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Abstract

The aim of this paper is to apply the concept of fuzzification on prime hyperideals and semiprime
hyperideals in po-ternary semihypergroups and look for some of their related characteristics.
Moreover, a number of characterizations for intra-regular po-ternary semihypergroups had been
given by using the concept of fuzzy hyperideals.

Keywords: Fuzzy hyperideal; Prime hyperideals; Semiprime hyperideals; Intra-regular
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MSC 2010 No.: 20M12, 08A72, 20N20, 20N 10, 06F99

1. Introduction

Algebraic hyperstructure theory was introduced in when Marty (1934) defined hypergroups based
on the notion of hyperoperation, he began to analyze their properties and applied them to groups.
Algebraic hyperstructures represent a natural extension of classical algebraic structures. 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. A lot of papers and several books have
been written on hyperstructure theory. A recent book on hyperstructures see Corsin et al. (2003) ,
shows great applications of algebraic hyperstructures in fuzzy set theory, automata, hypergraphs,
binary relations, lattices, and probabilities.
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The theory of ternary algebraic system was studied by Lehmer (1932). He investigated certain
algebraic systems called triplexes which turn out to be commutative ternary groups. Ternary
semihypergroups are algebraic structures with one ternary associative hyperoperation. A ternary
semihypergroup is a particular case of an n-ary semihypergroup (n-semihypergroup) for n = 3.
Davvaz and Leoreanu (2010) studied binary relations on ternary semihypergroups and studied
some basic properties of compatible relations on them. Hila and Naka (2011) defined the notion of
regularity in ternary semihypergroups and characterize them by using various hyperideals of
ternary semihypergroups. In (2013) they gave some properties of left (right) and lateral
hyperideals in ternary semihypergroups. Hila et al.(2014) introduced some classes of hyperideals
in ternary semihypergroups.

The concept of a fuzzy set, introduced by Zadeh (1965) in his classic paper, represent a natural
extension of classical algebraic structures. The study of fuzzy algebraic structures was started with
the introduction of the concepts of fuzzy subgroups by Rosenfeld (1971). Kuroki (1991)
introduced and studied fuzzy (left, right) ideals in semigroups. The study of fuzzy hyperstructures
IS an interesting research topic of fuzzy sets. There is a considerable amount of work on the
connections between fuzzy sets and hyperstructures. Davvaz (2000) introduced the concept of
fuzzy hyperideals in a semihypergroup. In (2009) Davvaz gave the concept of fuzzy hyperideals in
ternary semihyperrings. In attempting to motivate Davvaz’s work, this paper is dedicated to study
the prime and semiprime hyperideals in po-ternary semihypergroups.

2. Partially ordered (Po) Ternary Semihypergroups

Let S be a non-empty set and let p*(S) be the set of all non-empty subsets of S. A map
0:S XS - p*(S) is called hyperoperation on the set S and the couple (S,o) is called a
hypergroupoid.

A hypergroupoid (S,°) is called a semihypergroup if forall x, y, z of S wehave (x o y) o z =
x o (y o z), which means that

Uuexoy uoz= Uveyoz Xov. (1)
If x € S, A and B are non-empty subsets of S, then we denote
Ao B =Ugeapeg a°ob,x0A={x}oAand Ao x =40 {x}.

Amapo: S XSxS—- p*(S) is called a ternary hyperoperation on the set S, where S is a
non-empty set and p*(S) denotes the set of all non-empty subsets of S.

A ternary hypergroupoid is called the pair (S,0) where "o "
S.If A, B, C are non-empty subsets of S, then we define

Is a ternary hyperoperation on the set

(AoBo(C)= Uaeapes,cec (aoboc). (2

https://digitalcommons.pvamu.edu/aam/vol13/iss2/36
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Definition 2.1.
A ternary hypergroupoid (S, o) is called a ternary semihypergroup if for all a,,a,,..., as € S,
we have

(apeaz0az)oaseas =ayo(azeazoay)eas =a;oa;e° (azea,eas). 3)
Definition 2.2.

Let (S, o) be a ternary semihypergroup and T a non-empty subset of S. Then, T is called a
ternary subsemihypergroup of S ifandonlyif (TeToT) € T.

Definition 2.3.

