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Abstract. Soft set deals with single set of attributes whereas its generalization i.e. hypersoft set deals with
multiple disjoint attribute-valued sets corresponding to distinct attributes. In this paper, we first introduced
the concept of single valued neutrosophic hypersoft expert sets (SVNHESs) which combines single valued
neutrosophic sets and hypersoft expert sets. Some fundamental properties (i.e. subset, not set and equal
set), results (i.e. commutative, associative, distributive and D’ Morgan Laws) and set-theoretic operations (i.e.
complement, union intersection AND, and OR ) are discussed. An algorithm is proposed to solve decision-

making problems and applied to select the best product.
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1. Introduction

Neutrosophy has been introduced by Smarandache [1-3] as a new branch of philosophy and
generalization of fuzzy logic, intuitionistic fuzzy logic, para-consistent logic. Fuzzy sets [4]
and intuitionistic fuzzy sets [5] are defined by membership functions while intuitionistic fuzzy
sets are characterized by membership and nonmembership functions, respectively. In some
real life problems for proper description of an object in uncertain and ambiguous environ-
ment, we need to handle the indeterminate and incomplete information. But fuzzy sets and
intuitionistic fuzzy sets do not handle the indeterminate and inconsistent information. Thus
neutrosophic set (NS) is defined by Smarandache, as a new mathematical tool for dealing
with problems involving incomplete, indeterminacy, inconsistent knowledge. In NS, the in-
determinacy is quantified explicitly and truth-membership, indeterminacy membership, and

false-membership are completely independent. From scientific or engineering point of view,
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the neutrosophic set and set- theoretic view, operators need to be specified. Otherwise, it will
be difficult to apply in the real applications. Therefore, Wang et al [6] defined a single valued
neutrosophic set (SVNS) and then provided the set theoretic operations and various properties
of single valued neutrosophic sets. Broumi et al. [7] defined single valued neutrosophic soft
expert sets and applied it in decision making.

Molodtsov [§] conceptualized soft set theory as a new parameterized family of subsets of the
universe of discourse. Maji et al. [9] developed fuzzy soft set as a parametrization tool to
deal with uncertainty. The fundamentals of soft set like subset, union, intersection, relations,
functions etc., have been investigated by researchers |10H15]. Alkhazaleh et al. [164(17] concep-
tualized soft expert set and fuzzy soft expert set. They discussed their applications in decision
making. Broumi et al. [18] conceptualized intuitionistic fuzzy soft expert sets and presented
its application in decision making.

In 2018, Smarandache [19] generalized soft set to hypersoft set by replacing single attribute-
valued function to multi-attribute valued function. Saeed et al. [20] and Mujahid et al. [21] dis-
cussed the rudiments of hypersoft sets along with illustrative examples. Rahman et al. [22-30]
discussed the notions of complex set, convex set, parameterization, bijection, neutrosophic
graph and rough set under hypersoft set environment. Saeed et al. [31-36] explored the con-
cepts of complex multi-fuzzy set, mappings and neutrosophic graph with hypersoft settings.
They discussed application of these models in decision-making problems. Ihsan et al. [37]38]
introduced the expert system with multi-decisive opinions embedded with hypersoft set sce-
nario. Some decision-making techniques i.e. TOPSIS etc. have been discussed for hypersoft
set and its hybrids by researchers [39-43].

Having motivation from above literature, new notions of single valued neutrosophic hypersoft
expert set are developed and an application is discussed in decision making through a proposed
method. The pattern of rest of the paper is: section 2 reviews the notions of soft sets, fuzzy
soft set, fuzzy soft expert set, hypersoft set and relevant definitions used in the proposed work.
Section 3, presents notions of single valued neutrosophic hypersoft expert set with properties.
Section 4, demonstrates an application of this concept in a decision-making problem. Section

5, concludes the paper.

2. Preliminaries
In this section, some basic definitions and terms regarding the main study, are presented

from the literature.

Definition 2.1. [§]

Let P(€2) denote power set of Q(universe of discourse) and F' be a collection of parameters
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defining ). A soft set Wy is defined by mapping
Uy B — P(Q).

Definition 2.2. [9] Suppose Q be a set of universe, while F' is a set of parameters. Here I
represents the power set of all fuzzy subsets of ). Let C' C F. A pair (R, C) is called a fuzzy
soft set with R is a mapping given by

R:C — I

Definition 2.3. [16]
Assume that Y be a set of specialists (operators) and O be a set of conclusions, T = F xY x O
with S C T where ) denotes the universe , F' a set of parameters.

A pair(®, S) is known as a soft expert set over €2, where H is a mapping given by
oS5 — P(Q).

Definition 2.4. [17] A pair (H,C) is called a fuzzy soft expert set over Q where F is a
mapping given by
H:C—1?

where I the set of all fuzzy subsets of Q.

Definition 2.5. [2] Suppose 2 denotes the universe of discourse then the neutrosophic set N
is an object with the form

N =A{<B:un(B),vn(B),wn(B) >,B €}

While the functions uy(8),vn(8),wn(B) : © —]70,17[ denote the degree of membership,

indeterminacy and non membership respectively for all 8 € ) with the condition

0 < pun(B) +un(B) +wn(B) < 3T

Definition 2.6. [6] Let © be a set of points (objects), with a generic element in  denoted by
B. A single valued neutrosophic set (SVNS) N in Q is defined by truth-membership function
T, indeterminacy-membership function Iy and falsity-membership function Fl.

Tn, Iy, Fn € [0,1] for all 5 in ©Q with the condition

0 <Tn(B) +In(B) + FNn(B) < 3.

Definition 2.7. [19]

Let hi,hs, hs,.....;hym, for m > 1, be m distinct attributes, whose corresponding attribute
values are respectively the sets Hy, Ho, Hs, ....., Hy,, with H; N H; = (), for i # j, and i,j €
{1,2,3,...,m}. Then the pair (V,G), where G = Hy x Hy X H3 X ..... X Hp, and ¥ : G — P(Q)
is called a hypersoft Set over ).
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3. Single Valued Neutrosophic Hypersoft Expert set (SVINHSE-Set)

In this section, a new structure of single valued neutrosophic hypersoft expert set is devel-

oped and some properties are discussed.

Definition 3.1. Fuzzy Hypersoft Expert set (FHSE-Set)
A pair(¢,S) is known as a fuzzy hypersoft expert set over [, where

{:S—>IH

where

I is collection of all fuzzy subsets of ]|
e SCH=GxDxC

G = G1 X G2 x G3 X .... x G, where G; are disjoint attributive-valued sets corresponding

to distinct attributes g;,7 =1,2,3,...,p

D be a set of specialists (operators)

e C be a set of conclusions

For simplicity, C = {0 = disagree,1 = agree}.

