
. —k+1\7 | —(1-72
1— (1 _ 7"2 )A.k+1wwc +1\2 elZn(l (1 TCfIT—k+1) )
CiRT-k+1

® / '
A wc—k+1
A we—k+1 21| F, k+1®
Flk+10 e frr—k+1

CIRT-k+1

/ i 3 k+1( 2 )A:i“’wc_j %\
AswWeIN2 ol 1[I (1-7; )
k+1 2 1 ( =1 Cijr— )
(1 - (1-72,,.) ) e i

N

AsWe-i 1'27T(l'l-""+113FA:1“’WC_I
k+1 5 i=1 Yt
[[57 7, e

CiRT—j

Equation (20) holds for all possible values of .
If A:;=0 in Eq (20), then we get CPF weighted averaging operator. We got the theory of the CIF
weighted averaging operator by changing the value of “2” in Eq (20) into “1”. If TC-fIT_i(&) =

Fetr; (&) =0 in Eq (20), then we get PF weighted averaging operator. We got the theory of IF

weighted averaging operator by changing the value of “2” with Tetir; ) = Fetr; (&) = 0,in Eq (20)

into “1”.
The conception of Idempotency, boundedness and monotonicity are illustrated below.

Property 1. For fixing the value of Cf,_; = Cfp = (TCTRT (%)eizn(%f”(&)), Fetpr (%)eizn(?ef”w))),

then

CCPFWA <(Cfcp_1,A:1), (Cep—zsAiz), oo, (Cfcp_;a'ﬂ’;a)) = A: Cfp 21

Proof: Assume that Cf.,_; = Cfs, = (%TRT(&)eizn(chlT(m),?CfRT(l&)eizn(TCflT(m)) ie., Terpy =

%fRT—i’jéflT = TC'fIT—j’TCfRT = TCfRT—j’:FCfIT = TCfIT—i’ and A:= A:i’ then

CCPFWA ((Cfcp_l, Acy), (Clep_z, Aiz), oor) (C’fcp_;:;p A’;:;%))
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1
i\ 2

. 1 ;L—f 2 A:inC—I
1 _ ;B (1 _ TZ )A:iwa—I 2 elzﬂ(l—njzl(l—TeflT) )
j=1 Cirr ’

A: wwc—j
. nt i
TA HWWE™ i elZn(l’[I 17-"chT >
1 1Y Cfpr

1

1 A=Z-“zt1 wWe—i 2
2 A:Z-:”}l wWe-i 2 lZﬂ(l—(l—TcszT) I > w
1- (1 - ‘TCTRT) C e ’

Z’ITt wWe—i
A:Z;Etl WWe-i i2m Tf
F..= e

CirT

1
1 AT

(1- (=73, ) e () )

T(%;?Teizn(fgf:n)

= A: Cfcp

Property 2. For fixing the value of

i2n(miin TefIT—j ({&))

' (&
Clap—j = (mjin Teipr; (B)e ,miax Fetpr; (%) elZTE(miaxTc'fIT_l( ))) and

LZn(miax TCfIT—i (I}))

. ) b
C'fcp — (maX :beRT (B)e , mjin TCfRT-i €2 elZE(milnﬂ’"Cf]T_l( ))>, then

Cfp—; < CCPFWA <(Cfcp_1,A:1), (C’fcp_z,A:Z),...,( fop_s Aism )) T, (22)

Proof: Assume that

in Jg (& i F (&
Clep-i (mln Teter- (8 ¢ {min T )).mf‘xfcfm_i(me‘z”(m?" i ))> and

LZn(miax TCfIT—i (I}))

. ) (b
C'fcp — (maX :beRT (B)e , mjin TCfRT-i (&) elZE(milnﬂ’"Cf]T_l( ))>, then

2 2 2 i T2 _ 72 _ 2
mjm :T&'fRT—j s :TéfRT—j = miaX TC’fRT—j =1 mjln :T&'fRT—j =1 TC’fRT—j =1 miax :TéfRT—i

nt mjinA:ja)WC‘i nt A;inC—i nt m,aXA:ja)WC‘i
— mi 2 _ a2 _ 2 i
= | | (1 mim TC’fRT_j> = | | (1 *TC’TRr—i) = | | (1 mjax chRT_j)

1
min A5 wWeTl

~ . ] i 2 ~ A:iwwc_i
= (1 ~ T, (1 - mjm:J"C%RT_i) ! ) < (1 -1 (1-72,.) ) <

1

5 mjaxA:inC_j 2
(1 —IIi% (1 - miaXTc.fRT_j) )

1
2
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In the same way, we have

1 1
2 2

o~ ) miinA:j(u""C‘j - 5 AswWEi
n : n
= (1 -1z (1 - milnf]'cf”_i) ) < (1 a4 (1 - Jéf”_i) )

