NSS Neutrosophic Sets and Systems, Vol. 32, 2020

"‘ "‘ University of New Mexico
N1 a
Aggregate Operators of Neutrosophic Hypersoft Set

Muhammad Saqlain !, Sana Moin2?, Muhammad Naveed Jafar 3, Muhammad Saeed? and Florentin
Smarandache*

I Lahore Garrison University, DHA Phase-VI, Sector C, Lahote, 54000, Pakistan. E-mail: msaqlain@lgu.edu.pk
2 Lahore Garrison University, DHA Phase-VI, Sector C, Lahore, 54000, Pakistan. E-mail: moinsana64@gmail.com
3 Lahore Gatrison University, DHA Phase-VI, Sector C, Lahore, 54000, Pakistan. E-mail: naveedjafar@lgu.edu.pk

University of Management and Technology, C-11 Johar Town, Lahore, 54000, Pakistan. E-mail: Muhammad.saeed@umt.edu.pk
4 Department of Mathematics, University of New Mexico, Gallup, NM 87301, USA. E-mail: smarand@unm.edu

Abstract: Multi-criteria decision making (MCDM) is concerned about organizing and taking care of
choice and planning issues including multi-criteria. When attributes are more than one, and further
bifurcated, neutrosophic softset environment cannot be used to tackle such type of issues. Therefore,
there was a dire need to define a new approach to solve such type of problems, So, for this purpose
a new environment namely, Neutrosophic Hypersoft set (NHSS) is defined. This paper includes
basics operator’s like union, intersection, complement, subset, null set, equal set etc., of Neutrosophic
Hypersoft set (NHSS). The validity and the implementation are presented along with suitable
examples. For more precision and accuracy, in future, proposed operations will play a vital role is

decision-makings like personal selection, management problems and many others.
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1. Introduction

The idea of fuzzy sets was presented by Lotfi A. Zadeh in 1965 [1]. From that point the fuzzy
sets and fuzzy logic have been connected in numerous genuine issues in questionable and uncertain
conditions. The conventional fuzzy sets are based on the membership value or the level of
membership value. A few times it might be hard to allot the membership values for fuzzy sets.
Therefore, the idea of interval valued fuzzy sets was proposed [2] to catch the uncertainty for
membership values. In some genuine issues like real life problems, master framework, conviction
framework, data combination, etc., we should consider membership just as the non- membership
values for appropriate depiction of an object in questionable and uncertain condition. Neither the
fuzzy sets nor the interval valued fuzzy sets is convenient for such a circumstance. Intuitionistic fuzzy
sets proposed by Atanassov [3] is convenient for such a circumstance. The intuitionistic fuzzy sets
can just deal with the inadequate data considering both the membership and non-membership
values. It doesn't deal with the vague and conflicting data which exists in conviction framework.
Smarandache [4] presented the idea of Neutrosophic set which is a scientific apparatus for taking
care of issues including uncertain, indeterminacy and conflicting information. Neutrosophic set
indicate truth membership value (T), indeterminacy membership value (I) and falsity membership
value (F). This idea is significant in numerous application regions since indeterminacy is evaluated
exceptionally and the truth membership values, indeterminacy membership values and falsity
membership values are independent.

The idea of soft sets was first defined by Molodtsov [5] as a totally new numerical device for

taking care of issues with uncertain conditions. He defines a soft set as a parameterized family of
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subsets of universal set. Soft sets are useful in various regions including artificial insight, game
hypothesis and basic decision-making problems [6] and it serves to define various functions for
various parameters and utilize values against defined parameters. These functions help us to oversee
various issues and choices throughout everyday life.