Definition 3.2. Single Valued Neutrosophic Hypersoft Expert set (SVNHSE-Set)
A pair(¢,S) in deﬁnition is known as a single valued neutrosophic hypersoft expert set over
ITif

¢:S— SvNFl

with SVNFLL is collection of all single valued neutrosophic subsets of 11

Example 3.3. Suppose that a multi-national company aims to proceed the evaluation of
certain specialists about its certain products. Let [[ = {m1,ma, m3, m4} be a set of products
and

G1 ={q1, 12}

G2 = {q21, 22}

Gs = {g31,q32}

be disjoint attributive sets for distinct attributes g;= simple to utilize, go= nature, g3= modest.
Now G = G1 x G X G3

o w1 = (q11,G21,931); pr2 = (q11, G215 932), 13 = (q11, 922, q31), pa = (q11, 922, G32),
M5 = (CI12,(J21,Q31),M6 = (Q12aQ217CJ32)7,u7 = (Q12,Q22,Q31),/£8 = (Q12,QQ2,Q32)
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Now H=GxDxC
M1, S, 1 ) Ml,to, Hlatvl ) Ml)uoa M1, U, ]-7

M2as71 ) M27 s YU)y M?atal >, (M2, U, Oa M?au71

) /’L37u7]‘
1

/"['37871 ) ILL37 ) ) /’L37t71 ) /’[/ 7

)

) ( ) (
) ( ) (
) ( ) (
fia; 8, 1), (pa, t,0), (pa, 2, 1), (pa, w, 0), (pas u
) s (ps, 1), (s, u,
) ( ) (
) ( ) (
) ( ) (

)

)

)
)
)
)
);
)
)
)

[a—

,u57571 3 ,u57 3 M5, U,

)

M63871 ) ,uﬁv s V) /Lﬁ,t,l , (M6, U,U), MG,U,I

I

M77$7]‘7 ILL77 ) ) /’[/77t717 /’[/77UO7 /’L 71

)

~~ I~ ~ ~~ ~ ~ ~

( ) ) (
(12, t,0) ) (
(13, t,0) 0), (
(na; t,0) 0), (
(15, t,0) 0), (
(6, ¢, 0) 0), (
(u7,t,0) ) (
( ) ) (

/1’8737]- ) :U’Svt 07 H87t71 , (U8, U,y 07 Mg, U, 1

/
let
(,Uflv 870)7 (,U,l, S, 1)7 (Mlata 0)7 (Ml?tv 1)7 (/’Lhua 0)7 (M17u7 1)7

S = (,U’?u S)O)u (,u27 S, 1)7 (H?u tv 0)) (M?)tu 1)7 (/1'27u7 0)) (M2>u7 1)

(,LL33 S, O)a (,LL?,, S, 1)5 (M?)a ta 0)7 (M37 L, ]-)7 (:U'37 u, 0)7 (M37 u, 1)5
be a subset of H and D = {s,t,u, } be a set of specialists.

Following survey depicts choices of three specialists:

El = 5(“1187 1) = {

mq mgo ms
<0.2,0.5,0.4 >"<0.7,0.2,0.5 >’ < 0.5,0.4,0.6 > < 0.1, 03 0.6 >

mi mo ms
é. 5(,“’17 71>
<o4020&><08010&><04050&><020503>
& = E(pm,u, 1) = o 2 -
875U <0.7,0.2,03 > <05,0.3,06 > < 0.6,0.3,0.7 >’ <030506>
ma mo ms
- 1
Su=8lpys,1) = {<090103> <04,05,04> <0.7,02,06 >’ <030408>
mq meo ms
t1) =
& = &lpst 1) {<040506> <0.8,0.1,0.7 > < 0.3,0.6,0.5 > <O20607>
6 = &( 1) = . e i
6= St <05,0.4,07> <03,06,04>" <0.6,02,05> <080106>
§r=¢( 1) . . i
= S =
TSV <0.2,07,05> <09,01,04>" <0.4,0.5,0.7 >’ <050408>
mq me9 ms3
= (s, t,1) =
& = &lua,t, 1) {<040302> <0.6,0.3,01 > <0.7,0.2,0.3 > <090104>
o = &( 1) o e .
= u =
o= S <0.7,0.2,0.6 > < 0.3,0.5,0.7 >’ < 0.5,0.4,0.5 > <020708>
my ma ms
- 0
S0 =€, 5,0) = {<030201> <0.2,04,05> <04,05,08 >’ <010803>

m1 ma m3

&“:ﬂm”ﬁ):{<010804> <0.9,0.1,0.2 >’ < 0.6,0.3,0.4 >’ <020705>
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mi ma m3

<0.2,0.7,0.5 >’ < 0.1,0.8,0.6 >’ < 0.3,0.5,0.7 >’ < 0.5, 0406>

Y

§12 = E(:U’lauv 0) = {

ma ms3
< 0.8, 01 0.6 >"<0.3,0.6,0.7 >’ <0.5,0.4,0.8 >’ <0702 0.9 >

&13 = &(p2,5,0)

)

ma m3

= t
§1a = {21, 0) = <07o205> <0.2,0.6,0.4 >"<0.9,0.1,0.6 >’ <o40507>

|

s |

{ f

€15 = £(2,u, 0) = { e e }
- |

X 3

< 0.6, 02 0.5>"<0.7,0.2,0.4 > <0.3,0.5,0.4 > < 0.2, O706>
ma m3
< 0.1, 0705> <0.4,0.5,0.7 >" < 0.7,0.2,0.9 >’ < 0.8, 02 0.4 >
ma ms3
< 0.2, 0704> <0.9,0.1,0.6 >’ < 0.8,0.2,0.4 > < 0.3, 05 0.7 >
1 ma m3
b18 = Elus, u,0) = {<05o402> <0.3,0.6,01> <06,03,02>" <010803>}
The single valued neutrosophic hypersoft expert set can be described as

)

516 — N37$ 0

§17 = &(ps,t,0)

