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Abstract: In this study, some constructions related to interval generalized set-valued neutrosophic
quintuple sets and score and certainty functions are given. Moreover, optimistic union, pessimistic
union, mean union, optimistic intersection, pessimistic intersection and mean intersection
operators are defined for interval generalized set-valued neutrosophic quintuple set. Thus, interval
generalized set-valued neutrosophic quintuple set are effectively used in decision making
applications. An example application was realised using these operators and functions. With this
application, the use of operators and functions in decision making methods was demonstrated. In
addition, it was concluded that similar or different results can be obtained by using different
operators. In addition, the importance of choosing the appropriate operator for the problem in
decision making applications was mentioned for the decision making process. Researchers can
obtain more objective results in decision making processes by using the operators and functions in
this study.

Keywords: Interval Generalized Set Valued Neutrosophic Quintuple set, Interval Generalized Set
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1. Introduction

The theory of neutrosophic sets and neutrosophic logic, developed by Florentin Smarandache
in 1998, provides an important mathematical framework for handling uncertain concepts more
effectively [1]. Furthermore, Wang et al. in 2010 defined single-valued neutrosophic sets (SVNS) [2].
This theory determines the degrees of truth (T), uncertainty (I) and falsity (F) of each element in the
interval [0,1]. Thus, it recognises that each element has a degree of uncertainty, without being bound
to a precise degree of truth or falsity. Neutrosophic set and logic theory is an important tool for
understanding and solving complex situations full of uncertainties and finds applications in many
different disciplines. Kargn and Sahin defined SuperHyper Groups and Neutro-SuperHyper
Groups in 2023 [3]. Sahin et al. 2023 defined metric spaces and normed spaces for neutrosophic
numbers [4]. ]. Jakhar et al. In 2024, he studied to find the stability of Cauchy additive functional
equation in neutrosophic normed space [6]. S.N. Suber Bathusha and S. Angelin Kavitha Raj did a
study on a new approach on the energy of 4/-dominated single-valued neutrosophic graph structure
in 2024 [7]. B. Banik et al. conducted a study on the Analysis of Economic Decline of Different
Countries due to COVID-19 Surge in 2024 with Advanced Multiple MOORA Strategy under

Memet. Sahin, Abdullah Kargin, Damla Yalvag¢. Some Operators For Interval Generalized Set Valued Neutrosophic
Quintuple Numbers And Sets



Neutrosophic Sets and Systems, Vol. 70, 2024 156

Pentagonal Neutrosophic Area [8]. P. Agarwal et al. 2024 on Ideals and Filters in Neutrosophic
Topologies Generated by Neutrosophic Relations [9].

Wang et al. In 2005, Wang et al. defined interval neutrosophic sets (INS) as an important step in
the development of neutrosophic theory [9]. In INS; accuracy, uncertainty and inaccuracy values are
used as intervals instead of a single value. This approach provides a more useful structure in
decision-making applications because it is often not possible to make a definite judgement in a
decision-making situation. In offer a more flexible approach when dealing with decision-making
situations fraught with uncertainty. In 2022, Kargin and Sahin defined interval generalized
set-valued neutrosophic quadruple sets and numbers [10]. In 2023, Sahin and Kargin defined
interval generalized set-valued Pythagorean neutrosophic quadruple set [11]. In 2024, Lo, H. W.
conducted a study on a new interval neutrosophic-based group decision-making approach for
sustainable development assessment in the computer manufacturing industry [12]. Rosli, S. N. L. L,
and Zulkifly, M. I. E. Z. 2024 on Interval Neutrosophic Cubic Bézier Curve Approximation Model for
Complex Data [13]. Hamad, F. A., and Algamudi, B. M. In 2024, he did a study on N-Cylindrical
Fuzzy Interval Neutrosophic set [14]. Li, H. In 2024, he conducted a study on an improved group
decision-making framework for financial performance evaluation of high-tech enterprises in an
interval neutrosophic environment [15].

Smarandache defined neutrosophic quadruple sets and numbers in 2015 [16].Neutrosophic
quadruple set have truth (T), uncertainty (I) and falsity (F) values as in neutrosophic sets, but unlike
neutrosophic sets, they also have known and unknown parts such that (i)+(T+kI+IF) (ijkl€ R or C)
[17]. Thus, this set is named with neutrosophic quadruple set because of four components
(i, jT, kI, IF). Therefore, neutrosophic quadruple sets are a generalization of neutrosophic sets. Sahin
et al. in 2020 defined generalized set-valued neutrosophic quadruple sets and numbers [18].Thanks
to this new structure, neutrosophic quadruple sets can be used in decision-making applications.
Sahin et al. In 2021, Sahin et al. defined generalized Euclidean measures based on generalized
set-valued neutrosophic quadruple numbers and multi-criteria decision-making applications [19].
Kargin et al. In 2021, he studied on Generalized Hamming Similarity Measure Based on
Neutrosophic Quadruple Sets and Applications to Legal Sciences [20]. In 2022, Sahin and Kargin
defined interval generalized set-valued neutrosophic quadruple sets [21]. A new structure was
obtained using interval neutrosophic sets and generalized set-valued neutrosophic quadruple sets
together. Sahin et al. In 2022, Pythagorean neutrosophic quadruple set and set-valued Pythagorean
neutrosophic quadruple set were defined [22]. In 2023, Kargin and Sahin defined neutrosophic triple
normed spaces based on set-valued neutrosophic quadruple numbers [23]. Sahin et al. in 2023
defined interval generalized set-valued neutrosophic quadruple graphs [24]. Sahin and Kargin
defined interval generalized set-valued Pythagorean neutrosophic quadruple numbers in 2023 [25].

Sahin et al. In 2022, neutrosophic quintuple sets and numbers were defined [26]. Neutrosophic
quintuple set have truth (T), uncertainty (U), contradiction (C) and falsity (F) values as in
quadripartitioned neutrosophic sets, but unlike quadripartitioned neutrosophic sets, they also have
known and unknown parts such that (i)+(GT+kU+IC+mF) (ijklme& R or C) [26]. Thus, this set is
named with neutrosophic quadruple set because of five components (i, jT, kU, 1C, mF). Thus, this
new structure, which is a generalization of neutrosophic quadruple sets and quadripartitioned
neutrosophic sets, provides the properties of both neutrosophic quadruple sets and
quadripartitioned neutrosophic sets. In 2022, Sahin and Kargin defined interval set-valued
neutrosophic quintuple sets (ISVNQS) and numbers (ISVNQN) [27]. These new sets, which are a
generalization of neutrosophic quintuple sets and interval quadruple neutrosophic sets, satisfy the
properties of both neutrosophic quintuple sets and interval quadruple neutrosophic sets. In 2022,
Sahin and Kargin defined bipolar neutrosophic quintuple set and bipolar set-valued neutrosophic
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quintuple set [28]. Sahin et al. defined generalized set-valued neutrosophic quintuple set in 2023
[29]. This new structure, which is a generalized form of set-valued neutrosophic quintuple set,
provides the properties of set-valued neutrosophic quintuple set. Sahin et al. in 2024 defined
single-valued neutrosophic quintuple graphs [30]. Thus, a new structure using generalized
set-valued neutrosophic quintuple set and graph theory is obtained. Sahin et al. 2024 defined
interval generalized set-valued neutrosophic quintuple sets IGSVNQS) and numbers (IGSVNQN)
and (IGSVNQS) graphs [31]. Thus, a new structure was added to both neutrosophic quintuple set
theory and graph theory. Also, Chatterjee et al. defined quadripartitioned neutrosophic set [32] in
2016. Pramanik obtained interval quadripartitioned neutrosophic set (IQNS) [33] in 2022.

In this study, in the Preliminaries Section, the basic definitions and properties to be used in the
study are given. In the Research and Fundigs Section, some constructions related to (IGSVNQS) and
score and certainty functions are defined. Moreover, optimistic union, pessimistic union, mean
union, optimistic intersection, pessimistic intersection and mean intersection operators are defined
for IGSVNQS. Thus, IGSVNQS are made available for decision making applications. In the
Application Section, a sample application was made using the functions and some operators defined
for IGSVNQS. With this application, the use of operators and functions in decision making processes
is concretely demonstrated. In addition, it was shown that similar or different results can be
obtained by using different operators and the importance of choosing the appropriate operator for
the problem in the decision making process was emphasised. In the Conclusion Section, the findings
of the study are summarised and suggestions for future studies are presented.

2. Preliminaries

Definition 2.1: [2] Let P be a universal set. For Vp € P,
a SVNS 4 over P with functions; is defined as

A= {0, iy Lawy Fam): D € P}
such that

0< TA(m"‘ IA@')"‘FA@') <3
TP - [01], I;:P - [01] and Fz:P - [0,1]

Where Tj05), i and Fzgy, are the degree of truth, degree of indeterminancy and degree of falsity
of p € P respectively.

Definition 2.2:[10] Let P # @. An INS is defined as

A={<p, [T 35 T3] I"ap 13w} [F*30) FUap] >:P € P}.
Here,
(T2, T ay ) [P 2y IYay]  and  [Flag), FUag| are intervals
Tz P - [0,1], TY; : P — [0,1] truth functions,
I'; P - [01)], IY;4 : P - [0,1] indeterminancy functions,

Flz P - [01], FV; : P - [0,1] are falsity functions.

Memet. Sahin, Abdullah Kargin, Damla Yalvag. Some Operators For Interval Generalized Set Valued Neutrosophic
Quintuple Numbers And Sets



Neutrosophic Sets and Systems, Vol. 70, 2024 158

Definition 2.3: [32] Let P # @. An IQNS is defined as

A={<p: [Ty Tap L [V 30 UV ap) [Cr 2 €V ap)) [Fr 3 FVan)] i € P}

Here,

(T30 T4} [U 3 UV ) [C ), €Vap] and [Fhags), V)| are intervals

T!4 P - [0,1], TY; :P - [0,1] truth functions,

Ul =P - [0,1] UY; :P - [0,1] unknownability functions,

Clq P - [0,1], CY; P — [0,1] contradiction functions,

Fly P > [01], FY; :P — [0,1] falsity functions.