In the previous couple of years, the essentials of soft set theory have been considered by different
researchers. Maji et al. [7] gives a hypothetical study of soft sets which covers subset and super set of
a soft set, equality of soft sets and operations on soft sets, for Example, union, intersection, AND and
OR-Operations between different sets. Ali at el. [8] presented new operations in soft set theory which
includes restricted union, intersection and difference. Cagman and Enginoglu [9, 10] present soft
matrix theory which substantiated itself a very significant measurement in taking care of issues while
making various choices. Singh and Onyeozili [11] come up with the research that operations on soft
set is equivalent to the corresponding soft matrices. From Molodsov [9, 6, 5, 12] up to present,
numerous handy applications identified with soft set theory have been presented and connected in
numerous fields of sciences and data innovation.

Maji [13] come up with Neutrosophic soft set portrayed by truth, indeterminacy, and falsity
membership values which are autonomous in nature. Neutrosophic soft set can deal with inadequate,
uncertain, and inconsistence data, while intuitionistic fuzzy soft set and fuzzy soft set can just deal
with partial data.

Smarandache [14] presented a new technique to deal with uncertainty. He generalized the soft
to hyper soft set by converting the function into multi-decision function. Smarandache, [15, 16, 17, 18,
19, 20] also discuss the various extension of neutrosophic sets in TOPSIS and MCDM. Saqlain et.al.
[21] proposed a new algorithm along with a new decision-making environment. Many other novel
approaches are also used by many researches [22-39] in decision makings.

1.1 Contribution

Since uncertainty is human sense which for the most part surrounds a man while taking any
significant choice. Let’s say if we get a chance to pick one best competitor out of numerous applicants,
we originally set a few characteristics and choices that what we need in our chose up-and-comer.
based on these objectives we choose the best one. To make our decision easy we use different
techniques. The purpose of this paper is to overcome the uncertainty problem in more precise way
by combing Neutrosophic set with Hypersoft set. This combination will produce a new mathematical
tool “Neutrosophic Hypersoft Set” and will play a vital role in future decision-making research.
2.Preliminaries
Definition 2.1: Soft Set
Let & be the universal set and € be the set of attributes with respect to &. Let P(§) be the power set of
Eand A € € . A pair (F, A) is called a soft set over £ and its mapping is given as

F:A > P($)
It is also defined as:
F A ={Fle) eP()ec€,F(e)= Dife+A}
Definition 2.2: Neutrosophic Soft Set
Let £ be the universal set and € be the set of attributes with respect to &. Let P(E) be the set of
Neutrosophic values of £ and A € € . A pair (F, 4) is called a Neutrosophic soft set over £ and its
mapping is given as

FiA - P(S)
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Definition 2.3: Hyper Soft Set:
Let & be the universal setand P(%) be the power set of £ Consider [*,1%,1*...I" for n > 1,be n well-
defined attributes, whose corresponding attributive values are respectively the set L', L? L3 ...L" with
L'nLl) =9, for i #j and i,je{1,2,3...n} , then the pair (F,L! x L? X L*...L") is said to be Hypersoft
set over & where

FiL'XI2XI3..I" > P(§)

3. Calculations

Definition 3.1: Neutrosophic Hypersoft Set (NHSS)
Let & be the universal setand P(%) be the power set of & Consider [*,1%,[*...I" for n > 1,be n well-
defined attributes, whose corresponding attributive values are respectively the set L', L? L* ...L" with
L'nL/ =9, for i #j and i,je{1,2,3..n} and their relation L' x L? x L* ...L" = §, then the pair (F,$)
is said to be Neutrosophic Hypersoft set (NHSS) over & where

F:I'xL2x[3..L[" > P(§) and

FUMx 12 x L2 .. 1M ={<x,T(E®)), I(F($)),F(E($)) >, x € £} where T is the membership value of
truthiness, I is the membership value of indeterminacy and F is the membership value of falsity such
that T,1,F:¢ > [0,1] also 0 < T(E($)) + I(E($)) + F(F($)) < 3.
Example 3.1:
Let & be the set of decision makers to decide best mobile phone given as

£ = {m!,m? m3 m* m°}
also consider the set of attributes as
s! = Mobile type,s* = RAM, s® = Sim Card, s* = Resolution, s> = Camera, s® = Battery Power

