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Study of fuzzy algebraic hypersystems from a general viewpoint

Jianming Zhan and Bijan Davvaz

Abstract

Using the idea of quasi-coincidence of a fuzzy point
with a fuzzy set, the concept of an(q, g)-fuzzy subal-

gebraic hypersystem in an algebraic hypersystem,
which is a generalization of a fuzzy subalgebraic sys-
tem, is introduced, and related properties are inves-
tigated. In particular, the study of (¢ e vq)-fuzzy

subalgebraic hypersystems of an algebraic hypersys-
tem are dealt with. Finally, we consider the concept of
implication-based fuzzy subalgebraic hypersystems.

Keywords: Algebraic hypersystem, fuzzy

(@ f) -
subalgebraic hypersystem, (e,e,vq)—fuzzy subalgebraic

hypersystem, fuzzy logic, implica-tion operator.
1. Introduction

After the introduction of fuzzy sets by Zadeh [18],
reconsideration of the concept of classical mathematics
began. On the other hand, because of the importance of
group theory in mathematics, as well as its many areas of
application, the notion of fuzzy subgroups was defined
by Rosenfeld [14] and its structure was investigated.
Algebraic structures play a prominent role in mathemat-
ics with wide ranging applications in many disciplines
such as theoretical physics, computer sciences, control
engineering, information sciences, coding theory, topo-
logical spaces and so on.

The study of algebraic hyperstructures (or hypersys-
tems) is a well established branch of classical algebraic
theory. Hyperstructure theory was born in1934 when
Marty [13] defined hypergroups, began to analyse their
properties and applied them to groups, rational functions
and algebraic functions. A comprehensive review of the
theory of hyperstructures appears in [4, 5, 15]. The rela-
tions between fuzzy sets and algebraic hyperstructures
(structures) have been already considered by Corsini,
Davvaz, Leoreanu, Ameri, Zahedi and others, for in-
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stance, see [1, 5, 6-12, 16, 19].
In this paper, we introduce the concept of an (¢, 5) -

fuzzy subalgebraic hypersystem, which is a generaliza-
tion of a fuzzy subalgebraic system, in an algebraic hy-
persystem using the idea of quasi-coincidence of a fuzzy
point with a fuzzy set, and investigate related properties.
Moreover, we consider the characterization and some of
the fundamental properties of such subalgebraic hyper-
systems. In particular, we deal with the study of
(eevq) - fuzzy subalgebraic hypersystems of an alge-

braic hypersystem. Finally, we consider the concept of
implication based fuzzy subalgebraic hypersystems.

2. Preliminaries

Let H be a non-empty set and f a mapping
U(Fit)={xeH|F(x)=t}, wherep(H)is the set of all the
non-empty subsets of H. Then f is called a binary

hyperoperation on H . In general, a mapping
f:H" > 7' (H) IS called an n-ary hyperoperation andn is

called the order of hyperoperation.

A non-empty set and one or more n-ary hyperopera-
tions on the set will be called an algebraic hypersystem.
We shall denote an algebraic hypersystem by (w,r),

where H is a non-empty set and r-{s,1,...} isa set of

hyperoperations on H .
The algebraic hypersystem (H.{f}..) induces a uni-

versal (P (H).{f},,) With the

F(AvaA)=U{f (828 e Alsisn) TOr A A ep ().
Ifris a singleton r-{f} andtis a 2-ary hyperopera-
tion, the algebraic hypersystem is called hypergroupoid,

the hyperoperation is denoted by o and the image of the
pair (xy) is denoted by xoy . Hypergroups, poly-

groups and hyperrings are algebraic hypersystems

Let (u,r) be an algebraic hypersystem. A subset
SofH is said to be closed under then-ary hyperopera-
tion f if (x,..x)es" implies f(x,..x)es. S is called
a subalgebraic hypersystem of H , if S is closed under
any hyperoperation in T .
Definition 2.1: Let (4,r) be an algebraic hypersystem

and F afuzzy subset of H.Then F is called a fuzzy

algebra operations
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subalgebraic hypersystem of H, if for any n-ary hyper-
opera

(HFY)inf F(y) = min{F(x),F(X,),..F(x,)}-

yef (X nXy)
Example 2.2:
(i) Consider H ={eab} and define o on H with the

following table 1:

Table 1.
N a b
e | {¢f {af {b}
a {a {a,b} {e a}
b | {b} fea {ef

Define a fuzzy set
F:H[01 by F(a)<F(b)<F(e).
subalgebraic hypersystem of H .
(i) Let (H={1-1i,-i},0), where o defined on H with

Then F is afuzzy

the following table 2:

Table 2.
|1 -1 i i
1 1 -1 I -l
1| A 1 - i
i i —i -1 1
=l =l | 1 -1

Note that every algebraic system is an algebraic hy-
persystem. Define F:H —[01] by F(1)=1, F(-1)=05
and F(i)=F(-i)=0. Clearly F is a fuzzy subalgebraic
system of H .

