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Abstract

We discuss innovative square root Diophantine neutrosophic normal interval-valued set (SRDioNSNIVS)-
based approaches to multiple attribute decision-making (MADM) problems. Square root neutrosophic sets,
interval-valued Diophantine neutrosophic sets and neutrosophic normal interval-valued (NSNIV) sets are both
extensions of square root Diophantine neutrosophic sets. In this section, we will look over several aggregating
operations and how those interpretations have evolved over time. The article is focused on a novel idea known
as square root NSNIV weighted averaging (SRDioNSNIVWA), square root NSNIV weighted geometric (SR-
DioNSNIVWG), generalized square root NSNIV weighted averaging (GSRDioNSNIVWA), and generalized
square root NSNIV weighted geometric (GSRDioNSNIVWG). In order to solve MADM problems, we also
begin an algorithm based on the aforementioned operators. The use of the euclidean and hamming distances
is described, and examples from real-world situations are given. The main characteristics of these sets under
various algebraic operations will be discussed in this communication. They are more practical and straight-
forward, and the ideal choice may be determined quickly. As a result, the defined models are more accurate
and closely tied to ®. In order to show the reliability and usefulness of the models under examination, we also
compare a few of the proposed and current models. The study’s results are also fascinating and intriguing.

Keywords: SRDioNSNIVWA; SRDioNSNIVWG; GSRDioNSNIVWA; GSRDioNSNIVWG

1 Introduction

Nearly all actual problems involve some degree of ambiguity. To address the uncertainties, several theories
have been put out, including the fuzzy set (FS) by Zadeh 8 the intuitionistic fuzzy set (IFS) by Atanassov,” the
Pythagorean fuzzy set (PFS) by Yager*> and the neutrosophic set (NSS) by Smarandache*2 A FS where each
component of the universal has a level of belongingness that ranges from O to 1, with the grades corresponding
to these levels being referred to as the membership value of each element in the set. Applications of FSs, such
regression prediction for fuzzy time series®® and fuzzy c-numbers, require clustering techniques*? Applica-
tions that require imprecise data, including natural language processing, artificial intelligence, handwriting and
speech recognition, etc., are perfect candidates for this gradation approach. Later, Atanassov® adds the idea
of an IFS logic, which is characterized by the requirement that the total of its membership degree (MD) and
non-membership degree (NMD) value is < 1. We might have trouble decisions-making (DM) when the MD
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and NMD sum is > 1. In order to generalize IFS, Yager> created the new concept of PFS logic, which is char-
acterized by the requirement that the square total of its MD and NMD is < 1. Akram et al*¥ discussed the
many applications based on the PFS. We extend Rahman et al 8 discussion of an interval-valued Pythagorean
fuzzy set IVPFS) logic for geometric aggregation operators to a group DM framework. Pythagorean fuzzy
aggregation operator with interval values suggested by Peng et al>® A few methods for MADGDM based on
the interval-valued Pythagorean fuzzy Einstein aggregation operator were proposed by Rahman et al’*® Yang
et al. developed the idea of IVPFS with normal aggregation operations for MADM =® The square root fuzzy
set (SRFS) and its weighted aggregated operators were studied in the context of DM by Shami et al.

Smarandache recently developed a novel theory, the neuosophic set (NSS)“2 The understanding of
neutral mind is referred to as “neutosophy” and this neutrality is the main distinction between FS and IFS.
Each statement is given a truth degree (TD), an indeterminacy degree (ID), and a false degree (FD). Each
component of the cosmos has a level of TD, ID, FD that falls between [0, 1] in the NSS set. Philosophically, it
has been shown that an NSS generalizes a classical set, an FS, an IFS, and so on. By Smarandache et al. 10 the
Pythagorean NSIV set (PNSIVS) was first introduced. The single-valued NSS is applied for medical diagnos-
tics and context analysis.*" Ejegwa® extended distance measures for IFSs, including hamming distance (HD),
euclidean distance (ED), normalized euclidean distance (NED), as well as their resemblances to PFSs, and
applied them to MCDM and MADM problems. Palanikumar et al” addressed the reasoning behind MADM
for Pythagorean NSNIV aggregation operators. As a generalization of the PNSIVS, we see that the majority
of the distance functions for PNSNIVSs are presented. Palanikumar et al. discussed various ideal structure of
subbisemiring theory and its applications 18722

Peng and Dai?’ addressed the idea of neutrosophic MADM under the MABAC and TOPSIS, whereas
Zhang and Xu*” advocated generalizing PFS based on TOPSIS to incorporate MCDM. Hwang et al Z discussed
a number of practical MADM uses. According to Jana et al. looked at a brand-new generalization of the bipo-
lar fuzzy soft set logical® Jana discussed the extended bipolar fuzzy MABAC based MAGDM approach >
Jana et al. presented a novel approach for robust single valued neutrosophic soft aggregating operators under
MCDM!? with bipolar fuzzy soft''? Jana et al. introduced Pythagorean fuzzy dombi aggregation operations 1
Ullah et al.*¥ dealt with distance measuring for complex PFS with practical pattern recognition applications.
According to Jana et al'* engaged with the new aggregating operators based on the trapezoidal neutrosophic
MADM logic. Utilizing a novel approach method for neutrosophic dombi power aggregating operators, Jana
et al. cooperated on MCDM  In recent years, Jana et al. presented the MCDM approach under single valued
trigonometric number (SVTrN) dombi aggregation mappings.™® The definition of SRDioNSNIVS data is to be
expanded in this work. Aggregation operators are used to obtain SRDioNSNIVS data. By way of illustration,
we will develop a ranking based on these operators and use it with DM problems.

1. A novel ED and HD measure is introduced for SRDioNSNIVSs.

2. Use of the newly introduced definition for MADM, SRDioNSNIVN aggregation operators, and a prac-
tical illustration.

3. Based on SRDioNSNIVWA, SRDioNSNIVWG, GSRDioNSNIVWA, and GSRDioNSNIVWG, deter-
mine positive and negative ideal values.

