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Abstract - Firstly, hyper filters of hyperlattices are introduced
and several interesting examples of them are given. Secondly,
soft hyper filters are proposed, which are generalizations of
hyper filter sand soft hyper filters in hyperlattices. Finally,
under the soft homomorphism of hyperlattices, the image and
pre-image of soft hyper filters are studied.
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1. INTRODUCTION

The concept of hyperstructure was introduced in 1934 by a
French mathematician, Marty [1]. In a classical algebraic
structure, the composition of two elements is an element,
while in an algebraic hyperstructure, the composition of two
elements is a set. There appeared many components of
hyperalgebras such as hypergroups in [2], hyperrings in [3]
etc. As soft set theory, the theory of fuzzy soft sets turned out
to have applications. Roy and Maji [4] presented some
applications of this notion to decision-making problems, we
introduce hyperfilters soft hyperfilters in hyperlattices, and
study some properties of them

Definition 1.1:

Let X be a universe set and E be a set of parameters. Let
P(X) be the power set of Xand A € E. A pair (F, A) is called a
soft set over X, where A is a subset of the set of parameters E
and F: A - P(X) isaset-valued mapping.

Example 1.2:

Let =10, 1] and E be all convenient parameter sets for
the universe X. Let X denote the set of all fuzzy sets on Xand
ACE.

Definition 1.3:

A pair (f, A) is called a fuzzy soft set over X, where A is a
subset of the set of parameters E and f: A = 1 X is a mapping.
Thatis, for alla € A, f(a) =fa: X — I is a fuzzy set on X.

Definition 1.4:

Let (L,<) be a non empty partial ordered setand V : LxL
- p(L)* be a hyperoperation, where p(L) is a power set of L
and p(L)* = p(L)\{0} and A : LxL—L be an operation. Then
(L,V,A) is a hyperlattice if for all a,b,c €L,

()a € ava,ana=a;

(ii)avb = bva,aAb = bAa;

(iii) (avb)Vc = aV(bVc);(aAb) Ac = aA(bAC);
(iv) a € [aA(avb)]n[aV(aAb)];
(v)a€avb= aAb=b;

where for all non empty subsets A and B of L, AAB = {aAb |a
€ Ab € B} and AvB =u{avb |a € Ab € B}.

Definition 1.5:

Let (L,V,A) is a hyperlattice. A Partial ordering relation <
isdefined on Lbyx<yfand onlyif x Ay=xandxVy=y.

Definition 1.6:

A Nonempty subset F of a Hyperlattice L is called a Filter
of Lif ()JaAb€Fand avx €F

(ia€eFandas<bthenb€F
Properties of filters 1.7:

A Filter F of L is a subset F C L with the following
properties:

(J1€eF

(i)a€eFandas<b,beL thenb€eF

(ii)If a,beFthen ab€eF
Definition 1.8:

Let (L,v,A) is a hyperlattice. For any x € L the set {
x€ L |a < x} is a filter ,which is called as a principal filter
generated by a.

2. SOFT HYPERFILTERS IN HYPERLATTICES

In this section, we will introduce soft hyperfilters in
hyperlattices and give several interesting examples of them.

Definition 2.1:

Let L be a nonempty set and Px(L) be the set of all
nonempty subsets of L. A hyperoperationon Lisamap °:
LxL — P#(L), which associates a nonempty subset a°b with
any pair (a,b) of elements of LxL. The couple (L,°) is called a
hypergroupoid.
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Definition 2.2:

Let L be a nonempty set endowed with two
hyperoperations”®” and "@”. The triple (L,&Q,P) is called a
hyperlattice if the following relations hold: for all a,b,c € L,

(1)a€a®a a€aPa;
(2) a®b = b®a, adb = bPa;
(3) (a®b)Rc = a®(b&c), (aBb)Dc = aB(bDc)
(4) a € aQ(aPb), a € a®(a®b).
Definition 2.3:

Let (L,®,8®) be a hyperlattice and A be a non-empty
subset of L. A is called a @-hyperfilter of L if for alla,b € A
andx €L,

()aBbcS Aand a®Qx S A
(iil)aeAandas<bthenbeA
Definition 2.4:

Let (L,®,8) be a hyperlattice and A be a non-empty
subset of L. A is called a @-hyperfilter of L if for alla,b € A
andx €L,

()a®b<S Aand aBx<S A
(iil)aeAandas<bthenbeA
We now introduce theorems of hyperfilters.
THEOREM 2.5:

Any & hyperfilter A of a Hyperlattice L satisfies,If a € A
andas<bthenb EA

Proof:

Given (L,&.&5) be a hyperlattice and A is a &hyperflter of
L .Assume that for all a€A and a<b .