And their respective attributes are given as
S = Mobile type = {Iphone, Samsung, Oppo, lenovo}
S§?2=RAM = {8 GB,4GB,6 GB,2 GB }
§3 = Sim Card = {Single, Dual}
§* = Resolution = {1440 X 3040 pixels, 1080 x 780 pixels, 2600 X 4010 pixels}
S5 = Camera = {12 MP, 10MP, 15MP}
S% = Battery Power = {4100 mAh, 1000 mAh, 2050 mAh}
Let the functionbe F:S! x S2 x S3 x S* x S°%x 5% > P(§)
Below are the tables of their Neutrosophic values

Table 1: Decision maker Neutrosophic values for mobile type

S1(Mobile type) m! m? m3 m* m°
Iphone (0.3,0.6,0.7) (0.7,0.6,04) (04,05,0.7) (0.6,05,0.3) (0.50.30.8)
Samsung (0.7,05,0.6) (03,02,0.1) (0.3,0.6,0.2) (08,0.1,0.2) (0.504,0.5)
Oppo 05,02,01) (09,05,03) (09,04,01) (09,03,01) (0.6,0.1,0.2)
Lenovo (05,03,02) (05,02,01) (08,0502 (0.6,04,03) (0.7,04,0.2)

Table 2: Decision maker Neutrosophic values for RAM
S2(RAM) m! m? m? m* m®
8 GB (0.3,0.4,0.7) (0.4,0.5,0.7) (0.5,0.6,0.8) (0.5,0.3,0.8) (0.3,0.6,0.7)
4 GB (0.4,0.2,0.5) (0.3,0.6,0.2) (0.4,0.7,0.3) (0.5,0.4, 0.5) (0.7, 0.5, 0.6)
6 GB (0.7,0.2,0.3) (0.9,04,0.1) (0.8,0.3,0.2) (0.6,0.1,0.2) (0.5,0.2,0.1)
2GB (0.8,0.2,0.1) (0.8,0.5,0.2) (0.904,0.1) (0.7,0.4,0.2) (0.5,0.3,0.2)

Muhammad Saglain and Sana Moin, Aggregate Operators of Neutrosophic Hypersoft Set



Neutrosophic Sets and Systems, Vol. 32, 2020 297

Table 3: Decision maker Neutrosophic values for sim card

§3(Sim Card) m! m? m3 m* m5
Single (0.6,04,03)  (0.6,05,03) (0.5,04,03) (07,0803  (0.9,0.2 0.1)
Dual (0.8,02,01) (04,0807 (07,0302  (0.3,06,04) (0.8 04 0.2)

Table 4: Decision maker Neutrosophic values for resolution
S*(Resolution) m! m? m3 m* m®
1440 x 3040 (0.7,0.8,0.3) (0.7,0.5,0.3) (0.6, 0.4, 0.3) (0.5,0.6,0.9) (0.4,0.5,0.3)
1080 x 780 (0.3,0.6,0.4) (0.7,0.3,0.2) (0.8,0.3,0.1) (0.6,0.4,0.7) (0.3,0.5,0.8)
2600 x 4010 (0.5,0.2,0.1) (0.6,0.3,0.4) (0.5,0.7,0.2) (0.9,0.3,0.1) (0.7,0.4,0.3)

Table 5: Decision maker Neutrosophic values for camera

S5(Camera) m! m? m?3 m* m>
12 MP (0.6,04,03) (0.7,0.8,03)  (0.6,04,03) (04,0503 (0.9, 02 0.1)
10 MP (0.8,0.3,0.1) (0.3,0.6,0.4) (0.8,0.2,0.1) (0.3,0.5,0.8) (0.8,0.4,0.2)
15 MP (0.5,0.7,0.2) (0.5,0.2,0.1) (0.8,0.5,0.2) (0.7,0.4, 0.3) (0.7,0.4, 0.2)