4. Making a decision based on ® to arrive at a result.

The paper is divided into the seven sections listed below. Section [I] denotes the introduction. A brief ex-
planation of the linked ideas is given in the section [2] Section [3] discusses MADM based on square root
NSNIV number (SRDioNSNIVN) and its procedures. Sectiond]uses the SRDioNSNIVNs separation distance
to communicate with MADM. Section [3 discusses MADM for SRDioNSNIVN based on a few aggregation
operations. Section [6] discusses MADM using SRDioNSNIV data, an algorithm with a numerical example,
analysis, and discussion. The conclusion is found in section 7}

2 Preliminaries

In this section, we will quickly go over some of the fundamental terms, we will need for our future studies.
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Definition 2.1. > Let  be the universe. The PFST'in Q is ' = {n, (UL (), ¥ (n)|n € Q} where

Ul . Q — [0,1] and ¥{ : Q — [0,1] are denotes the MD and NMD of € Q to T, respectively and
0 < (UL (n)? + (¥ (n))* < 1. For the sake of convenience, I' = (U], ¥{') is represent a Pythagorean
fuzzy number (PFN).

Definition 2.2. # The square root fuzzy set (SRFS) I'in Qis I' = {777 (UL (n), ¥ (n)]
n € Q}, where U7 : Q — [0,1] and ¥{ : Q — [0, 1] are denotes the MD and NMD of € Q to T,

respectively and 0 < (W] (n))? 4+ /¥ () < 1. For the sake of convenience, I' = (W[, W) is represent a
square root fuzzy number (SRFN).

Definition 2.3. 28 The Pythagorean interval-valued fuzzy set (PIVES) I'in Qis I’ = {77, <E!\17f(77), 5?(77)> ‘77 €
Q} where \I/T Q — Int(]0,1]) and ‘IJF Q — Int([0, 1]) are denotes the MD and NMD of np € Q to T, re-

spectively, and 0 < (WTH())2+(WZY (5))? < 1. For the sake of convenience, I' = < {\1117:‘, \I/{”} , [\IIFFL, \Iflfu} >
is represent a Pythagorean interval-valued fuzzy number (PIVFN).

Definition 2.4. 3 The NSST"in Qis T’ = {n,<\1/§(n),qf%(n),qff(n)>|n € Q} vl Q — [0,1], WL :

Q — [0,1] and ¥ : Q — [0,1] are denotes the TD, ID and FD of € 2 to T, respectively and 0 <
Ul (n) + VE(n) + ¥ (n) < 3. For the sake of convenience, I' = (U], UE, W) is represent a neutrosophic
number (NSN).

Definition 2.5. 1% The Pythagorean neutrosophic set (PNSS) I' in €2 is

T = {n,(WT (), W), WE )| € 2, 9 : @ - [0,1), ¥ : @ = [0,1] and BF : © — [0,1] are
denotes the TD, ID and FD of € Q to T, respectively and 0 < (V7 (n))? + (VL(n))? + (¥{ ())? < 2. For
the sake of convenience, I' = (U, W% W) is represent a Pythagorean neutrosophic number (PNSN).
Definition 2.6. 2 Let T = <[\IJT£,\1/TU], [\I:H,\Iffu]>, I = <[\1/{£,\p17“],

[WFe, \Iff“]> and T’y = <[\1/2”, OTY] (WL, \115“]> be the PIVFNs, and ® > 0. Then,

1. f_1 eIy =
(/O + (W77 — (W20 - (WT )2, /(U] + ()2 — (W]7)2 - (W]7F
[\P{-'ﬁ SWTE wTu \I/.27-'Z/{:|

bl

2. T1®0 =
i [oTe wge, wi . wv],
VU5 + (W57 = (U752 - (VT 272, /(W) + (W77 — (9772 (\P-;“)Q]] ’

3. - f:[[\/l— L= (w7£)2)", /1= (1 - (wTu)2)" ]7[(\1’”)‘1’7(\1””)4)”7
e

Definition 2.7. 29 For any PIVEN [ = <[\IIT£, WU [WFE pr ”]> and score function S(I') is defined as
S(T) = %((\I/Tﬁ)2 + (UTUY2 _(pFEY2 (\I!m)z), S(T') € [~1,1], and the accuracy function H(T') is
defined as H(T') = g((qJTﬁ)Q + (TTUN2 4 (DFEY2 4 (x:ufu)’z), HT) € [0,1].

Definition 2.8. For any SRIVFN ' = <[\I!T£, VZES RIS \I/f”]> and score function S(I) is defined as

ST = 1 ((\IJT[:)2 + (TTU)2 — JUFL — \II}V) ., S(T') € [~1,1], and the accuracy function H(I') is
defined as
H(T) = 5 (0742 + (079)? + VO7E £ VO7U) | H(D) € [0,1].

_ 2
Definition 2.9. “” The fuzzy number M (1) = e~ (=) , (> 0) is called a normal fuzzy number (NFN) if
M = (A, p) and the NFN set (NENS) is denoted by N, where R is a real number.
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Definition 2.10. 3 Let N be the NENS, M; = (A1, 1) € Nand My = (A, pi2) € N, (11, p12 > 0).
Then distance between M7 and My is D(M7, Ms) = \/()\1 —A2)?2+ %(ul — p2)?.

3 Basic operations for SRDioNSNIVN approach

We defined the SRDioNSNIVN and its operations in relation to the concepts of square root NSIVN (SRDioN-
SIVN) and NFN.

Definition 3.1. Let © be the universe. The SRDioNSIV set I in § is

‘I’fr(n)) . (B1, B2, 3) >‘17 € 9}7

where \Ijv? : Q — Int([0,1]), \IIN§ : Q — Int(]0,1]) and \I/F Q — INT([0,1]) are denotes the TD,
ID and FD of € Q to I, respectively and 0 < \I/T 2 4 \/\III ) + \/\117r < 2, implies 0 <
(BrOIH(n)? + \/52\11%“(77) + \/\1/{5“(77) < 2, where 61,62,63 € [0,1] and By + B2 + 3 < 1. For

the sake of convenience, I' = < [ﬁl VZES 51\1117:24} , [ﬁg\ll%‘:, 62\11%1/’], [\I!ff‘:, \111];7/’] > is called a square root
Diophantine neutrosophic interval-valued number(SRDioNSIVN).