1
- 5 miaxA:inC_i 2
< — [z —
<|1 i=1 (1 mjaxchfIT_i)
In the same way, we have
maxA joWeT i we—j ~ min AW i
= maXT T 1977 > 14, min F.,!
1 1 Cf RT— Clrr—i = T4 Cfpr—
max A: Iwwc—i = AW : mjin A;wWel
= maxﬂ-" : >[5, 7. Z,minF, '
1 1 Crr—i =1vchro = M= Clr

Under Eq (22), we obtained

Clap-i < CCPFWA((Clep-1,801), (Clep-2,8%2), o, (€T Ao ) < €Ry

Property 3. Assume that Cfep—j < Cep—j, i Tetgr; < Totpr_y Tetirs < Tetyr_y Feirr; = Fetpr_y
and Feg, = Fey o then
CCPFWA ((Cfcp_l, £:1), (Chapz Bis), (Cfcp_;t,A:;&)) <
CCPFWA ((szp_l, By, (Clap—s Atz), o, (T, o, A=;;t)) (23)
Proof: Assume that Cfep—j < Cfgpy, i€, Teppp < :TE;RT—j"‘TCTIT—j < I]E}IT_i,TCTRT_j > TC*TRT—j'
and Feg, = Feyp o then
~ A WeTi —~ Az Wei
2 %2 t 2 ! t %2 1
1- %fRT—i 21 =T iy = [Tz (1 o :TéfRT—i) > [1i= (1 -7 CfRT—j)

1 1
~ AW\ 2 ~ AnwWei\ 2
t 2 ! t %2 i
= (1 o itl (1 - gz’fRT—j) ) = (1 - itl (1 -7 CfRT—j) >

In the same way, we demonstrated

~ A Wei
t 2 !
= <1 —IIi% (1 o %fIT—j) >

A jwV we—i i
: : l
HI 1 C'fRT = H CTRT -5 i= ITCTIT = H CTIT-I

1 1
2 2

< (1 - (1 — T iy I)A:jwwc_j>
wc—j

Hence, we demonstrated CCPFWA((Cfcp_l,A:l),(Cfcp_z,A:Z),...,(C’fcp_a,A:;B))=
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Cf.p, CCPFWA ((szp_l,Azl), (CitpzA53), .o, (CF: A:;B)) = €f2, and Eq (17), some axioms

-
cp—nt

are illustrated Here:

D If Ssv(Cfep) > Ssv(Cfep) = CFep > Cfep ie.,
CCPFWA ((Cfcp_l,Azl), (Clep—z, Biz), oo, (Cfcp_;;t, A:;&)> <
CCPFWA ((Cf;p_l,Azl), (Clep_zsBiz), o) (szp_m' A:;&));

2) If Ssv(Cfep) = Ssv(Cfep) = CFep = Cfep i,
CCPFWA ((Cfcp_l,Azl), (Clp-zsAtz), .., (Cfcp_;;t, A:;&)> -

cp - Sl

CCPFWA ((Cf;p_l,Azl), (CitpzA53), ..., (CF: A:m)), then by considering Eq (18), we

demonstrated
i. If Hay(Cep) > Hay(Clep) = CFep > Clep ie.,
CCPFWA ((Cfcp_l, A1), (Clep-2,83), s (€T A:;&)) <

CCPFWA ((szp_l. Asq), (Clep—z,Bt2), o) (szp_;;t: A‘:&));

ii. If Hay (CFrp) = Hap(Clep) = CFtp = Ciep ie.,
CCPFWA ((efcp_l, A4, (Clepz Biz), o, (Cfcp_;&, A:;;R)) =

CCPFWA ((ef:;p_l, Ay, (Clap-z,B3), ., (€T A:;;R)).

—
cp—nt’

In last we determined
CCPFWA <(6fcp_1, Bsy), (Clep-z, Bz, s (€T A:a»

< CCPFWA ((cfz,,_l, By, (Cltp-z Ary), .., (€T A’;:t))

cp—nt’
2.3.2.  CCPFOWA operator

Definition 10. The CCPFOWA operator is exhibited by:

CCPFOWA ((C’fcp_l, A1), (Clep-2, 83, s (€T, A:;&))
= Zi;fl WV (85 Clepi) = 0" (Dig) Clep-o(r)) © 0™ (Li6(2) Clep-o(2) D o
@ wwe-l (A:a(;&) Cfcp_a(;a)) (24)
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where o(j) of (j =1,2, ...,;1}), invented the permutations with o(j — 1) = o (j). Several specific

cases are gotten after the implementation of distinct techniques, for instance, if A:;= 0 in Eq (24),
then we get CPF ordered weighted averaging operator. We got the theory of CIF ordered weighted

averaging operator by changing the value of “2” in Eq (24) into “1”. If Tgy,,._, &) = Fefrr; (4)=0 in
Eq (24), then we get PF ordered weighted averaging operator. We got the theory of IF ordered weighted
averaging operator by changing the value of “2” with Ty, &) = Ferr, (4) = 0,1in Eq (24) into “1”.
Theorem 2: Under Eq (24), we get