Table 6: Decision maker Neutrosophic values for battery power

S®(Battery Power) m?! m? m3 m* m®

4100 mAh (0.7,0.8,03) (0.7,0.6,04) (0.4,05,07) (0.9,02,01) (0.5, 0.3,0.8)
1000 mAh (03,0.6,04) (0.3,02,01) (0.3,0.6,02) (0.8, 04,02) (0.5 04,0.5)
2050 mAh (05,02,01) (09,05,03) (0.9,04,01) (0.7,04,02) (0.6,0.1,0.2)

Neutrosophic Hypersoft set is define as,
Fr(S1xS2xS53x85*xS5x85% - P(§)
Let’s assume F($) = F(samsung, 6 GB, Dual) = {m!,m*}
Then Neutrosophic Hypersoft set of above assumed relation is
F($) = F(samsung, 6 GB,Dual ) = {
< m?, (samsung{0.7,0.5,0.6},6 GB{0.7,0.2,0.3}, Dual{0.8,0.2,0.1}) >
< m*(samsung{0.8,0.1,0.2}, 6 GB{0.6, 0.1, 0.2}, Dual{0.3,0.6,0.4}) >}

Its tabular form is given as

Table 7: Tabular Representation of Neutrosophic Hypersoft Set

F($) = F(samsung, 6 GB, Dual ) m! m*
Samsung (0.7,0.5, 0.6) (0.8,0.1,0.2)
6 GB (07,02, 0.3) (0.6,0.1,0.2)
Dual (0.8,02,0.1) (03, 0.6, 0.4)

Definition 3.2: Neutrosophic Hypersoft Subset
Let F($) and F($?) be two Neutrosophic Hypersoft set over &. Consider [*,1%,1* ...I" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
L1213 .. " with I'n L) =@, for i #j and i,je{1,2,3..n} and their relation L' x [? X L3 ...[" = $
then F($') is the Neutrosophic Hypersoft subset of F($?) if

T(E($") < T(F($D)

I(F($Y) < 1(F($7)
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FESY) = F(F($D)

Numerical Example of Subset
Consider the two NHSS £($') and NHSS F($?) over the same universe §= {m!,m? m3, m* m®}.
The NHSS F($) = F(samsung, 6 GB,Dual ) = {m',m*} is the subset of NHSS ¥F($?) =
F(Samsung,6GB) = {m'} if T(E@H)) <TEFG?), IFEH)) <IFG?), FEGYH) =FF®G?Y) . Its
tabular form is given below

Table 8: Tabular Representation of NHSS F($1)

F($!) = F(samsung, 6 GB, Dual ) m! m*
Samsung (0.7,0.5,0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2,0.3) (0.6,0.1,0.2)
Dual (0.8,02,0.1) (0.3, 0.6, 0.4)

Table 9: Tabular Representation of NHSS £($2)

F($?) = F(samsung, 6 GB) m!
Samsung (0.9, 0.6, 0.3)
6 GB (0.8,0.4,0.1)

This can also be written as
F($Y) c F($?) = F(samsung, 6 GB, Dual ) c F(samsung, 6 GB)
_ {< m?, (samsung{0.7,0.5,0.6},6 GB{0.7,0.2, 0.3}, Dual{0.8,0.2,0.1}) >,}
< m*(samsung{0.8,0.1,0.2}, 6 GB{0.6, 0.1, 0.2}, Dual{0.3,0.6,0.4}) >
c {<m!, (samsung{0.9,0.6,0.3}, 6 GB{0.8,0.4,0.1})>}

Here we can see that membership value of Samsung for m'! in both sets is (0.7,0.5,0.6) and
(0.9,0.6,0.3) which satisfy the Definition of Neutrosophic Hypersoft subset as 0.7 < 0.9,0.5 < 0.6,
and 0.6 > 0.3. This shows that (0.7,0.5,0.6) < (0.9,0.6,0.3) and same was the case with the rest of
the attributes of NHSS F($') and NHSS £($2).