Definition 3.2. For ' = <[ﬁl\1/§ £ 3T “}, {ﬁﬂ/%‘, ﬁﬂ%ﬂ, [\y;ﬁ, qxfﬂ > the score function

S = A <(51\I,TL)2 +(BETH)?2 VB VIE 4 /BT o VB3 UFE + \/ﬂg\yfu>
2 2 2 2 ’

where S(I') € [-1,1].
Definition 3.3. Let' = <()\, 1) [BLUTE, BUTU] (B UTE | B UTH], (BT E, ,83\11}7’{]> is a square root neu-
trosophic normal interval-valued number (SRDioNSNIVN). The FD, ID and FD are defined as |3, U7, B, W7H] =
_ 2 _ 2
(a7 ()" grumue(52)], (07, gum] = [gu7ee () gyumtte (%)) ana [3,07%, gy074] =
7 n— 2

[1— (1—ﬁ3\11f’3)e_(17) 11— (1—63\11]:1/1)6_(%) },az € X respectively, where X is a non-empty set and
[B107~, BrUTH] [BWTE, BT [BsWFE, By H] € ([0,1]) and 0 < (BrTH(y))" + /BT () +

B3WFU(n) < 2, where (A, u) € N.
Definition 3.4. LetT' = ((, ); [307 %, WTH], [3UTE, BWTU], [3U7E, BUPU]). Ty = (O, ur); (19T, 1o TH),
(8975, BWTH, [B,97E, B30TY] ) and

fz = <()\2, w2); [P \11275, 61\1137”], [52\115“, /BQ\II%U]’ [63\11275, 63\D§:“]> be the any three SRDioNSNIVNS,
and ® > 0. Then,

(A1 + A, gy +
2d
(%A + %/ATTE — /BT /EE)”
29
(/BT + /BT — /B /)

1. fl (S¥) f2 = @ 9
(q{/ﬂz‘l’%ﬁ + VB U3E — /B0 iE - q\’/ﬁﬂ’%c) :
3]
(/YT + /303 — /BT - /YY)
[BaUTE - B UTE, B U Y - By wTY ]
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(A1 - Ao, i1 - p2; [ﬁqufﬁ BUTE, BuTH . ﬁﬂIfT”

( Y/ BUTE  2/BWIE — 3/B,0TC . 3/3, \I/Ill

( VBV 4 /BT — 3/BUT . 3/B, \I,Iu ,
(W/BTE + /BT~ /BUTE - Y/ w
(/BT + Y BET — /BT Zvﬂgw?’)m

(@ X, p);

o= [0 AT (oo vae)” ]
[W/BWTE, BV [(B07)", (55974)"]

(A2, u®):; {(,Bl\llTﬁ)q), (51‘1’7—“)(}], |:q\>//82\:[j:1[£, q{/ﬂz\ll%u} ’
(-0 P (1= - )

2.T,®@0 =

)

4, T? =

4 Various distance measure for SRDioNSNIVN approach

We discuss some of its mathematical features and introduce the ED and HD measures for SRDioNSNIVNS.
Definition 4.1. For SRDioNSNIVNs I'; = <()\1, pin; [BLUTE, BrOTY), [BoUFE, By 0 FY),
(80T, By 0TH]) and T = <<A2, s (10T, By WTH), (3,055, B3], (3,05 €, By wTY) ). Then

92

(BT 52— /B 0T - \/ﬁ3\PF‘+1+(ﬂ1\PT“ RV \/ﬂs‘I’]:“)\
1 (B1YT 5 /BT - \/ﬁswﬂ+1+(ﬁ1wm —/B2 0V~ \/ﬁz\IIR‘)\

1| B )=/t - \/53¢f“+1+<51w“‘>2 VB2~ \/W
*3 _14(B¥T %)=/ BT E - \//33w6+1+<51xﬂ“)2 /B2 WEY — «/ﬁdw

- 1
DE(FMFQ) =3 -

where Dg (fl, fg) is denote the euclidean distance between fl and fg.

Also, the hamming distance Dy (fl, fg) =

4 (BT — VBT — BT 1+ (T — B — AT

| LB — VB - mgwmi—lﬂﬁlwm — VBV — /BT

2 L+ (BuUT9)? = VBWEE = VB WTE £ 1+ (BuUY)? = VBWT — VBT
% + (B19]5)° — /B2 95" — ngﬂﬁiwwlwm — VAU - VB
L 4 .

where Dy (fl, fg) is denote the hamming distance between fl and fg.

Theorem 4.2. If any three SRDioNSNIVNs T'; = <(/\1, pn: [B1VTE, BT, [BoUTE, B TH],
[/83\Pf£a IB3\II‘1FM]>, f? = <()‘2a H2; [/qulg—ca /qulg—u]v [62\1115117 BQ\IJ%ML [53\P§£7 63\11.27_7/{]>)

;= <()\3, ws; [BLYTE, By UTY], [BaWEE, B WU [B3 W] E, 53\Il§:u]>, then Dg(I'1, Ty satisfies the follow-
ing properties are holds.
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1. ID)E(fl, fg is zero, whenever fl = fg and vice versa.
2. ID)E(fl, Ty and DE(fg, [, are co-occur:

3. DE(flaf;) < DE(f17f2 +DE(f2,f;)-

2
Proof. Now, (DE(F1, I's + DE(PQ, Fg) =

- 12

[ F (BT L)\ /B EE /BJ\I,]-‘L+1+(BI\I,TL{>2 /BT /qu,]-"u)\ ]

1 (W] E)? - /B UEE W+1+(BIWTM)2 Nl \/W)\
2
1 [ 148197 £)2— /B, 9T E - \/[33\PF5+1+([?1‘1’T“)2 /B U T \/Bsqf“ ]

Y| eI i W+1+<61W>2 SR JEiT"

1+(819T 4)%— /B2 0EF — \/Bs‘I’fL+1+(ﬁ1‘I'T“)2 /B2 wFY — \/ﬁwf”)\

[mﬁlw”)? \/B2WTE— \/BS‘I’F£+1+(31‘I’TM)Z VIRV T W ]

+l
2 1 1+(B19T £)2— /B2 W EE \/ﬂswﬂuﬂ,@lﬂ“)? \/B20FY — \/ﬁs‘PF“
+§ BI\I,TL)Q /B \I,zz: /53\I,FL+1+(61\I,TL{>2 /qu,zu /63\1,}'14
implies i
1 2 1 2 1 2 1 2
1 ((A1>\1 —A2)3) + 5(/\1#1 - A2u2)> +1 ((A2>\2 —A3A3 + 5(/\2#2 - A3M3)
1 2 1 2 2 1 2
t5 (A1 A1 — A273) + §(A1/~L1 — Aop3) X [ (A2A2 — AgA3) + 5(/\2#2 —Asp3) |,
Since,

+ (B1UTE)2 — \/BUTE — \/B3UTE + 14 (B UTH)2 — /BUTY — /B30 TU

Ay = ' 7
A, = + (B1UTE)2 — \/BUEE — \/B3UTE + 14 (B UTH)2 — \/BWTH — /330U
4 b
Ay = LG = VBYTE - VB UTE 41+ (Bu¥5Y) — /B VEY — /By U3
1 .