CCPFOWA ((Cfcp_l, A1), (Clep-2, %), o) (Cfcp_;a' A’;&)) =

1
= o Aty @WETIN2Z

/ nt 2 Digp”e\2z i2n<1—Hf21(1—Tc?;IT_d(D) a(i) ) \
1 - 1:1 (1 - :T'CTRT—U(D) e ,

(25)
= A WO
~ . -i i nt o@®
G Fhiom@™ Ielm(m:lTC’TIT-a(i) )
1=1Y Cfpr—6(j)

If A:;=0 in Eq (25), then we get CPF ordered weighted averaging operator. We got the theory
of CIF ordered weighted averaging operator by changing the value of “2” in Eq (25) into “1”. If

Teijp_;(8) = Fegpr_(6) = 0 in Eq (25), then we get PF ordered weighted averaging operator. We got
the theory of IF ordered weighted averaging operator by changing the value of “2” with Tetir—; ) =

Fetr; (4) =0, in Eq (25) into “1”. Idempotency, boundedness, and monotonicity, stated the

properties for Eq (26).
Property 4. If T, = TC’fRT—j' Teir = :TCTIT—j’g:CTRT = TCTRT—j'TC’flT = TCTIT—j’ and A:= Ay, then

CCPFOWA ((C’fcp_l,Atl), (Clep—zsAiz), o (Cfcp_;;t,A:;&)) = A: Cf,, (26)

iZn(miin TC'TIT—j (1&))

, mjax TefRT—i (/6’) e

i (&
Property 5. If Cf,,_; = <m,inf]}3fRT_i(1%)e lzn(miaXT eirr-i( ))>
i

iZn'(miax chIT—i (&))

j i (&
and Cfg“p_i = <mjax %fm-i(f’) e ,mjin TefRT_i(&) elzn(milnT cirr—i( ))>’ then

Cfzp—j < CCPFOWA ((Cfcp_l,A:l), (Clepz,Aiz), o) (C’fcp_;;t,A:;;t)) < Cfh, (27)

Property 6. If Cfoyj < Cfcpy, i€ Teipr < Teipro Totirey < Teiyry Fetrre 2 Feipr_p and
‘chIT—j > TC*fzr-i then
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CCPFOWA ((Cfcp_p A:1): (Cfcp—z' A:Z)' s (cfcp—%—f’ AZ&)) S
CCPFOWA ((Cf:p_l, A:l), (Cf’gp_z, A:Z), ., (Cpr—;ft’ A:ZB)) (28)

2.3.3. CCPFWG operator
Definition 11. The CCPFWG operator is proved by:

CCPFWG ((Cfcp_l,A:l), (Clepz,Aiz), o) (C’fcp_;&,A:m)) = {Zﬂ WY TI(As Cfepy) =
a)wc—l(A:1 Cpr—l) R wwc—Z(A;z Cpr—Z) ®, ... a)WC—/th (A:;& Cpr—/th) (29)

Several specific cases are gotten after the implementation of distinct techniques, for instance, if
A:;= 0 in Eq (29), then we get CPF weighted geometric operator. We got the theory of CIF weighted

geometric operator by changing the value of “2” in Eq (29) into “1”. If Tg;,._.(6) = Fey (&) = 0
in Eq (29), then we get PF weighted geometric operator. We got the theory of IF weighted geometric
operator by changing the value of “2” with T¢;,,. . (&) = Feyp,_ (6) = 0, in Eq (29) into “17.

Theorem 3. Under Eq (29), we acquired

CCPFWG ((cfcp_l, A:1): (Cfcp—Z' A:Z)' T (Cfcp—/th' A:;;t))

~ A:,wwc—j
—_— i nt 1
5 AjeWeT LZTE(Hi:lTefIT—j )
i=17cigr € ’

- 1 : (30)

Az iINZ  i2x(1 1—[473 (1 F2 )A;ijC—i
nt 2 i L ”( B ot A€l >
\(1 - iil (1 - TCTRT—j) ) e 1

If A:;=0 in Eq (30), then we get CPF weighted geometric operator. We got the theory of CIF
weighted geometric operator by changing the value of “2” in Eq (30) into “1”. If T@fn_i(l”r) =

Fetir; (&) =0 in Eq (30), then we get PF weighted geometric operator. We got the theory of IF

weighted geometric operator by changing the value of “2” with Tgy,,. . (6) = Fey,,_, (&) = 0,in Eq(30)
into “1”’. Idempotency, boundedness, and monotonicity stated some properties for Eq (30).