A non-empty subset I of aternary semihypergroup S is called a left (right, lateral ) hyperideal of
Sif (SoSol) S, (IoSoS)CS I, (SeleS)Cl.

A non-empty subset M of a ternary semihypergroup S is called a hyperideal of S if it is a left,
right and lateral hyperideal of S. A non-empty subset I of a ternary semihypergroup H is called
two-sided hyperideal of S if it is a left and right hyperideal of S. A lateral hyperideal I of a
ternary semihypergroup S is called a proper lateral hyperideal of S if I # S.

Definition 2.4.
Let (S, o) be aternary semihypergroup. A binary relation p is called:

(i) compatible on the left, if a p b and x € (x; o x, o a) imply that there exists y € (x; o
X, o b) suchthat x p y;

(i)  compatible on the right, if a p b and x € (ac°x; °x;) imply that there exists
y € (bo xqy0x;) suchthat x p y;

(ili) compatible on the lateral, if a p b and x € (x;°a°x,) imply that there exists
y € (x;0box,) suchthat x p y;

(iv) compatible on the two-sided, if a; p by, a, p by, and x € (a; © z o a,) imply that there
exists y € (by oz ob,) suchthat x p y;

(v) compatible, if a; p by, a, p by, az p by and x € (a, ° a, o az)imply that there exists

y € (byobyobs) suchthat x p y.

Definition 2.5.
A ternary semihypergroup (S, o) is called a partially ordered (po) ternary semihypergroup if
there exists a partially ordered relation < on S such that < are compatible on left, compatible on

right, compatible on lateral and compatible.

Let (S,o,<) be an po-ternary semihypergroup. Then, for any subset R of an ordered ternary
semihypergroup S, we denote (R]:= {s € S|s < r for some r € R}. If R = {a} ,we also write

({a}] as (a].
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Definition 2.6.

A non-empty subset T of an ordered ternary semihypergroup (S, o, <) is said to be a ordered
ternary subsemihypergroup of S if (ToTT] < (T].

Definition 2.7.

A non-empty subset I of an ordered ternary semihypergroup S is called a right (lateral, left)
hyperideal of S such that

(i) if {1oSoS) S I, then (SoloS)<S I, (SoSol) Cl,;
(iifielands <ithens € forevery s € S.

Definition 2.8.
A non-empty subset I of an ordered ternary semihypergroup S is called a two sided hyperideal of

S if it is left and right hyperideal(s) of S. I is called hyperideal of S if itis a left, right and lateral
hyperideal of S.

3. Fuzzy Hyperideals in Partially ordered (po) Ternary Semihypergroups

Forevery a € S and n anatural number, we denote a™ = a o a o...o a(n-terms). Throughout the
paper unless otherwise mentioned S denotes a po-ternary semihypergroup.

Let S be an po-semihypergroup, a fuzzy subset of S (or a fuzzy set in §) is described as an
arbitrary mapping f : S — [0,1], where [0,1] is the usual interval of real numbers. We denote
F(S) the set of all fuzzy subsets of S. The fuzzy subsets 1 and 0 of S are defined by
1:S->[01],x » 1(x):=1,Vx €S.
0:S—-[0,1],x » 0(x):=0,Vx € S.

Let f and g be two fuzzy subsets of S. Then, the inclusion relation f < g is defined by
f(x) <g(x) forall x €S.

Let f and g be two fuzzy subsets of a non-empty set S . Then, the union and the intersection of
f and g, denoted by fug and f ng are fuzzy subsets of S , defined as (f U g)(x) =

max{f (x),g(x)} = f(x) Vg(x) and (f ng)(x) = min{f(x),g(x)} = f(x) Ag(x) for any
X ES.
ug)x)=gx),(1VUg)x)=1(x),

0N g)(x) =0(x), (A Ng)(x) = g(x).

https://digitalcommons.pvamu.edu/aam/vol13/iss2/36
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Definition 3.1.

Let A be any non empty subset of S. Recall that, we denote by f, the characteristic fuzzy set on
S as follows:

1, if a€ A4,

fa:§ = 101]a- {0, ifagA.

(4)

If A and B are non-empty subsets of S, then we say that A < B if for every a € A there exists
b € B suchthat a < b. If A = {a}, then we write a < B instead of {a} < B.