2
Hence, (DE(I‘l, T+ Dp(Ts, Fg)

1 1 1 1
2 1 ((Al)\l — Ao)3) + §(A1M1 - A2M%)> 1 ((Az)\2 — A3)3) + 5(1\2/12 - A3M§))
1 1
+5 ((Al)\l — AoXo) X (Aoda — A3h3) + 5((1\1#1 — Aopig) x (Agpp — A3M3))

1 1
= Z(Al)\l —Aodo + Ao — A3)\§) + g(Al,Ul — Aopio + Agpio — As/ﬁ;%,)

1 1
1(A1>\1 —A3A3) + g(Al,Ul — A3p3)

1 1
1 {(AlAl —A3A}) + 5(/\1#1 - Agﬂg)}
= Dg(T,T2).

If any three SRDioNSNIVNs I'; = <(>\1, 10 [BrUTE, BrwTY), [BoWEE, By U TH),
(B WTE, BsWTH) ), Ty = ((Na, pas [B19T 2, 10T, (3,955, 034, (B9, By0TY)),
Ty = <()\37 1s; [BLUTE, BrUTH), (B UTE, By U], (B3 UL, 53xp§“]>, then D (I';, 'y satisfies the follow-

ing properties are holds.
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1. D H(fl, fg is zero, whenever fl = fg and vice versa.
2. }D)H(fl, ' and DH(fg, I'; are co-occur.

3. DH(E,E’,) <Dy (Ty,Ty +DH(f2,fv3)-

5 Various aggregation operators for SRDioNSNIVN

The new operators for SRDioNSNIVWA, SRDioNSNIVWG, GSRDioNSNIVWA, and GSRDioNSNIVWG
are introduced in this section.

5.1 SRDioNSNIV weighted averaging(SRDioNSNIVWA) operator

Definition 5.1. Let T; = <()\i, 1) [BLOTE, ByUTYU), (B UEE By WP, [B3WTE, ﬁgwif“]> be the family of

SRDioNSNIVNs, W = ((1, (2, ..., () be the weight of fl ¢ > 0and /\ ¢; = 1. Then SRDioNSNIVWA

i=1
n

(T1,Ta,...,T)

Theorem 5.2. Let I; = <(Ai, (i) [BLUTE, BrUTU, [ByUEE, By U, (BT, ﬁs‘l'f“]> be the family of
SRDioNSNIVNs. Then SRDioNSNIVW A(T,Ta,...,Ty)=

Proof. The mathematical induction method served as the basis for the proof.
Put n = 2, SRDioNSNIVWA(T'1,T'y) = (11’1 @ (oI'2, where

- (CMhClm); 1
20 0
; Kl— (1= vEara)”) (1= (- vEer)”) ]
Gl = Lo o~
(M
: (7o), (B7¢ ] _
_ (Cz)\Q,Cg,ug); 7
e\ *® o\ 22
- [(1—(1—2W) ) ’(1_(1—2W) ) ]
Gy =
(1= (v )" (1= (o vem))' |
- {(53\1155)427 (53\1’?{)@} |
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Now,
G+ A2, G + Czﬁm);
20 T

/N

el o _'<(1(1¢(ﬁzxp%ﬁ))c’)+

[ (C1/\1 + (22, Cipn +C2,u2);
(-0 -

L0 0 o) (- o)) ] |
[( (- ) (1 Yeern))
)‘I’ )

1 .
(1 (- o)
Fu)cz]
SRDioNSNIVW A(T1,T) =

— |~

o~

(- Yeer)”
[(53‘1’f£)C1 (BaW3 L) (BaUTY) - (B W3
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Ifn = [ + 1, then SRDioNSNIVWA (I'y, Ty, ..., T}, Tjsy) =

( /l\ GiAi + Q1 /l\ Gipts + Cl+1/1'l+1)§
A0 @)+ (1 - o))
V(- YET) (1= - D))
: L 29
1 (1= 2/Ber)) ) + (1= (1= =/ aoe)’
AC-( )Y+ (1 ( 5
=i .
_ — — 1 TZ/I) (1—=(1- 2% (61\1117;1
\/ (1 (1 V(819 (1) ( ( ))Cl+l>
i (1 — (1 _® (ﬁQ\Ilzg))C’?) I (1 _ (1 e (BQ\IIZ+1))<Z+1)
_\_l/ (1 - (1 _ @ (ﬁQ‘I’iZE))C ) (1 _ (1 _ @ (ﬁQ\I’lZfl))CHI)
A~ V) ) - - () )
V- Y)Y
[\Z/(Bg\IIfL)Ci . (ﬂg‘l’zf.ﬁ)gﬂv \l/(ﬁz‘l’}u)C (ﬂg\Pﬁ_l)CHl]
41 I+1
( /\ Giis /\ Gipt )
1+1 1?1 bp =1 " C .
l(l_V(1_2W) l) (1— (1_2@ (61\1177’{)) > ‘|
1_l+1 - /()" 1—+ 1 o/ gum)
V(1= ) V(1= {Ber)
i=1 o \ A
{v(ﬁs‘l’fﬁ)cﬂ \/ (Bs w71 }
=1 i=1

Theorem 5.3. If all T; = <(/\i,ui); [BLUTE, 3w TY], [52\1/%ﬁgxpfu][ﬂgxpfﬁ,ﬁgxpf“]> are equal, then
SRDioNSNIVWA(f“l, o, ..., fn) = I(idempotency property).

Proof. Given that (\;, p;) = (A, ), [B1U7 5, W] Y] = [B1UTE, BiUTU] | [BoUZE, BoUTU] = [BoULE, By WTH]

and [53\11‘2»7:[:, ﬂg\I/‘ZFU] = [53\11]:[:, 63\1,.7:?/{] and /\ CZ = ].

=1

Now, SRDioNSNIVW A(I'y, Ty, ..., T)

i=1 i=1
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(A/\ G\ Q);
n The T n 20
/\ Gi /\ G
1= (- T |- (1 G 7

= T.