(

81) mi ma m3
H1, S, <020504>’<070205>7<050406>’<010306>

mo ms3
<040203>’ <0.8,0.1,0.5>" <0.4,0.5,0.6>° <020503>

mi m2 m3
<0.7,0.2,0.3>" <0.5,0.3,0.6>" <0.6,0.3,0.7>" <030506>

m1
<0.9,0.1,0.3>> <040504>’ <070206>’ <030408>

mi meo m3
<040506>’<080107>’<030605>’<020607>

mi ma ms3
<050407>’<030604>7<060205>’<080106>

mi ma m3
<020705>’<090104>’<040507>7<050408>

mi m2 m3
<0.4,0.3,0.2>" <0.6,0.3,0.1>" <0.7,0.2,0.3>" <090104>

mo m3
<010804>’<090102>’<060304>’<020705>

mi m2 m3
<020705>’<010806>7<O3O507>7<050406>

mi m2 ms3
<080106>’<030607>’<050408>’<070209>

mo m3
<070205>’<020604>’<090106>’<040507>

mi
<0.6,0.2,0.5>> <070204>’ <030504>’ <020706>

mi m2 m3
<010705>’<040507>’<070209>’<080204>
) mo ms

<020704>’<090106>’<080204>’<030507>

)
i)
|
)
)
j)
i)
)

<036n201>’ <026n405>’ <0481508>’ <010803>})
i)
)
j)
i)
)
)
i)
j

o]
(
(o1
(122114
(28104
(201§
(s, 1.4
(ot 1) {
(s, u, 1), {<0781506>’ 20805075 20504055 0207085
e
(
(1,000
(12,504
(r2:1.0).{
(120001
(15,2.0),§
(

(

)

A single valued neutrosophic hypersoft expert set (£1,S) is said to be single valued neutrosophic

mi ma m3
p3,u,0), {<050402>7 20306015 20605025 S0T08035

Definition 3.4. Single Valued Neutrosophic Hypersoft Expert subset

hypersoft expert subset of (€2, R) over [], if
(i) SCR,
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(ii) V o € S, &1 (a) C &a(a).
and denoted by (£1,S) C (&2, R). Similarly (&2, R) is said to be single valued neutrosophic
hypersoft expert superset of (£1,S).

Example 3.5. Considering Example Suppose
Al — { (M17 S, 1)7 (u37 S, 0)7 (/’Lly ta 1)7 (/1’37 t') 1)7 (/1’37 t7 0)7 (/'{/17 u, 0)7 <,u37 u, 1)}

A2 - { (,LLl, S, 1)7 (,LL3, S, 0)7 (M37 S, ]-)7 (Mlu t7 1)7 (H37 t7 1)) (/’Ll) tu 0)7 (/1’37 ta 0)7 (,U’l? u, 0)7 (,U’37 u, 1)) (Ml) u, 1)}
It is clear thatA; C As.Suppose (&1, A1) and (€2, A2) be defined as following

,

( s mo m3 m4
1,8, 1 <010607>’<060508>’<040609>’<010806>
( mo ms ma
past 30405>’<060406>’<020507>’<010506> ’
( mo ms3 ma
H3; <020604>’<050407>’<060508>’<080604> )
i mo m3 maq
(&1, A1) = (us, 1‘1)7 <060403>’<020706>’<040503>’<010704> )
) <010603>’<010704>’<020706>7<010607> )
(/J;g s 0) mo ms3 ma
8, V) <010806>’<030605>’<060304>’<070206>
( t mo ms3 ma
p3,t,0), <010704>’<060306>’<070205>’<020704>
( ( s ) mo ms ma
H1, 85 L), <020306>’<070407>’<050408>’<020405>
( ) mo ms3 ma
Pt 1), <040304>’<080305>’<040306>’<020605>
( ) mo ms3 m4
K35 11 <0 10304>’<090103>’<0405o4>’<0503o4>
( mo ms3 mq
H3; <0 40203>’<060306>’<070405>’<090502
( mo ma3 mq
A — K1, <070204>’<050206>’<060207>7<030508 )
(527 2) - mo ms3 my
(p3,u <070301>’<030504>’<050402>7<020603> )
( mo m3 ma
K1, <020501>’<020603>7<030504>7<050305> )
(1.4,0). s a
1 <010604>’<090106>’<060308>’<020608>
( mo ms3
K3, S <020704>’<040503>’<070201>’<080105>
mo ms3
(u&tJD, <02 0501>’<070203>’<080204>’<030502>})

which implies that (£1, 41) C (&2, A2).

Definition 3.6. Two single valued neutrosophic hypersoft expert sets (&1, A1) and (&2, A2)
over [] are said to be equal if (£1, A1) is a single valued neutrosophic hypersoft expert subset

of (§2, A2) and (&2, Az) is a single valued neutrosophic hypersoft expert subset of (£, Ay).

Definition 3.7. The complement of a single valued neutrosophic hypersoft expert set (§,S),
denoted by (&,S)¢, is defined by
(&,S) =¢(&(B)) V B €]] while ¢ is a NF complement.
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Example 3.8. Taking complement of single valued neutrosophic hypersoft expert set deter-
mined in we have

my mo m3
<020605>’<010403>’<020706>’<030201>

( s 1) mi mo ms
H1, S5 0005055 S05,0.8,075 2 <06,0.6055 0607015
( t 1) mi mo ms
H1, s <030806>’<050908>’<060504>’<030502>
H1, Uy <030807>’<060705>’<O70706>’<060503>
H2, S, 0309005 0405045 0608075 0808035
ot 1), { o g s
20 0605045 20700085 0504035 0704025
mi mo ms3
(p2,u,1), {< 70605>’<U40403>’<050806>’<060908>}>
K35 S5 0505075 S040.0095 2 <07,06045 05,0605
st 1), m; mg
30 <020704>’<010706>’<030807>’<040909>
(3., 1). { = s
(€,5)° = 35 Uy <060807>’<070503>’<050605>’<080302>
’ - ( s 0) mi m9 ms3
H1, S5 S0T08035 0506025 0805045 03,0901
(11,1, 0), 0 05
) b 0703075 <02,0.0005 <04,09065 0503095
mi m2 m3
(p1,u,0), {<050302>’<U60201>’<O70503>’<060605>}>
( s 0) mi mo ms3
M2, S, <060908>’<070403>’<080605>’<090807>
(12:1,0), s my
2: <050807>’<040402>’<060909>’<070504>
H2, Uy 0508065 SOA0807S 0405035 0603055
( s 0) mi ma ms3
35 8, 0503015 0705035 0908085 0408055
( t 0) mo m3
H35 s S0L03025 0600005 0408085 0705035

)

Definition 3.9. An agree-single valued neutrosophic hypersoft expert set (£,S)q4 over [], is
a single valued neutrosophic hypersoft expert subset of (£,S) and is characterized as

(§:S)ag = {8ag(B) : B€ G x D x {1}}.
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Example 3.10. Finding agree-single valued neutrosophic hypersoft expert set determined in

