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ABSTRACT
In this paper we will mainly discuss about soft set theory, which was introduced by
Molodtsov[1]. The main description on this paper is about inverse hypersoft set. Moreover, here
see about some types of it ,such as, inverse hypersoft subset, null inverse hypersoft set, AND
operation, OR operation, intersection and union of inverse hypersoft set.This paper also describe
the properties of inverse hypersoft set.
Key Words: soft set, Hyper soft set, Inverse soft set, Inverse hyper soft set.

1. INTRODUCTION
We have uncertainties over many problems, which cannot be solved by many of
the theories, so that the mathematician Molodtsov[1] brought a new theory called soft set theory.
This soft set theory also have some special application,such as decision making,information
science ect[3]…. .If there is introduction, then there is also extention, therefore Smarandache
extended the soft set theory to their types[14],[15]. The main purpose of this paper is to make
everyone know about the extension of hypersoft set theory and also about their properties.
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2. PRELIMINARIES
Definition2.1 [2]
A pair (F,E) is called a softest over U and only if F is a mapping of E into the set of all
subjects of the set U, i.e. F:E→P(U) is the power set of U.
Definition2.2[7]
Let p(E) Be the set of all subsets of parameterset E.A pair (F,U) is called an inverse soft
set over E, where F is a mapping given by F: U→ ܲ()ܧ.
Definition2.3[2]

The complement of a soft set(F,A) is defined as(F,A)c =(Fc,A), whereFc(e)=(F(e))c=X
F(e), for all e∈A.
Definition2.4[2]
The difference of two sets(F,A) and (G,A) is defined by (F,A)- (G,A) = (F - G,A),where (F G)(e)=F(e) - G(e),for all e∈A.
Definition2.5[2]
Let(F,A) be a soft setover X and x.x is said to be in the soft set (F,E) denoted by
x∈ (ܨ,  )ܣIF X∈F(e) for all e∈A.

Definition2.6[14]

(1) Let U be a universe of discourse, P(U) the power set U and E1, E2, E3,… En the
pairwise disjoint sets of parameters. Let Ai be the nonempty subject of Ei for each
i-1,2,3..n.A hyper soft set can be identified by the pair (F, A1X A2 X A3X….. X
An),where:
F : A1X A2 X A3X….. X An→P(U)

3. INVERSE HYPERSOFT SET
Definition 3.1
Let U be the reference set and P(E) be the power set of attribute set E where E= E1X E2 X
E3,…xEn.A pair (H,U) is called an inverse hypersoft set over E. hwere H is a mapping given by
H:U→P(E).
Example3.1:
Let U={l1,l2,l3,l4} be the set of man.
Let attribute set E1=((van,car, auto)) be the set of four wheelers.
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E2=((cycle,bike)) be the set of two wheelers.
We define the hypersoft set by
H=((van,bike))={ l1,l4}
H=((van,cycle))={ l1,l3}
H=((car,bike))={ l2,l4}
H=((auto,cycle))={ l3,l4}
Now we define the inverse hypersoft set by
H(l1)={(van, bike),(van, cycle)}
= (van, {bike, cycle})
H(l2)=(van,cycle)
H(l3)={(van,cycle),(auto,cycle)}
=({van,auto},cycle).
H(l4)={(car,bike),(auto,cycle)}
=({car,auto},{bike,cycle}).
Definition3.2
Let (H,U) and (I,V) be two inverse hypersoft set over the common Attribute set E={E1 X
E2 . . . ..XEn }.We say that (H,U) is an inverse hypersoft subset of (I,V)
if U⊆V,then exist v∈V such that H(u)⊂I(v) where H(u)=(x1,x2, . . .,xn)and I(v)=(y1,y2, . . . . ,yn)
for all u∈U.
Example 3.2:
Let H={ l2,l3} and I={l1,l2,l3,l4}
Trivially H⊂I
Now (H,U) ana (I,V) is two inverse hypersoft sets over the same attribute set E={ E1 X
E2},Where E1={van,cycle}
E2={cycle,bike} defined as follows:
H(l2)=(van,cycle)
H(l3)=({van,car}.bike)
I(l1)=(auto,cycle)
I(l2)=({van,car},{cycle})

Volume 16, Issue 10, October - 2020

https://shjtdxxb-e.cn/ Page No: 116

Journal of Shanghai Jiaotong University

ISSN:1007-1172

I(l3)=({van,car},(cycle,bike),
I(l4)=(auto,bike)