Property 7. If Jey,, = TC'fRT—j"TC’fIT = ‘TCTIT—I":FefRT = :FCTRT—j'chIT = :FCTIT—I" and A:= Az, then

CCPFWG ((Cfcp_l,A:l), (Clep—zr Biz), oo, (Cfcp_;&,A:;a)) = A: G 31)
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i (& i (&
Property 8. If Cf, ;= (m‘nfem @) T O) ez () oM ))>
1

lZn(miax chIT—i (&))

j i (&
and Cfcp - <max Tetpr_ I(l’f) e ,mjin TefRT—j( 4) elzﬂ(mim?‘cfﬂ_l( )))) then

Cfz,_i < CCPFWG ((C’fcp_l,Azl), (C’fcp_z,A:z),...,( Fopm Aoy t)) < Cit . (32)

Property 9. If Terp o < Toier_o Tty < Tetyr_i Fetpry 2 Feigry and Fepp, = Fep, . then

CCPFWG ((Cfcp—p A:l)’ (cfcp—Z' A:Z)’ et (Cfcp—;;t’ A:&)) =

CCPFWG <(Cfcp 1851, (Ctyoz, B3), ., (CF m,A:;;t)) (33)

2.3.4. CCPFOWG operator
Definition 12. The CCPFOWG operator is confirmed by:
CCPFOWG ((Cfcp_l,A:l), (Cfcp_z,A:z),...,(Cfcp_;&, A’;:;%)) A wWei(Ay Gl ;) =
W (A1) Clep-o(1)) ® w72 (Do) Clep-o@)) &, @ W™ i (A o) Cpr—a(;{f)) (34)

Several specific cases are gotten after the implementation of distinct techniques, for instance, if
A:;= 0 in Eq (34), then we get CPF ordered weighted geometric operator. We got the theory of CIF

ordered weighted geometric operator by changing the value of “2” in Eq (34) into “1”. If Tetr; ) =
Fetr; (&) = 0 in Eq (34), then we get PF ordered weighted geometric operator. We got the theory of

IF ordered weighted geometric operator by changing the value of “2” with ey, (6) = Feyp,_ (6) =

0, in Eq (34) into “1”.
Theorem 4. Under Eq (34), we achieved

CCPFOWG ((Cfcp—lf A:l)' (Cfcp—Zi A:Z)' e (Cfcp—;a' A;&))

, Big gy
/ i@ e‘“(“l Veir o) ) \
[ |

1=1 " Cipr_o(p)

1

- NS i Big(p@™ e
) 4’::{ X A:U(wac—l 2 127'[(1—]_[;'21<1—TCZTIT_G(D)
=1 (1 - TCfRT—a(i)) €

If A:;=0 in Eq (35), then we get CPF ordered weighted geometric operator. We got the theory
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of CIF ordered weighted geometric operator by changing the value of “2” in Eq (35) into “1”. If
Teip_;(8) = Fegpr_ (6) = 0 in Eq (35), then we get PF ordered weighted geometric operator. We got

the theory of IF ordered weighted geometric operator by changing the value of “2” with Tetir; ) =

Fetr; (&) =0, in Eq (35) into “1”. Idempotency, boundedness, and monotonicity stated some

properties for Eq (35).
Property 10. If T¢y,, = TC’fRT—j' Teir = :TCTIT—j’g:CTRT = TCTRT—j'TC’flT = TCTIT—j’ and A:= Ay, then

CCPFOWG((C’fcp_l,Azl),(C’fcp_z,A:Z),...,( Fopm iy )) A: Cfe (36)

Property 11.

2n(min e (4 ' Fer (b
If  Cigpo= (miin Teipr_; (6 elzn(milrl eirr-i{ )),mflxﬂ-"cw_i(ﬂ) elzn<mia *Ferr- ))) and

LZn(miax TCfIT—i (I}))

. ) b
C'fcp — (maX :beRT (B)e , mjin chRT—j (&) elZE(milnﬂ’"Cf]T_l( ))>, then

Cfzy_; < CCPFOWG ((Cfcp_l,A:l), (Cfep-z, Biz), oo, (CF oy Moy )) Cft, s (37)

Property 12.If Ter o < Terpr o Terry < Teip_o Fepry 2 Feigr_y and Fepyp, = Feyp . then

CCPFOWG ((C’fcp_l, Biy), (Clep-z8iz), o, (CFoy A:;&)> <

CCPFOWG ((C’fcp 1 84), (Ctp—, ), . (T, m,Az;&» (38)

2.4. MADM technique

Ambiguity and intricacy are involved in every region of life like economics, engineering sciences,
computer sciences, and medical sciences. A lot of people have investigated the beneficial ways how to
evaluate their solutions. But, in the scenario of fuzzy circumstances, a lot of ambiguity has occurred if
someone employed MADM techniques in the scenario of IFSs, PFSs, and CIFSs. The major theme of
this theory is to demonstrate the beneficial ways for the selection of the most important and convenient

~ .
optimal. For this, i alternatives and mt attributes are stated in the shape:
{Cfai—1, Clai—2, -  Cig_;n} and {Cfat_1,6fat_z, ey CF gy m} with  weight vectors "¢ =

{a)wc‘l,wwc‘z, ...,wwc‘m} working under the technique Z Y wWe =1,w%e 1 € [0,1]. For this,
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someone implemented the matrix D = [C’fal_ij]ﬂxﬁ, includes the CPFNs with 0 < 7% (6) +

Flig @) <1,0<TF (8)+F5 (6)<1 . A  Mathematical  structure Clep—i =

i2n( 7 _.(1@)) 2 <:F _.(&))
(TCTRT_i (&)el ”( Cirr—; » Fetrr_; (l’r)el T\l ), stated the CPFNs.