[3.3] we get

mi ma ms3
<0.2 0504>’<070205>’<050406>’<010306>
mi

mo ms3

<0.4,0.2,0.3>’ <0.8,0.1,0.5>’ <0.4,0.5,0.6>> <020503>

mi ma m3
<0.7,0.2,0.3>" <0.5,0.3,0.6>" <0.6,0.3,0.7>"> <030506>

}

mi ma ms3
<0.9,0.1,0.3>" <0.4,0.5,0.4>" <0.7,0.2,0.6>" <030408>

<040506>’<080107>’<030605>’<020607>

mi ma m3
<0.5,0.4,0.7>7 <0.3,0.6,0.4>" <0.6,0.2,0.5>" <080106>

mi ma ms3
<020705>’<090104>’<040507>’<050408>

mo m3
040302>’ <0.6,0.3,0.1>" <0.7,0.2,0.3>" <090104>

) mi m2 m3
<0.7,0.2,0.6>> <0.3,0.5,0.7>7 <0.5,0.4,0.5>" <020708>

}

(
(
(
(
(&,8) = (uz,t,l)
(
(
(
(

=
(e}
»
—_
V
/—’H’_/h‘f_/h\ ,_/H/_/h\/—/h\ ,_/H/_/h\/—/h\

\_/v\_/\_/v\_/vvv

Definition 3.11. A disagree-single valued neutrosophic hypersoft expert set (£, S)4q4 over ],

is a single valued neutrosophic hypersoft expert subset of (£,S) and is characterized as

(&:S)dag = {Sdag(B) : B € G x D x {0}}.

Example 3.12. Getting disagree-single valued neutrosophic hypersoft expert set determined

in B3,

J/

(,Ul SO) mi mo ms3 my
; <0.3,0.2,01> <0.2,0.4,05> <0.4,0.5,0.8>° <0.1,0.8,0.3>
( ) mo ma3 m4
K1, 01,0805 209,014,025 06,0300 02,0.7055
( ) mi mo ms3 may
K1, <0.2,0.7,05>* <0.1,0.8,0.6> <0.3,0.5,0.7>* <0.5,0.4,0.6>
(12, ,0), my my ms my
<0.8,0.1,0.6>* <0.3,0.6,0.7> <0.5,0.4,0.8> <0.7,0.2,0.0>
(€,S) =19 ((u2t0), 0.8 0 0F
; 0705055 S03.0.6045 <00,01065 0005075
20602055 <07,0.5045 1 03,056,045 <02,0.7065
(u 80) % 05
0107055 0405075 <07,05005 <08,02045
( ) mi mo ms3 my
M35 <0.2,0.7,0.4>* <0.9,0.1,0.6> <0.8,0.2,0.4> <0.3,0.5,0.7>
mi mo m3 ma
(u3,u,0), {<0.5,0.4,0.2>7 <0.3,0.6,0.1>° <0.6,0.3,0.2> <0.1,0.8,0.3> }) "

Proposition 3.13. If (£,S) is a single valued neutrosophic hypersoft expert set over [, then
(1). ((€,5)9)° = (&,S)
(2) (£¢S)gg = (gaS)dag
(3)- (§:8)dag = (§,S)ag

Definition 3.14. The union of (£1,S) and (&2, R) over [[ is (&3, L) with L = SUR, defined as
&1(B) ;feES—R
£(B) = (8) ;BER-S

U(éi(p),&(08))  ;BeSNR
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where U(§1(8), £2(8)) = {< u, max {p1(8), p2(8) }, min {1 (), va(B) }, min {w: (), w2(8)} >:
ueU}.

Example 3.15. Taking into consideration the concept of example consider the following

two sets

Al — { (M17 S, 1)7 (u37 S, 0)7 (/’Llyta 1)7 (,U,g,t, 1)7 <M37t7 0)7 (Mla U,O), <,U’37 u, 1)}

A2 - { (luly S, 1)7 (/”'37 87O>7 (/1’37 S, 1)7 (,U,l,t, 1)7 (M37t7 1)7 (M17u7 1)7 (M37t7 0)7 (M17u7 0)7 (M37 u, 1)7 <M17t7 O)}

Suppose (&1, A1) and (&2, A2) over [ ] are two single valued neutrosophic hypersoft expert sets
such that

m1 mo m3 ma
<0.1,0.6,0.4>> <0.6,0.3,0.2>’ <0.4,0.5,0.1>" <0.1,0.8,0.5>

S, s o s ).
|

<0.3,0.4,05>° <0.6,0.2,03> <0.2,0.5,0.6> ' <0.1,0.5,0.3>

mi m2 m3 mq
<0.2,0.6,0.7>" <0.5,0.2,0.3>" <0.6,0.3,0.5>" <0.8,0.1,0.9>

(5.1,
i)
(

(€1, A1) = (13,4, 1), | <06.03085 » S03,05065 0T05055 1 OT05015
oo )
(13:5.0).§
(:.0).4

mi ma ms3 my

<0.1,0.3,0.5>" <0.1,0.7,0.6>" <0.2,0.7,0.4>" <0.4,0.6,0.8>

mi mo ms3 maq
<0.1,0.7,0.3>" <0.8,0.1,0.2>’ <0.7,0.2,0.4>" <0.2,0.7,0.6>

mi ma ma3 mq
<0.1,0.6,0.9>> <0.3,0.6,0.7>’ <0.6,0.1,0.2>’ <0.7,0.2,0.3>

mi mo ms
<0.2,0.3,0.4>’ <0.7,0.4,0.5>’ <0.5,0.4,0.6>> <020407>

mo ms
<040308>’<080305>’<040305>’<020607>})

)

mi mo ms3
<010306>’<090107>’<040508>’<050305

mo m3
<040203>’<060305>’<070405>’<090507

my mo m3
<0.7,0.2,0.3>’ <0.5,0.2,0.4>" <0.6,0.2,0.4>> <030506

(§2,A2) =

mi m2 m3
<0.2,0.5,0.4>" <0.2,0.6,0.3>" <0.3,0.5,0.6>" <050307>

mo m3
<010603>’<090102>’<060304>’<020603>}

mi mo m3
<0.2,0.7,0.5>" <0.4,0.5,0.6>’ <0.7,0.2,0.3>> <080104>

<070307>’ <030506>’ <050403>’ <020604> %

)

mi m3
<020504>’<070203>’<080206>’<030507>}>

~ o~ o~ o~ o~~~ A~~~
= =
w =
£ =
—_ =
N— N—
f_/H,—/h\/_/H_/\__/\__/\_/_/H,—/H/_M,—/H

L (/-L37t70)7
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Then (&1, A1) U (&2, A2) = (&3, A3)

mi ma m3
<0.2,0.3,0.4>’ <0.7,0.3,0.2>’ <0.5,0.4,0.1>> <020405>

)

mo m3
<040305>’<080203>’<040305>’<020503>})