For any element a of S, we define:
Ao ={(x,y,2) ESXSXS:a < x oyo z}
Definition 3.2.
For any fuzzy sets f,g and h in S. The fuzzy product of f,g and h is defined to be the fuzzy

set f*gx*h onS asfollows:

v, [f)Ag)AR(2)]ifA, # 0,
(f *g*h)(a) = {(X’YvZ)EAa (5)

0, otherwise.

Definition 3.3.
Let S be a po-ternary semihypergroup. A fuzzy subset f of S is called

(i) afuzzy ternary subsemihypergroup of S if the following assertions are satisfied:

Q) A fO)=f@AFb)AF(C) forall a,b,c € S;

YyEaoboc
(2) a < b implies f(a) = f(b).
(if) afuzzy left hyperideal of S if the following assertions are satisfied:
1) A f@) =f(c) forall a,b,c €S,
YEaoboc

(2) a < b implies f(a) = f(b).

(iii) afuzzy right hyperideal of S if the following assertions are satisfied:

Published by Digital Commons @PVAMU, 2018
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Q) A fO) =f(a) forall ab,c€S;

YEaoboc

(2) a < b implies f(a) = f(b).
(iv) afuzzy lateral hyperideal of S if the following assertions are satisfied:

Q) A f(¥) =f®) forall ab,c€ES;

YEaoboc
(2) a<b implies f(a) = f(b).

The function f is called a fuzzy hyperideal of S if f is afuzzy left, lateral and right hyperideal of
S, simultaneously.

It is easy to see that, every fuzzy hyperideal of S is a fuzzy bi-hyperideal of S. But the converse of
this property does not hold in general.

Example 3.4.

Let (S, o, <) be an po-ternary semihypergroup on S = {1,2,3,4} with the ternary

hyperoperation "o" is given by (xoyoz) = (x0y)0z, where "6" is the binary
hyperoperation given by the table:

o 1 2 3 4
1 1 {1 2} {1, 3} 1
2 1 {12} {1,3} 1
3 1 {12} {1, 3} 1
4 1 {12} {1,3} 1

Order relation is defined by < {(1,1), (2,2), (3,3), (4,4),(1,3),(2,1),(3,1)}.
A fuzzy subset f of S can be defined as:

(1, ifx=12
f(x)_{o.L if x =3,4. ©)

Clearly, f isafuzzy left hyperideal of S, but f is not hyperideal of S.
Example 3.5.

Let (S, o, <) be an po-ternary semihypergroup on S = {1,2,3,4,5} with the ternary

hyperoperation "o" is given by (xeyoz) = (x0y)06z, where "0" is the binary
hyperoperation given by the table:

https://digitalcommons.pvamu.edu/aam/vol13/iss2/36
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0 1 2 3 4 5
1 1 {1, 2, 4} 1 {1, 2, 4} {1, 2,4}
2 1 2 1 {1, 2,4} {1, 2,4}
3 1 {1, 2,4} {1, 3} {1, 2,4} S
4 1 {1, 2,4} 1 {1, 2,4} {1, 2,4}
5 1 {1,2, 4} {1,3} {1,2, 4} S

While, an order relation < is defined by
{(1,1),(22),(3,3), (44), (1,3), (1,4), (1,5), (2.4), (2,5), (3,5), (4,5)}.
A fuzzy subset f of S can be defined as:

1, ifx=124
f(x)_{o.L if x = 3,5,

Clearly, f isa fuzzy hyperideal of S.
Lemma 3.6.

Let S be a po-ternary semihypergroup and A, B and C be any nonempty subsets of S. Then the
following statements are true:

() fanfs 0 fc = fansnc:
(i) faV feVfc = fausuc
(iil) fy * fg * fc = f(AoBoC]-

Proof:
The proofs of (i) & (ii) are straightforward verification, and hence we omit the details.