2.4.1. Decision-making technique

Several beneficial stages are diagnosed for demonstrating the qualitative optimal from the family
of alternatives.

Stage 1: In this, we consider the decision matrix which includes some rows and columns in the
shape of CPFNs.

Stage 2: Under the consideration of Egs (20) and (30), we try to demonstrate the CPFN from the
group of CPFNS given in Stage 1.

Stage 3: Under the consideration of Eq (17), we try to demonstrate the single value from the
CPFNS given in Stage 2.

Stage 4: Explore some order in the shape of ranking values based on score values.

Stage 5: Elaborate the beneficial optimal.

2.4.2.  lllustrated example

COVID-19 is a novel and typical form of coronavirus that is not been before investigated in
persons. The COVID-19 is one of the most intellectual and dangerous parts of the disease which was
first diagnosed in December 2019. Up to date a lot of people have been affected by it, and many have
passed away. When COVID-19 has discovered a lot of scholars have worked to make the best
vaccination for it. Nowadays, a lot of vaccines have been found by different countries, but the Chines
vaccine has gotten a lot of attention and several people have used it. Several important symptoms are
diagnosed here, for instance, coughing, headache, loss of taste, sore throat, and muscle pain. For this,
we suggested several alternatives, and their attributes are diagnosed in the shape of symptoms of the
COVID-19, have specified below:

Cfai—1: Fever or chills.

Cfqi—2: A dry hack and windedness.

Cfq1—3: Feeling extremely drained.

Cfa1—4: Muscle or body throbs.

With four criteria in the shape of dangerous symptoms such as:

Cfqt—1: Inconvenience relaxing.

Cfqt—2: Steady agony or tension in your chest.

Cfqat—3: Pale blue lips or face.

Ciqt—4: Abrupt disarray.

Several experts are given their opinions in the shape of (0.4,0.3,0.2,0.1), stated the weight
vectors for four alternative and their four attributes. Several beneficial stages are diagnosed for
demonstrating the qualitative optimal from the family of alternatives.
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Stage 1: In this, we consider the decision matrix which includes some rows and columns in the
shape of CPFNs, stated in Table 3.

Stage 2: Under the consideration of Egs (20) and (30), we try to demonstrate the CPFN from the
group of CPFNS given in Stage 1, stated in Table 4.

Stage 3: Under the consideration of Eq (17), we try to demonstrate the single value from the
CPFNS given in Stage 2, conferred in Table 5.

Stage 4: Explore some order in the shape of ranking values based on score values, conferred in
Table 6.

Table 3. Expressions of the arrangement of the CPFNs.

Cfat—l Cfat—Z cfat—B Cfat—4
Cf.._ i2m(0.5) i21(0.51) 3 i21(0.52) A i21(0.53) 3
fal-1 ((0.7e. ) ’ 0_8) <(0.71e. ) 081 ((0.72e. ) 082 <(0 73e )’0_83
0_5e12‘r[(0.6) 0.51e12‘r[(0.61) y 0_52e121't(0.62) 0. 53e12‘rt(0 63) y
Ci.i_ i21(0.8) i2m(0.81) 3 i21m(0.82) i21(0.83) 3
fal-2 ((0.7e. ) ’ 0_7) <(0.71e. ) 071 ((0.72e. ) 072 <(0 73e )’0_73
0_3e12‘r[(0.3) 0.3 1e12‘r[(0.31) y 0_32e121't(0.32) 0. 33e12‘rt(0 33) y
Ci.i_ i21(0.5) i2m(0.51) 3 i2m(0.51) i21(0.52) 3
fal-3 ((0.6e. ) ’ 0_8) <(0.61e. ) 081 ((0.619 ) 081 <(0 62e )’0_82
0_5e12‘r[(0.6) 0.516121—[(0'61) y 0.5 1e121‘t(0.61) 0. 52e12‘r[(0 62) y
Ci.i_ i21(0.4) i21m(0.41) 3 i21m(0.42) i21(0.43) 3
fal-4 ((0.5e. ) , 0_8) <(0.51e. ) 081 ((O.SZe. ) 082 <(0 53e )’0_83
0.26121-[(0'4) 0.2 1e12‘r[(0.4-1) ) 0.22e121'[(0.4»2) ) 0. 23e12‘r[(0.4-3) )
Table 4. Aggregated values of the information are in Table 3.
Method CCPFWA CCPFWG
cfal—l (0.6587ei2“(0'4656), 0.5796ei2“(0'6701)) (0_75786i211:(0.5796)’ 0.4656ei2n(0'5607))
Cfal—z (0.6266ei2“(0'7294), 0.4354ei2ﬂ(0.4354)) (0.7842e12ﬂ(0.8611), 0.2634e12‘r[(0.2634))
cfal—B (0.55689i2ﬂ(0'4618), 0.578ei21't(0.6684-)) (0.6684ei2n(0'578), 0_4618ei211:(0.5568))
cfal—‘l- (0.4656ei2“(0'3724’), 0.2824ei2“(0'4857)) (0.5796e12‘r[(0.4857), 0.1898e12‘r[(0.3724-))
Table 5. Expressions of the score values.
Method CCPFWA CCPFWG
Cial-1 —0.0672 0.1895
Cial—2 0.2728 0.6089
Cial—3 —0.1288 0.1288
Ciai-a 0.0199 0.1986
Table 6. Expressions of ranking values.
Method Ranking values
CCPFWA Cfal—z = Cfal—4 = Cfal—l = Cfal—S
CCPFWG Cfal—z = Cfal—4 = Cfal—l = Cfal—S