)

mi m2 m3

<0.1,0.3,0.6>’ <0.9,0.1,0.7>’ <0.4,0.5,0.8>> <050305

>
mo m3
<040203>’<060203>’<070305>’<090107

mi m2 ms3
”1’u’1)’[<070203>’ <0.5,0.2,0.4>" <0.6,0.2,0.4>" <030506 i

ma ms3

<0.7,0.2,0.4>> <0.3,0.5,0.6>" <0.5,0.3,0.3>" <020504>
mi mso ms3

<0.2,0.3,0.4>> <0.2,0.6,0.3>" <0.3,0.5,0.4>" <O50307>

mo ms3

j

<0.1,0.6,0.3>’ <0.9,0.1,0.2> <0.6,0.3,0.4>> <020603>}
mi mo m3
<020605>’<040506>’<070102>’<080103>

(
(
(
(
(€3, A3) = (
(
(
(
(
(

mi ma ms
<020503>’<080102>’<080204>’<030506>

Proposition 3.16. If ({1, A1),(&2, A2) and (&3, A3) are three single valued neutrosophic hy-

persoft expert sets over ||, then

(1). (&1, A1) U (&2, A2) = (&2, A2) U (&1, A1)
(2). ((&1, A1) U (&2, A2)) U (€3, A3) = (&1, A1) U ((§2, A2) U (€3, 43))

Definition 3.17. The intersection of (£1,S) and (£2,R) over [] is (&3, L) with L = SN R,
defined as

£1(8) :BES-R
£3(8) = £(8) i BER-S
N&1(B), &(68)) s B€SNR

where m(fl(,@)7 52(/8)) = {< u, min {/’Ll(ﬂ)v :U’Z(ﬂ)}v max {V1(5)7 VQ(ﬁ)}? max {w1(5)7 wQ(/B)} >t
ueU}.

Example 3.18. Taking into consideration the concept of example consider the following

two sets

Al = { (Mly S, 1)7 (/,03, S, 0)7 (:ulata 1)7 (,u37t7 1)7 (,Ug,t, O)a (Mla U,O), (,U37 u, 1)}

AQ - { (,U’lv S, ]-)7 (/1’37 570)7 (M37 S, ]-)7 (,ulat7 1)5 (H?n t7 1)) (Ml)tu 0)7 (,U'37ta 0)7 (,U’huu 0)7 (,U,37U, 1)) ) (,LLl,U, 1)}
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Suppose (&1, A1) and (&2, A2) over [ ] are two single valued neutrosophic hypersoft expert sets
such that

(/J, s 1) mi m9 ms3 ma
1,5, <0.1,0.6,0.4> * <0.6,0.3,0.2> <0.4,0.5,0.1> <0.1,0.8,0.5>
(,Ul t 1) ma ms3 my
U L) <0.3,0.4,o.5>’ 20.6,0.2,03> <0.2,0.5,0.6>° <0.1,05,03> [ )
(,u t 1) mi mo ms my
3,0 1), 1 <02,0.6,0.7> <0.5,0.2,0.3> <0.6,0.3,05> <0.8,0.1,09> [ /
_ my mo ms3 mya
(&1, A1) = (us,u, 1), <0.6,0.2,0.4> <0.2,0.7,0.6> <0.4,0.3,05> <0.1,05,04> [ )
mi ma2 ms3 mgq
(p1,u,0), <0.1,0.3,0.5>° <0.1,0.7,0.6> <0.2,0.7,0.4>° <0.4,0.6,08> [ )
3,5,0), { S0T.06095° S030.6075° <06.01075® <0709.035
(13.1.0). { = ms my
| 3,6 Y), <010703>’<080102>’<070204>’<020706>
11,5, 1), 20203045 07040557 <05.0.4065 <02,0.407S
(,Ufl t 1) ma ma3 mq
U L) <040308> 20.8,0.3,05> 7 <0.4,0.3,055> <0.2,0.6,0.7>
(,LL s 1) mi m9 ms3 ma
3,5, 1)1 20.1,0.3,0.65° <0.9,0.1,0.7> <0.4,0.5,0.8> * <0.5,0.3, 05 g
(ps,t, 1), 03 o
30 <040203>’<060305>’<070405>’<090507
A — M1, U, 1), <070203>’<050204>’<060204>’<030506
(527 2) — Mo ma
(p3; u, 1), <07o307>v <0.3,0.5,0.6>° <0.5,0.4,0.3> " <020604>
mi mo m3
(p1,u,0), 20.2,0.5,0.4> 7 <0.2,0.6,0.3> <0.3,0.5,0.6> <050307>
mo ms
(p1,,0), {<010603>’ <0.9,0.1,0.2>* <0.6,0.3,0.4>° <020603>}>
3 0207055 S04050657 0705035 20801045
mi ma3 maq
(“3’7570)’ {<0205o4>’ <070203>’ 20.8,0.2,06>" <0305o7>})
Then (617141) N (527142) = <€37A3)
( ( s, 1) mi mo ms my
H1, <0.1,0.6,0.4>’ <0.6,0.4,0.5> <0.4,0.5,0.6>° <0.1,0.8,0.7>
( ) mo ms3 my
H1; ) <030408>’<060305>’<020506>’<010607> )
( ) mo ms3 m4
K35 ) <0.2,0.6,0.7>’ 20504055 <0.6,0.405>° <08,01,07> ()
_ my mo ms3 ma
(&3, A3) = (w3, u, 1), <0.6,0.3,0.7> <0.2,0.7,0.6> <0.4,0.4,0.5>’ <0.1,0.6,04> [ ) *
( ) mi mo ms3 mq
K1, ) <0.1,0.5,0.5> 7 <0.1,0.6,0.65 <0.2,0.7,0.6>* <0.4,0.6,08> [ |
( ) mi mo ms3 ma
H3; 1\ <0.1,0.7,0.95 <0.3,0.6,0.7> * <0.6,0.2,0.3> <0.7,0.2,0.4>
(13, 1,0), { zrr s s s
3 | <0.1,0.7,04> > <0.8,0.2,0.3>° <0.7,0.2,0.6> <0.2,0.7,0.7> )

\

Proposition 3.19. If (&1, A1),(&2, A2) and (&3, As) are three single valued neutrosophic hy-

persoft expert sets over ||, then

(1). (&1, 41) N (&2, A2) = (&2, A2) N (&1, A1)
(2). ((&1, A1) N (&2, A2)) N (€3, A3) = (&1, A1) N (2, A2) N (€3, 43))
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Proposition 3.20. If (£, A1),(&2, A2) and (&3, As) are three single valued neutrosophic hy-

persoft expert sets over ||, then

(1). (&, A1) U
(2). (&, 41)N

((&2,42) N
((527 A2) U

(&3, A3))
(€3, 43))

= ((617141) U
= ((§1,41) N

((&2,A2)) N
((&2,A42)) U

(&1, A1) U
((Elv Al) N

(&3, A3))
(€3, 43))

Definition 3.21. If (£, A1) and (&2, Ag) are two single valued neutrosophic hypersoft expert
sets over [ then (&1, A1) AND (&2, A2) denoted by (&1, A1) A (€2, A2) is defined by

(&1, A1) A (&2, A2) = (&3, A1 X Ag),

while £3(8,7) = &(8) N &2(7),V(B,7) € A1 X As.