(iii) Let x€S. If x€ (AeBoC], then fi.p.cj(x) =1. Furthermore, x < aeboc for
some a € A, b € B,c € C. Thus (a,b,c) € A, which implies A, # @. Therefore,

U+ fo SO =, Y, Ua@®) A fa(@) A S}
2 fa(@) A fy(B) Afe(e) =1

On the other hand, f,(a) <1,fg(b) <1, and f-(c) <1, we have (fy*fz*fc)(x) <1
Hence,

faxfe* fox)=1= f(AoBoC](x)-

Published by Digital Commons @PVAMU, 2018
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If x¢ (A oBo C] , then f(AOBOC](x) =0. If Ax =0 = f(AOBOC](x) =0. ThUS, (fA *fB *
f)(x) = flaepoc)(X). If Ay # @, then there exist a,b,c € S suchthat x < acboc.

Now, if aeA,beB,and c€C, SO acbhoc S AoBoC S (AoBoC(]. Therefore, x € (Ao
B o C], which is impossible. Thus, a¢ A or b& B or c¢ C = f4(a) =0 or fz(b) =0 or
fe(€) =0 = fa(a) A fp(b) A fc(c) = 0. Hence, (fa * fp * fc)(x) = 0 = fraopoc) ().

Definition 3.7.

Let f be any fuzzy subset of an ordered semihypergroup S and t € (0,1]. Then, the set
fe:={x €S: f(x) = t} is called the level subset of f.

Proposition 3.8.

Let S be a po-ternary semihypergroup and A be a non empty subset of S. Then, A is a left (resp.
right, lateral) hyperideal of S if and only if f, is a fuzzy left (resp. fuzzy right, fuzzy lateral)
hyperideal of S.

Proof:

Let a,b € S such that a < b. If b & A, then f4(b) =0 < f4(a). If b € A, since A is a left
hyperideal of S, we have a € A and so f;(a) =1 = f,(b) Va,b € S.Conversely, let a € A
suchthat S 3 b < a. Since f, isafuzzy left hyperideal of S, we have f,(b) = f4(a) =1 and so
fa(b) = 1. Hence b € A. The rest of the proof is the consequence of Theorem 28 in Yaqoob et al.
(2012). Similarly, we can prove the other results.

Corollary 3.9.

Let S be a po-ternary semihypergroup and A be a non empty subset of S. Then A is a hyperideal
of S ifand only if f, isa fuzzy hyperideal of S.

As a generalization of Proposition 3.8, we have the following results.

Proposition 3.10.

Let S be a po-ternary semihypergroup and f be a fuzzy subset of S. Then f is a fuzzy left (resp.
fuzzy right, fuzzy lateral) ideal of S if and only if the level subset f,vt € (0,1] of f is a left
(resp. right, lateral) hyperideal of S, provided f; # @.

Proof:

Let a € f; suchthat S 3 b < a. Since f is a fuzzy left hyperideal of S, we have f(b) = f(a).
Also a € f; which implies f(a) > t, thus f(b) >t andso a € f;.

Conversely, let a,b € A such that a < b. Let f(b) =t,(t € (0,1]), then b € f;. Since f; is a
left hyperideal of S, we have a € f; which implies f(a) >t and so f(a) = f(b). The rest of

https://digitalcommons.pvamu.edu/aam/vol13/iss2/36
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the proof is the consequence of Theorem 30 in Yagoob et. al. (2012). Similarly, we can prove the
other results.

Corollary 3.11.

Let S be a po-ternary semihypergroup and f be a fuzzy subset of S. Then, f is a fuzzy
hyperideal of S if and only if the level subset f; vt € (0,1] of f is a hyperideal of S, provided
fe # @.

Definition 3.12.

Let S be a po-ternary semihypergroup. Then, for any fuzzy subset f of S, we denote (f] by the
rule that

(fl@=y fB)Vaes. 7)
A fuzzy subset f of S is called strongly convex if f = (f].

Lemma 3.13.

Let S be a po-ternary semihypergroup and f be a fuzzy subset of S. Then, f is a strongly convex
fuzzy subset of S ifand only if a < b implies f(a) = f(b) forall a,b € S.

Proof:
The proof is straightforward verification and hence we omit the details.
Remark.

From the above result it is easy to see that

(i) Every fuzzy hyperideal of a po-ternary semihypergroup S is strongly convex.

(if) Each po-fuzzy point of a po-ternary semihypergroup S is strongly convex.

Lemma 3.14.

Let S be a po-ternary semihypergroup and f be a strongly convex fuzzy subset of S Then,
f = Uatef at'

Proof:
The proof is straightforward verification and we hence omit the details.