Therefore we have (H,U) ⊂(I,V)
Definition 3.3

Two inverse hypersoft sets (H,U), (I, V) over a same attribute set E={E1 X E2 . . . ..X En }
are said to be inverse hypersoft set equal if (H,U)is an inverse hypersoft set of (I, V) and (I, V) is
an inverse hypersoft set of (H,U).
It is denoted by (H,U) = (I, V)
Definition 3.4
An inverse hypersoft set (H,U) over a attribute set E={E1 X E2 . . . ..X En } are said to be
null inverse hypersoft set if H(u)=( ߶, ߶, . . . . , ߶)for all u ∈ U . Also it is denoted by ߶ ா .
Example 3.3:

Consider example 3.1, H(l1)= H(l2)= H(l3)= H(l4)=( ߶, ߶).

So (H,U) is null inverse hypersoft set.
Definition 3.5

An inverse hypersoft set (H,U) over a attribute set E={E1 X E2 . . . ..X En } are said to be
absolute inverse hypersoft set if H(u)=E for all u ∈ U . Also it is denoted by ܣா .
Example 3.4:

Consider example 3.1, H(l1)= H(l2)= H(l3)= H(l4)=({van,car,auto},{cycle, bike}).So
(H,U) is null inverse hypersoft set.

Definition 3.6
Let (H,U) and (I, V) be two inverse hypersoft set over the same attribute set E= {E1 X E2
. . . ..X En }.Then (H,U) AND (I, V) is defined as (H,U) ∧ (I, V)=(O, U x V) where O(u, v)=
H(u)∩ I(v) for all (u,v) ∈ U xV.
Definition 3.7

Let (H,U) and (I, V) be two inverse hypersoft set over the same attribute set E= {E1 X E2
. . . ..X En }.Then (H,U) OR (I, V) is defined as (H,U) ∨ (I, V)=(O, U x V) where O(u, v)= H(u)∪
I(v) for all (u,v) ∈ U xV.
Definition 3.8

The complement of an inverse hypersoft set (H,U) denoted by(ܪ, ܷ)
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is defined as (ܪ, ܷ) = ( ܪ , ܷ) where  ܪ :U→ P(E1 X E2 . . . ..X En) is given by  ܪ (u)= ∼ H(u)
(here ∼ means not in set).

Definition 3.9

Intersection of two inverse hypersoft sets (H, U) and (I,V) over the same attribute set E=
{E1 X E2 . . . ..X En } is the inverse hypersoft set (ߜ, ܹ), where W= U ∩V and ߜ(w)= (X1 ∩ Y1,
X2∩ Y2, . . . . , Xn∩ Yn) for each w ∈ W such that H(w)=(X1 , X2, . . . . ,Xn) for each w ∈U and
I(w)=(Y1,Y2, . . . . ,Yn) for each w ∈V.
 (I,V) = (ߜ, ܹ).
We denote it (H, U) ∩
Definition 3.10

Let (H, U) and (I,V) be two inverse hypersoft set over the same attribute set E= {E1 X E2
 (I,V) is
. . . ..X En } such that U∩V≠ ߶. ܶℎ݁݊ ( ݂ ݊݅݊ݑH, U) and (I, V)denoted by (H, U) ∪
 (I,V) = (ߜ, ܹ) where
defined as (H, U) ∪
(ܺଵ , ܺଶ , . . . . , ܺ )
(ܻଵ , ܻଶ , . . . . , ܻ )
ߜ( = )ݓቐ
(ܺଵ ∪ ܻଵ , ܺଶ ∪ ܻଶ ,
. . . . , ܺ ∪ ܻ )

ܷ ∈ ݓ−ܸ
 ܸ ∈ ݓ− ܷ
ܸ∩ܷ ∈ ݓ

H(w)= (X1 , X2 , . . . . ,Xn) for each w ∈U and I(w)=(Y1,Y2, . . . . ,Yn) for each w ∈V.
Proposition 3.1:

Let (H, U) be a inverse hypersoft set over the attribute set E= {E1 X E2 . . . ..X En },
߶ be null inverse hypersoft setand ܣா be absolute inverse hypersoft set. Then (i) (H, U)∪ ߶ ா =
(H, U)
ா

(ii) (H, U)∩ ߶ ா = ߶ ா
(iii) (H, U)∪ ܣா = ܣா

(iv) (H, U)∩ ܣா = (H, U)