(iii) Let (H={xy,zt},{f,f,}) be an algebraic hypersys-
tem shown in table 3.

Table 3.

f, X y z t
< | e o B
y | by v g {t}
z {} {2} vty {zy
t {t} {t} {zt}  {xyt

f, ’ X y z t

X X y z t

y X y z t

VA X y 7 t

t X y z t

We define a fuzzy set F:H —[01] by F(x)=07,
F(y)=05 and F(z)=F(t)=03. Routine calculations

give that F is a fuzzy subalgebraic hypersystem of H
Let F be a fuzzy set. For everyte[o1], the set

U(F;t)={xeH|F(x)>t} is called the level subset of F.

Theorem 2.3 [1]: LetH be an algebraic hypersystem
and F a fuzzy set of H . ThenFis a fuzzy subalgebraic
hypersystem of H if and only if for anyte[o01],

U(F;t)(=®) is asubalgebraic hypersystem of H .
A fuzzy set F of an algebraic hypersystem H of the

form
t(=0) if y=x
F(y)=
) {0 if y#x
is said to be fuzzy point with support x and value t and is
denoted by U (x;t).

A fuzzy point u(xt) is said to belong to (resp. be
guasi-coincident with) a fuzzy set F , written as
U(xt)eF (resp.  u(xt)gfF ) if  F(x)=t (resp.
F(x)+t>1).

If U(xt)eF or (resp. and) U(xt)gF , then we
write U(xt)evq (resp. eagq) F. The symbol evq
means evq does not hold. Using the notion of “be-
longingness (e)” and “quasi-coincidence (q)” of fuzzy
points with fuzzy subsets, the concept of (a,p)-fuzzy
subsemigroup where « and g are any two of
{e.0,eva,e rq} with a=enq is introduced in [3]. It

is noteworthy that the most viable generalization of
Rosenfeld's fuzzy is the notion of (eevq)-fuzzy sub-

group. The detailed study with (e,e vq)-fuzzy subgroup
has been considered in [2].

3. (a,p)-fuzzy subalgebraic hypersystems

In what follows, let (H,I') be an algebraic hyper-
system, f el any n-ary hyperoperation on H , and
o and £ will denote any one of €,q,evgq or enq

unless otherwise specified. Based on [2, 3], we can ex-
tend the concept of («,8)-fuzzy subgroups to the con-

cept of («,p)-fuzzy subalgebraic hypersystems in an

algebraic hypersystems.
Definition 3.1: A fuzzy set F of H is called an
(a,p) -fuzzy subalgebraic hy-persystem of H with

azenq , If it t (0,1 and
xeH(i=12..n) (HF2)U (x;:t,)aF implies
U(yimin{t,t,,..t,})BF, forall yef(x,%,..x).

Let F be a fuzzy set of H such that F<o05 for all
xeH.Let xeH and te(0,1] besuchthat U(xt)enqF,

satisfies for all
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then F(x)>t and F(x)+1>1 . It follows that
1<F(x)+t<F(x)+F(x)=2F(x), which implies F(x)>05.
This means that {u (x:t)u (X;t)e/\qF}:(D. Therefore the
case a=enq in Definition 3.1 will be omitted.

Proposition 3.2: Every (evg,evq) -fuzzy subalgebraic
hypersystem of H is an (eevq)-fuzzy subalgebraic

hypersystem of H .
Proof. Let F be an (evg,evq)-fuzzy subalgebraic hy-

persystem of H . Let x eH and te(0.1)(i=12,..,n)
be such that u(x;t)eF, then U (xt)evqrF . Since F is an
(eva,evq) -fuzzy subalgebraic hypersystem, it follows
that U (y;min{t,t,,--.t,})evar, for all yef(x,%,.x).
Consequently, F is an (¢evq)-fuzzy subalgebraic hy-

persystem of H .
Proposition 3.3: Every (ee)-fuzzy subalgebraic hyper-

system of H is an (e evq)-fuzzy subalgebraic hypersys-

temof H.
Proof. Straightforward.