Definition 3.15.
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Let S be a po-ternary semihypergroup and a € S. Let t € (0,1]. An ordered fuzzy point a, of S
is a fuzzy subset of S and defined by

a,(x) = {t, if x € (a], ®)

0, otherwise,
forall x € S.

We denote FP(S) as the set of all ordered fuzzy points of an ordered ternary semihypergroup S.
Definition 3.16.

Let f be a non-empty fuzzy subset of po-ternary semihypergroup S and a, be ordered fuzzy
point of S. Then We say a; belongsto f if (f](a) >t.

Proposition 3.17.
If a,, bﬂ’ cy € FP(S), then a, * b# *C, = Ute(aOboc] tl/\u/\V'
Proof:

Let x €S. If x € (aeboc], then x & (t] forany t € (a o b o c]. Therefore, we have

(Ute(aoboc] t/l/\u/\v)(x) =0
= (ay * bu * C,y) ().

Infact, if (ay * b, * ¢,)(x) # 0, then

(@ *byxc))(x)=__V (aa(p) Abu(q) Acy(r)) # 0.

X<poqor

Thus, there exist u,v,w € S such that x <uovew and a;(u) Ab,(v) Ac,(w) # 0 which
implies that u € (a],v € (b]andw € (c]. Hence, x € (uecvow] € ((a]o(b]o(c]] =(acbo
c], a contradiction. Thus, in this case (a; * by, * ¢,)(x) = 0 = (Ute(aoboc] tanuav) (X)-

If x € (aeboc], then x < ao b oc. Therefore, we have

(@ *byxc,)(x)=__V ay(p) Abu(q) Acy(r)

X < poqor

2 (az(a) A bu(b) Acy(c)
=AAUAV.

Further more, for any p,q,7 € S,a;(p) Ab,(q) Ac,(r) S AApAv.Hence, a; *b, xc, =
Ute(aoboc] tA/\u/\v-

https://digitalcommons.pvamu.edu/aam/vol13/iss2/36
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Definition 3.18.

A fuzzy hyperideal f of an po-ternary semihypergroup S is called prime if for any ordered fuzzy
points ay, b, and ¢, (Awve€E (1] ) of S, ay*b,*c, €f implies a; € f or b, €
f or c, € f and f is called semiprime if a, * a; * a, € f implies a, € f.

Theorem 3.19.

Let S be a po-ternary semihypergroup. Then, a fuzzy hyperideal f of S is prime if and only if for
any strongly convex fuzzy subset g, h,j of S, gxh*j < fimpliesgcforhcforjcf

Proof:

Let f be a prime fuzzy hyperideal of a po-ternary semihypergroup S. Let g, h,j be strongly
convex fuzzy subsets of S suchthat g * h = j € f. Suppose g € f and h € f, then, there exists
an ordered fuzzy points a, and b, of g and h respectively such that a; & f and b, €& f.

Now, let ¢, be any ordered fuzzy point of j, we have a, = b, * ¢, € g * h = j € f, which implies
¢, € f (since f is semiprime). Hence, by Lemma 3.14 j € f.
The converse part is obvious, hence we omit it.

Corollary 3.20.

Let S be a po-ternary semihypergroup. Then, a fuzzy hyperideal f of S is semiprime if and only
if for any strongly convex fuzzy subset h of S, h* h* h € f implies h C f.

Theorem 3.21.

Let f be a fuzzy hyperideal of a po-ternary semihypergroup S. Then, the following statements are
equivalent:

(1) f issemiprime.

@@ fx)= A xf(a) forany x € S.

aexoxo

@@ fx)y= A xf(a) forany x € S.

aexoxo
Proof:

1) = (i)

Let f be a fuzzy hyperideal of S. Suppose that forany x € S, f(x) < A  f(a). Then, there

aExoxox

exists u € (0,1] suchthat f(x) <u< A f(a), whichimpliesforany a € x cx o x, f(a) =

AEXoXoX
u. Let b € (x o x o x], since f is strongly convex and a € x o x o x, we have by Lemma 3.13

Published by Digital Commons @PVAMU, 2018
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f(b) = f(a) = pu, which means b, € f. Thus, by Preposition 3.17 x,*x, *x, =
Ube(xoxox] by € f- Since f isasemiprime fuzzy hyperideal of S we have x,, € f, which implies
f(x) = u, acontradiction. Hence forany x € S, f(x) = A f(a).