Theorem 5.4. Let ].—‘2 = <(>\ij7 Nij); [51\11;7;[:, 51\1117;]/{]’ [BQ\I/Z»IJ»L, ﬂQ\I/ZIJU] [ﬂg\ll‘gc, /33\11‘52/{]>(Z =1to n); (j =
1to i;) be the SRDioNSNIVWA, where
A=inf);;, A =sup\, L =supp;, p =infp,;,
BLUTE = inf By UTE, B1UTE = sup ByUTE, BUTU = inf By UTY, 107 = sup g UTH,
—— S——

BoUTE = inf By WEE, BoWTE = sup By UFE, By UTU = inf B, UFH, B0 = sup B WTY,
S—— ——

BaWTE — inf BaUFE, B3UFE = sup By E, B0 U — inf ByUTH, ByUFY — sup By WTH,
~—— N——

Then, (X, 7): (8107, BrUTH), [3,WFE, U, (G507 5, Gy 7))

< SRDioNSNIVW ATy, T3, ....T,)

é <( A , M )7 [ﬁl‘PTﬁvﬁl\IjTu}v [62@I£7ﬂ2\:[j1u}7 [53\IJF£7B3\IJ}-M}>’ where 1 S i S n, J = 1’2""’le
~N N e Y Y — ——

(boundedness property).

Proof. Since, 3;U7% = inf 8, W] E, 8,07~ = sup 8,07~
——

BIUTU = inf BUTH, BT = sup BUTH and fUTE < BUTE < BUTE and fUTU < BT <
~—— ~——

ﬂl\IJTu. Now,
N—_——

1- \n/ (1- 2m)<i>2¢+ (1 \"/ (- %{/mfi)z@
{ere) o)

(17 20 (ﬂl‘l/z;-u))ci>2(b
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=
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=

S

Sl
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SN—
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Since, ﬁg\IJ?ﬁ = inf 9 ‘IIZIJE BoUTE = sup [32‘Ifi1j£
——

0T = inf B 0T, 50 = sup 0T and fUTE < B UTE < B0 and fpUTH < BU0TH <
—— N——

1] ’
BQ\IJI“. Now,
——

@
Il
_

IN

IN
— /—: —
|
<=

= ~ —
p—
|
&
—
)
[\V)
5
SN—
~
) Fay
~
(s
+
/N
—
|
—
—
|
&
—~
)
[\V)
N
~
o>
~
(sl

Since, B;I—l?ﬁ = inf [33\1155, B30 F = sup ﬁg\If{;L
——

1]

BaWFU = inf B WTY, B0 = sup fU7H and f3UFE < ByUTE < Ba07F and foWFU < BaU7Y <
N—— N——

B3 U7 Now,
——

BsUFL 4 By FU (ng,fc)az + (63\11}—”)@

|

s
Il
—
o
Il
-

IN
<=

(53‘I’££)Ci +\/ (B3]

<=

—

i=1

\ (BsWFE)% + ‘ (3

=1 3
= BsU7E 4 B0,
—_—— ——

«
sl
3

A
&
J

)Ci

Il
-

Since, A =inf \;;, A =sup A, L=supp;;, p =infpand A< XA < A and p <y <[
Thus, /_\1 GA < /_\1 Gihij < /_\1 G A and A G on < /_\1 Gittij < A Gii.
Hence,

RS 2
GA n — )" " o) —— \G *
i:/\l X (1_ V (1 - (52‘I’I£))C ) + (1— V (1 - (52\1’1”))C)
2 i=1 i=1
(1\4(53‘I/F£)<i) + (l\/l(ﬁs‘l’m)g)
i 1 = ]
_ (1 \"/ (1 2 (ﬂﬂI’ZJ—L))CZ) +(1 \n/ (1 Y (Bl‘llzj—u))c) -
i=1 i=1
n 3
CZAU n : @ n . @
N T AT
(\/(5gﬂz£‘)<i)+ (\/(,83\11{3“%1)
i 41— =t |
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(V0B o[- 2@ Q) )

(\/ (53‘1’15[:)@) + (\/ (53‘1’514)@)

i=1
+1- ;

Therefore, { (X, 2); (51072, AW TH], (G078, G 0T, (3075, gy w7Y))
o " N—— ——
< SRDioNSNIVW ATy, T, ..., T'n)
< (D ) 16075, BT (3,075, 3,07 (07, yuTi)).
A e e e
Theorem 5.5. Let I'; = <()\t.j,ut..)~ [ﬁl\Ifff,Bl\IlT”] [52\1114,52\11%’]7 [53\11tff753\11f§4]> and W; =
<(Ahﬁ tiny ) [BL T E, BLUTY, [B,FE B WU, (8075, 33x11f“]> be the two families of SRDioNSNIVWAS.

Foranyi, if there is Ay, ; < fin,;, \/(51‘1’3—15)4—\/(&‘1%7—7) < \/(51‘1’??)4-\/(61\1127;{) and (Bg\lltzf>+
\/(52‘11,&172;{) \/(52\1’;”) + \/(BQ\IJ%Z) and (53@{?) + (63\1155/’) > (ﬂglllff) + (Bg@f}f) or

T, < W, then SRDioNSNIVW A (fl,fg,...,fn) < SRDioNSNIVW A (Whm,...,ﬁfn), where
(i =1ton);(j =1 to ij) (monotonicity property).

n n
Proof. For any i, A, < pup,;. Thus, /\ Aty < /\ M-
i=1 i=1

For any 14, \/<61\I'Z;£) \/<ﬁ1\I/ZZ”) < \/(ﬁﬂl’Tﬁ) + \/<ﬂ1\1/7’u>.
Therefore, 1 — ¥/ (B1W7 %) + 1 — 2/ (/107Y) > 1— 2/ (6] )—|—1 22/ ,81\117“)
¢

Hence,

\”/ (1_ 23 (51\1;;{_5))9 \n/ (1_ 20 (ﬁl\I/Z:M))Q >

i=1

For any 14, \/<62\I/t1‘74> + \/

hertore, 1 4/ o) 41— 4/ VD) = 1 4/ GaVEE) 41— /v

Hence,
n

{1~ f0) ¥ (- ()

=1

@ @
" Gi Gi
and (1 \/ (1 -\ (62\11%5)) > + <1 _ \/ (1 _ e (52‘I’tzu)) ) <
i=1 i=1
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n

V(- 36+ (1-V (- i)

For anys, (ﬁﬂﬂ) ( WFM)Z;( ‘I’fﬁ> (5 q/fu) -

(o (g (o) i)

Therefore, 1 — <1-
Hence,
[0 o)) (- Ay
i=1 i=1
" 2
/\hi' n . 29 n 29
A (1\/(1“’«32\1/%5))4) : (1\/(1%52@%3'))4)
- 2 =1 =1

+1- 5 ]

Hence, SRDioNSNIVW A (fh o, ..., fn) < SRDioNSNIVW A (v”vh W, ..., ’W]).

