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ABSTRACT

In this paper, we define lateral hyperbases and covered lateral hyperideals of ordered ternary semihypergroups.
Here we study their related properties and explore the relationship between lateral hyperbases and covered
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I. INTRODUCTION AND PRELIMINARIES

The idea of investigation of N -ary algebras i.e. the sets with one N -ary operation was given by Kasner’s [15].
In particular, N -ary semigroups are known as ternary semigroups for N =3 with one associative operation [17].
Ideal theory in ternary semigroup was studied by Sioson [21]. He also defined regular ternary semigroups.
Marty [18] proposed the notion of algebraic hyperstructures as an extension of the branch of classical algebraic
structures. In algebraic structures, the composition of two elements is an element, while in algebraic

hyperstructure the composition of two elements is a non-empty set. Ternary semihypergroups are known as N -

ary semihypergroup for N =3 with one ternary associative hyperoperation. Davvaz and Leoreanu [10] studied
binary relations on ternary semihypergroups and studied some basic properties of compatible relations on them.
Hila and Naka [20] defined the notion of regularity in ternary semihypergroups and characterize them by using
various hyperideals of ternary semihypergroups. In [19] they gave some properties of left (right) and lateral
hyperideals in ternary semihypergroups. Hila et al.[15] introduced some classes of hyperideals in ternary
semihypergroups.

The concept of ordering hypergroups investigated by Chavlina [4] as a special class of hypergroups. Heidari and

Davvaz [13] studied a semihypergroup (S,0) besides a binary relation <, where < is a partial order relation

such that it satisfies the monotone condition. Polygroups [3] which are partially ordered are introduced with
some properties and related results. Yagoob and Gulistan [25] introduced the concept of partially ordered left
almost semihypergroups and studied their related properties. lampan [14] introduces the notion of an ordered
ternary semigroup and characterized the minimality and maximality of ordered lateral ideals in ordered ternary
semigroups. Daddi and Pawar [7] introduced the concepts of ordered quasi-ideals, ordered bi-ideals in an
ordered ternary semigroup and study their properties. He also defined regular ordered ternary semigroup. Abbasi

et.al. [2] defined hyperideals in ordered ternary semihypergroups and characterized regular and intra-regular
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ordered ternary semihypergroup via hyperideals.

Tamura [23] introduced the notion of (right)left base of semigroup. Later, Fabrici [18] described the structure of
semigroup containing one-sided bases. Summaprad and Changphas [22] defined the relationship between right
bases and maximal right ideals.

Fabrici [14] showed some other properties and the mutual relation between covered ideals and bases of
semigroups. Changphas and Summaprab [23] studied ordered semigroup containing covered ideals. They
generalised the results on semigroup studied by Fabrici [12]. Basar et. al. [1] studied some properties of covered

y -ideals in po- y -semigroups. Thongkam and Changphas [24] introduced the notion of left bases and right

bases of a ternary semigroup

First, we recall some basic terms and definitions:
Definition 1.1 [17] A non-empty set T is called a ternary semigroup if there exists a ternary operation

TxTxT =T, written as(X;,X,,X;) >[XX,X;], satisfying the following identity for any
X1 X5, X35 Xy5 X5 eT,

[0XXo X3 1% Xs T = X [Xo %o X, 1% ] = DX, X, [ X5 X4 X5 1T -

For non-empty subsets A, B and C of a ternary semigroup T ,

[ABC]:={[abc]:ac AlbeB and c €C}.

If A={a}, then we write [{a}BC] as [aBC] and similarly if B ={b} or C ={c}, we write [AbC] and
[ABc], respectively. Throughout the paper, we denote [X;X,X,] by X;X,X; and [ABC] as ABC .

For any positive integers M and N with M<n be any elements X, X;, X5......... Xy, and X,.,, of aternary

n
semigroup [21], written as

[X1X2X3 """"" X2n+1] = [Xli X2’ X3"[[Xme+1Xm+2]Xm+3Xm+4]'"X2n+1] '

Definition 1.2 A ternary hypergroupoid is called the pair (H, f) where f is a ternary hyperoperation on the
set H.

If A, B, C are non-empty subsets of H , then we define
f(ABC)= |J f(abc).

aeA,beB,ceC

Definition 1.3 [10] A ternary hypergroupoid (H, f) is called a ternary semihypergroup if for all

a,d,,...,8, € H, we have

f(f(a,a,,8)a,a)=f(a, f(a,a,a,) )= f(a,a, f(a;a,,a)).