Definition 2.4:[19] Let V" be a set and P(N') be the power set of . An ISVNQN is represented as
ﬁN=(-¢: -'TJT[TL: TU]: :TJU[UL/ UU]/ :ﬁc[CLr Cu]r f’F[FLr FU])

Here, the components Tt, TY,U%, UY,ct, CY,Ft, FU are the truth, unknownability, contradiction
and falsity functions in the IQNS. In addition,

P, Pr, Py, Pc,Pr € P(N)
Also, an ISVNQS
R={(P, Py[TE, TY], PylUL, UY], PcICE, CY), Pp[FL, FU1):P, Pr, Py, Pc, Pr € P(NV)}
is shown in the form. Here it is,
(P, PyIT, TY], Pyl[U', UY), PclCh, CV), Pr[F*, FU])
represents a number, idea, object, etc. Also
uj’)/r
is called known part and
“(PrlTh, TY1, PylUY, UY), PlC, CY), Py[F*, FU)”
is called the unknown part.
Definition 2.5:[19] Let
Ry)1 = Py, Py [T, T, Py [U', UY, Py ICY, €Y, Py [FY, F*))
and
Ry)2 = Py, Py, [T, T, Py [U', UY], Py [C', €], Py [F', F))

be two ISVNQSs.
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The operations U and N are defined for ISVNQSs as following
D(Ry)1 U Ry)2= (P U 7’2/(7’” Ugv’zr)[Tl/ Tu]/(gv’u, U 7’2,,)[”!/ Uu]r(-'731c UTZC)[CI, ],
(P1p UPIF, FY))
ii)(Ry)1 N (Ry)z= (P11 N 7’21(3311 n j’zr)[Tl/ Tu]/(jily n 7’2,,)[”!/ Uu]r(gvalc njv)zc)[clr ],
(P1p NP p)IF!, FY))
Definition 2.6: [31] Let V' # @ and P(NV') be the power set of N. An IGSVNQS
R=1{<Pizy Prrg | T'roT'%) Pryg Uy U] Prgg [C'y 2] Pipy [Fiz, Fz,);

?Zﬁzl ?ZTﬁZ[ TLﬁz'TUﬁz]l ?Zyﬁz[ULﬁzl UUﬁz]’ ‘?Zcﬁz[cl‘ﬁzl Cuﬁz]’?ZFﬁz[FLﬁz’FUﬁz];

Pz, Pop- [ T'z,.TVz.], ‘.TJSUJES[ULE’ U] j’SCﬁS[CLﬁs' cuﬁs]ﬁs%s[ﬂﬁs,puﬁs] >,
:ﬁl ~ ,?luﬁl,?lcﬁl,?lpﬁl € P(N),l = 1, 2,3, ...,S}

Ry

is shown in the form. Where T*%, TY3,U'%, Uz, C'%, C'z, F'%,F'% the components are

the degree of truth, degree of uncertainty, degree of contradiction and degree of falsity.
Also, an IGSVNQN
(Ra) =< Pagyy Pigg | T2 TV) Pryg [V'my VW) Picy [C'r, C'x,)
7’1”{1 [F'z,, F'%1>)
is shown in the form. Here, it is shown as
//j’)lﬁln
known part and
”7’1”}1[7‘%1, Tz, fluﬁI[ULﬁlf UY%,], 7’1%1[@%1, %1 7’1%1 [Fz, F'%1"
is called the unknown part.

It can also be represented as

R={(Ry);1=12,..,s}
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3. Research and Findings

3.1. Some Structures Related to Interval Generalized Set Valued Neutrosophic Quintuple Sets

Definition 3.1.1: Let

R={<Pg, 5’31Tﬁ1[ T'%,TY%,], 5’31U7§1[UL721, Uz,1, jﬁlcﬁl[cl‘ﬁlr Cuﬁl]rijlpﬁl [Flz, FUz,1;
Poz, SﬁzTﬁz[ T %, TV %,], Sﬁzuﬁz[ULﬁzz UYz,1, Sﬁzcﬁz[cLﬁzr Cuﬁz]rﬁzFﬁz[FLﬁZ»FUﬁz]P

‘lﬁlsﬁ PSTﬁS[ TLﬁS'TUﬁS]/ :Psuﬁs[ULﬁsl qués]/ jzcjés[cl‘jés’ CUﬁS]’:}zFﬁS[FLﬁS’FUﬁS] >/

7
S

Pl:le'PlTﬁl'?lUﬁl'?lcﬁl'?lpﬁl EPWV);l=1.23,..,5}

and
H={(<Pyg, ﬁlTﬁl[ Th e, Tz, ﬁluﬁl[uLﬁll UVz.], ﬁlcﬁl[cLﬁl, Cuﬁl]’ﬁlpﬁl[FLﬁl’FU}Tl];

Posty Porgl T'ap Tl Payg WUty UV Pocy [Ch ey CU ) Popy [Fhat, FU,);

Sﬁs/ jjSTj'v[s[ TL}N[SJTU}N[S]/ jisuﬁs[ul‘ﬁsl UUﬁS]/ jSSCﬁS[CL}N[S/ CUﬁS]IjSSFﬁS[FLﬁS’FUﬁS] >/

Pugey Prrge Progey Prcsey Prr, € POVIL= 1,23, ,5)
be IGSVNQSs.
i) H isasubsetof R (R ' &) if and only if
P Pz Prps ijle[l , ﬁ’Uﬁl c?,

_, P, <P, , P, P, _
o, " TR teqr 7 T FR LR 7

L L _ U _ U _ L L _ U U _
TﬁlST}[l' TRlST Hy s URlZU}[l’ U RZZU ,

L. _—_ rL_ U. — U _ L_ _ gL _ U. —frU _
CRL_C}Q/Cﬁl_c}[l/FRl_F}[l/Fle_F}[l

Example 3.1.2: Let A = (%, {,7,5, f, k, b, [} be aset and
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X = {<{nt1},{# f, b}0,0.6],{1}[0.3,0,6],{$, £}[0.6,0.7], {£}[0.6,0.9];
{£},{¢, £}10,0.5],{h}[0.4,0.7],{r, $}[0.5,0.9],{[}[0.2,0.6] >},

2 ={<{ntsk1}{#f b, 1}[0,08]{n}[0.2,0.5],{r 3k [}[0.50.7],{r £}[0.5,0.8];
{k,1},{t,f,1}[0.1,0.6],{h, [}[0.3,0.4], {r, 7, $}[0.5,0.8],{r, {}[0.2,0.3] >}

be two IGSVNQSs.

(X N)1 and (Zy), satisfy the conditions

((x), < (2),)
such that
(w60 c (b sk 10, {7.f.6) c (. f.5.0, 08 c (b0}, {s.6) < (185D, {f} < ()
0<0, 06<08,0.3>0,2,06>05,06>05,0.7>0.7,0.6 >0.5,0.9 = 0.8.

Similarly, the (f N) 2ar1d (Zy), satisfy the conditions

(%), = (Z0),)
such that
(o), {t A} < {t.£ D, (B} < (b1, (5} (07,8, (7} < {71}
0<0.1,05<06,04>03,07=>04 05=>0.509=>0.8, 0.2=>0.2, 0.6 >0.3.

Thus, we obtain that

=)
n\
N

Definition 3.1.3: Let
(ﬁN)1={< ﬁlﬁl’ ?ZWI[ T' 2, TV2,] jjluﬁl[ULﬁlf UY%,], ﬁlcﬁl[cLﬁl, Clz], ﬁlFﬁl [Frz, FUz,]>)
be an IGSVNQN. Score and accuracy functions for IGSVNQN is defined as

Sp((Ry)1) = | - (ﬁlﬁl - \ﬁlTﬁl) — (ﬁlﬁl - ﬁlUﬁ;)(géﬁs)(jjlﬁl - 73163@1) ~ (:ﬁlﬁl n fﬁlFﬁl)| +
1

[T'7, = Uls, = C'r, = F'a,| [TVa, —U"%, —C'% —Fs,|
3 3
s (ﬁlml/‘{ﬁll/ﬁl) ts (7317"3!71/731(3721) ts (ﬁlTﬁl/SﬁlFﬁl)
2.5(731Tﬁ1)

+1

Kp((Ry)1) = + TL?él + TUﬁl
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Where s (731 ﬁl) is the number of elements of the set 731751,
s (731 2, N P, % ) is the number of elements of the intersection of the sets P, z,and P, y
1 1

s (531 rd, /P Uﬁl) is the number of elements of the difference of the sets P, v, and P, vz,

3.2. Operators for Interval Generalized Set Values Neutrosophic Quintuple Sets

Definition 3.2.1: Let

R={<Prg, 7’1”@1[ T'q,.TV%,1, ﬁluﬁI[ULﬁlf UY%,1, ﬁlcﬁl[cLﬁll C”ﬁllrleﬁl[FLﬁljF"ﬁl];
Pory Porgl T'aTV'21 Pay (U UV2,) Pagyy [Chay CU2)Popy [Fhay FU2,);

ijsg”gsl ‘{PsTﬁS[ TLﬁsiTUﬁs]l P [ULﬁsl UU??S]/ :ﬁscﬁs[cl‘ﬁsr Cuﬁs]rﬂpﬁs[FLﬁstFUﬁs] >,

Sujés
?ljél’?lTﬁl’?lUﬁl’?lCﬁl’?lFﬁl € P(N),l = 1,2,3, ...,S}

and
f={< 331}71, ﬁlTﬁl[ Tl e, Tz, ﬁlvﬁl[ULﬁlf UVz], ﬁlcﬁl[cLﬁl, cuﬁl],ﬁlml[ﬂﬁl,puﬁlb

Pasz, PZTﬁZ[ Tl i, TVz,), ?ZUﬁZ[ULﬁz/ UVz], ?ZCﬁZ[CLﬁz' Cuﬁz]'?ZFﬁz[FLﬁz’FUﬁz];