5.2 SRDioNSNIV weighted geometric(SRDioNSNIVWG) operator

Definition 5.6. Let [; = <( o) [BLUTE, ByUTH) [ WTE | By WTH), [53@fﬁ,53x1/fu]> be the family of
SRDioNSNIVNs. Then SRDioNSNIVWG (T'1, Ty, ..., T'n) = \/ T (i = 1 to n).
i=1

Theorem 5.7. Ler I'; = <(/\z,uz) (80T E, B w7, [ﬁ3wfﬁ,ﬁgxyf“]> be the family of SRDioNSNIVNS.
Prove that

r n n n -

(V5 08 )i [ Viaaree, Vaare],

|
[ ) g v

Theorem 5.8. If all T; = <()‘iauz) EAZENCR ZEgE [BQ‘I/IL,52‘1’Iu][53‘1’F£,53‘1’FU]>(2 =1,2,..,n)
are equal, then SRDzoNSNIVWG(Fl, Fg, - T, ) = L.

Using the SRDioNSNIVWG operator, the boundedness and monotonicity properties are met.

5.3 Generalized SRDioNSNIVWA (GSRDioNSNIVWA) operator

Definition 5.9. Let [; = <( o) [BLUTE, U TH) [ WTE By W), [53qffﬁ,ﬁ3qffu]> be the family of

1/®
SRDioNSNIVN. Then GSRDioNSNIVWA (T, Ty, ..., T ( /\ )
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Theorem 5.10. Let T; — <()\Z-, 1) [BLUTE, BLUTY), [BUTE, By TU), [ WFE, 53\1/f“]> be the family of
SRDioNSNIVNs. Then GSRDioNSNIVWA (I'y, Ty, ...,.T',) =

(-0 - vy )
(- V(- W?)“)“’)@],

| V)

RN

¥

a\ @ . Put
11— > (182\111_11/{)<I>> ) ] ,
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l +1

If n =1+ 1, then /\ le? + Cl-ﬁ-lf'l:b-i-l = /\ le?
i=1 i=1
l . . +1 ~ . ~ . _
Now, A\ GI7 + Gl = A GIT = GIT @ IS @ .. @ QT @ Galih
1=1 =1

(CAd + Gardi cind + el

(- 0= 2@zm)*)™ ) (-0 -

i

-

<~

<

Hence,

(CReot (Rt
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The above formula valid for any /.
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The GSRDioNSNIVWA operator is switched to the SRDioNSNIVWA operator if & = 1.

Theorem 5.11. Ifall T; = <(>\i,,ui); [B1UT £ BUTU] [BoWEE | B W] [ﬂgwfﬂ,ﬁ3\1:f“]>(i =1ton)are

equal, then GSRDioNSNIVWA(T'1, Ty, ...,T,)) =T.

Using the GSRDioNSNIVWA operator, the boundedness and monotonicity properties are met.

https://doi.org/10.54216/1JNS. 190307
Received: June 16, 2022 Accepted: November 02, 2022

78



International Journal of Neutrosophic Science (IJNS) Vol. 19, No. 03, PP. 63-84, 2022

5.4 Generalized SRDioNSNIVWG (GSRDioNSNIVWG) operator

Definition 5.12. Let T'; — <( o 1) [BIUTE, LU TH) [, 0TE 3w, [53\1/fﬁ,53\1/f“]> be the family of
SRDioNSNIVNs. Then GSRDioNSNIVWG (I';, Ty, ..., T'y) = %( \/(@fi)@') (i=1,2,..,n).

=1
Theorem 5.13. Let [; — <(>\¢, 103); [BLUTE, ByUTU], [BUTE, By WP, [ W7 L, 53\yf“]> be the family of
SRDioNSNIVNs. Then GSRDioNSNIVWG(T'1, T, ..., T'y)=
[ (% \/(M )41,7 \/(‘Im)C)

i=1

( ( 2PJ1\:/1( 1—2W>b>2¢) )¢>2;
e A i R )4’)
V)

[ oo (g,
e e

The GSRDioNSNIVWG operator becomes the SRDioNSNIVWG operator if & = 1.

Using the GSRDioNSNIVWG operator, the boundedness and monotonicity properties are met.

Theorem 5.14. Ifall T; = <(Ai,u,»)~ [BIUTE, BUTU] [BoWEE | By W] [ﬂgwfﬂ,ﬁ3mf“]>(i =1ton)are
equal, then GSRDzoNSNIVWG(Fl, Ia.,Tn )= L.

6 MADM using SRDioNSNIV data

Letl = {fl, fg, ceny fn} be the n-alternatives, C' = {C1, Cy, ..., Cy, } be the m-attributes, w = {(1, (2, .., (m }
‘Re the weights of attributes,

Fij = (igy )i (81975, BT, [B0TE BT, (B3 0TS, 330TH) ) s denoted by SRDIONSNIVN of
I'; in C;. Here,

(3107, 51T [5038, o0 [w72, 03] € 0,1 and 0 < (BT + /(B0 () +

ij
(W74 (n)) < 2. Here, the n-alternative sets and m-attribute sets result in the 7 x m decision matrix,

which is indicated by the equation D = (T’ Zj)nxm In a MADM problem, one tries to select the best choice
from a set of constrained options using a number of attributes with preferred weights. In this scenario, each
alternative is described in connection to each attribute using the euclidean and hamming distance ideas, and
SRDioNSNIVSs are utilized to draw a conclusion. The representation is created by adding the positive and
negative ideal values of each attribute in relation to each attributes. After applying the following algorithm, a
decision is made.

6.1 Algoritheorem for SRDioNSNIV

Step-1: SRDioNSNIV choice values should be entered.
Step-2: To decide on the normalization decision values. The matrix of choices D = (I" Z])nxm
is normalized into D = (Fij)nxm, put

By = (O ): (BT, BrUTH), (303, 5 W, (55 VTE B0 H))

and
—~ s 1L —
Ny = e MM GGTE g gTE T = 3T,
J Supl()\”)hu J Supl(,u,”) )\,LJ Y /61 %] /81 1] 761 1] Bl 1]
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Step-3: To determine the aggregate values. Usmg SRDloNSNIV 1nformat10n aggregatlon operators as a base,
attribute C; in T';, T;; = <(>/\z\], fiy); B TE, 51\1177”] [BQ\IIU ,52\111“] [ﬁglllfﬁ Bglllf“]> is aggregated

1y )
into T = (%, ); G072, B 0], (5072, 50, (572, 507V ).
Step-4: Calculate the ideal values, both positive and negative, for each alternative as follows:

fP = << sup ()Tl\])7 irilin(/ji\j));[1a1]7[171]v[0’0]>a

1<i<n 1<

v = <(1é?£n<XZ\J>7 sup (@))5[0’0}7[070]7[1’1}>'

1<i<n

Step-5: Find the ED between each option using the following two ideal values:
Step-6: The values for relative closeness are calculated as follows:

DN
Df = ———.
Df + DY

Step-7: The output that produces the best value is sup D;. Therefore, decision is making the best option for
the given problem.