Since the set {X} can be indentified with the element X, any ternary semigroup is a ternary semihypergroup.
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It is clear that due to the associative law in ternary semihypergroup H, for any elements X, X,,..., X,,,; €H
and positive integers M, N with M <N, one may write,

f (Xl’ X21"" X2n+1) = f (Xl""' Xm’ Xm+1’ Xm+2""’ X2n+l)
f (Xl""' f (f (Xm'Xm+1’ Xm+2)1 Xm+31 Xm+4)""1 X2n+1)'

Definition 1.4 [10] Let (H, ) be a ternary semihypergroup. A binary relation p is called:

« compatible on the left if & p b and X € f (X, X,,a) imply that there exists Yy € f (X, X,,b) such that
XpY;

« compatible on the right if & p b and X € f (@, X, X,) imply that there exists y € f (b, X, X,) such that
Xpy,;

» compatible on the lateral if & p b and X € f(X,,@,X,) imply that there exists Y € f (X;,b, X,) such that
XpY;

« compatible on the two-sided if & p b, a, pb,, and xe f(a,z,a,) imply that there exists
y e f(b,z,b,) suchthat X p y;

+ compatible if & pb, a pb,, a b, ad Xe f(a,a,,a,) imply that there exists

y € f(b,b,,b,) suchthat X p y.

Definition 1.5 [2] A ternary semihypergroup (H, f) is called a partially ordered ternary semihypergroup if

there exits a partially ordered relation '<" on H such that '<" are compatible on left, compatible on right,

compatible on lateral and compatible.

-~ O QD

Example 1.1 Let H={ a,b,c,d,e, f,09,h,i,je Ny}, where N; i.e. the set of all

oK o o
O O o o
—_— O3 D T

non-negative integers is an ordered ternary semigroup under the ordinary multiplication of numbers with

partial ordered relation <, is "less than or equal to".
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a 0o00o 0 00 a
0 00O 0 0b O

Now,let A ={|{0 O O O|:abeNy} A ={|0 c 0 0f:ab,c,deNg}.
0 00D d 00O

Then H is a ternary semihypergroup under ternary hyperoperation ' f ' defined as follows:
F(X,Y,Z2) =X -A-Y-A-Z forall X,Y,ZeH,

where "’ is the usual multiplication of matrices over N .

Now we define partial order relation <., on H by, forany A, B e H

A <, B ifandonly if a; <\ by, forall i and j.

Then it is easy to verify that H is an ordered ternary semihypergroup with partial order relation <.

Throughout the paper, we denote (H, f,<) as an ordered ternary semihypergroup.

Lemma 1.1 [2] For subsets A, B and C of (H, f,<), the following statements hold:
« A c (A] forevery A c H.

«1f Ac B, then (A] = (B] forevery A, B c H.

* ((A]1=(A] forevery A cH.

- f((AL.(BL.(C]) < (f(A,B,C)].

« (f((AL,(Bl,(CD]l< (f(A,B,C)] forall A, B, C cH.

Definition 1.6 [2] Let (H, f,<) be an ordered ternary semihypergroup and & # T < H. Then T is called

an ordered ternary sub-semihypergroup of H ifand only if f(T,T,T) =T and(T] < T.

Definition 1.7 [2] An element & of an ordered ternary semihypergroup (H, f,<) is called regular if there

exists an element X in H such that a € (f (a, x,a)]. H is called regular ordered ternary semihypergroup if

every element of H is regular.

Definition 1.8 [2] A non-empty subset | of an ordered ternary semihypergroup (H, f,<) is called a right

hyperideal(resp., lateral hyperideal, left hyperideal) of H if
cf(LHH) I (fHILH) <1, fHHIT) )

«Ifiel and h<i,then hel forevery heH.
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Definition 1.9 [2] A non-empty subset | of (H, f,<) is called a two sided hyperideal of H if it is a left, right

hyperideal of H and | is called hyperideal of H if it is a left, right and lateral hyperideal of H.

Lemma 1.2 [2] Let (H, f,<) be an ordered ternary semihypergroup. Forany & # A c H,

+ (f (A/H,H)= A] is the smallest right hyperideal of H containing A ;

« (f(HH, AHH)=e f(H,AH)U A] is the smallest lateral hyperideal of H containing A ;

« (f (H,H, A)= A] is the smallest left hyperideal of H containing A ;

s (F(AHH) U fHHAHH U fMH AH)U f(HH,A) UA] is the smallest hyperideal of H

containing A.

Lemma 1.3 [2] Let (H, f,<) be an ordered ternary semihypergroup. Forany & = A < H,
« (f (A,H,H)] is aright hyperideal of H;

« (f(HH A HH) U f(H, A/H)] is a lateral hyperideal of H;

« (f (H,H, A)] is aleft hyperideal of H;

- (f(AHH) U f(HHAHH) U fH, AH)u f(HH, A)] is a hyperideal of H.