Proof :

Using the definitions 3.4,3.5,3.9,3.10, we can proved the above statement.
Proposition 3.2:
Let (H, U) and (I,V) be two inverse hypersoft set over the same attribute set E= {E1 X E2
. . . ..X En } such that U∩V≠ ߶
. Then
(݅)((ܪ, ܷ) ∪ (ܫ, ܸ)) = (ܪ, ܷ) ∩ (ܫ, ܸ)

(ii)((ܪ, ܷ) ∩ (ܫ, ܸ)) = (ܪ, ܷ) ∪ (ܫ, ܸ)
Proof:

Using the definitions3.8, 3.9, 3.10, we can proved this.
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4. Conclusion:
Here we are defining inverse hyper soft set as attribute set and a reference set. We define
also the inverse hyper soft subset, inverse hyper soft set equal, null inverse hypersoft set,absolute
inverse hypersoft set, AND operation ,OR operation for inverse hyper soft subset, complement of
inverse hyper soft subset, Union of inverse hyper soft subset and Intersection of inverse hyper
soft subset. Further we explore some properties of inverse hyper soft subset.

REFER RENCES
1.D.Molodtsov,Soft set theory-First results, Comput.Mat.Appl.37.4-5(1999)19-31
2.M.Irfan Ali et al.”On some new operations in soft set theory”.In:Computers & Mathematics
with Applications 57.9(2009) pp.1547-1553.
3.Muhammad Irfan Ali, Muhammad Shabir and Munazza Naz.”Algebraic structures of soft sets
associated with new operations”.In. Computers & Mathematics with Applications 61.9(2011)
pp.2647-2654.
4.Abdulkadir Aygunoglu and Halis Aygun.”Some notes on Soft topological spaces:.In.Neural
computing and Applications 21.1(2012),pp.113-119.
5.Feng Fenget al.”soft sets combined with fuzzy sets and rough sets: a tentative approach”In:soft
computing 14.9(2010),pp.899-911.
6.M.M.Mushrif,S.sengupta,A.K.Ray,Texture classification using a novel, soft set theory based
classification algorithm.Lect.Notes comput.Sci.3851(2006) 246-254.
7.Ahamed Mostafa Khalil and Nasruddin Hassan.”Inverse fuzzy soft set and its application in
decision making “.In : International journal of Information and Decision Sciences
11.1(2019),pp.73-92.
8.”LA Zzdeh. Fuzzy sets.Information and control,vol.8(1965),pp.338-353.”In: The Journal of
Symbolic Logic 38.4(1973).pp.656-657.
9.P.Kumar Maji.Ranjit Biswas. And A Ranjan Rov.”Intuitionistic fuzzy soft sets”. In:Journal of
fuzzy mathematics 9.3(2001),pp.692
10. D.Andrijevic, Semi -preopen sets, ibid. 38(1986), 24-32.
11.Saqlain,M.,Jafar, N.,Moin, S.,saeed,M.,&Broumi,S.(2020).Single and Multi-valued
Neutrosophic Hypersoft set and Tangent similarity Measure of single valued Neutrosophic
Hypersoft sets.Neutrosophic sets and Systems,32(1),20.
12. Saqlain,M.,Jafar, N.,Moin, S.,saeed,M.,&Broumi,S.(2020).Aggregate Operators of
Neutrosophic Hypersoft sets .Neutrosophic sets and Systems,32(1),18.

Volume 16, Issue 10, October - 2020

https://shjtdxxb-e.cn/ Page No: 119

Journal of Shanghai Jiaotong University

ISSN:1007-1172

13. Saqlain,M.,Jafar, N.,Moin, S.,saeed,M.,&Broumi,S.(2020).A New Approach of
Neutrosophic Soft set with Generalized Fuzzy TOPSIS in Application of smart phone
selection..Neutrosophic sets and Systems,32(1),19.
14.Smarandache,F.,2018.Extension of soft set to hypersoft set,and then to plithogenic Hypersoft
set , Neutrosophic sets and systems,p.168
15.Mujahid Abbas, Florentin Smarandache and Ghulam Murtaza”Basic operators on hypersoft
sets and hypersoft point”Researchgatr.net publication,August 2020.

Volume 16, Issue 10, October - 2020

https://shjtdxxb-e.cn/ Page No: 120