:PS}TSI :PST}TS[ TL}TSJTU.’F[S]/ jjSU:f[S[UL?TSI UU}TS]/ jsSCf[S[CL}TSI Cuﬁs]lj);pﬁs[FLﬁs’FUﬁs] >/

:Plﬁl’PlTﬁl’PlUﬁl’PlCﬁl’PlFﬁl € P(N),l = 1,2,3, ...,S}

be two IGSVNQSs.
i. The “mean U” operation for R and # is defined as

RUyH ={<Pig g, Pirp pl T'am T 20, ) ﬁluﬁlﬁl[ULﬁlﬁlf UY%. 71

L_ _ Uu_ _ D L_ _ u_. _1.
1Cﬁ1}~[1[c leflic le{l]’?lFﬁlﬁl[F Rl?[l'F Rl?[l]/

D D L_ _ Uu_ _ D L_ Uu_ _
?Zgézﬁ‘z/ szTﬁzﬁz[ T RZ}[Z'T Rzﬂ'[z]/ ?ZUﬁZﬁZ[U RoyHyr U RZ}[Z]’

D L_ _ Uu_ _ D L_ _ u. _ 1.
?Zcﬁzﬁz[c Rz}[zic RZHZ]'?ZFﬁZ}TZ[F RZ}[Z'F fRZ}[Z]/
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5 5 L__ mU_ 1 & L U
:Psﬁsﬁsl :PSTﬁsﬁs[ T RSS‘-[S'T 27257-[5]/ :Psuﬁsﬁs[U RsHgr U RSS’-[S]r
5 L. _ fU_ 15 L. _ pU_

?Scﬁsﬁs[c Rt C RSS‘-[S]':PSFﬁSﬁS[F Refte B it >

_ePW)l=123,..,s).

PramrProe P PP
lRlHl’ lszﬂ'[l' lUﬂzﬂ-[l' lC.‘Rﬂ'[l' lF.'Rﬂ'[l

Here, for 1 = 1,2,3, ...,s;

Ty +1l Vs +TV 5 uly +u uVs +u¥s

Tl =—% % qpu__ __ R N gL BTN U S R
RiH, 2 7 RyH, 2 7 RiH, 2 ’ RiH, 2
cls +c cYs +cV Fls +F FUs +F

CL = Ry Hy C = Ry Hy F = R Hy F = R H
RiHy 2 ’ RiHy 2 4 RiHy 2 4 Ry 2

ii. For R and ¥, the operation “mean N " is defined as

s g 5 5 L. mU_ _1 % L v
RNy H ={< ?1351}71: ?1Tﬁ1}~[1[ T %70 T mymt, 1 ?11@1}71[(] & 77y U” )

D L_ _ U._. _ D L_ _ u. _1.
?1Cjé1ﬁ1[c Rl}[lic le{l]’?lpﬁlﬁl[F Rlﬁ}[l'F Rlﬁ}[l]l

D L_ U_ _ D L_ _ U_ _
?Zﬁzﬁzl :PZTﬁzﬁz[ T RZI"[ZJT IRZI}‘[Z]/ ?ZUﬁzﬁz[U RoyHor U :RZ}[Z]’

D L_ _ u_ _ D L_ _ u_ _ 1.
ch‘ézﬁz[c :sz‘[z’c Rz}[z]’?zpﬁzﬁz[F RZ}[ZJF Rz}[z]/

L_ _ U_ _ D L_ _ u_
:Psﬁsf[s/ :PST.'ES}TS[ T RS}[SJT :Rs}[s]’ ?Suﬁsf[s[u RsHgr U :Rs}[s]’

L. rU_. 15 L. pU. _
Pscﬁsﬁs[c #Hte C Rsﬂs]:?sFﬁsﬁs[F Refio F wets] >

__ePW)l=123,...5)
l

PP P PP
WRfty e g g, Wagr,” Lergr)” PR

Here, for | = 1,2,3, ..., s;

_ _ L. _
T Tha T, o ) TV Ubs = Ul +Ulg, UV = UV +0%,
RiH — 2 ’ Ry — 2 ’ RiHy — 2 ’ Ry — 2
cls +c cYs +c FLs +F FUs +FU
Cls - = R =M o~y R Flo - = PR H opu o R A
R 2 ’ R,y 2 ’ R,y 2 ’ R,y 2

Example 3.2.2: From Example 3.1.2, for X and Z, we obtain that
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i Xuyz2={<{nt#sikh{ntf b1}0.050.7] {3 0}0.250.65], {173, f, k}[0.4,0.65],
{t,f}10.45,08;{f, k,1},{t, 73, f,1}[0.3,0.6],{¢, 7, b}[0.4,0.65], {1, {, 7, }[0.25,0.7],{, £}[0.2,0.55] >}
ii. Xny2={<{nti}{f }0.050.7],{i}[0.250.65], {#}[0.4,0.65],{f}[0.45,0.8];
{k},{f, 1}[0.3,0.6],{5}[0.4,0.65],{n, $}[0.25,0.7],{{}[0.2,0.55] >}
Definition 3.2.3; Let
R={<Pg, 5’31Tﬁ1[ ', T'%,], 731U7§1[UL721, Uz1, jﬁlcﬁl[cl‘ﬁlr €Y%, 731Fﬁ1[FL7§1»FUﬁ1]P

Pogy Parg l T'ap Vo) Py Uiy UV Pocyy [Chry CV,) Papy [Fh2, Fl2,

P, fsTﬁs[ T'2., T2 ﬁsUﬁS[ULﬁs/ Uz1, fﬁsCﬁS[CLﬁsf CUﬁS]stﬁS[FLﬁS;FUﬁS] >,

Sﬁsl

Pigy Pirg ,iPzU P, ~,?1Fﬁ EPV);l=1.23,..,s}

and

H={(<Pyg, ﬁlTﬁl[ Th e, Tz, ﬁluﬁl[uLﬁll UVz.], ﬁlCﬁl[Cwa Cuﬁl]’ﬁlpfﬁl[FLﬁl’FU}Tl];

ﬁz;ﬁz/ ?127}72[ TL:IT[Z:TU:IT[Z] ?2U~ [U Hyr uv Hz] ?zc [C FHyr CU?{Z] ?2}:' [F .’I-[z’F 7{2]

ﬁ H. jSSTj'v[s[ TL}N[SJTU}N[S]/ jisuﬁs[ul‘ﬁsl UUﬁS]/ jSSCﬁS[CL}N[S’ Cuﬁs]’jSSFﬁs[FLﬁs’FUﬁs] >/

P ?ZTN,?ZU ?,C ,ﬁ,FﬁleP(N),-l=1,2,3,...,5}

be two IGSVNQSs.

i. For R and H, the operation “ optimistic U” is defined as
BU. T = (<P L. mU_ 1 P L U
RU,H ={< Pigy Prrg ffl[ T %7, T 7,9, ) ?1115@1}71[” &7ty U my, )
L cU_ 1P L. RU_ _ 1
1Cﬁ1}~[1[c leflic le{l]’?lFﬁlﬁl[F Rl?[l'F Rl?[l]/

D L_ U _ D L_ Uu_ _
:PZ' i’ ‘{PZ 5 ffz[ T RZT[ZJT Rzﬂz]/ ‘{PZUjéZﬁZ[U RoHor U RZ}[Z]’

L_ _ Uu_ _ D L_ _ u_. _1.
Zcﬁzﬁz[c Rzﬂzic szfz]"{PZFﬁZﬁZ[F RZ?[Z'F RZ?[Z]/

5 L. _ U
Psﬁs ﬁsffs[ T g0 T #71,)s ?sug”_[ [u* RHsr uv Rl

— ~ v
?Scﬁsﬁs[c RSHS C RS}[S]; sté [ RS}[S'F RS}[S] >,
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__eP(V)l=123,..,s}

PrscrPr o P PP
Z:Rl}[l’ lTRﬂ'[l' lURﬂ'[l' lC:RLS"[l' lFfRﬂ'[l
Here, for [ =1,2,3, ..., s;

Pigym, = (Sﬁlﬁz Uﬁlﬁz)’ SElTﬁﬂTfl - (55,% v SE’Tﬁl)’ Sﬁlumﬁl - (SBIUﬁ,l v SBlUﬁl)
Sﬁlcmﬁl - (Sﬁlcm Uﬁlcm)’ SElFleﬁl - (55,% v SﬁlFle)

T'zm, = max{T'z, Tl %}, TV 7,7, = max{TV%,T" 7}

Ulgg, = min{U'z,U g}, UV %z, = min{U"z,U%%}

Clgm, = min{C"z,C"z 3, C'z7, =min{CY%,C"7}

Flag, =min{F'z,Fty 3, FUz5, =min{F'z, FUz}

ii. For R and H, the “ optimistic N”’operation is defined as

LG 5 L. mUu_ 1 & L v
RNy H ={< Pig,ay ?1Tﬁ1}~[1[ T %5 T" %95, ?11@1}71[(] #dty Ulg, )

D L_ _ U._. _ D L_ _ u. _1.
1Cjé1ﬁ1[c Rl}[lic le{l]’?lpﬁlﬁl[F Rlﬁ}[l'F Rlﬁ}[l]l

D D L_ _ U._ _ D L_ _ U_ _
?Zjézﬁzl ?ZTﬁzﬁz[ T RZHZJT RZHZ]I :PZUﬁzﬁz[U RoyHor U .'szf'[z]’

L_ _ u_ _ D L_ _ u_ _ 1.
ch‘ézﬁz[c :sz‘[z’c Rz}[z]’?zpﬁzﬁz[F RZ}[ZJF Rz}[z]/

L_ _ U _ D L_ _ u_ _
Psﬁsﬁs/ PSTﬁsﬁs[ T RSHS:T IRSII-[S]/ ?Sl’ﬁsﬁs[u RsHgr U .’RS?{s]r