Definition 1.10 [2] Let (H, f,<) be an ordered ternary semihypergroup. A lateral hyperideal M of H is

called a minimal lateral hyperideal of H if there is no lateral hyperideal M of H suchthat M <= M .

Definition 1.11 [2] Let (H, f,<) be a ternary semihypergroup. A right hyperideal R of H is called a

maximal right hyperideal of H if for every right hyperideal A of H suchthat R < A, wehave A = H.

Let H be an ordered ternary semihypergroup and @, b be any non-zero elements of H.

Then the equivalence relation M is defined by:
a M bifa and b generate the same principal lateral hyperideal of T.

M _class containing a is denoted by M, . Now let a, b be any non-zero elements f H, then we define a
quasi-ordering=ton the set of all equivalence classes as: M, =M, if donly if M(a) = M(b), where M(a)

and M(b) are the principal lateral hyperideals of H generated by @ and b .
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Il. LATERAL HYPERBASES OF ORDERED TERNARY SEMIHYPERGROUPS

Definition 2.1 Let (H, f,<) be an ordered ternary semihypergroup. A non-empty subset A of H is called a

lateral hyperbase of H if,
@ AUTfHAHUTMHHAHH)] =H,and
(2 Bu f(H,B,H)u f (H,H,B,H,H)] = H, for any proper subset B of A .

Example 2.1 Let H={ :a,b,c,d e Ny}, where N, i.e. the set of all non-negative integers is

O T O
o o o
o O O

an ordered ternary semigroup under the ordinary multiplication of numbers with partial ordered relation <

is "less than or equal to".

Then H is a ternary semihypergroup under ternary hyperoperation ' f " defined as follows:
f(X,Y,Z2)=X-Y -Z forall X,Y,ZeH,
where "' is the usual multiplication of matrices over N, . Also, H is an ordered ternary semihypergroup under

f over N, with partial order relation <, , as defined in Example 1.1.

Now consider a set M = { } . Then, we can easily verify that M is lateral hyperbase of H as

o —k O
o O -
o O O

(MU f(HMH) U f (HHMHH)] =H.

Lemma 2.1 Let (H, f,<) be an ordered ternary semihypergroup.. If two elements @, b belongs to lateral

hyperbase A of H such that a € (f (H,b,H)u f (H,H,b,H,H)]. Then a = b.

Proof. Let A be a lateral hyperbase of an ordered ternary semihypergroup H and a, b € A such that
ae (f(H,b,HyuU f(HH,b,HH)]. Suppose a # b. Take a proper subset B of A as B = A \ {a}.
Then b belongsto B. Now a e (f (H,b,H) U f (H,H,b,H,H)], it implies

M@) < (f(H,b,H)u f(HH,bHH)]
M(b)
< M(B).
Hence, M(A) < M(B) . Thus we get M(B) = H, which is contradiction because A is a lateral hyperbase of

IN
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H. Therefore, a = b..

Lemma 2.2Let A be a subset of an ordered ternary semihypergroup (H, f,<). Then A is a lateral hyperbase

of H if and only if it satisfies the following conditions:

(1) Foranyte Hthereexists @ in A suchthat M, =M_;

(2) Ifa,, a, € A suchthat a, # a,, then neither Ma1=={Me12 nor Maz %Mal.

Proof. Suppose A is a lateral hyperbase of an ordered ternary semihypergroup (H, f,<). Let t e H. As A is
a lateral hyperbaseof H, we have (AufHAHUTfMHHAHH)] = H. Then
te AUTHAHUTfHHAHH)], sote (Al orte (f(HAH)]ort e (f(HHAHH)]. If
t e (A], then t<a, for some a € A, it follows M, =M_. If t € (f (H,A,H)], then t < f(t,,a,t,)

for some t,t,eH and aeA, we have Mt%Ma.. If e (f(H,H,AHH)], then

t< f(t,t,,a,t,t,) for some t,,t,,t.,t; e H and @ € A, we obtain M, =M .. Hence, the result (i)
is proved.

Now, suppose a, <a, ie. Mal < Me12 , M(a,) = M(a,) . If a, #a,,
thena, € (f(H,a,,H)u f (H,H,a,,H,H)]. So, by Lemma 2.1, & = &, . Thus for &, # a,, Mal £ Maz .
Analogously, we can prove Maz % Mal .