The converse of Propositions 3.2 and 3.3 are not true.
Consider Klein's 4-group H ={exy,z}. Let F:H —[01]
be defined by F(e)=06F(x)=07 and F(z)=F(z)=04
Then F isan (eevq)-fuzzy subalgebraic hypersystem
of H.Wenotethat F isnotan (e,p)-fuzzy algebraic
hypersystem of H  where (a,p)#(ce).(a.eva),
(eva,evq).

Lemma 3.4: If A is a subalgebraic hypersystem of H ,
then the characteristic function ,, of A is an

(¢,€)-fuzzy subalgebraic hypersystem of H .

Proof: Let x eH and te(0.1)(i=12..n) be such that
U(x;t)exs » then y (x)=t >0, which implies that
za(x)=1, for all i=12..n. Thus for all
i=12..n, and so, for all yef(x,x,-x), we have
yeA. It follows that y,(y)=1>min{t,t,,--t,}, SO that
U(y;min{tl,tz,---,tn})e;(A.Thel‘efore 7, isan (g¢)-fuzzy

subalgebraic hypersystem of H.
Theorem 3.5: For any subset A of H, ,, is an

(¢,evq)-fuzzy subalgebraic hypersystem of H if and

only if A is a subalggebraic hypersystem of H .
Proof. Let », be an (cevq)-fuzzy subalgebraic hy-

persystem of H . Let x eAi=12..n thenU(x;1)e 7, ,
which implies, U (y;1)=U(y;min{11-1})evay,, for all

X €A,

ye f(x, %, x). Hence z,(y)>0forallyef(x,%, X),
and so ye A. Therefore A is a subalgebraic hypersystem
of H.

Conversely, if A is a subalgebraic hypersystem ofH ,
then 4, is an (ee)-fuzzy subalgebraic hypersystem of

H by Lemma 3.4, and therefore 4, is an
(e,evq) -fuzzy subalgebraic hypersystem of H by

Proposition 3.3.
Now, we give the main result on a general
(e, p) -fuzzy subalgebraic hypersystem of algebraic hy-

persystems.
Theorem 3.6: Let F be a non-zero («, g)-fuzzy subalge-

braic  hypersystem of H Then the set
F,={xeH|F(x)>0} is a subalgebraic hypersystem of
H.

Proof: Let (x)er , for all i=12..,n , then
F(x)>0i=12..,n . Assume that F(y)=0, for all
yef(x. %, X)) If ae{e,evq},then U(xi;F(xi))aF,fOI’

for every pefeq,evgenq}, a contradiction. Note that
U(x:1)gF (i=12..,n) , but for all yef(x,x,x) ;
U(y;min{11-1)=U(y:1)pF for every pe{cqevaenqg},

this is a contradiction. Hence, for all
yef(x, %, x), F(x)>0 , that is, yer , and so

f(%,%, X, ) < F, . This completes the proof.

A fuzzy set F of an algebraic hypersystem H is said to
be proper if ImF has at least two elements. Two fuzzy
sets are said to be equivalent if they have same family of
level subsets. Otherwise, they are said to be
non-equivalent.

Theorem 3.7: Let H have proper subalgebraic hyper-
system. A proper (,e)-fuzzy subalgebraic hypersystem

F of H such that card ImF >3, can be expressed as the
union of two proper non-equivalent (¢ e)-fuzzy subal-

gebraic hypersystem of H .
Proof. Let F be a proper (¢e)-fuzzy subalgebraic hy-

persystem of H with ImF={tt,t} ., Where
t,>t>-->t and n>2 . Then U(F;t,)cU(Ft)c
cU(F;t,)=H. U(F; t0) is the chain of e-level subal-
gebraic hypersystems of F.

Define fuzzy sets A and B in H by
r if
t, if

xeU(F;t)
xeU(F;t,)\U(F;t)

if xeU(F;t)\U(F;t ;)
and
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xeU(F;t,)

t, if  xeU(F;t)\U(F;t,)

B(x) = xeU(F;t,)\U(F;t)
if  xeU(F;t,)\U(F;t,)

if  xeU(F;t)\U(F;t )

respectively, where t, <r, <t and t,<r, <t,. Then A
and B are (ee)-fuzzy subalgebraic hypersystems of
H with U(F;t)cU(F;t,)c-cU(F;t,)=H
U(F;t))cU(F;t)c--cU(F;t,)=H are respectively

chains of < -level subalgebraic hypersystems, and
AB<F.Thus A and B are non-equivalent, and ob-

viously AUB = F . This completes the proof.