L. rU_. 15 L. pU. _
Pscﬁsﬁs[c #He C Rsﬂs]:?sFﬁsﬁs[F Refio F wets] >

Plﬁlﬁl’PlTﬁlﬁl’PlUﬁlﬁl’Plcﬁlﬁl’PlFﬁlﬁl € P(.N),l = 1,2,3, ...,S}
Here, for 1 =1,2,3, ...,s;
Prgy, = (Pig, 0 Pisg), Prrgm, = (?lraél n ?’Tﬁz)’ Prog, = (?lum n ?lvﬁ,)
Preq, = (Plcm n?lcm)' Piegm, = (?lFﬂél n ?lFf[l)
TL]?[}T[ = maX{TLﬁl’TLﬁl}/ Tujélﬁl = maX{TUjél’ TU?‘T[}
ULﬁﬂ'Tl = min{ULﬁl’ UL}T[}/ UU 7%177[1 = min{UUjél' UU?‘T[}
CLﬁlﬁl = min{CLng,CLj?[l}, CUjélj‘[l = mil’l{CUﬁl, Cug?[l}

L. — in(FL. L U_. _ — infFU U _
Frog, =min{F g, F 5}, F" g, = min{F %, F" 7}

Memet. Sahin, Abdullah Kargin, Damla Yalvag. Some Operators For Interval Generalized Set Valued Neutrosophic
Quintuple Numbers And Sets



Neutrosophic Sets and Systems, Vol. 70, 2024 166

Example 3.2.4: From Example 3.1.2, for X and Z, we obtain that
i. Xu,Z2={<{ntrslk}{nrfb1}01,08]{ns1}[0.205]{n7s1 f, k}[0.3,0.6],
{t, f}10.3,0.71;{f, &, 1}, {t.# 5, f,1}[0.5,0.6], {,# b}[0.3,0.4], {1, £, 7, §,[}[0.1,0.6],{I, £}[0.1,0.3] >}
ii. Xny,2={<{nti}{f }0.1,08]{}0.2,0.5],{}0.3,0.6],{f}0.3,0.7];
{k},{f,1}[0.5,0.6],{5}[0.3,0.4], {, $}[0.1,0.6], {}[0.1,0.3] >}
Definition 3.2.5; Let
R={<Pg, 7’1”@1[ T'q,.TV%,1, ﬁluﬁI[ULﬁlf UY%,1, ﬁlcﬁl[cLﬁll C”ﬁllrleﬁl[FLﬁljF"ﬁl];

Pz Parg l T'ap TV Poy Uiy UV Pocyy [Cmy CV, ) Popyy [Fh 200 FV2,);

Pory Porg | T TVz) ﬁUﬁS[ULﬁS/ Uz1, fscﬁs[CLaésr C"ﬁS]rﬂFﬁS[FszS;FUﬁS] >,

ST:RS

Pigy Pirg ,iPz ?lc ,?lr EP(N);l=123,..,5)

UgR

and
H={< 331}71, ﬁlTﬁl[ Tl e, Tz, ﬁlvﬁl[ULﬁlf Uz, ﬁlcﬁl[cLﬁl, cuﬁl],ﬁlml[ﬂﬁl,puﬁlb

“PZ}TZI :PZT}TZ[ TLﬁZJTUﬁz]/ “PZU:;_TZ[ULIFTZI Uuﬁz]/ ?ZCﬁZ[CL}N[Z’ Cuﬁz]’?Zpﬁz [FLﬁz’FUﬁz];

jjsf[s/ :PST}TS[ TL}TSJTU.’F[S]/ jjsuﬁs[ul‘ffsl UU?TS]/ jsSCf[S[CL}TSI Cuﬁs]lj);pﬁs[FLﬁs’FUﬁs] >/

P ?ZTN,?Z ?, ,ﬁ,FﬁleP(N),-l=1,2,3,...,5}

Ut Cir

be two IGSVNQSs.

i. The “pessimistic U’ operation for R and # is defined as

RUpH ={< Py, = 731”@17?1[ T %7, T #,7,) 73111 5 7T [ULﬂ'ely{l/ UY% 71

D L_ _ U_ _ D L_ _ u_. _1.
1Cﬁ1}~[1[c leflic le{l]’?lFﬁlﬁl[F Rl?[l'F Rl?[l]/
Prr i, P [ T, TV 200) Paygy g [UF UY%,7,)
2R,Hy 2T R, 9t Radpr 1 Ro¥ol V 2y g5 g7 RaHyr RoFp b

—

L_ _ Uu_ _ D L_ _ u. _ 1.
?Zcﬁzﬁz[c Rz}[zic RZHZ]'?ZFﬁZ}TZ[F RZ}[Z'F fRZ}[Z]/

—

‘rP R irﬁsﬁs[ T RsHsr T RS}[S] ?su~ ~[ ReHgr UU??S}TS]/
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= L. pU_ 1% L. pU._
Scﬁsﬁs[c Rt C RSS‘-[S]':PSFﬁSﬁS[F Refte B Rt >

__eP(WV)l=123,..,s}

PrsorPr P PP
Z:Rl}[l’ lTRﬂ'[l' lURﬂ'[l' lC:RLS"[l' lFfRﬂ'[l
Here, for | = 1,2,3, ...,s;

Pigym, = ( 1%, U?lﬁl)' Prrg, = (SDlTaél v ?’Tﬁl)’ Prug, = (SDlUﬁl v SDlUﬁl)

Piega, = (Sﬁlcm Uﬁlcm)’ SElFleﬁl - (55,% v SﬁlFle)
TLﬁlﬁl = min{TLﬁl,TLﬁl}, TUﬁlﬁL = min{TUﬁl,TUﬁl}
ULﬁlﬁl = max{ULﬁl, ULj.'[l}, UUjélj.'[L = max{UUﬁl, UUj."[l}
CLﬁlﬁl = max {CLjél,CLj.fl}, Cuﬁlﬁl = maX{CUﬁl,CUﬁl}
FLﬁlﬁl = max{FLﬁl,FLﬁl}, FUﬁlﬁl = maX{FUﬁZ,FUgl}

ii. For R and #, the “pessimistic N”’operation is defined as

5 g 5 5 L. _ qU_. _1 %5 L _ U_
RNpH ={< ?1351}71: ?175,@1}71[ T g%,50, T %5, ) ?11@1}71[(] #dty UV, )

L_ _ U._. _ D L_ _ u. _1.
1Cjé1ﬁ1[c Rl}[lic Rl}[l]’?lpﬁlﬁl[F Rlﬁ}[l'F Rlﬁ}[l]l

D D L_ U_ _ D L_ _ U_ _
?Zﬁzﬁzl :PZTﬁzﬁz[ T RZI"[ZJT IRZI}‘[Z]/ ?ZUﬁzﬁz[U RoyHor U :RZ}[Z]’

L_ _ u_ _ D L_ _ u_ _ 1.
:PZCjéZﬁZ[C :sz‘[z’c Rz}[z]’?zpﬁzﬁz[F RZ}[ZJF Rz}[z]/

L_ _ U_ _ D L_ _ u_ _
:Psﬁsf[s/ :PST.'ES}TS[ T RS}[SJT :Rs}[s]’ ?Suﬁsf[s[u RsHgr U :Rs}[s]’

L. rU_. 15 L. pU. _
Pscﬁsﬁs[c #He C Rsﬂs]:?sFﬁsﬁs[F Refio F wets] >

Plﬁlﬁl’PlTﬁlﬁl’PlUﬁlﬁl’Plcﬁlﬁl’PlFﬁlﬁl € P(.N),l = 1,2,3, ...,S}
Here, for [ = 1,2,3, ..., s;
Prgy, = (Pig, 0 Pisg), Prrgm, = (?lraél n ?’Tﬁz)’ Prog, = (?lum n ?lvﬁ,)
Preq, = (Plcm n?lcm)' Piegm, = (?lFﬂél n ?lFf[l)
TLﬁlﬁl = min{TLng,TLj?[l}, TUﬁlj‘[l = min{TUﬁl,TUﬁl}
Ulgm, = max{Uls,Utg 3, UVgz, = max{UV%,U0" %}

L _ L L U _ U U
Crgu, = max {C%,Cz,}, C¥gui, = max{C”z,C" 7}
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L _ — L_ L _ Uu_. . — U U _
F RiH, — maX{F le'F 7‘[1}/ F RiH; — maX{F :RL'F 7‘[[}

Example 3.2.6: From Example 3.1.2, for X and Z, we obtain that

i XupZ={<{nirslk}{n+fb1}00.6]{ns0}0.3,08]{n%s1f k}[0.50.7]{f £}0.6,0.9];
{f .k 1}{t,# s £, 1}[0.1,0.6],{¢,7 b}[0.50.9], {1, {7 5, [}[0.4,0.8],{I £}[0.3,0.8] >}

ii. Xnp2Z={<{nti}{f 1}00.6]{}0.3,0.8] {#}[0.50.7],{f}0.6,0.9];
{k},{f,1}[0.1,0.6],{5}[0.5,0.9], {2, $}[0.4,0.8],{[}[0.3,0.8] >}

Properties 3.2.9: Let

R={<Pigy Prrg | T2 T'%) Pryg U'ay UV Prog [Chry CU2) Prpy [Fha FU,);

Paz, PZTﬁz[ Ths,,TVz,], ?ZUﬁZ[ULﬁZf UV, ?ZCﬁZ[CLﬁZr CVs) TZFﬁZ[FLﬁZ,FUﬁZ];

ﬁs:fes' ?sms[ Th ., TVz], ﬁsum[wﬁs' UV, gﬁscﬁs[cLﬁs, CUs], ﬁsFﬁS[FLﬁs'FUfzs] >,
Pigy Pirg ,qu ?lc ,?lpﬁ €P(W);l =1,23,...,5)

f={< 331}71, ﬁlTﬁl[ Tl e, Tz, ﬁlvﬁl[ULﬁlf UVz], ﬁlcﬁl[cLﬁl, CUz], ﬁlpﬁl[FLﬁl,Fuﬁl];