6.2 Selection process based on robotic engineering

We encounter issues with decision-making every day in fields including education, the economics, manage-
ment, politics, and technology. The following five points should be taken into account as you start the robotic
engineering selection process before making your ultimate choice. Out of a large number of options, we want
to choose the best one based on professional evaluations against the criteria. Robotics is a branch of applied
engineering that has been compared to a fusion of computer science and machine tool technology. It covers
artificial intelligence, computer programming, microelectronics, production theory, and machine design. I
have now randomly selected five different kinds of Robotic nurses, Pharmarobotics, Robotic-assisted biopsy,
Antibacterial nanomaterials, Ai diagnostics and ai epidemiology. Four types of criteria for choosing a robotics
system by robot controller features (C ), affordable off line programming software (C3), safety codes (C'3),
experience and reputation of the robot manufacturer (Cy) and their weights are w = {0.4,0.3,0.2,0.1}. Out
of a large number of options, we want to choose the best one using professional evaluations against the criteria.
The decision-making informations are as follows:
[(0.85,0.6), [0.45,0.5],[0.25,0.3], [0.55, 0.6], [0.3, 0.35], [0.45, 0.65], [0.1, 0.15]
(0.85,0.8),10.25,0.4],[0.3,0.35,[0.2,0.3], [0.1,0.15], [0.5, 0.6], [0.15, 0.2]
Cy = (0.9,0.75),[0.5,0.55], [0.35, 0.4], [0.45, 0.6], [0.2, 0.25], [0.35, 0.5], [0.25, 0.3]
(0.7,0.65), [0.35, 0.4}, [0.25,0.3], [0.3,0.4], [0.2, 0.3], [0.55, 0.6], [0.35, 0.4]
(0.75,0.65),[0.4,0.45], [0.4,0.45], [0.45, 0.5], [0.35, 0.4], [0.5, 0.65], [0.1, 0.15]

[(0.65,0.6), [0.5,0.6], [0.2,0.25], 0.5, 0.65], [0.25, 0.3], [0.65, 0.75], [0.1, 0.15]
(0.85,0.7), [0.55,0.65], [0.25,0.3], [0.6, 0.85], [0.1, 0.15], [0.3, 0.4], [0.2, 0.25]

Co = | (0.8,0.75),[0.2,0.3],[0.3,0.35], [0.65,0.95], [0.15,0.2], [0.4, 0.5], [0.2, 0.3]
(0.75,0.7),[0.49,0.5],[0.2,0.25], [0.5,0.73], [0.15, 0.2], [0.55, 0.7], [0.3, 0.35]
(0.65,0.6),[0.25,0.3],[0.35,0.4], [0.35,0.5], [0.3,0.35], [0.75,0.8], 0.1, 0.15]

[(0.75,0.6), [0.55, 0.6], [0.2,0.25], [0.55, 0.75], [0.25, 0.3], [0.45, 0.5], [0.15, 0.2]
(0.6,0.55), [0.45,0.5], [0.25,0.3], [0.75,0.8], [0.1,0.2], [0.65, 0.75], [0.2, 0.3]

Cs = | (0.75,0.7), [0.65,0.7], [0.2,0.25], (0.7, 0.85], [0.25, 0.3], [0.35, 0.45], [0.1, 0.25]
(0.85,0.75), [0.45, 0.5], [0.2,0.25], [0.6, 0.65], [0.35, 0.4], [0.75, 0.8], [0.1, 0.2]

| (0.7,0.65), [0.4,0.65], [0.25,0.3], 0.6, 0.75], [0.4, 0.45], [0.65, 0.7], [0.2, 0.25]
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(0.9,0.65), [0.5,0.65], [0.2,0.25], 0.6, 0.75], [0.15,0.2], [0.5, 0.6], [0.15, 0.2]

(0.85,0.7),[0.55,0.7], [0.1,0.3], [0.3,0.45], [0.2, 0.3], [0.4, 0.55], [0.3, 0.35]

Cy= | (0.75,0.6), [0.65,0.75], [0.2, 0.35], [0.6,0.7], [0.2, 0.25], [0.3, 0.4], [0.35, 0.4]
(0.85,0.65). [0.55, 0.65]. [0.3, 0.4], [0.45,0.5], [0.15, 0.2, [0.4, 0.55], [0.25, 0.3
(0.65,0.55). [0.65, 0.7, [0.45, 0.5), [0.7, 0.75], [0.15, 0.25], [0.5, 0.7]. [0.1, 0.15]

You may find a normalised decision matrix here:

[(0.9444, 0.5294), [0.45, 0.5], [0.25, 0.3], [0.55, 0.6], [0.3, 0.35], [0.45, 0.65], [0.1, 0.15]

(0.9444,0.9412), [0.25,0.4], [0.3,0.35], [0.2, 0.3], [0.1, 0.15], [0.5, 0.6], [0.15, 0.2]

Cr= |  (1,0.7813),[0.5,0.55], [0.35, 0.4, [0.45,0.6], [0.2, 0.25], [0.35, 0.5], [0.25, 0.3]
(0.7778,0.7545), [0.35, 0.4], [0.25, 0.3, [0.3, 0.4], 0.2, 0.3], [0.55, 0.6], [0.35, 0.4]

| (0.8333,0.7042), [0.4,0.45], [0.4,0.45], [0.45, 0.5], [0.35,0.4], [0.5,0.65], [0.1,0.15]

[(0.7647,0.7385), [0.5, 0.6], [0.2,0.25], [0.5, 0.65], [0.25, 0.3], [0.65, 0.75], [0.1, 0.15]
(1,0.7686), [0.55, 0.65], [0.25,0.3], [0.6, 0.85], [0.1,0.15], [0.3, 0.4], [0.2,0.25]
Ch = | (0.9412,0.9375),(0.2,0.3], [0.3,0.35], [0.65, 0.95], [0.15, 0.2], [0.4, 0.5, [0.2,0.3]