(if) = (iii) is obvious.
(ii)) = (i).

If for any ordered fuzzy point a,, (u € (0,1]) of S such that a, * a, *a, € f. Thus, by
Preposition 3.17 Uge(xoxox] u € f, Which implies for any a € (x o x o x],a, € f. Thus, we
have

f= A fl@= A f(a)=p

a€xoxox a€(xoxox]|
Hence, x, € f and so f is semiprime.
Theorem 3.22.

Let S be a po-ternary semihypergroup. Then A is a semiprime hyperideal of S if and only if f,
is semiprime fuzzy hyperideal of S.

Proof:

Let A be a semiprime hyperideal of S. By Corollary 3.9, f, is a fuzzy hyperideal of S. To prove

that f, is semiprime, it is enough to show that f,(a) > A fa(a) , forany x € S. In fact, if
aexoxox

Xxoxox C A, then, since A is semiprime, we have x € A. Thus f,(x) =1 = A fa(a). If
aexoxox

there exists c€xoxox such that c¢ A, then we have f;(x)=>0= A fa(a) .
aexoxox

Consequently, f4(x) = A  fa(a) forany x € S. Hence, by Theorem 3.21, f, is semiprime.

aExoxox

Conversely, assume that f, is semiprime fuzzy hyperideal of S. By Corollary 3.9, A is a
hyperideal of S. Let x € S suchthat x cx ox € A. Then, a € A forany a € x o x o x. Since f,
is a semiprime fuzzy hyperideal of S, by Theorem 3.21 we have f,(x) = A f4(a) =1.0n

aexoxox

the other hand, since f, is a fuzzy subset of S, we have f,(x) <1 forall x € S. Thus f,(x) =
1, which implies that x € A. Hence, A is semiprime.

For the above Theorem, we have the following results.
Theorem 3.23.
Let S be a po-ternary semihypergroup and f a fuzzy subset of S. Then, f is semiprime fuzzy

hyperideal of S if and only if the level subset f,vt € (0,1] of f is a semiprime hyperideal of S,
provided f; # 0.
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Definition 3.24.

An element a € S is called intra-regular if there exists x,y € S suchthat a < xcacacacoy.
If every element of S is intra-regular, then S is called inta-regular ordered ternary
semihypergroup.

Theorem 3.25.

Let S be a po-ternary semihypergroup. Then, the following statements are equivalent:

(i) S isintra-regular.

(i) Every fuzzy hyperideal of S is semiprime.
(iii) Every hyperideal of S is semiprime.
Proof:

(i) = (i)

Let f be afuzzy hyperideal of S and a € S. Since S intra-regular, there exist x,y € S such that
a < xoa3oy. Thus there exists b € x o a® oy such that a < b. Since f is a fuzzy hyperideal
of S, we have

fla= A f(b)= A f(b)

bexecadoy bexoadoy
asb
= A b= A c) = f(a),
perheey S P) Z A f(0) 2 f(@)

ceacaca

which impliesthat f(a) = A  f(c). Hence, f is semiprime.

ceacaca
(i) = (iii)
It is obvious by Corollary 3.9 and Theorem 3.22.
(i) = (i)

let a€S. Then a3 cS<a®> = a€e<a®>, where <a®>=(S50S0a%ua30SoSuU
Soa2oSUSoSoadoSoSuUad]. We have the following cases:

If a€ (SeSoa3],then a3 € (SoSoa%oacal. Hence, a € (SeSoSoSoa3oaoal S (Se
SoSoa?oqaoS| S (SeaoS].

If a € (a®0S0S], then a® € (a?0a®oS50S]. Hence, a € (a?ca3oSo0S0SoS]| S (Soavo
a’oSo0So0S] S (Scad0S].

If a € (S0 a3 o S], then we are done.
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If a€SoSoa®0S0S], then a® € (acSoSoa3oSoSoa]. Hence a € (SeSoaoSoSo
a3050S0a050S] S (SoSeSoad0S0S50S] S (SoaoS].