Definition 3.3: Neutrosophic Equal Hypersoft Set
Let £($') and F($%) be two Neutrosophic Hypersoft set over &. Consider %, 1%, 13 ...1" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
LY 12,13 . L0 with I'n L) =@, for i #j and i,je{1,2,3..n} and their relation L' X > X L3 ..["* = $
then F($") is the Neutrosophic equal Hypersoft subset of F($?) if
T(E($YH)) = T(F($?))
I(F($Y) = 1(F($D))
F(E($Y)) = F(F($D)
Numerical Example of Equal Neutrosophic Hypersoft Set
Consider the two NHSS F($!) and NHSS F($%) over the same universe &= {m!,m? m3,m* m°}.
The NHSS F($') = F(samsung, 6 GB,Dual ) = {m',m*} is the equal to NHSS ¥($*) =
F(samsung,6 GB) = {(m'} if TEG)) =TEF$?) , IFGY)) =IFGS?) , FEGSY) =
F(E($2)). Its tabular form is given below

Table 10: Tabular Representation of NHSS F($%)
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FG) " i

= F(samsung, 6 GB, Dual )
Samsung (0.7,0.5, 0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2,0.3) (0.6,0.1,0.2)
Dual (0.8,0.2,0.1) (0.3, 0.6, 0.4)

Table 11: Tabular Representation of NHSS F($2)

F($?) = F(samsung, 6 GB) m!
Samsung (0.7,0.5, 0.6)
6 GB (07,02, 0.3)

This can also be written as
(F($Y) = F($?)) = (F(samsung, 6 GB, Dual ) = F(samsung, 6 GB))

= (({< m?, (samsung{0.7,0.5,0.6},6 GB{0.7,0.2, 0.3}, Dual{0.8,0.2,0.1}) >,

< m*(samsung{0.8,0.1,0.2}, 6 GB{0.6,0.1, 0.2}, Dual{0.3,0.6,0.4}) >}

= {< m?!, (samsung{0.7,0.5,0.6},6 GB{0.7,0.2,0.3}) >}))
Here we can see that membership value of Samsung for m! in both sets is (0.7,0.5,0.6) and
(0.7,0.5,0.6) which satisfy the Definition of Neutrosophic Equal Hypersoft setas 0.7 = 0.7,0.5 = 0.5
and 0.6 = 0.6. This shows that (0.7,0.5,0.6) = (0.7,0.5,0.6) and same was the case with the rest of
the attributes of NHSS E($') and NHSS E($?).
Definition 3.4: Null Neutrosophic Hypersoft Set
Let F($*) be the Neutrosophic Hypersoft set over &. Consider 1,12, 13 ...1" for n > 1, be n well-
defined attributes, whose corresponding attributive values are respectively the set L', L? L3 ...L" with
L'nL/ =@, for i #j and i,je{1,2,3...n} and their relation L' x [? X L3 ...L" = $ then F($') is Null
Neutrosophic Hypersoft set if

T(F($YH)) =0
I(F$H) =0
F(F$H) =0

Numerical Example of Null Neutrosophic Hypersoft Set
Consider the NHSS F($!) over the universe &= {m! m?m3 m* m5 . The NHSS ¥F($') =
F(samsung, 6 GB,Dual ) = {m', m*} is said to be null NHSS if its Neutrosophic values are 0. Its
tabular form is given below

Table 12: Tabular Representation of NHSS F($!)

F($*

=(F()samsung, 6 GB,Dual) m' m*
Samsung (0,0,0) (0,0,0)
6 GB (0,0,0) (0,0,0)
Dual (0,0,0) (0,0,0)

This can also be written as
F($Y) = F(samsung, 6 GB, Dual )
= {< m!, (samsung{0, 0, 0}, 6 GB{0, 0, 0}, Dual{0,0,0}) >,
< m*(samsung{0,0,0}, 6 GB{0, 0, 0}, Dual{0, 0,0}) >}
Definition 3.5: Compliment of Neutrosophic Hypersoft Set
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Let F($*) be the Neutrosophic Hypersoft set over &. Consider 1,12, 13 ..1" for n > 1, be n well-
defined attributes, whose corresponding attributive values are respectively the set L', L? L* ...L" with
L'nL) =9, for i #j and i,je{1,2,3...n} and their relation L' x L2 X L3 ...L™ = $ then F°($') is the
Compliment of Neutrosophic Hypersoft set of F($') if
FC($D): (= L X— L2 X— [3 ... — L") > P(¥)