“PZ}TZI :PZT}TZ[ TLﬁZJTUﬁz]/ “PZU:;_TZ[ULIFTZI Uuﬁz]/ ?ZCﬁZ[CL}N[Z’ Cuﬁz]’ ?ZFﬁZ[FLﬁZ’FU.ﬁZ];

jjsf[s/ :PST}TS[ TL}TSJTU.’F[S]/ jjSU:f[S[UL?TSI UU}TS]/ jsSCf[S[CL}TSI CU}TS]/ j);FﬁS[FLﬁS’FUﬁS] >/

P ?ZTN,?Z ?, ,ﬁ,FﬁleP(N),-l=1,2,3,...,5}

Ut Cir

and
~ D D L U . D L. U . D L _ U _ D L _ Uu_1.
g - {< Plgl' Pngl[ T 91’T 91]’ ?1Ug'1[U 91/ u 91]’ :Plcgl[c 91/ ¢ 91]’ :Png'l [F 91’F 91]’

D D L . U . D L U . D L. U, D L [/
Pzgz' :PZTgZ[ T T 92]’ ?ZUQ'Z[U 6 U 92]’ :PZCQ'Z[C G2/ ¢ gz]’ :PZFQ'Z[F 6t gz]’

D D L _ U . D L U _ D L _ U _ D L _ U _
?Sgsf ‘rPSTg"S[ T gs’T gs]’ ‘{PsUg'S[U Gs’ U gs]’ :PSCQ'S[C G’ c gs]’ SDSFg'S[F gs’F gs] >,
PP PP P EP(VN)L=123,..,s

Groirg " tug) teg " Lrg, ) }

be three IGSVNQS. Then, following conditions are satisfied.
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iii.

iv.

vi.

then

vii.

viii.

ix.

then

xi.

xii.

xiii.

xiv.

XV.

xvi.

xvii.

XViii.

Xix.

(RUoH) =" (HVU,R)
(RUpH) =" (HVUpR)
@RNyH)Y=HNyR)
RN pH)="(Hn',R)
RN H)="(HNpR)
If
Clg,=Cls, , Cls
RU (F UG = (RUyH)U WG
RUGHUG = (RU,H)UG
RUp (HUpG) =" (RU,H)UG

If

Tig =Tt , TVg =T", , Utg, = Ut , UY

Ctg =Clq , CVp=Cl , Flg =F' , FY

Ry (G =" (Rn'yH)0'y G
R0 (HN6G) =" RN H)NG
RO'p (HNpG) =" RN H)N'G
ROy (HU G =" R0 yFH)U )y (R0, G)
R (UG =" (Rn'gH)U'o (RN G)
R'p (HUpG) =" RN H)Up (RN G)
RU Yy (HNyG =" (RU,H )Ny (RU G
RUHNG) =" (RU,H)N o (RUG)
RUp (HNpG) =" RUpH)N (RU'G)
If R="H then (RU'H)="(RU,H)="(RU,H)

if ® =" then (Rn'y ) =" (Rn'y &) = (R'p F)

— U L. _ gL U
_Cgl’Fle_Fgl'F

_ U L. _— gyl U_. — U
_Tgl’URL_Ugl'URl_UQI
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Proof:

i. From Definition 3.2.1 for (R U}, ), we get

Pigym, = (Sﬁlﬁz Uﬁlﬁz)’ SElTﬁﬂTfl - (55,% v SE’Tﬁl)’ Sﬁlumﬁl - (SBIUﬁ,l v SBlUﬁl)

Prer o =(Prs YPrr ) Prps v = (Prpr UP,, )
Leq, 7, leg Lege, ) WPg 'F i UF gz,
Tl 4L TU s 4T Uuls +U uYs +u
TLo - eI N TV A N (e Ml B § VSR Ml
RiH 2 ’ RiHy 2 ’ RiHy 2 ’ RiHy 2
cly +c Vs +cUsg Fly +F
ClL _ AR NPT/ S L H Flo - = R 1/ S
RiHy 2 ’ RiHy 2 ’ RiHy 2 4 RiHy —
FYUs +FU 4
R 7
. )

From Definition 3.2.1 for (H U}, R), we get
Pz, = (Pl:m U?lﬁz)' ?lTﬁlﬁl - (?IT}TL v ?lTaél)' ?wﬁﬂa - (?lum U?lvaé,)

Preseg, = (?lC:ﬁl U?’C:@l)’ Prese, = (?lFﬁl U?lFﬁl)

L TLﬁl + TLﬁl v TUg?[l + TUﬁl . ULﬁl + ULng - Uuﬁl + ng‘él
Toam =g Tan =g Vs =g Vas =g
L CLﬁl+CLg§l U CU:;T[Z+CU7§Z L FLﬁl+FLg§l v
Clagy=——5Clag=——5 " Fag="—"5— Flag
FUg +FYsz
= @

and from Definition 3.1.1, (1) and (2), we get

RUyH)="(H Uy R).

iv. From Definition 3.2.1 for (R n'y, H), we get
Prgye, = (Pig, 0 Pisg), Prrgm, = (?lraél n ?’Tﬁz)’ Prog, = (?lum n ?lvﬁ,)

Preq, = (Plcm n?lcm)' Piegg, = (?lFﬂél n ?lFf[l)

_ L 4yl U_ tyU~
Lo = WTE oy TR, VR gy TR
RiHy 2 ’ R,y 2 ’ R,y 2 ’ RiH, 2

cly +c cYs +C Flg +FL o FUgs +FU o
Clo =% cv_ R g R opy R W
R 2 ’ R,y 2 ’ R,y 2 ’ R,y 2
(3)

Definition 3.2.1 for (% n’y R)
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U L L
Th o + TV~ +7V 5 ulz +u vV~ +u
Thow =—20 % qpu_ "M R %M R oo M R
HIRI 2 ) Hlﬂl 2 7 :H‘l“Rl 2 ) Hl:Rl 2
L L U L L
cl cV~ +cVs; FL~ 5
Clow =0 "R cu_ 2 R W R opu
HiRp — 2 ’ Hi®y 2 ’ HiRy 2 ’ Hi®
U U
FU~ +FU 5
2y R
12 1 (4)

From Definition 3.1.1, (3) and (4) we get
(Rn'yH)="(Hn'y R)
Proof of {v, vi} are obtained similar to iv.

vii. We assume that

For RU"y (H U'y G) from Definition 3.2.1, we get
:Plﬁl(ﬁzgz) = (?lﬁz v (:Plj?[l v ?lgz))’ ?lTﬁz(ﬁzgz) - (?lTﬁl v (?lTﬁl v ?ngl)),

NG - (?luﬁz v (?lui’?[z v ?lugl))’ ?lcﬁl(ﬁlgl) - (?lcﬁl v (:Plcﬁl v :Plcgl))

L L U U
TL- +T7{Z+Tgl Tu_ +T ﬁl‘l'T gl
TL - i 2 TV _ R 2
Ri(H1G1) — 2 ’ Ri(H 19D 2
L L U U
UL_+U7{1+U91 UU-+U ?fz+U G
UL i 2 UV 4 R 2
Ri(H1G1) 2 ’ Ri(H1G1) 2
L L U U
CL_+C7{1+C91 CU,+C7[1+C 91
CLs il 2 cU. Ry 2
RiFH1G) — 2 ’ RiFHG) — 2
Flgz +Ft
., FLﬁl + Hy 2 41
L HGHD) > )
u .
Fo 60 . .
FUﬁ + F j{l ;- F gl
1
= - . ®)
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From Definition 3.2.1 for (R U’,, H) V'), G,

Pragos = ((Plﬁz U Pig) Y SD{GL)' :P’T(ﬁlﬁl)gl - ((:PlTﬁl U:PlTﬁl) U:Pngl)
?lu(ﬁzﬁz)gz - ((SDlUﬁL v :;Dluﬁl) v SDIU@L)' ?lc(ﬁzﬁl)yzl - ((?lcﬁl v SDlCﬁz) v SDICS;I)
?ZF(ﬁzﬁz)gz - ((SDlFﬁL v SDlFﬁl) v SDlF@L)

TLﬁl+TL7:[l LTL. TUﬁl +Tuﬁl LTV,
TL o~ = 2 91 TU = 2 91
RIHDG 2 ’ RiHDG 2
ULﬁz + Lﬁz L UUﬁl + UUﬁz U
7 +U% 2 +U7,
UL g, = UY g, =
RIHDGL 2 ’ RiHDG 2
CLﬁl-l_ Lﬁz+CL, CUﬁL+CU7'~[z +CU-
Cloe o = 2 91 CU o — 2 91
RIHDGL 2 ’ RIHDG 2
FLﬁz + Li’?fl L
> +F ol
Fl sz s =
RIHDGL 2 ’
U . _ .
F @G
Fs +F%g
1 1 U
_ > + F G
> .