Example 3.22. Taking into consideration the concept of example let two sets

Al = { (Ml’sa 1)7 (Ml?ta 1)7 (/1’375’0)}

5= { m,5,0), (s, 5,1)}

Suppose (&1, A1) and (&2, A2) over [ ] are two single valued neutrosophic hypersoft expert sets
such that

s, 1), me m3
(1, 0106005 S0B,04055 " <0405065 0108075
J— mo ms3
(&1, A1) = (1, 1) {<030408>’ <0.6,0.3,0.5> <0.2,0.5,0.6>° <010607>})
S O mo ms3
(3, 0106095 <03,0.6075 <06,04025 0705035
( S O) mi ms3
A — 11, 8,0), \ 20301035 0705005 0505055 0203065
(k3,,1), 0105065 <0405055 <07.01,025" <080104>
Then (&3, A3) A (§2, A2) = (€3, A1 x Ag),
mi mo m3 ma
((u1,,1), (p1, 5,0)), {<0.1,0.6,0.4>’ <0.6,0.4,0.5> <0.4,0.5,0.6>’ <0.1,0.8,0.7>
mi m2 m3 ma
((p1,2,1), (p1,5,0)), 1 =53 0.4,08>7 <0.6,0.3,05>° <0.2,0.5,0.6> <0.1,0.6,0.7>
mi ma ms my
(€5, A1 x A) ((p1,8,1), (p3, 5, 1)), <0.1,0.5,0.8>* <0.4,0.3,0.5> <0.2,0.5,0.6> <0.1,0.6,0.7>
3, A1 2) =
m mo ms my
((p1,5,1), (ps, 5, 1)), <0.1,0.6,0.6> <0.4,0.4,0.5>° <0.4,0.5,0.6> <0.1,0.8,0.7>
miq mo ms3 ma4
((u3,5,0), (p1,5,0)), <0.1,0.6,0.9> <0.3,0.6,0.7> <0.5,0.2,0.5> <0.2,0.3,0.6>
mi mo m3 maq
{ ((u3,5,0), (u3, ,1)), <0.1,0.6,0.9> * <0.3,0.6,0.7> <0.6,0.1,0.2> * <0.7,0.2,0.4>

)

)

)

Definition 3.23. If (£1, A1) and (&2, Ag) are two single valued neutrosophic hypersoft expert

sets over [ then (&1, A1) OR (&2, A2) denoted by (&1, A1) V
(€3, A1 x Ag),
V(ﬁ,’}’) € Ay x As.

(€1, A1) V (&2, 42) =
while 53(67 ’7) = 51(5) U 52(7)7

(&2, A) is defined by
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Example 3.24. Taking into consideration the concept of example suppose the following

sets

Al == { (:ub S, 1)? (,Ul,t, 1)7 (/J“37 S, 0)}

Ag = { (15,0, (g, 5,1)}

Suppose (&1, A1) and (&2, A2) over [ ] are two single valued neutrosophic hypersoft expert sets
such that

(p1,8,1) {<010604>’<060405>’<040506>’<010807>})
— m2 m3
(€1, A1) = (p1,t,1) {<030408>7<060305>’<020506>’<010607>}>
/‘L37S 0 ) L ) L )
2006095 20306075 20601025 0702035
mi1 m2 ms3
A — (11,5,0), \ 20201085 207,023,045 0505055 20205065
(43,5, 1), \ 20705065 20405055 20704025 Z08,0.1,005

Then (&3, A3) V ({2, A2) = (€3, A1 x As),

(e, 5, 1)’(/“’8’0))’{ 202,01,035 " 0207,0 2045 205,05,055 <0281§06>}>
((u1,2,1), (1, 5,0)); | 208304035 20705045 * 205,0.2,055 0205065 | ) -
(€5, A1 x Ay) = ((p1, 8, 1), (1355, 1)), | 20304065 7 06:05,055° 20701025 20801035 [ ) »
(1, 5, 1), (p3, 5, 1)), <0.1,67.%,0.4>7 <0.6,?§70.5>’ <0.77g?io.2>’ <0.8,$f,0.4> )
((k3,5,0), (11, 5,0)), | 202017085 » 20705045+ 06,0102 7 20702035 | ) -
((k3,5,0), (13,5, 1)), | 20105065 20405055+ 20701025 7 208.0.1,005

Proposition 3.25. If ({1, A1),(&2, A2) and (&3, A3) are three single valued neutrosophic hy-

persoft expert sets over [[, then

(D). ((€1, A1) A (62, 42))° = ((&1,41))° V ((§2, 42))°
(2). ((§1,41) V (&2, A42))° = ((&1, 41))° A (€2, A2))°

Proposition 3.26. If (£1,A1),(&2, A2) and (&3, Ag) are three single valued neutrosophic hy-
persoft expert sets over ||, then

(D). ((&1,41) A (&2, 42)) A (€35 A3) = (1, A1) A (&2, 42) A (€3, 43))
(2). ((&1,41) V (&2, 42)) V (&3, A3) = (&1, A1) V (&2, 42) V (€3, 43))
(3). (&1, A1) V (&2, A2) A (63, A3) = ((&1, A1) V (&2, A2)) A (&1, A1) V (€3, A3))
(4). (&1, A1) A ((&2, A2) V (&3, A3)) = ((§1, A1) A ((§2,42)) V ((§1, A1) A (€3, A3))
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4. An Application to Single valued Neutrosophic Hypersoft expert set

In this section, an application of single valued neutrosophic hypersoft expert set theory in
a decision making problem, is presented.
Statement of the problem
Mr. John wants to purchase a mobile from a mobile market for his personal use. He takes help
from his some friends (Stephen, Thomas and Umar) who have expertise in mobile purchase.
Proposed Algorithm
The following algorithm is adopted for this selection (purchase).