Such that

TE(F($Y) = F(F($Y)

IC(E($Y) = I(F($1)

FE(ES$Y) = TEEY)

Numerical Example of Compliment of NHSS

Consider the NHSS F($') over the universe &= {m!,m? m? m* m°}. The compliment of NHSS
F($') = F(samsung, 6 GB,Dual ) = {m*,m*}  is given as TC(F@)) =FEFEGY) , I‘F@EY) =
I(F($)), FE(F($Y)) = T(F($")).Its tabular form is given below

Table 13: Tabular Representation of NHSS F($!)

FC($Y) = F(Not samsung, Not 6 GB, Not Dual ) m! m*
Not Samsung (0.6,0.5,0.7) (0.2,0.1, 0.8)
Not 6 GB (0.3,0.2, 0.7) (0.2, 0.1, 0.6)
Not Dual (0.1,0.2, 0.8) (0.4, 0.6, 0.3)

This can also be written as
F¢($1) = F(not samsung, not 6 GB,not Dual )
= {< m?, (not samsung{0.6,0.5,0.7}, not 6 GB{0.3,0.2,0.7}, not Dual{0.1,0.2,0.8}) >,
< m*(not samsung{0.2,0.1,0.8}, not 6 GB{0.2,0.1, 0.6}, not Dual{0.4, 0.6,0.3}) >}
Here we can see that membership value of Samsung for m' in F($') is (0.7,0.5,0.6) and its
compliment is (0.6,0.5,0.7) which satisfy the Definition of compliment of Neutrosophic Hypersoft
set. This shows that (0.6,0.5,0.7) is the compliment of (0.7, 0.5, 0.6) and same was the case with the
rest of the attributes of NHSS F($').
Definition 3.6: Union of Two Neutrosophic Hypersoft Set
Let £($') and F($%) be two Neutrosophic Hypersoft set over &. Consider %, 1%, 13 ...1" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
LY 12,13 . L0 with I'nL) =@, for i #j and i,je{1,2,3..n} and their relation L' X > X L3 ..["* = $
then F($) U F($?) is given as

T(E($Y)) if x € §!
T(F$H UF(E$?)) = T(F($?)) if x € §2
max (T(F(SY), T(F$?)))  if xe$ing?
( 1(FGSY) if x € §!
(FEHUFE)) ={ [(FGD) if x € $2
o)
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F(E($Y) if x € §!
FEGHUEE$Y)) = F(F($) if x € $2
min (F(F($1), F(E(52))) ifxesing?

Numerical Example of Union
Consider the two NHSS £($') and NHSS F($?) over the same universe §= {m!,m? m3, m* m®}.
Tabular representation of NHSS F($') = F(samsung, 6 GB,Dual) = {m',m*} and NHSS F($?) =
F(samsung, 6 GB) = {m'} is given below,

Table 14: Tabular Representation of NHSS £($1)

F($!) = F(samsung, 6 GB, Dual ) m! m*
Samsung (0.7,0.5,0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2,0.3) (0.6,0.1,0.2)
Dual (0.8,02,0.1) (0.3, 0.6, 0.4)

Table 15: Tabular Representation of NHSS F($2)

F($?) = F(samsung, 6 GB) m!
Samsung (0.9,0.5,0.3)
6 GB (0.8,0.4,0.1)

Then the union of above NHSS is given as

Table 16: Union of NHSS F($!) and NHSS F£($2%)

F($H) U E($?) m! m*
Samsung (0.9,0.5,0.3) (0.8,0.1,0.2)
6 GB (0.8,0.3,0.1) (0.6,0.1,0.2)
Dual (0.8, 0.1, 0.0) (0.3,0.6, 0.4)