Take (ab)=1 £ Aimples ab € Aimpliesab € Asothatb €A
when a € A.Hence proved.

Theorem 2.6:
In a hyperlattice(L,&.&5) ,Every filter is a @hyperfilter
Proof:

Given (L,&.&) be a hyperlattice and A be any filter of L
.Leta,b € A .Take b(a¥Eb)=ba & bb=baf1=ba=a

Implies that b(adb)>a and b(a®b) € Aimpliesthata & b £
A ;similarly when x€ L. implies at x € A(By the previous
theorem) For all a € A and a<b implies tharb € A.

From the above two result A is a & hyperfilter .Hence
proved

Definition 2.7:

Let (L,&.65) be a hyperfilter and (F,A) be a softset over
L,(F,A) is called a soft & hyperfilter over L,if F(x) is
&hyperfilter of L for all x € sup (F,A)

Definition 2.8:

Let (L,&.65) be a hyperfilter and (F,A) be a softset over L,
(F,A) is called a soft & hyperfilter over L,if F(x) is &
hyperfilter of L for all x € sup (F,A)

Example2.9:

Let u be a fuzzy &hyperfilter of a hyperlattice (L, &,&) the
fuzzyset of  satisfies the following condition:

Forallx,y €L (i) A w(z) = n(x)Au(y)

(i) Au(z) =z pE)vuly)

Clearly p is a fuzzy & hyperfilter of L.if and only if for
allt € [0,1] with u;# 0 .Let w; ={x €L |u(x) 2t}isa @
hyperfilter of L.and F(t) ={ x €L |u(x) 2t} forallt €
[0,1] and F(t) is a & hyperfilter of L.

Note:

Every fuzzy & hyperflter(& hyperilter) can be intrepreted
as soft & hyperfilter(& hyperfilter)

Theorem 2.10:

If (L,i®.6B) is a hyperlattice and (F,L) denote a softset
over L,then the following conditions hold:

(i) (F,L)is a soft &hyperfilter of L
(if) (F’, L) is a soft & hyperfilter of L
Proof:

(i) By hypothesis, (L,&.&) be a hyperlattice .so
clealy (L,A,V)be alattice.Now define two hyperoperations on
L.Foralla,b €L therefore,a@ b={x EL|avx=bvVvx=a
Vb}anda& b={x EL|x<aAb}

Foralla €L ,define a principal filter generated by a,I(a) = {x
E L | x<a} = a Hence I(a) is a @hyperfilter of the
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hyperlattice L. Now define amap F: L — P(L) by, F(a) =1(a) =
laforall a € L(By definition of Softset)then (F,L) becomes a
soft & hyperfilter over L.

(ii) By hypothesis, (L,&.&) be a hyperlattice .so clealy
(L,A,V)be a lattice.Now define two hyperoperations on L .For
alla,b ELa®@b={x EL|avb<x}anda®b={x €L|
aAx= bAx=aAb}

Foralla €L, define a principal filter generated by a ,F(a) =
{x €L |x=a}="Ta Hence F(a) is a & hyperfilter of the
hyperlattice L. Now define amap F’: L = P(L) by ,F’(a) = F(a)
= Tafor all a € L(By definition of Softset)then (F’,L) becomes
a soft & hyperfilter over L.

Hence proved.
3. CONCLUSIONS

In this paper, we apply the notion of soft sets to the theory of
hyperlattices. We introduce hyperfilters and soft
hyperfilters, and study some properties of them. This study
is just at the begining and it can be continuated in many
directions:

(1) To do some further work on the properties of soft
hyperfilters, which may be useful to characterize the
structure of hyperlattices;

(2) To study the construction the quotient hyperlattices in
the mean of soft structures and soft hyperfilters theorems
of hyperlattices;

(3) To apply the soft set theory of hyperlattices to some
applied fields, such as decision making, data analysis and
forecasting and so on.
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