If a € (a®] S (a®oadoa3]c (Soa-9].

Hence, S is intra-regular.

Theorem 3.26.

Let S be an intra-regular po-ternary semihypergroup and f be any fuzzy lateral hyperideal of S.
Then f is both fuzzy left hyperideal and fuzzy right hyperideal of S.

Proof:

Let f be any fuzzy lateral hyperideal of an intra-regular po-ternary semihypergroup S. Let
a,b,c € S. Then there exist w,x,y,z € S such that a S weaocaocacx and c S yococo
c o z. Now

A fD)= A f(m) = A f(m) = f(a).

l€(aobeoc) me(wea3oxoboc) me((weaea)oao(xoboc))

Therefore, f is fuzzy right hyperideal of S. Similarly, we can show f is fuzzy left hyperideal of
S.

Theorem 3.27.

Let S be an intra-regular po-ternary semihypergroup and f, g and h are respectively fuzzy left
hyperideal, fuzzy lateral hyperideal and fuzzy right hyperideal of S. Then, f *xg+*h 2fngnh.

Proof:

Let S be an intra-regular po-ternary semihypergroup and a € S. Then, there exist x,y € S such
that a < xoaoaoaoy. S0 a < xocacacacy < (xocaca)o(xocaca)o(aocyoy). Let f,g
and h are respectively fuzzy left hyperideal, fuzzy lateral hyperideal and fuzzy right hyperideal of
S, we have

(f+g+hl@ =Y (f *g*h)(b)
= v {_V__f@)Ag@) AR}

asb b <peqer

= vV f®)Ag@Ah()

a <peqeor
> f(@ A A fOINf@)
2 (oo I A GOIAL A R}

l€(xoaoa) ne(aeyey)

= f(@) A g(a) Ah(a)
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= ngnh)(a).

Hence, fngnNh < (f x g * h.
Definition 3.28.

A po-ternary semihypergroup S is called left (lateral, right) simple if S contains no proper left
(resp. lateral, right) ideal of S.

Definition 3.29.

A po-ternary semihypergroup S is called fuzzy left (fuzzy lateral, fuzzy right) simple if every
fuzzy left(resp. fuzzy lateral, fuzzy right) ideal of S is a constant function. A po-ternary
semihypergroup S is called fuzzy simple if every fuzzy ideal of S is constant.

Theorem 3.30.

Let S be a po-ternary semihypergroup. Then S is left (lateral, right) simple if and only if S is
fuzzy left (fuzzy lateral, fuzzy right) simple.

Proof:

Let S be a left simple po-ternary semihypergroup and let f be a fuzzy left hyperideal of S . For
any a,b €S, (SeSoa] and (S oS o b] are the left ideals of S. Since S is left simple, S = (S o
Soaland S = (SoSob]. Therefore, b < xoyoaand a <zowob forsome x,y,z,w € S.
Thus, there exists p € xoyoa and q € z o w o b such that b <p and a < q. Therefore,

fl@) < AN f(p) <pexoy°a f(p)
PEXoyoa b<p
pexoyoa f(b) - f(b)

b<p
qEzowob f(q) <qEZ°W0b f(CI)
asq
qEZ wo bf(a) = f(a).
asq

Thus, f(a) = f(b)Va,b € S and so f is a constant function. Hence, S is a fuzzy left simple.
Conversely, assume that S is fuzzy left simple and L be any left hyperideal of S. By Preposition
3.8 f, isafuzzy left hyperideal of S. Thus, f, isa constant function. Also, L is a left hyperideal
of S, so L # @. Therefore, for any a € S, f,(a) = 1. This implies that a € A. Thus S € A and
so S = A. Hence, S is left simple. Similarly one can prove the other results.
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4. Conclusion

The findings and conclusion of the work carried out in this paper are as follow.The concept of
fuzzy hyperideals, fuzzy prime hyperideals and po-fuzzy point in po-ternary semihypergroups are
introduced by us. The characterizations of regular and intra-regular po-ternary semihypergroups
by using the concept of fuzzy hyperideals have been studied. Concrete examples have been
constructed in support of our discussion. Some of results can be generalized to hesitant fuzzy set
theory and hesitant fuzzy soft set theory.
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