This can also be written as
F($Y) U F($?) = F(samsung, 6 GB, Dual ) U ¥(samsung, 6 GB)

= {< m?!, (samsung{0.9,0.5,0.3}, 6 GB{0.8,0.3,0.1}, Dual{0.8,0.1,0.0}) >,

< m*(samsung{0.8,0.1,0.2}, 6 GB{0.6,0.1, 0.2}, Dual{0.3,0.6,0.4}) >}
Definition 3.7: Intersection of Two Neutrosophic Hypersoft Set
Let F($) and F($?) be two Neutrosophic Hypersoft set over &. Consider [*,1%,1*...I" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
L1213 .. LM with I'n L) =@, for i #j and i,je{1,2,3..n} and their relation L' x [? X L3 ...[" = $
then F($) N F($?) is given as

T(£($") if x € $*
T(EGH NEESDH)) = T(E($)) if x € §2
min (T(F($1)),T(¥($2))> if x€$'n¢?
I(E($Y) if xe$t
IFE) ) =1  [FED) if x € $2
l(!(?(fs )):z(p(:s ) Fresting?
F(F($Y) if x€$t
FEEHNEE)) =]  F(FG$Y) ifx e
max (F(F($")), F(F(5%))) if x €1 §?

Numerical Example of Intersection
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Consider the two NHSS £($') and NHSS F($?) over the same universe §= {m!,m? m3 m* m°}.
Tabular representation of NHSS F($') = F(samsung, 6 GB,Dual ) = {m',m*} and NHSS F($?) =

F(samsung, 6 GB) = {m'} is given below

Table 17: Tabular Representation of NHSS F($!)

F($H ml m*

= F(samsung, 6 GB,Dual)
Samsung (0.7,0.5, 0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2,0.3) (0.6,0.1,0.2)
Dual (0.8,0.2,0.1) (0.3,0.6,0.4)

Table 18: Tabular Representation of NHSS £($2)

F($%) = F(samsung, 6 GB) m!
Samsung (0.9,0.5,0.3)
6 GB (0.8,0.4,0.1)

Then the intersection of above NHSS is given as
Table 19: Intersection of NHSS F($!) and NHSS F($2)

F($H) N F($?) m!
Samsung (0.7,0.5, 0.6)
6 GB (0.7,0.3,0.3)
Dual (0.0,0.1,0.1)

This can also be written as

F($Y) n F($?) = F(samsung, 6 GB, Dual ) N ¥(samsung, 6 GB)

= {< m}, (samsung{0.7,0.5,0.6}, 6 GB{0.7,0.3, 0.3}, Dual{0.0,0.1,0.1}) >}

Definition 3.8: AND Operation on Two Neutrosophic Hypersoft Set
Let £($') and F($%) be two Neutrosophic Hypersoft set over &. Consider %, 1%, 13 ...1" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
LY 12,13 .. L0 with I'nL) =@, for i #j and i,je{1,2,3..n} and their relation L' X > X L3 ..["* = $
then F($) AF($%) = F($! x $?) is given as

T($' % $2) = min (T(E($), T(F($2)))

(1(rsM), 1(F($%))
2

F($' % $2) = max (F(E(SY), F(F($2)))

I1($* x $2) =

Numerical Example of AND-Operation
Consider the two NHSS F($!) and NHSS F($%) over the same universe &= {m!,m? m3,m* m°}.
Tabular representation of NHSS F(§') = F(samsung, 6 GB,Dual ) = {m',m*} and NHSS F($?) =
F(samsung, 6 GB,) = {m'} is given below

Table 20: Tabular representation of NHSS F($1)

F($*

=(F(?9amsung, 6 GB,Dual ) m' m*
Samsung (0.7,0.5, 0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2,0.3) (0.6, 0.1, 0.2)
Dual (0.8,0.2,0.1) (0.3, 0.6, 0.4)
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Table 21: Tabular representation of NHSS ¥($2)

F($%) = F(samsung, 6 GB) m!
Samsung (0.9,0.5,0.3)
6 GB (0.8,04,0.1)

Then the AND Operation of above NHSS is given as

Table 22: AND of NHSS £($') and NHSS F($?)