(1). Construct SVNHSES (¢, K),

(2). Determine the values of pu(c;)—v(c;) —w(c;) for each ¢; € [ where u(c;) is a membership
function, v(¢;)indeterminacy function and w(¢;) is a non membership function for each
element of [].

(3). Calculate the the highest numerical grade for the agree-SVNHSES and disagree-
SVNHSES,

(4). Determine the score of each element ¢; € [] by taking the sum of the products of the nu-
merical grade of each element for the agree- SVNHSES and disagree SVNHSES,denoted
by G; and H; respectively

(5). Determine j; = G; — H; for each element ¢; € [],

(6). Compute n, for which M= max j;. Then the decision is to choose element as the

optimal or best solution to the problem.

Step-1

Let four categories of mobile are there which form the universe of discourse coprod =
{c1,¢2,¢3,c4} and X = {E; = Stephen, Ey = Thomas,Es = Umar} be a set of experts
for this purchase. The following are the attribute-valued sets for prescribed attributes:

Ly =Brand ={X =11,Y =13}

Ly = Price = {20,000 = l3,15,000 = I4}

L3 = Colour = {White = l5, Blue = lg}

Ly = Memory = {6GB = 17,4GB = Ig}

Ls = Resolution(size) = {5inch = lg, 6inch = l1p}

and then

L =1L xLyxL3yxLyx Ls

Muhammad Thsan, Atige Ur Rahman, Muhammad Saeed, Single Valued Neutrosophic
Hypersoft Expert Set with Application in Decision Making



Neutrosophic Sets and Systems, Vol. 47, 2021

L, 13,05, l7,19), (L1, 13,15, 17, lio), (L1, 13,15, I8, l9), (L1, 3, 15, I3, Lio), (L1, I3, L6, U7, l9),
l l37l6al77l10) (l17l35l67l85 9/

li,la, 15,08, 19), (L1, 14, 15, I3, lo),

li, 13,06, 18, o), (L1, la, U5, U7, l9), (L1, la, U5, U7, Lo),

la, 13,15, 17,110), (I2, 13, 15,18, l9), (I2, 13,15, 18, l10),

la, l3,16,17,19), (I2,13, 16,17, l10), (2,13, 16, I3, l9), (I2, 13, l6, I3, L10), (l2, L, I5, 7, 19),

o~ o~ o~ o~ o~ o~

lo,la, 15,17, l0), (I2, 14,15, 13, lg),

(l2,14,16,18,19), (l2, 14, 16, I3, l1o
Now take K C L as

( )

( )

( )

L =9 (l1,l4,16,18,l10), (I2, 13, 5,17, 19),
( )

( )

)

K = ki = (30507l ke = (lu,l3,06,07,0l10), k3 = (l1,la,16,18,19), k4
(l2,13,16,18,l9), k5 = (l2,14,16,17,110)}
(k1, Ex, 1), <o.9,5.11,0.7>7 <o.3,oc.24,0.5>7 <0.6,oc.32,0.4>7 <0.3,oc.47,0.2> )
(k1, Ea, 1), <0.8,5.12,0.7>7 <0.1,oc.22,0.3>7 <0.6,OC.32,0.8>’ <0.3,()C.%,0.5> )
(k1, E3, 1), <0.7,5.13,0‘1>7 <0.3,5A27,0.2>7 <0.3,oc.31,0.4>7 <0.3,OC.46,0.7> )
(k2, B, 1), <0.6,Oc.14,0.8>’ <0.4,oc.22,0.1>> <0.7,OC.31,O.6>’ <0.5,oc.42,0.6> )
(k2, B, 1), <o.5,5.12,0.3>’ <0.6,OC.24,0.5>’ <O.3,OC.36,0.7>’ <0.4,oc.42,0.9> )
(k2, E3, 1), <0.4,6:.13,0.1>v <0.3,(§.22,0.4>7 <0.3,océ2,0.5>7 <O.8,OC.42,0.7> )
(k3, Ex, 1), <0.2,5.14,0.9>7 <0.5,5.22,0.6>7 <0.6,(§:.32,O.7>7 <O.7,(;:.4270.6> )
(€A = (k3, B, 1), <o.2,5.13,0.4>7 <0.4,5.22,0.5>7 <0.6,OC.32,0.4>’ <0.3,oc.42,0.3> )
(k3, E3, 1), <0.3,6:.14,0.1>7 <0.6,5.23,0.2>7 <0.4,(JC?2,0.3>’ <0A3,(;:f46,0.4> )
(ka, En, 1), <0.9,oc.11,0.7>’ <o.1,oc.%,0.8>’ <0.5,oc.31,o.7>’ <o.4,530.2> ’
(ks, B, 1), <0.8,5.11,0.4>’ <0.4,oc.23,0.5>’ <0.2,Oc.37,0.6>’ <0.7,oc.42,0.7> )
(ka, E3,1), <0.6,OC.12,0.4>’ <o.1,oc.23,0.2>7 <0.3,oc.35,0.9>7 <O.6,Oc.41,0.3> )
(ks, E1,1), <0.6,(():.13,0.2>’ <0.2,OC.28,0.4>’ <0.1,oc.32,.03>7 <0.1,oc.47,0.4> )
(ks, B2, 1), <o.5,5.13,0.4>7 <0.6,5A22,0.4>7 <0.4,oc.33,0.5>7 <0.6,OC.41,0.2> )
(ks, E3, 1), <0.4,oc.13,0.1>7 <0.6,5.21,0.2>> <O.3,Oc.35,0.6>’ <0.5,OC§1,0.2> )

), (
), (
I1,1a, 16,17, 19), (11, 14, 16, 17, l10), (11, 1, 6, I8, o),
)s (
)s (
), (

lo, 4, 15,18, l0), (l2, la, U6, U7, l9), (I2, la, U6, I7, L10),
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and