From Definition 3.1.1, (5) and (6)
we get
RUy(HU,G)="(RUyH)U Y6
Proof of {viii, ix} are obtained similar to vii.
x. We assume that

L. _ L. U. _7U. L_ _ qjL. U_. _ U
TRl_Tgl’TRZ_TQL’URI_UQI’U:RI_UQI

L. _ L. U. _ rU. L. _ L. U. — pU.,
Cﬁl_cgz ’CRL_CQL’FRI_FQI 'FRI_FQI'

From Definition 3.2.1 for R n'y, (3 N’y G), we get

:Plﬁz(ffzgz) = (‘(Plﬁz n (?lﬁz n ?lgz)) ’ ?lTﬁz(ﬁzgz) - (:PlTﬁz n (:PlTﬁz n ?ZTQ'I))

—

Py oo =Py 0@y 0Py P = (B (P 0Py,
Wy @) g, (“f}fz lng) Loy (1G) leg, (lc}[l 1091))

—

:Plpﬁz(ffzgz) - (:Plpﬁz n (?lFffl n ?ZFGZ))
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L _ L. U U
TLﬁ+T7'[l+Tgl TV +T 7'fz+T 91
L_ l 2 U_ l 2
T w061 > o Trengy >
L L U U
ULﬁ+UHl-2l_U§l Uuﬁ_i_U?'[z;Ugl
1 l
u Ri(H1G1) 2 ’ u Ri(H1GD) 2
L L U U
CLﬁ_l_CHl-l_Cgl Cuﬁ+c7'f1+c 91
1 2 l 2
¢ Ri(H191) 2 ’ ¢ Ri(FH1GD 2
L L
Fls +F j{l;—F S
L. . 1
F RiH9) — 2 ’
U_
F Ri(H1G1)
U _ U
FUs +—F j{l;F Sl
1
- - . %)

From definition 3.2.1 for (R Ny, H) N’y G, we get

Plgmpg, = ((Pl:fez N Prg) N ?lg“z)' Pirgepe = ((?lTﬁl N Prrg) 0 :Png'l)

:Plu(ﬁzﬁz)gz - ((Pluﬁz n ?luﬁz) n?lugz)’?lc(ﬁlﬁl)gl - ((:Plcﬁl n :Plcf[l) n ?lcgl)

:Plp(ﬁzﬁz)gz - ((?lpﬁl n ?lpﬁz) n ?lpgl)
TLﬁz + TLJ"TL L TUﬁl + TUﬁl U
—+ T ——+T"

TL o = 2 91 TU = 91

RIHDG — 2 ’ RHDG — 2

ULﬁz + ULﬁz L UUﬁz + Uffz U

UL s 706 = UY 5 g =

RIHDGL 2 ’ RIHDG1 2

CLﬁl-I-CLﬁl L CUﬁZ+CU}~[l U
— 4+ C"¢ ——=+C(C%

CLovo = 2 91 CUs o = 2 91

RIHDG — 2 ’ RIHDG: 2
FL?L + FLﬁz L
) +F G
Fl sz s =
RIHDGL 2 ’
u . _ .
F RADG
F 7 + F 7 +FU.
_ 2 4]

Definition 3.1.1, from (7) and (8) we get
ﬁ ﬂ’M (ﬁ ﬂ’M g) =’ (ﬁ ﬂ'M j:’[) ﬂ'M g~

Proof of {xi, xii} are obtained similar to x.
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xiii. From Definition 3.2.1 for R Ny, (L U’y §), we get
Pigyagn = (?lﬁz n (Plﬁz v Pl§z)>’ :PlTﬁl(ﬁlg”l) = (PlTﬁl n (:PlTﬁl v :Png”l))

?luﬁz(ﬁzgz) - (SDlUﬁl n (SDlUﬁL v :;DIUQ))’ ?lcﬁz(ﬁwzz) - (fplcﬁz n (SDlCﬁz v SDICQ:I))

L L U U
L, +T7{1+T§l TU~+T Hl+T o
TL _ R 2 TU . . = R 2
Ri(H1G) — 2 ’ RiH9) — 2
L L U U
UL~+U7'[1+Ugl UU~+U 7-[,+U G
UL _ R 2 UU . R 2
Ri(H1G9) — 2 ’ RiH1G9) — 2
L_ L U U
CL~+CHL+C91 CU-+C H1+C o
CL B R 2 CU L R 2
Ri(FH19) — 2 ’ Ri(HG) — 2
L_ L.
FL. +F 7'[1+F 91
Fly = = ~ 2
Ri(H1G1) 2 ’
U —
F w60 , ,
FU _ F ﬁl + F 91
-~ 2
2
Definition 3.2.1 for (R N’y H)U'y (R0"y G), we get
:Pl(ﬁszz)(ﬁzgz) = ((:Plﬁl n Plﬁz) v (?lﬁz n ?151) )’
?lT(ﬁszz)(ﬁzgz) - ((PlTﬁz n PlTﬁz) v (?lTﬁz n ?ngl) )'
?lu(ﬁszz)(ﬁzgz) - ((Pluﬁl n Pluﬁl) v (?luﬁz n ?lugl))
Plc@lfcl)(ﬁlgl) - ((?lcﬁl n ?lcﬁl) v (?leél n ?lcgl))
:Plp(ﬁszz)(ﬁzgz) - ((?lpﬁl n ?lpﬁl) v (?lFﬁz n PIFQ:L))/
L. L L L. U _ U _ U U
T931+T}fz+T7€z+T§z TR1+T 7'[1+T R1+T I
TL s s < = 2 2 TU o= 2 2
RHDRG) — 2 ’ RHDFRG) — 2
L L L L U U U U
U731+U}fz+U7€z+U§z UR1+U 7y UR1+U &
UL s iinrs <y = 2 2 UV oo o = 2 2
RHDRGD) — 2 ’ RHDRG) — 2
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L L L L U U U U
CRL+C7{L+C731+C§L C7€1+C 5"[1+C 731+C 91
CLl s oo < = 2 2 CUo oo n o = 2 2
RHYRG) — 2 ’ RFHDRG) — 2
L L L_ L.
FRL"'F.‘HL FRL+F§L
FL . o — 2
RFHYRG) — 2 ’
U U _ _ B
FRL+F 7-[1+F R1+F G
v 2 2
F* ap@gn = > (10)

From Definition 3.1.1, (9) and (10) we get
Ry (HUyG)="(Rn'y H)Uy (Rn'y 6).
Proof of {xiv, xv} are obtained similar to xiii.

xvi. From Definition 3.2.1 for R U"y, (F 0"y, §), we get
:Plﬁl(ﬁzgz) = (j)lﬁz v (?lﬁl n ?lgz))’ ?lTﬁl(ﬁlg'l) - (fplTﬂél v (:PIT}TI n :Png'l))
?luﬁz(ﬁzgz) - (?luﬁz v (?lui’?[z n ?IU§1)>’ ?lcﬁl(ﬁlgl) - (plcﬁl v (:Plcffl n Plcgl))

:PlFfzz(ﬁzgz) - (?l""ﬁz v (?l"":f[z n ?IF§1)>

L_ L. U U
T, +T}[1+Tgl v, +T H1+T G
TL - R 2 T R 2
Ri(H 161 2 ’ Ri(H1G1) 2
L_ L U U
UL-+U7{1+U91 UU-+U }[Z+U G
U & 2 UYs il 2
Ri(H191) 2 ’ RiFH G — 2
L_ L U U
CL_+C7{1+C91 CU-+C }[Z+C o
C . :Rl 2 CU_ o :Rl 2
Ri(H1G1) 2 ’ Ri(H 19D 2
L _ L
FL_ + F Hy + F 9
Fla gt il 2
Ri(FH1G1) 2 ’
Fo g ’
Flg +F%
FUﬁl + 12 l
= > . an

Definition 3.2.1 for (R U’y H) N’y (RU'y §) we get

:ﬁl(ﬁzﬁz)(ﬁzgz) - ((:ﬁlﬁl v ﬁlﬁl) n (ﬁlﬁz v 73151) )’
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?ZT(ﬁzﬁz)(ﬁzgz) - ((SﬁlTﬁz v SE[T?'?L) n (:ﬁlTﬁz v ﬁlT?z) )
75 W @RAD @RS (( vz, v SDlU i ) n (:ﬁluﬁz v ¢IU§1))’

?lc(ﬁzﬁz)(ﬁzgz) ( lCW lC?'f ) n (?lcﬁz v SDZCQ))

Py
FRifEn @G (

A
C
X
o
=
N—r
]
—
et
o
.?l
C
e
o
o
—
~_

L L_ L. L. U U U U
T:R1+T}[1+TRL+TgL T 1+T : T 1+T .
T 2 T 2 2
RFEDRG) — 2 ’ RHDRGD) — 2
L L L_ L U U U U
U:RI+U}[[ URL+UgL U:RZ+U 7y UR,"'U o
UL~ 2 uU - 2 2
RHDRGD 2 ’ RIFHDRGD 2
L L L_ L. U U U U
CR1+C}[1+CRL+CQL CR1+C }[1+C R1+C G
CLow o 2 2 cY .- ~ 2 2
RIHDRGD) 2 ’ RHEDRGD 2
L L L_
FRL+F}IL+F L+F§z
F L 2 2
RHD@RG) — 2 ’
U U U
FRL_;F H1+FR1-2|_F51
u .
F RHDRGD) — 2 : (12)

Definition 3.1.1, from (11) and (12), we get
jé U,M (j:[ ﬂ,M g) =’ (jé U,M j:[) n,M (ﬁ U’M g).
Proof of {xvii, xviii} are obtained similar to xvi.

xix. We assume that R =' . From, Definition 3.1.1, Definition 3.2.1, Definition 3.2.3, Definition 3.2.5
we obtain

L ; L L TLﬁl + TLﬁl L L
T ga, =min{T %, T 57} = > =max{T"z,T"5,}
U ; U U Tuﬁl + TUﬁl U U
T g, = min{T"%, T .} = — 5 = max{T"z,T" 7}
L L. L Ula+ Ul _ o o
Ut g, = max{U-z, Uz, } = > =min{U"%, U"7,}
u u u U2, + U I U
U e, = max{U%¢, U" g} = > =min{U"%, U" }
L L. L 'atCha, crL L
Cga, =max {Cz,Ciq } = > = min{C"z,C 5}
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U U U Cuﬁl + Cuﬁl ; U U
c RUA = max{C ﬁl’C ﬁl} = f = mln{C ﬁl'C ﬁl}
L L L FLﬁl + FLﬁl ; L L
F R, = max{F ﬁL'F ﬁl} = f = mln{F ﬁl'F 7'[1}
FUﬁ + FU}T
Fuﬁlﬁl = maX{FUﬁl, FUﬁl} = #
=min{FVs,F'z,}. (13)
Also,
Plﬁlﬁl - ( LR Ufplj{l)’ TR ( TR, U:PlTj:[L)’ togm, ( tug, v lUﬁz)
Preg, = (?lc:le U?lCﬁl)’ Pregy, = (:P’Fﬁl v PlFﬁl) (14)

Thusi from (13) and(14) we get
RUyH)= RUH)="(RU'p H).
Proof of xx are obtained similar to xix.