and

4. (e,evq)-fuzzy subalgebraic hypersystems

In this section, we mainly discuss some fundamental
aspects of (cevq)-fuzzy subalgebraic hypersystems of

an algebraic hypersystem H .
Definition 4.1: A fuzzy setFof H is said to be an
(e,e vq)-fuzzy subalgebraic hypersystem of H if for all

te(04] and x eH(i=12..n), (HF3)U(x;t)cF Iimplies
U(y;min{t,t,,...t,}))evar, forall ye f(x,x,.x)-

Note that if F is a fuzzy subalgebraic hypersystem of
H according to Definition 2.1, then F is an
(e,e vq)-fuzzy subalgebraic hypersystem of H accord-

ing to Definition 4.1. But the converse is not true shown
by the following example:

Example 4.2:

(i) Let H={eab} be an algebraic hypersystem defined

by the following table 4

Table 4.
R a b
e {e {a} {b}
a {a {a,b {e,a}
b o} {ea}  {e}

Define F:H-[01 by F(e)=08F(a)=07 and
F(b)=06 . Then it is easy to see that F is an
(e,evq)-fuzzy subalgebraic hypersystem of H, but is

not a fuzzy subalgebraic hypersystem of H .

(ii) Consider Example 2.2 (ii), and define
05<F(i)=F(-i)<F(-1)=F(1) Then F not only is an
(e,e vq)-fuzzy subalgebraic system of H, but also is a

fuzzy subalgebraic system of H .

(iii) Consider Example 2.2 (iii), then F is an

(e,e vq)-fuzzy subalgebraic system of H .

Theorem 4.3: A fuzzy set F of H is an
(e,evq)-fuzzy subalgebraic hypersystem of H if and

only if forall x eH(i=12..n),
(HF4)min{F(x,),F(x,),--,F(x,),0.5} <inf F(y).

yef (X% %)

Proof: Assume that F is an (eevq)-fuzzy subalge-
braic hypersystem of H . Let x eH(i=12..n), we con-
sider the following cases:
(1) min{F(x),F (%) F(x)} <05,
(i) min{F(x),F (%), F(x)}205.
Case (i): Assume that there exists ye f (x,x,,-,x,) Such
that F(y)<min{F(x),F(x,), F(x),05}, which implies
F(y)<min{F(x),F (%), F (%)}

Choose t such that F(y)<t<min{F(x),F(x,),F(x,)}-
Then U (x;t)eF, but u(yt)evgr, which contradicts

(HF3).
Case (ii): Assume that F(y)<os5 for some
yef(x, %, %) - Then uU(x;05)eF,i=12..,n . But

U (y;0.5)e vgF , a contradiction. Hence (HF4) holds.
Conversely, let  uU(x;t)eF,(i=12..,n) ,
F(x)=t(i=12,..,n).
Forany yef(x,x,x,), we have
F(y)zmin{F(x),F(x,),,F(x,)05}
>min{t,t,,---,t,,0.5}.
If min{t,t,-t}>05,then F(y)>0.5, which implies,
F(y)+min{t,t,,---t } >1
If  min{t,t,,--t1<05 , then F(y)>min{t,t, -t} .
Therefore U (yimin{t,t,,-.t,}) e vaF forall yef(x,x,x)-

This completes the proof.
Theorem 4.4: LetF be an (eevq)-fuzzy subalgebraic

hypersystem of H .Then for allo<t<05U(F;t) is an

empty set or a subalgebraic hypersystem of H . Con-
versely, if F is a fuzzy set of H such that
U(F;t)(= @) isasubalgebraic hypersystem of H for all
0<t<05, then F is an (eevq)-fuzzy subalgebraic

hypersystem of H .

Proof: Let F be an (eevq)-fuzzy subalgebraic hy-
persystem of H and o0<t<05 . Let xeU(F;t),
i=12..n,then F(x)>t. Now

inf  F(y)2min{F(x),F(x,), F(x,),05} >min{t,05} =t .

yef (X%, %)

then

Therefore for every yef(x,x,x), we have
F(y)t , and so yeU(Ft) , which implies,
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f (%, %, x)cU(F;t). Therefore U(F;t) is a subalge-

braic hypersystem of H .
Conversely, let F be a fuzzy set of H such that
U(F;t)(z®) is a subalgebraic hypersystem of H for

all o<t<05. For every x eH(i=12..n), We can write
F(x)2min{F(x),F(x,),,F(x,),05}=t,,i=12,..n, then
x eU(F;t,), and SO f(x,x,-,x,)2U(F;t). Therefore
for every yef(x.,x,,x,), we have F(y)=t,, which
implies

inf F(y)=t,-

yef (XX, %)

Therefore, F is an (e vq)-fuzzy subalgebraic hyper-

system of H .
Naturally, a corresponding result should be considered
when U (F;t) is a subalgebraic hypersystem of H for

all te(057].