Stage 5: Elaborate the beneficial optimal, which is Cf,_,. Moreover, Figure 3 states the
practicality of the data in Table 5.
To evaluate the practicality of the invented works, we suggested several data from [17]. A lot of
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details are available in the prevailing works [17], for evaluating the feasibility and dominancy of the
invented works, we suggested the data in Table 2 from [17], which includes the CIFNs. Then the final
accumulated values are available in Table 7, under the weight vector (0.4,0.3,0.2,0.1), with the value
of A:,i =1,2,3,4,5, stated in the shape {0.8,0.81,0.82,0.83}. Under the consideration of Egs (20)
and (30), we try to demonstrate the CIFN from the group of CIFNS given in Table 2, stated in Table 7.

Figure 3. The practicality of the data is in Table 5.

Table 7. Aggregated values of the information in Table 2 in [17].

Method CCPFWA CCPFWG
cfal—l (0.656i2ﬂ(0'6962), 0_1735ei211:(0.2574)) (0_726Zei21'[(0.4933)’ 0.11456i2“(0'2327))
cfal—Z (0.56396i2ﬂ(0'7074), 0.3197ei21'[(0.2636)) (0_624Zei21'[(0.7483)’ 0_2306ei211:(0.2185))
cfal—3 (0.54626i2ﬂ(0'6148), 0.3024ei21'[(0.2048)) (0.64996i2“(0'702), 0_2257ei21'[(0.1426))
cfal—tl- (0.4994ei21'[(0.5861)’ 0.37096i2ﬂ(0'2269)) (0_48296i21'[(0.5856)’ 0.342 1ei211:(0.2034))
cfal—S (0.4804ei2“(°'2332), 0.4086ei2“(0'5341)) (0_54058i21'[(0.2888)' 0_3993ei21't(0.4592))

Under the consideration of Eq (17), we try to demonstrate the single value from the CIFNS,
conferred in Table 8.

Table 8. Expressions of the score values.

Method CCPFWA CCPFWG
Ciar—1 0.4054 0.3517
Clar—z 0.3233 0.4243
Ciar_s 0.2715 0.422
Car—s 0.202 0.2089
Ciars —0.0835 0.0026

Moreover, Figure 4 states the practicality of the data in Table 8.
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Explore some order in the shape of ranking values based on score values, conferred in Table 9.

- data?
N dataz
[ data3
[ ldatad

Figure 4. The practicality of the data in Table 8.

Table 9. Expressions of ranking values.

Method Ranking values
CCPFWA Cfal—l = efal—z = Cfal—3 = Cfal—4 = Cfal—s
CCPFWG Cfal—l = efal—z = Cfal—3 = Cfal—4 = Cfal—s

Elaborate the beneficial optimal, which is Cf,;_;.

To evaluate the practicality of the invented works, we suggested several data from [27]. A lot of
details are available in the prevailing works [27], for evaluating the feasibility and dominancy of the
invented works, we suggested the data in Table 5 from [27], which includes the PFNs. Then the final
accumulated values are available in Table 10, under the weight vector (0.4,0.3,0.2,0.1). Under the
consideration of Egs (20) and (30), we try to demonstrate the PFN from the group of PFNS given in
Table 5, stated in Table 10.

Table 10. Expressions of the score values.

Method CCPFWA CCPFWG
Ca_1 0.2267 0.2741
Cfal_z 0.2028 0.2496
Cfa_z 0.3844 0.4194
Cfal_a 0.1766 0.2029
Clas 0.2605 0.2814

Explore some order in the shape of ranking values based on score values, conferred in Table 11.
Moreover, Figure 5 stated the practicality of the data in Table 10.
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Figure 5. The practicality of the data in Table 10.

Table 11. Expressions of ranking values.