Theorem 3.2.10: Let
R={< ﬁlﬁl’ ﬁlTﬁl[ T'%,TVz,], ﬁluﬁl[uLﬁl, UV ﬁlcﬁl[cLﬁl, Cuﬁl]fﬁlFﬁl[FLﬁvFUﬁl];

Poz, ?275,@2[ T'%,, Tz, ?ZUﬁZ[ULﬁz' UV, ?ZCﬁZ[CLﬁz' Cuﬁz]’?zFﬁz[FLﬁz’FUfzz];

:Psﬁs/ :PSTﬁS[ TLﬁsiTUﬁs]/ jstﬁs[ULﬁS, UUﬁS]/ jsSCﬁs[CLﬁs/ Cuﬁs]/jsslrﬁs[FLﬁs’FUﬁs]/‘>/

:Plﬁl':PlTﬁl':PlU ’Plcﬁl’jjlpﬁl € P(N),l = 1,2,3, ...,S}

Ry
and
H={< 331??1' 351”?1[ Th e, Tz, ﬁluﬁl[uLﬁll Uz, ﬁlcﬁl[cLﬁll Cuﬁl]’ﬁlFﬁl[FLﬁvF"ﬁl];

D D L _ U _ D L _ U _ D L _ Uu_19D L _ Uu_1.
:PZ}TZI :PZT}TZ[ T 7{2’T 7{2]/ PZUf[Z[U Hyr U ?[2]/ :PZC?TZ[C Hypr C HZ]’:PZF}"[-Z[F }[ZIF 7‘[2]/

— —

:PSgT[S/ :PSTjT[S[ TL}TS’TU}TS]/ \?:S’U}TS[UL}TS/ UU}TS]/ ﬁ?cﬁs[cLﬁsl Cuﬁs]/ﬁpﬁs[FLﬁleUﬁs];>/

:Plﬁl,fPlTﬁl,fPlUﬁl,?lcﬁl,?lFﬁl € P(N),l = 1,2,3, ...,S}

be two IGSVNQSs. Then, following conditions are satisfied.

i (Rnp,H)c (Rn'yH)c' (R, H)
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ii. (RU,H)c (RUyH)c' (RU,H)
iii. (Rn'y, H) ' (RU'y, H)
(Rn'gH) ' (RU, H)
Rn'pH) ' (RUpH)
Proof:
i. From Definition 3.1.1, Definition 3.2.1, Definition 3.2.3 and Definition 3.2.5, we get
la, +T'x
min{TLﬁl,TLﬁl} < i i < max{TLﬁl,TLﬁl}
TUjél + TUg?[l
min{TUﬁl,TUﬁl} < > < max{TUﬁl,TUﬁl}
Lﬁ LZ]-[
max{Ulyg, Uly,} = — ‘> min{Uls, Uls,}
Uﬁ + UZ]-T
max{UY%, UV} = — > > min{UV%, UYz,}
CLgQ Lf[
max {Clg,Cly}=— ‘> min{Clg,, Cly,}
Cuﬁl + Cuﬁl
max{CV%,C" %} = > > min{Cz,C"z}
FLﬁl + FLﬁl
max{F'z, F'z} = > min{F’g, ¥y}
F # T F e

> min{FVs,FVs,}.

Thus, from (15), (16) and Definition 3.1.1, we get

(Rn'pH) ' (Rn'y H) ' (R, F).

Theorem 3.2.11: Let
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R={< ﬁlﬁl’ ﬁlTﬁl[ ', T2, ﬁluﬁl[uLﬁll UVz], ﬁlcﬁl[cLﬁll CUﬁl]'ﬁlFﬁl[FLﬁl'FUﬁl];
Pagy Porgl T' o T'm) Pryg [Viry UV Pacy [Chay CV2 )Py [Fhay Fs,);
:P;jés, ﬁTﬁs[ TLﬁS'TUﬁS]I ﬁsujés[ULjésl UUﬁS]/ ﬁcﬁs[cl‘ﬁsl CUﬁS]’ﬁsFﬁS[FLﬁS’FUﬁS]/‘>’
:Pljél’?l’rﬁl’?luﬁl'?lcﬁl'?lFﬁl € P(N),l = 1,2,3, ...,S}

and
H={< ﬁl:ﬁl’ ﬁlTﬁl[ Tr e, Tz, ﬁluﬁl[wﬁl, UVz], :Ecﬁl[cLﬁl, Cuﬁl]fﬁlFﬁl[FLﬁl'FUﬁl];

Posty Porgl T'ap Tl Poyg W'y UV Pocy [Ch ey CU ) Pop g [Fhat, FU, )

Pop [ Tra, TV, ﬁUﬁS[ULﬁS, UY%] fscﬁs[CLﬁsr C"ﬁslrﬂFﬁs[FLﬁs;FUﬁS];%

SH Tg.[s

:ﬁlﬁz’ﬁlTﬁl’ﬁlUﬁl’ﬁlCﬁl’ﬁ’Fﬁl EPIV)l=123,..,5}
be two IGSVNQSs and let (R ¢’ #). Then, following conditions are satisfied.
i R R0y H)STH
R (Rn'yH)="H
R=" R, ) ' A
ii.h R’ RU, H) ' H
R (RU,H)="H
R=' RV, ) ' f
Proof:
i. From Definition 3.1.1, we get

c?

P CPisz CPz , P ity ?lUﬁl C?luﬁzﬁz c :PlUj-fl

_cP.
TRy lTRﬂfz

P _cP,.. _cP,._ ,P_ _cP_ __cPh
lch lc?ﬂfz lc}fz' lFRl lFRﬂfz lF?fz
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L L L U U
FﬁLZF ﬁzﬁLZF oy JF jéLZF ﬁlﬁlz

From Definition 3.2.1, we get

Pigym, = (SDlﬁz ”?lﬁl)' Prrg, = (SDlTaél n ?’Tﬁl)’ Prog, = (SDlUﬁl n SDlUﬁl)
Piega, = (SDleel n?lc}?l)' Piram, = (?’Fﬁl n

Prys, )-

Thus, from the proof of (i) in Theorem 3.2.10, conditions (15), Definition 3.1.1, Definition 3.2.1,
Definition 3.2.3, Definition 3.2.5, (17) and (18), we get

The proof of {ii} is similar to i.
4. Application

4.1 Algorithm and Example for Operators Based on Interval Generalized Set-Valued
Neutrosophic Quintuple Set

In this Section, an algorithm and its application are given simultaneously in an example to
demonstrate the use of the operators obtained in the study in a decision-making application. Thanks
to this application, researchers will be able to use operators to solve decision-making problems.

Example 4.2: A decision-making exercise will be carried out in which three experts evaluate three
alternatives on the basis of seven different criteria.

Step 1: Experts, alternatives and criteria required for the application are determined.
Let D = {131,132, 133} be the set of experts.
The criteria to be used in the application are determined. Set of criteria

Let Y = {#1, %2, B3, B4, ¥s5, %6 B7} be the set of criterias.

Alternatives are identified. Let § = {S 182 33} be the set of alternatives.

Step 2: Opinions of experts about the alternatives are obtained.
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Experts' opinions about an alternative are expressed using IGSVNQS and denoted by $i1v,]..Where

i,j ={1,2,3}, i stands for alternatives and j stands for experts. Opinions of experts on alternatives
are expressed using IGSVNQS and denoted by %}..

The IGSVNQS expressing the opinion of expert D, is denoted by Gp,.This set is

Slﬁl = {<{%1, Y2 V3 Y4 U5, Y6 7}, {91, $3, B4, $73(0.7,0.8], {#3, %4, %,3}(0.4,0.5],
{#1,%2}(0.55,0.6],{#s,6}(0.3,0.45] >}
~ ) 825, = {< {91, B2, %3, Yar Bs. Ber 7}, (B1, %2, 953[0.7,0.85], {5, %4, %53[0.25,0.5], [
{#1,9,3(0.45,0.7],{#3, %6, %,}[0.1,0.2] >}
835, = {< {91, B2, B3, Yar Bs. Ber 7}, (B1, %6, 973[0.5,0.65], {1, %2, %6}[0.35,0.5],
{43, %5, 961[0.4,0.6], {14, %,}[0.2,0.3] >}

The expressing the opinion of the expert D, is denoted by the IGSVNQS Gy,. This set is

(85, = {< %1, %2, %3, B4, Yo Y7}, {2, 3, $4310.5,0.75], {i, 44, 9,3(0.35,0. 6],
i {1, %2 $73(0.4,0.7], (i3, 46}[0.1,0.25] >} i
Gs, = { sz = (S W dodadatis 47 o o s, $710.5,0.9), o, 43, $51(0.2,0.4], }
| {#2,943[0.3,0.5],{#,, 43, %,}(0.15,0.3] >} ,
| 835, = {< (B0, B3, %5, B B}, {95, 963[0.7,0.95], {1, %63[0.3,0.45], |
{43, 95,43(0.3,0.5], {4, 4,}(0.15,0.2] >}

The expressing the opinion of the expert D5 is denoted by the The expressing the opinion of the
expert D, is denoted by the IGSVNQS Gp,. This set is

I{ 8'p, = {< (%1, B3, B4 B B7}, {91, %3, 943[0.6,0.9], {1, 43,%,}[0.3,0.55], \I
| {#1,97}(0.3,0.5],{#,,44}[0.2,0.5] >} |

Gp, = {Szi)3 _{< Y2 Y3 Ya yﬂs,y"e}, {9294, ’y*e}'[.o-fi, 1.0, {%2, %3, %4 %5}(0.1,0. 6]}
| {92,194, 96}(0.2,0.6],{#1, %5}[0.2,0.35] >} ,
| 835, = {< (B1, Y2, B3, s, P6 $7), {91, 4, $73(0.6,0.8], {#, 4,}[0.4,0.5], |
\ {ifs,i47}10.35, 0. 551, {ijs, i#7}[0.3,0.45] >}

Step 3: The opinions of the experts are expressed as a common opinion using one operators which is
obtained Section 3.