Conversely, suppose that conditions (i) and (ii) holds. From (i), M(A) = H. Now, if possible M(B)=H,
where B is a proper subset of A. Let & € A \B, then there exists a,eB such that

a, e (@vufMHa,HufHHa,HH)]. Hence M(a,) = M(a,), ie. M, =M, . which is a

contradiction to the assumption (2). Therefore, M(B) # H. Hence, A is a lateral hyperbase of H.

Theorem 2.1 Let an ordered ternary semihypergroup (H, f,<) contains a lateral hyperideal. Then M is a

maximal lateral hyperideal of H if and only if H \ M is a maximal M -class.

Proof. Suppose Mis a maximal lateral hyperideal of an ordered ternary semihypergroup (H, f,<). Let t,,
t,eH\M. As McMUM(,) cH, it implies MU M(t,)=H. Thus, t, e M(t)). Similarly
t, € M(t,) . Therefore, M(t;) =M(t,) . This shows that H\ M is in M -class. Now, for H\ M < M, for

some t € H, then there exists S € H such that H\ M < M(S), which is a contradiction. Hence, H \ M isa
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maximal M -class.

Conversely, suppose that H \ M is a maximal M -class such that H\ M = M, for some t € H. We have to

show that M is maximal lateral hyperideal of H. Firstly, we will prove that M is a lateral hyperideal of H. i.e.
fHMH) v f(HHMHH) <M and (M] = M. On contrary suppose that M is not a lateral

hyperideal of H. Then there exists m € f (H,M,H) u f (H,H,M,H,H) such that m ¢ M. It implies
meH\M = M,, then we have M(m) = M(t). As m e f(H,M,H) u f(H,H,M,H,H), there exists
t,t,,. tgeHad m, m,eM suchthat me f(t,m,t,) or me f(t;,t,,m,,t;,ts). Hence, we
have M, < Mml or M, < Mm2 . Therefore, M, < M,,, which is a contradiction to the assumption that H \ M
is a maximal M -class. It implies f(HMH) v f(HHMHH) =M. Now, let meM and SeH
such that S < m. Suppose S € H\ M=M,. Then S < m, hence M, < M,,. This is a contradiction. Thus,

we have S € M. Therefore, M is a lateral hyperideal of H. Let M’ be a proper lateral hyperideal of H such

that M is properly contained in M. Then there exists @ € H\ M. Thus, M, = M_. Also there exists
m € M \ M such that M .= M,. It follows that @ € M_= M, = M . < M’, which is also a contradiction.
m m

Therefore, M is a maximal lateral hyperideal of H .

I11. COVERED LATERAL HYPERIDEALS OF ORDERED TERNARY
SEMIHYPERGROUPS

Definition 3.1 A proper lateral hyperideal L of an ordered ternary semihypergroup (H, f,<) is said to be

covered lateral hyperideal (CLt. ideal) if
Lc(f(H(H-L),H) v f(HH H-L),HH)].

Remark 3.1 By definition of CLt.-hyperideal, ternary semihypergroup itself is not a CLt.-hyperideal.

Example 3.1 Let H = { ra,b,c,d,e, f e Ny} excluding null matrix, where N, is an

o T Q

0 O
c O
e f

ordered ternary semigroup under the ordinary multiplication of numbers with partial ordered relation SNO is

"less than or equal to".

Then H is a ternary semihypergroup under ternary hyperoperation ' f ' defined as follows:

1790 | Page




International Journal of Advance Research in Science and Engineering Q

Volume No.06, Issue No. 11, November 2017 I ARSE
www.ijarse.com ISSN: 2319-8354

f(X,Y,Z2)=X-Y -Z forall X,Y,ZeH,
where "' is the usual multiplication of matrices over N, . Then H is an ordered ternary semihypergroup under

"f’ over N, with partial order relation </, , as defined in the Example 1.1.

0 0O
. 0 0 . . . .
Consider L = { b 0 0 :b e N}. Then, it easy to verify that L is lateral hyperideal of H and H—L =
a 00
b ¢ O
a,b,c,d,eeN,}.
{ 0 d e e N}
0 0O a 0 o0
0 0O b ¢ O
Now, L = :beN ra,b,c,d,e, f eN,} =
b=ty g o PNty o g & No

(f(H,(H-L),H) v f(H,H,(H-L),H,H)]. Therefore, L isa CLt.-hyperideal of H.

Lemma 3.1 Let (H, f,<) be an ordered ternary semihypergroup and let H contains two different lateral

hyperideals L, and L, suchthat L, U L,=H, then none of the lateral hyperideals L, ,L, isa CLt.-

hyperideal.