Method Ranking values
CCPFWA c”fal—3 = efal—s = Cfal—l = Cfal—z = c”fal—él-
CCPFWG c”fal—3 = efal—s = Cfal—l = Cfal—z = c”fal—él-

Elaborate the beneficial optimal, which is Cf,;_5.
2.5. Sensitivity analysis

Achievement without complication is very difficult due to ambiguity and rationality which is
involved in genuine life dilemmas. MADM technique is one of the beneficial ways to determine our
goal. The key technique of our works is to demonstrate the supremacy and effectiveness of the invented
works. For this, several suggested works are discussed here: CLs for IFSs [50], CLs for PFSs [31],
AOs for CIFSs [21], AOs for CPFSs [28], geometric AOs for IFSs [32], Hamacher AOs for IFSs [33],
AOs for PFSs [41], Heronian AOs for IFSs [45], Bonferroni AOs for PFSs [46], and with several
invented works are diagnosed in Table 12, under the consideration of data in Example 1. For more
convenience, we illustrated Figure 6, which stated the invented works in Table 12.

mSeriesl mSeries2 mSeries3 mSeries4

g 04
S
s 03
s
v 02
1§ 0.1
[ e e —— —————
01 & & & & & P & & & M
3 N 3 N
026% 6&” & & &\}" Q.?‘& & g,\'- > 61‘ 63“
400 o ‘,‘éf 6&0 Q(b Qé\ QQ&
& & & Qoé

Alternatives

Figure 6. The practicality of the data is in Table 12.
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Table 12. Stated the sensitivity analysis.

Method Score values Ranking values
Rahman et al. [50] Cannot be calculated Cannot be calculated
Garg [31] Cannot be calculated Cannot be calculated

Garg and Rani [21]
Akram et al. [28]

Wang and Liu [32]
Huang [33]

Peng and Yuan [41]
Li and Wei [45]
Liang et al. [46]

CCPFWA

CCPFWG

Cannot be calculated

Ssv(Ciep—1) = —0.0450, S5, (CFp-2) = 0.0506,
Ssv(Clep—3z) = —0.0044, S5, (CTp-s) = 0.0144
Cannot be calculated

Cannot be calculated

Cannot be calculated

Cannot be calculated

Cannot be calculated

Ssv(Clep—1) = —0.0672, S5, (CFp-2) = 0.2728,
Ssv(Ciep—3) = —0.1288, S, (Cfp-q) = 0.0199
Ssv(Ciep-1) = 0.1895, 8, (Cfcp—2) = 0.6089,
Ssv(Ciep—3) = 0.1288, 8, (Cicp-4) = 0.1986

Cannot be calculated
Cfal—z = Cfal—4 = Cfal—l
= Cfal—S

Cannot be calculated

Cannot be calculated

Cannot be calculated

Cannot be calculated

Cannot be calculated
Cfal—z = Cfal—4 = Cfal—l
= Cfal—S

Cfal—z = Cfal—4 = Cfal—l
= Cfal—S

For more convenience, we illustrated Figure 7, which stated the invented works in Table 13.

0.6
05
04
03
0.2

0.

Score Values
-

mSeriesl mSeries2 mSeries3 Series4 mSeriesS

& Q;»\ RO Q;"\ R & RO
; &% D 2 S & & ¥ 2
G (o & R AV > &
& & O N O A &
%'b @ ,‘\Q’ %’b S \>'b
* \r @ &

Alternatives

Figure 7. The practicality of the data is in Table 13.

Under the data in Table 2 from [17], several analyses are diagnosed in Table 13.

Table 13. Stated the sensitivity analysis.

Method Score Values Ranking Values
Rahman et al. [50] Cannot be calculated Cannot be calculated
Garg [31] Cannot be calculated Cannot be calculated
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Method

Score Values

Ranking Values

Garg and Rani [21]

Akram et al. [28]

Wang and Liu [32]
Huang [33]

Peng and Yuan [41]
Li and Wei [45]
Liang et al. [46]

CCPFWA

CCPFWG

Ssv(cfcp—l) = 0-3043r55v(cfcp—2)
=0.2122,
Ssv(cfcp—S) = 0.1604, Ssv(cfcp—zl)
=0.101
Ssv(Clep—s) = —0.0724
Ssv(cfcp—l) = 0.5165, Ssv(cfcp—z)
= 0.4344,
Ssv(cfcp—S) = 0.3826, Ssv(cfcp—zl)
=0.313
1
Ssy(Clep—s) = —0.1946
Cannot be calculated
Cannot be calculated
Cannot be calculated
Cannot be calculated
Cannot be calculated
Ssv(cfcp—l) = 0.4054, Ssv(cfcp—z)
= 0.3233,
Ssv(cfcp—S) = 0.2715, Ssv(cfcp—zl)
= 0.202
Ssv(Ciep—s) = —0.0835
Ssv(cfcp—l) = 0.3517, Ssv(cfcp—z)
= 0.4243,
Ssv(cfcp—S) = 0-422:Ssv(€fcp—4)
= 0.2089
Ssy(Ciep—s5) = 0.0026