(1, B1,0), {<0.4,5.13,0.1>7 20001025 20802035 Z060.1085 }) ’
(k1, E»,0) {<0.7,5.12,0.3>7 20604025 20207015 » 080.5075 }) ’
(k1, E3,0), <0.2,(3:.13,0.4>’ <0.6,5.22,0.5>7 <0.1,5.37,0.2>’ <0.1,5§1,0.5> )
(k2, E1,0), <0.1,5.14,0.5>’ <0.4,5.23,0,7>7 <0.2,5.37,0.4>’ <0.3,5f12,0.6> ’
(K2, E2,0), <0.2,OC.1570.6>’ <0.7,(3:.22,0.3>7 <0.6,5.3é,0.2>’ <0.575.%,0.4> ’
(k2, E3,0), <0.7,oc.12,0.1>’ <0.3,oc.25,0.2>’ <0.1,OC.37,0.8>’ <0.3,5§1,0.3> J
(k3, E1,0), <0.9,5.11,0.6>7 <0.4,(§:.22,0.7>7 <0.5,(§.31,o.9>’ <0.3,oc.42,ol1> )
(&, K)o = (k3, E2,0), <O.8,(‘):.12,0.1>’ <0.2,oc.27,0.4>? <0.3,5.36,0.7>’ <0.5,5.42,o.6> )
(k3, E3,0), <O.6,OC.12,0.4>’ <O.6,OC.21,0.3>’ <0.5,5.34,0.9>’ <0.4,5f15,0.2> )
(ka, E1,0), <o.6,5.13,0.2>’ <0.3,5.25,0.6>7 <0.2,5.3é,0.5>’ <0.3,5§1,0.6> )
(ka, E2,0), <0.5,oc.14,0.3>’ <0.5,oc.22,0.1>7 <0.3,5.31,0.2>’ <0.6,OC.42,0.1> )
(ka, E3,0), <0.4,5.15,0.3>7 <0.7,oc.22,0.1>? <0.6,5.31,0.4>7 <O.9,(§.41,0.6> )
(ks, E1,0), <0.2,5.15,0.7>7 <0.6,Oc.22,0.8>’ <0.9,5.31,o.3>’ <0.9,()Cf12,o.5> )
(ks, E2,0), <O.3,((]:.16,0.1>’ <0.2,5.28,0.3>7 <0.3,5§6,0.2>’ <0.4,5f13,0.2> )
(ks, E3,0), <0.1,5.17,0.3>7 <0.5,5.22,0,4>7 <0.5,5.31,0.7>’ <0.4,(i46,0.3>

are single valued neutrosophic hypersoft expert sets.
Step-2

Table 1 represents the values of p(c;)-v(c;)-w(c;)

Step-(2-5)
Table 2 and table 3 represent the grade values of agree and disagree single valued neutrosophic
hypersoft expert set respectively. Table 4 depicts the difference of scores of agree and disagree
SVNHSES. The scores for agree SVNHSES are :
S(c1) = 0.6, S(c2) = 0.5, S(c3) = 0.4 and S(cq) =1.5
whereas scores for disagree SVNHSES are:
S(c1) =14, S(e2) = 0.7, S(e3) = 0.5 and S(eq) = —0.2.
Step-6; Decision

As js is maximum, so category cy4 is preferred to be best.
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TABLE 1. Agree-single valued neutrosophic hypersoft expert set

C c1 Co c3 Cy C c1 Co c3 Ca
(k1,Eq,1) 0.1 -0.6 0.0 -0.6 (k1,Eq,0) 0.0 0.6 0.3 -0.3
(k1,Eq, 1) -0.1 -04 -04 0.2 (k1, E9,0) 0.2 0.0 -0.6 -0.1
(k1, F3,1) 0.3 -0.2 -0.2 0.4 (k1, F3,0) -0.5 -0.1 -0.8 -0.8
(ko, F1,1) -0.6 0.1 0.0 -0.3 (ko, F1,0) -0.8 -0.6 -0.9 -0.5
(ko, Eo, 1) 0.0 -0.3 0.4 -0.7 (k2, E5,0) -0.9 0.2 0.1 -0.2
(ko, E5,1) 0.0 -0.3 -04 -0.1 (k2, E5,0) 04 -0.4 -14 -04
(ks, F1,1) -1.1 -0.3 -0.3 -0.1 (ks, F1,0) 0.2 -0.5 -0.5 0.0
(ks, F2,1) -0.5 -0.3 0.0 -0.2 (ks, F2,0) 0.5 -0.9 -1.0 -0.3
(ks, E5,1) -0.2 0.1 -0.1 -0.7 (ks, E5,0) 0.0 0.2 -0.8 -0.3
(k4, Eq, 1) 0.1 -1.0 -0.3 -0.1 (k4, E1,0) 0.1 -0.8 -0.9 -0.7
(kg, F2, 1) 0.3 -0.6 -1.1 -0.2 (ky4, F2,0) -0.1 0.2 0.0 0.3
(ks Es, 1) 0.0 0.4 1.1 0.2 (ks, E5,0) 14 0.4 0.1 0.2
(ks, Eq,1) 0.1 -0.7 -0.4 -1.0 (ks, E1,0) -1.0 -0.4 0.5 0.2
(ks, Eo, 1) -0.2 0.0 -04 0.3 (ks, Es,0) -0.4 -0.9 -0.5 0.1
(ks, E5,1) 0.0 0.3 -0.8 -0.1 (ks, Es,0) -0.9 -0.1 -0.3 -0.5

5. Conclusions

In this paper, the fundamentals of single valued neutrosophic hypersoft expert set are es-

tablished and some basic properties, laws and operations are generalized. A decision-making

TABLE 2. Numerical Grades of agree SVNHSES

C; Highest Numerical Grade
(k1,Eq,1) c1 0.1
(k1, Ea,1) cu 0.2
(k1, Es5,1) Cq 0.4
(ko, Eq, 1) Ca 0.1
(ko, Eo, 1) cs 0.4
(ko, E3,1) o 0.6
(ks, Eq,1) c1 0.0
(ks, Eo, 1) cs 0.0
(ks, B3, 1) Co 0.1
(ka, B1,1) a1 0.1
(kg, Eo, 1) c1 0.3
(k4, E5,1) Cy4 0.2
(ks, E1,1) c1 0.1
(ks, Eo, 1) o 0.3
(ks, E3,1) ca 0.3
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TABLE 3. Numerical Grades of disagree SVNHSES

Ci Highest Numerical Grade
(k1, E1,0) c2 0.6
(k1, E2,0) 1 0.2
(k1, Es,0) Cy -0.1
(ko, E1,0) ¢4 0.5
(k2, B2,0) ¢ 0.2
(k2, E5,0) 0.4
(k3,E1,0) o 0.2
(ks, E2,0) ¢ 0.5
(ks, Es5,0) Co 0.2
(ky, E1,0) c1 0.1
(k1,E2,0) ¢4 0.3
(k4, E3,0) o 0.4
(ks, E1,0) 3 0.5
(ks, E2,0) co 0.1
(ks, E'3,0) o -0.1

Gi H; Jji =G — H;
S(c1) =0.6 S(c1) =14 -1.8
S(c2) =05 | S(e2) =0.7 -0.2
S(ez) =04 | S(c3) =0.5 -0.1
S(cy) =15 | S(eq) =—-0.2 1.7

application regarding the selection of the best product is presented with the help of proposed
algorithm. Future work may include the extension of the presented work for other single val-
ued neutrosophic hypersoft-like hybrids.

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