Theorem 4.5: Let F be a fuzzy set of H . Then
U(F;t)(=@) is asubalgebraic hypersystem of H for all

te(0.521) ifandonly if
(HF5) min{F(x,),F (x,),-+,F (x,)} <inf ({F(y),05})

yel (42 )

forall x eH(i=12,..n).
Proof: Assume that u(F;t) is a subalgebraic hypersys-
tem of H . If there exist x,yeH(i=12..,n) with
ye f(x,%,,x,) suchthat max {F (y),0.5} <min{ F(x,),
F(x), - F(x)¥=t then te(051,F(y)<t x eU(F;t),
i=12..,n. Since x eU(F;t) and U(F;t) is a subalge-
braic hypersystem, so ye f(x,x,x,)cU(F;t) and
F(y)>t forall yef(x,x,,x,), which is a contradic-
tion with F(y)<t Therefore
min{F(xl),F(xz),-n,F(xn)}smax{F(y),O.S} ,  for all
x,yeH(i=12..,n) With yef(x,x,,x), Which im-
plies,

min{F (x),F(x,),~ F(x,)} <inf (max{F(y),O.S}),

yet (X %)

forall x eH.Hence (HF5) holds.
Conversely, assume that

x eU(F;t)(i=12..,n). Then

,F(xn)}ginf (max{F(y),O.S})

Y (o 3)

It follows that for every yef(x,%,X)
0.5<t<max{F(y),05}, and so t<F(y), which implies
yeU(F;t). Hence f(x,x, % )cU(F;t), thatis, U(F;t)

is a subalgebraic hypersystem of H .
Let F be a fuzzy set of an algebraic hypersystem

te(0.5.1] and

05<t< min{F(xi),F(xz),n-

H and J={aae(01] and U(F;a) is an empty set or
a subalgebraic hypersystem of H} . In particular, if
J=(01], then F is an ordinary fuzzy subalgebraic hy-
persystem of H (Theorem 2.3); if 3=(0,05), F isan
(e,evq)-fuzzy subalgebraic hypersystem of H (Theo-

rem 4.4).

In [17], Yuan et al. gave the definition of a fuzzy sub-
group with thresholds which is a generalization of
Rosenfeld's fuzzy subgroup, and Bhkat and Das's fuzzy
subgroup. Based on [17], we can extend the concept of a
fuzzy subgroup with thresholds to the concept of fuzzy
sublagebraic hypersystems with thresholds in the fol-
lowing way:

Definition 4.6: Let ste[01] and s<t, then a fuzzy set
F of H is called a fuzzy subalgebraic hypersystem
with thresholds (s,t) of H if it satisfies:

(HF6) min{F (x),F(x,),--,F(x,),t} <inf (max{F(y),s}),

ygf(xlyxb.,.yx")

forall x eH,i=12,.,n.
Remark: If F is a fuzzy subalgebraic hypersystem with
thresholds of H , then we can conclude that F is an
ordinary fuzzy subalgebraic hypersystem when
s=0t=1;and F isan (eevq)-fuzzy subalgebraic hy-
persystem when s=0,t=05.

Now, we characterize fuzzy subalgebraic hypersys-
tems with thresholds by their level subalgebraic hyper-
systems.

Theorem 4.7: A fuzzy set F of H is a fuzzy subalge-
braic hypersystem with thresholds (s,t) of H if and

only if U(F;a)(»®) is a subalgebraic hypersystem of
H forall ae(st].
Proof: Let F be a fuzzy subalgebraic hypersystem

with thresholds (s,t) of H and ae(st] . Let
x eU(F;a),then F(x)za,i=12..n. Now
inf (max{F(y),s})zmin{F(xl),F(xz),---,F(xn),t}
et (X% X
Zmin{ya,(t}Za;S.
So for every aecf(x,%,x%) ., We have
max {F (a),s}>a>s , which implies F(y)>a , and

SOyeU(F;a). Hence f(x,x,,,x,)cU(F;a). Therefore
U(F;a) Iis a subalgebraic hypersystem of H for all
ae(st].