Cfal—l = Cfal—z = Cfal—S = Cfal—4
= Cfal—s

Cfal—l = Cfal—z = CJlfal—3 = cfal—zl-
= Cfal-s

Cannot be calculated
Cannot be calculated
Cannot be calculated
Cannot be calculated
Cannot be calculated

Cfal—l = Cfal—z = Cfal—S = Cfal—4

= Cfal—s

Cfal—l = Cfal—z = Cfal—S = Cfal—4
= Cfal—s

Under the data in Table 5 from [27], several analyses are diagnosed in Table 14.

mSeriesl mSeries2 mSeries3

Score Values

S NN
S& Q\, \~ )
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0.6
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Figure 8. The practicality of the data is in Table 14.
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Table 14. Stated the sensitivity analysis.

Method Score values

Ranking values

Rahman et al. [S0]  cannot be calculated
Ssv(Clep-1) = 0.1156, S5y (Cfep-2) = 0.1017,
Garg [31] Ssv(Clep-3) = 0.2733, S5y (Cfep-4a) = 0.0655
Ssv(Cfep-s) = 0.1504
Ssv(Clep-1) = 0.3367, S5y (Cfep-2) = 0.3128,
Garg and Rani [21]  Sgy(Cfep-3) = 0.4944, Sy (Cfep-sa) = 0.2866
Ssv(Cfep-s) = 0.3705
Ssv(Clep-1) = 0.4467, Sgy (Cfep-2) = 0.4228,
Akram et al. [28] Ssv(Clep-3) = 0.5944, S5y (Cfep-4) = 0.3966
Ssv(Cfep-s) = 0.4805
Wang and Liu [32]  cannot be calculated
Huang [33] cannot be calculated
Ssv(Clep-1) = 0.6452, S5y (Cfep-2) = 0.5817,
Peng and Yuan [41]  Sgy(Cfep-3) = 0.7562, Sgy(Clep-sa) = 0.4127
Ssv(Clep-s) = 0.6677
Ssv(Clep-1) = 0.5561, S5y (Cfep-2) = 0.4926,
Li and Wei [45] Ssv(Clep-3) = 0.6671, S5y (Cfep-4) = 0.3236
Ssv(Cfep-s) = 0.5786
Ssv(Clep-1) = 0.7361, S5y (Cfep-2) = 0.6726,
Liang et al. [46] Ssv(Clep-3) = 0.8471, S5y (Cfep-4) = 0.5036
Ssv(Cfep-s) = 0.7586
Ssv(Clep-1) = 0.2267, S5y (Cfep-2) = 0.2028,
CCPFWA Ssv(Clep-3) = 0.3844, S5y (Cfep-4) = 0.1766
Ssv(Cfep-s) = 0.2605
Ssv(Clep-1) = 0.2741, S5, (Cfep-2) = 0.2496,
CCPFWG Ssv(Clep-3) = 0.4194, S, (Cfep-sa) = 0.2029
Ssv(Cfep-5) = 0.2814

cannot be calculated
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
cannot be calculated
cannot be calculated
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4
Cfal—S = Cfal—S = Cfal—l
= Cfal—z
= Cfal—4

For more convenience, we illustrated Figure 8, which stated the invented works in Table 14.

After a long discussion, we have gotten the result that the invented works are massive feasible,
and accurate to demonstrate the value of objects appropriately. Therefore, the invented works under
the CPFSs are extensively reliable, and more consistent is compared to existing operators [21,28,31—
33,41,45,46,50] and in future we will extend to compare with some new works which are discussed in

[42-44.47-49].

3. Conclusions

Ambiguity and uncertainty have been involved in several genuine life dilemmas, MADM
technique is the most influential part of the decision-making technique to handle inconsistent data
which occurred in many scenarios. The major construction of this works is exemplified in the

succeeding ways:

1) We analyzed some new operational laws based on CLs for the CPF setting.

Mathematical Biosciences and Engineering

Volume 19, Issue 1, 1078-1107.



1104

2) We demonstrated the closeness between a finite number of alternatives, the conception of
CCPFWA, CCPFOWA, CCPFWG, and CCPFOWG operators are invented.

3) Several significant features of the invented works are also diagnosed.

4) We investigated the beneficial optimal from a large number of alternatives, a MADM analysis
is analyzed based on CPF data.

5) A lot of examples are demonstrated based on invented works to evaluate the supremacy and
ability of the initiated works.

6) For massive convenience, the sensitivity analysis and merits of the identified works are also
explored with the help of comparative analysis and they’re graphical shown.

In the upcoming times, we will outspread the idea of complex g-rung orthopair FSs [51,52],
complex spherical FSs [53,54], and Spherical fuzzy sets [55,56], etc. to advance the quality of the
research works.
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