(0.8824,0.8711), [0.49,0.5], [0.2,0.25], [0.5,0.73], [0.15,0.2], [0.55, 0.7], [0.3, 0.35]
|(0.7647,0.7385), [0.25,0.3], [0.35, 0.4], [0.35,0.5], [0.3,0.35], [0.75, 0.8], [0.1,0.15]

[ (0.8824,0.64), [0.55,0.6], [0.2,0.25], [0.55, 0.75], [0.25, 0.3], [0.45, 0.5], [0.15, 0.2]

(0.7059,0.6722), [0.45, 0.5], [0.25,0.3], [0.75, 0.8], [0.1, 0.2], [0.65, 0.75], [0.2, 0.3]

Cs = | (0.8824,0.8711), [0.65,0.7], [0.2,0.25], (0.7, 0.85], [0.25, 0.3], [0.35, 0.45], [0.1, 0.25]
(1,0.8824), [0.45, 0.5, [0.2,0.25], [0.6, 0.63], [0.35, 0.4], [0.75, 0.8], [0.1, 0.2]

| (0.8235,0.8048), [0.4,0.65], [0.25,0.3], [0.6,0.75], [0.4,0.45], [0.65, 0.7], [0.2,0.25]

(1,0.6706), [0.5,0.65], [0.2,0.25], [0.6,0.75], [0.15,0.2], [0.5, 0.6], [0.15, 0.2]
(0.9444,0.8235), [0.55, 0.7, [0.1,0.3], [0.3, 0.45], [0.2, 0.3], [0.4, 0.55], [0.3, 0.35)]

Cy = | (0.8333,0.6857), [0.65,0.75], [0.2, 0.35], [0.6,0.7], [0.2, 0.25], (0.3, 0.4], [0.35, 0.4]
(0.9444,0.7101), [0.55, 0.65], 0.3, 0.4], [0.45, 0.5, [0.15, 0.2], [0.4, 0.55], [0.25, 0.3]
[0.7,0.75], [0.15, 0.25], [0.5,0.7], [0.1,0.15]

(0.7222,0.6648), [0.65,0.7], [0.45, 0.5],

The following aggregate data for each alternative using the SRDioNSNIVWG operator SRDioNSNIVW G operator (® =

1)
= ((0.8837,0.6284), [0.107,0.1512], [0.1403,0.2028], [0.0573, 0.1044] )
T = ((0.9134,0.8239), (0.098, 0.1652], [0.0473,0.103], [0.0821,0.1351])
T's = ((0.9422,0.8365), [0.1245,0.1794], [0.1129,0.1864], [0.0722, 0.1425])
T, = {(0.8703,0.8106), [0.0984, 0.1357], [0.0972, 0.1557], [0.1426, 0.2145])
[

5= ((0.7997,0.7306), [0.1375,0.1901], [0.1545, 0.2213], [0.0684, 0.1175]>

Determine the optimum values, both positive and negative, of the following alternatives:

I'” = ((0.9422,0.6284),1,1,0) and TV = ((0.7997,0.8365),0,0,1)

The following table shows the ED between each alternatives positive and negative ideal values:

DF =0.1805, DY = 0.1477, DY = 0.1733, DY = 0.1986, D’ = 0.1914

DY = 0.08, DY = 0.1144, DY = 0.0881, DY = 0.0627, DY = 0.0699.

The values for relative closeness are calculated as follows: D7 = 0.307, D3 = 0.4364, D3
7 = 0.2398, D = 0.2676.

Ranking of alternatives are as follows: fg > fs > fl > fg, > f4.

Therefore, the optimal one is Pharmarobotics.

6.3 Comparison for proposed models and existing models

= 0.3371,

Using the aforementioned facts as a basis for analysis and discussion, we propose the SRDioNSNIVWA,
SRDioNSNIVWG, GSRDioNSNIVWA, and GSRDioNSNIVWG approaches, which are based on ED and

HD, respectively. The different distances are as follows:
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=1 SRDioNSNIVWA  SRDioNSNIVWG  GSRDioNSNIVWA  GSRDioNSNIVWG

TOPSIS-Euclidean [y >T3>Ty [,>Ts>1 [y >T5>T4 [>T >T,

distance (proposed) I > f5 f5 > Ty Iy > fs f5 > T4

TOPSIS-Hamming [>T >14 [, >Ts>1 [y >T5>T1, Io>T5>T1,

distance (proposed) fg, > ﬁ; fg, > I~‘4 f5 > 1~“4 fg, > I~“4

Euclidean distance” f2 > fg > f4 fg > f3 > fl fz > f3 > f4 fz > fg > f1
T, >Ts Ty >Ts Ty >Ts T, >Ts

Hamming distance’ fg > ff; > f4 fg > fg > f4 fg > ff; > f4 fg > fg > f4
T, >Ts Ty >Ts Ty >Ts T >Ts

7 Conclusion:

For SRDioNSNIVSs, we have presented the ED and HD measures in this study. These distance measures
are advantageous due to their mathematical simplicity. With the help of suitable numerical examples, the
superiority of the ED and HD measures is demonstrated. It is established that both the ED and HD metrics
are applicable. With regard to SRDioNSNIVWA, SRDioNSNIVWG, GSRDioNSNIVWA, and GSRDioN-
SNIVWG, we have suggested aggregation operation rules. Additionally, we covered some of these operators
features and provided some examples. In uncertain and inconsistent circumstances, the implementation of
the SRDioNSNIV MADM technique can assist people in selecting the best option from a range of available
options. To MADM problems depending on ®, we have used the SRDioNSNIVWA, SRDioNSNIVWG, GSR-
DioNSNIVWA, and GSRDioNSNIVWG operators. With the SRDioNSNIVWA, SRDioNSNIVWG, GSR-
DioNSNIVWA, and GSRDioNSNIVWG operators based for ®, the distinct ranking of alternatives can be
discovered. The study presented above concludes by showing that the ranking of alternatives is most signif-
icantly impacted by the generalized values of ®. The decision-makers may choose to select the values for ®
based on the real situation for the best conceivable ranking before proceeding with the necessary judgments.
Therefore, based on the values of ®, the decision-maker may choose how to arrive at the result. ED and HD
metrics offer a number of practical uses in the study of data. The author is convinced that the discussions in
this paper will be beneficial to future academics interested in this field of study because it is still in its early
stages.

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