Using the mean intersection operator in Definition 3.2.1, the consensus opinion of the experts is
expressed as an IGSVNQS. It is denoted by G,/ » and calculated such that

gn’M = (gﬁl n (gﬁz ngﬁg)) = (Sln’M/ SZOIM/ S3ﬁ’m)
Also, we calculate
SlnlM = (317)1 n (31732 n 31733))

= {< {/y’ly /y’S; ’gup /y’ﬁ; @7}! {@3; @4. 97}[0 62! 0 81]1 {941 97}[0 36) 0 53]/
{#1}(0.45,0.6],{#6}[0.22,0.41] >}

such that

{91, B3, Yo o 97} = ({1, G2 B3, Ba, G5, Bo P73 0 (G0, B2, B3, Bas P67} 0 {1, B3, Ba o $7))

Memet. Sahin, Abdullah Kargin, Damla Yalvag. Some Operators For Interval Generalized Set Valued Neutrosophic
Quintuple Numbers And Sets



Neutrosophic Sets and Systems, Vol. 70, 2024 182

(s, b, P73} = ({1, 3, a7} O (i, B3, e} O {8y, B3, 4)))
(a7} = (3, Bar 873 0 (1, a0, 7} O {1, 3, 7))
{44} = ({y*py*z} N {1, B2, %73 N {’y’l"y’7}))

{96} = ({4}5'4}6} N ({3, 96} N {#4, 'y’a}))

0.7+0.5-2|-0.6 0.8+0'752+0'9
0.6 2 ,0.8 2 ,

0.4+0.352+0.3 0.5+0.6+20.55
0.36 = ) ,0.53 = 2

0.55+0.4-2|-0.3 0.6+0'7-2|_0'5
0.45 ) ,0.6 > ,

0.3+0.1-2|-0.2 0.45+0.252+0.5
0 > ,0 >

Similarly, 8./, and &3, are obtained such that

8ty = (< {81 B3, 90 9o %7} (83, %4, §73(0.62,0.81], {44, §,}(0.36,0.53],)
(i4,)[0.45,0.6], {i}[0.22, 0.41] >}
= 82y = (< W1 Y2, B3, %0 B5}, ($23[0.67,0.9], {#,453[0.2,0. 5], (%}
[0.35,0.62], {i}5}[0. 13, 0.26] >}
$3n:M = {<{#1, %3 Ps s}, 0[0.57,0.76],{14¢}[0.35,0.48], {#5}[0.36,0.56],
(i4,}[0.21,0.31] >}

Using the optimistic intersection operator in Definition 3.2.3, the consensus opinions of the experts
are expressed as an IGSVNQS and denoted by G,/ , and calculated by

G, = (G5, 0 G5, NG5,))

rSln’o = {< {91, %3 Vs Y6 P71}, {3, %4, 473[0.7,0.9],{i}4,4,3}[0.3,0.5],
{44,310.3,0.5], {4443[0.1,0.25] >}
Szn’a = {< {91, %2 Y3, %2, %5}, {$#23[0.8,1.0], {#,,%5}[0.1,0.4],
{#,}0.2,0.5],{#3}[0.1,0.2] >}
83 1, = (< @1, 93, a5}, 9[0.7,0.95], {33[0.1,0.45], {§5}[0.3,0.5],
\ (i#,}[0.15,0.2] >}

Using the pessimistic union operatdr in Definition 3.2.5, the consensus opinions of experts are
expressed as an IGSVNQS is denoted by Gy, and is calculated by

G, = (G5, Y (G5, Y G5,))
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Sy, = {< (B0, B2, B3, Bar Y5, Y6, B73, {1, B2, B3, B4, %73[0.5,0.75],
{#1, 93, B4, 973(0.4,0.6], {%1,4,, #73[0.55,0.7], {14, %5, %4}[0.3,0.5] >}
8%y, = {< (B0, B2, Y3, Yao Y5, Yo, B73, {91, B2, B4, Bs, B, $73(0.5,0.85],
{42, %3, %4, %53[0.25,0. 6], {i4, %;, %4, %6}[0.45,0.7], {#1, %3, %6, 47}[0.2,0.35] >}
ng’p = {<{#%1, 92, V3, B0, Bs5. Y6, Y73, (%1, Y3, B2, Y5, Y6, $7}[0.5,0.65],
{41, %2, $63(0.4,0.5], {#3, 45, %6, 473[0.4,0.6], {11, ¥4, %,}[0.3,0.45] >}

Step 4: The obtained consensus is expressed as net value by using score and accuracy functions.

The score values of the common opinion obtained by the G, are calculated and the net values
obtained by the mean intersection operator for the alternatives are given in Table 1.

Table 1: Net Values of The Views Obtained with The Mean Intercept Operator

Alternative Net Value
St . 1.09
8%, 1.44
8, 1.42

The score values of the common opinion obtained by the G, o, are calculated and the net values
obtained by the optimistic intersection operator for the alternatives are given in Table 2.

Table 2: Net Values of The Opinions Obtained by Optimistic Intersection Operation

Alternative Net Value
8, 1.08
8, 1.7
8, 1.48

The score values of the common opinion obtained by the G, , are calculated as follows

. I5—4-3-3] |0.5—0.4—0.55—0.3] [0.75—0.6—0.7— 0.5

Sp(8ty,) = 5 + 3 — 3 +1=1,61
. 6-—4—4—4| |0.5-0.25—-0.45-0.2| |0.85—0.6—0.7—0.35]|

Sp(8%y,) = 5 + 3 — 3 +1=1,72
. I5—-3-4—3] |0.5—0.4—0.4—0.3] ]0.65—0.5—0.6—0.45|

Sp(8%y,) = + - +1=161

7 3 3

Where §), (SlurK) and Sp (SsurK) score values are equal. Thus, the accuracy values are calculated

as follows

Kp(8t )—|1+2+4|+05+075—7+05+075—195
D u'p) = 2+5 . . BET . . =1.

Kp(83 )—|3+2+2|+05+065—7+05+065—185
D u'p) = 2+5 . . BET . . =1.

the net values are obtained with the pessimistic union operator for the alternatives in Table 3.
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Table 3: Net Values of The Opinions Obtained with The Pessimistic Union Operator

Alternative Net Value
Sty » 1.95
8%y, 1.72
83, » 1.85

Step 5: Rankings are made among the alternatives with the net values obtained.

i) The ranking of the alternatives with the common opinion obtained by using the mean intersection
operator from Table 1,

§2> 83> 81

According to this ranking, alternative 82 is the best alternative while alternative 8! is the least
good alternative.

ii) The ranking of the alternatives with the common opinion obtained by using the optimistic
intersection operator from Table 2,

§2> 83> 81

According to this ranking, alternative §% is the best alternative while alternative §! is the least
good alternative.

iii) The ranking of the alternatives with the common opinion obtained by using the pessimistic union
operator from Table 3,

§1> 83> 82

According to this ranking, alternative 8§ is the best alternative while alternative §? is the least
good alternative.

4.2 Comparision Method
From Step 5 in Section 4.1, we obtain Table 4.

Table 4: Rankings Obtained from The Operators

Operator Obtained Sequence
Mean Intersection §2> 83> 8t
Optimistic Intersection §2> 83> 8t
Pessimistic Union §1> 83> 82

It is clearly seen in Table 4 that similar rankings are obtained with the mean intersection and
optimistic intersection operators, but the ranking obtained with the pessimistic intersection operator
is different from these rankings. These results show that different operators can give similar or
different results on the same data sets. For example, the alternative 82, which was determined as the
best alternative when the mean intersection and optimistic intersection operators were used, was
determined as the worst alternative when the pessimistic union operator was used. Similarly, the
alternative 8! was determined as the best alternative when the pessimistic union operator was used
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and as the worst alternative when the mean intersection and optimistic intersection operators were
used. Therefore, the best alternative according to one operator may be the worst alternative
according to another operator. This shows that similar or different results can be obtained in the
ranking of alternatives by using different operators. In this context, it should be kept in mind that
each operator represents different operations and these operations may give different results
according to the problem domain. Therefore, it is necessary to make an important decision about
which operator to use in the decision-making process. In the process of determining the operator to
be used, the characteristics of the problem domain and the objectives should be taken into
consideration. Because the selected operator can significantly affect the results. In particular, the
selection of the most appropriate operator is of great importance for the accuracy of the
decision-making process and the reliability of the results. Therefore, careful consideration should be
given to operator selection.

5. Conclusion

In this study, some structures related to IGSVNQS and score and certainty functions are
defined. Moreover, optimistic union, pessimistic union, mean union, optimistic intersection,
pessimistic intersection and mean intersection operators are defined for IGSVNQS. Thus, IGSVNQS
are made available for decision making applications. An example application was made with these
operators and functions and how to use operators and functions in decision making applications
was shown through the example application. When different operators are used in decision making
applications, similar or different results can be obtained. Therefore, the operator to be used in
decision making applications should be selected by considering the characteristics and objectives of
the problem domain. Because the selected operator can greatly affect the results. Researchers can
obtain more objective results by using the operators and functions in this study in decision-making
applications. Also, by using IGSVNQS and operators, distance and similarity measures based on
IGSVNQS can be defined for decision making problems. They can also define arithmetic operations
for some decision making applications (VIKOR, ELECTRE, PROMETHEE, ...).

Abbreviations

SVNS: Single Valued Neutrosophic Set

IQNS: Interval Quadripartitioned Neutrosophic Set

INS: Interval Neutrosophic Set

ISVNQN: Interval Set Valued Neutrosophic Quadruple Number

ISVNQS: Interval Set Valued Neutrosophic Quadruple Set

IGSVNQN: Generalized Set Valued Neutrosophic Quadruple Number
IGSVNQS: Generalized Set Valued Neutrosophic Quadruple Set

IGSVNQN: Interval Generalized Set Valued Neutrosophic Quadruple Number
IGSVNQS: Interval Generalized Set Valued Neutrosophic Quadruple Set
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