Conversely, let F be a fuzzy set of H such that
U(F;a)(=®) is a subalgebraic hypersystem of H for

all ae(st]. If there exist x(i=12..,n),yeH Wwith
ye f (X% %) such that maX{F(a),s}<min{F(x1),
F(X), - F(x)t}=a, then ae(s,t],F(y)<a, x eU(F;a),
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i=12,..n.Since U(F;«) is a subalgebraic hypersystem
of H and xeU(F;a) for all yef(x,x,x), SO
f (%, %, % )cU(F;a) . Hence F(y)>a , for all
ye f(x,%,x). This is a contradiction with F(y)<a.
Therefore min{F(x),F (). F(x,).t]<max{F(y),s}, for
all x,yeH Withye f(x,x,-,x,). This proves that F

is a fuzzy subalgebraic hypersystem with thresholds
(s,t) of H.

5. Implication-Based fuzzy subalgebraic hyper-
systems

Fuzzy logic is an extension of set theoretic variables
(or terms of the linguistic variable truth). Some operators,
like A,v,—— in fuzzy logic are also defined by using
truth tables, the extension principle can be applied to
derive definitions of the operators.

In the fuzzy logic, truth value of fuzzy proposition P
is denoted by [P]. In the following, we display the

fuzzy logical and corresponding set-theoretical notions:
5.1)[xe Al=A(x);

[P—>Q]=min{11-[P]+[Q]};
[VxP(x)]=inf {P(x)};
7)|=pifand only if[p]=1for all valuations.
The truth valuation rules given in (5.4) are those in the
Lukasiewicz system of continuous-valued logic. Of

course, various implication operators have been defined.
We only show a selection of them in the next table 5:

(
(5.2
(5.3
(5.4
(5.5
(5.6
(5

Table 5.
Name Definition of Implication
Operators
Early Zadeh I, (. B) = max {1-a, min{a, B}}
Lukasiewicz I,(a,.B)=min{ll-a+ B}
1if ac<
Standard Star(Godel) | () - {ﬂ |if aa<>ﬂﬁ
Contraposition of Godel (a.) - 1 it a<p
T - i a>p
Gaines-Rescher 1t a<p
'9’(“‘ﬁ)_{o it a>p

Kleene-Dienes I, (e, B) =max{l-a, B}

Definition 5.1: A fuzzy setF of H is called a fuzzifying
subalgebraic hypersystem of H if it satisfies, for all

X eH,i=12,..,n, :[A[x| e F]—)[Vye (%, %, %,),y e F]]
Clearly, Definition 5.1 is equivalent to Definition 2.1.

Therefore fuzzifying subalgebraic hypersystem is an or-
dinary fuzzy subalgebraic hypersystem.

In [16], the concept oft -tautology is introduced, i.e.,
=, p ifandonly if [p]>t forall valuations.

Now, we can extend the concept of implication-based
fuzzy subalgebraic hypersystems in the following way:
Definition 5.2: Let F be a fuzzy set of H and
te(0,] is a fixed number. Then F s called a

t-implication-based fuzzy subalgebraic hypersystem
of H , if for all xeH,i=12.,n]=[r[xeF]>

[Vye f(X. %, %) yeF]]-

Now, let I be an implication operator, then we have
Corollary 53: A fuzzy set F of H is a
t-implication-based fuzzy subalgebraic hypersystem of
H ifandonlyifforall x eH,i=12,..,n,

I(/\F(xi),inf F(y)]zt

yet (% %)
Let F be a fuzzy set of H, then we have the fol-

lowing results:

Theorem 54: (i) Let 1=1, , the F is an

0.5-implication-based fuzzy subalgebraic hypersystem
of H if and only if F is a fuzzy subalgebraic hypersystem
with thresholds (r=0,s=1) of H;

(i) Let 1=1,, then F is an 0.5-implication-based

fuzzy subalgebraic hypersystem of H if and only if F
is a fuzzy subalgebraic hypersystem with thresholds
(r=0,5=05) of H;

(iii) Let 1 =1, then F is an 0.5-implication-based fuzzy

subalgebraic hypersystem of H if and only if F is a
fuzzy subalgebraic hypersystem with thresholds
(r=05s=1) of H.

6. Conclusions

The aim of this paper is to introduce and study a new
sort of fuzzy subalgebraic hypersystems of algebraic
hypersystems and to investigate related properties. Also,
we consider the definition of implication operators in the
Lukusiewicz system of continuous-valued logic for
fuzzy subalgebraic hypersystems.

In our future work, we will focus on considering other
types with relations among them, and some applications
in information sciences and general systems.
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