FEH AF($D m! m*
Samsung X Samsung (0.7,0.5,0.6) (0.0,0.1,0.2)
Samsung X 6 GB (0.7, 0.45,0.6) (0.0,0.1,0.2)
6 GB X Samsung (0.7, 0.35,0.3) (0.0,0.1,0.2)
6 GB x 6 GB (0.7,0.3,0.3) (0.0,0,1,0.2)
Dual X Samsung (0.8,0.35,0.3) (0.0,0.6,0.4)
Dual x 6 GB (0.8,0.3,0.1) (0.0,0.6,0.4)

Definition 3.9: OR Operation on Two Neutrosophic Hypersoft Set

Let F($") and F($?) be two Neutrosophic Hypersoft set over &. Consider [*,1%,1*...I" for n > 1, be
n well-defined attributes, whose corresponding attributive values are respectively the set
LY 12,13 .. " with IInL) =@, for i #j and i,je{1,2,3..n} and their relation L' X 2 X L3 ..[" = $
then F($) v F($%) = F($! x $?) is given as

T($! x $2) = max (T(F$H), T(E(?))

(1FGH). 1(F$2))
2

F($" % $2) = min (F(F($Y), F(F($2)) )

I($T x $2) =

Numerical Example of OR-Operation
Consider the two NHSS F($!) and NHSS F($%) over the same universe &= {m!,m? m3,m* m°}.
Tabular representation of NHSS F($') = F(samsung, 6 GB,Dual ) = {m',m*} and NHSS F($?) =

F(samsung, 6 GB,) = {m'} is given below

Table 23: Tabular representation of NHSS F($')

FGD ! m
= F(samsung, 6 GB,Dual)
Samsung (0.7,0.5, 0.6) (0.8,0.1,0.2)
6 GB (0.7,0.2, 0.3) (0.6,0.1,0.2)
Dual (0.8,0.2, 0.1) (0.3,0.6, 0.4)
F($%) = F(samsung, 6 GB) m!
Samsung (0.9,0.5,0.3)
6 GB (0.8,0.4, 0.1)

Table 24: Tabular representation of NHSS F($2)
Then the OR Operation of above NHSS is given as
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Table 25: OR of NHSS F($') and NHSS F($2)

FEH VEEDH m! m*
Samsung X Samsung (0.9,0.5,0.3) (0.8,0.1,0.0)
Samsung X 6 GB (0.8,0.45,0.1) (0.8,0.1,0.0)
6 GB x Samsung (0.9, 0.35,0.3) (0.6,0.1,0.0)
6 GB x 6 GB (0.8,0.3,0.1) (0.6,0,1,0.0)
Dual X Samsung (0.9,0.35,0.1) (0.3,0.6,0.0)
Dual x 6 GB (0.8,0.3,0.1) (0.3,0.6,0.0)

4, Result Discussion

Decision-making is a complex issue due to vague, imprecise and indeterminate environment
specially, when attributes are more than one, and further bifurcated. Neutrosophic softset
environment cannot be used to tackle such type of issues. Therefore, there was a dire need to define
a new approach to solve such type of problems, So, for this purpose neutrosophic hypersoft set

environment is defined along with necessary operations and elaborated with examples.

5. Conclusions

In this paper, operations of Neutrosophic Hypersoft set like union, intersection, compliment, AND
OR operations are presented. The validity and implementation of the proposed operations and
definitions are verified by presenting suitable example. Neutrosophic hypersoft set NHSS will be a
new tool in decision-making problems for suitable selection. In future, many decision-makings like
personal selection, office management, industrial equipment and many other problems can be solved
with the proposed operations [23]. Properties of Union and Intersection operations, cardinality and

functions on NHSS are to be defined in future.
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