Proof. Suppose (H, f,<) is an ordered ternary semihypergroup and L,, L, are two different lateral
hyperideals of H suchthat L, U L, = H.Itimplies H - L, cL, and H- L, —L,. Supposethat L, isa
covered lateral hyperideal of H, then L, < (f (H,(H-L,),H) u f(H,H,(H-L,),H,H)] which implies

L,c(fHMH-L,)H v fHHMH-L,)HH] < (fHL,H) v f(HHL,HH)]c
(fHL,H) v fHL,H)]cL,.similarly L, = L,. Therefore, L, = L,.But L, and L, are different.

Thus, our assumption was wrong. Hence, neither L, nor L, is a CLt.-hyperideal.

Corollary 3.1 Let (H, f,<) be an ordered ternary semihypergroup. If an ordered ternary semihypergroup H
contains more than one maximal lateral hyperideal, then none of the maximal lateral hyperideal is CLt.-

hyperideal.
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Proof. Suppose that the ordered ternary semihypergroup H contains two maximal lateral hyperideals M, and
M, . We know that union of lateral hyperideals is a lateral hyperideal. Then M, U M, is a lateral hyperideal of
Hand M, c M, U M, . As M, is a maximal lateral hyperideal of H. It implies M; U M, = H. Hence, by

Lemma 3.1, neither M, nor M, is a CLt.-hyperideal of H |

Lemma 3.2 Let (H, f,<) be an ordered ternary semihypergroup. If L is a lateral hyperideal of H such that
Lc(fHt,H) U fHHt,HH)] and L = (f(H,t,H) v f(H,H,t,HH)] forsome t € H. Then L
will be a CLt. hyperideal of H.

Proof. Suppose that (H, f, <) is an ordered ternary semihypergroup. Let L be a lateral hyperideal of H such
that L < (f(H,t,H) v f(H,H,t,HH)] and L = (f(H,t,H) U f(H,H,t,H,H)] for some t € H. Here
t¢L,otherwise (f(H,t,H) v f(H,H,t,HH)] < (f(H,L,H) v f(HH,LHH)] <L andwe
assume that L = (f (H,t,H) u f(H,H,t,H,H)]. Hence

Lc(fHt,H) U fHHtHH)] < (f(H,H-L),H) U f(H,H,(H-L),H,H)]. This shows that L
is a CLt. hyperideal of H.

Corollary 3.2 An ordered ternary semihypergroup H in which t does not belongs to

(f(H,t,H) U f(H,H,t,HH)] contains some CLt.-hyperideal.

Proof. Let L = (f (H,t,H) v f(H,H,t,H,H)]. Then L is a lateral hyperideal of H. If t ¢ L, we have
L=(fHt,H) v f(HHtHH)]

< (fH,H-L),H) v f(HH H-L),HH)].

This implies L is a CLt.-hyperideal of H.

Lemma 3.3 Let (H, f,<) be an ordered ternary semihypergroup and L, and L, be two covered lateral

hyperideal of H. Then L, U L, is a CLt.-hyperideal of H.

Proof. Assume (H, f,<) be an ordered ternary semihypergroup and L, and L, are two covered lateral
hyperideal of H. Now to prove L, U L, is a CLt.-hyperideal of H, we have to show that
LuLl,c(fHMH-L, vL)H) v f(HH[H-(L, uL,)],HH)]. As L, isaCLt.-hyperideal
ie. L, c(f(HMH-L)H U f(HH,(H-L,),HH)], which implies for any m € L, , there exists
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m,,m, e H-L, suchthat m e (f (H,m,H) u f (H,H,m,,H,H)]. Now we have following four cases:

Casel: If m,m,e H-L, -L,.

Then

me(fHMH-L,-L,)H v fHHMH-L,-L,).HH)] c (fH[H-(L,wL,)].H) v
f(HH,H-(L, vL,)].HH)].

Case2: If m;,m, e (H-L,) NL,. Itimplies

m,m,elL,c (f(H H-L,),H) u f(HH,H-L,),HH)]. Then, there exists

my,m,,ms,m; € H-L, st. m e (f(H,my,H) v f(HH m,,HH)] and

m, e (f(H,m,,H) u f(H,H my,H,H)].Here my;,m, ¢ L, , otherwise

me(fHm,H v fHHmM,HH)] < (fHL,H) v fHHL,HH)]cL,.Hence m eL,,
which is contradiction as m; € H—L,. Thus we have m;,m, € H—L, . Therefore

m,,m,e H-L, nH-L, =H-(L, U L,).Similarly m;,m; e H—(L, U L,). Now

m e (f(Hm,HU fHHm,HH)]
< (f(H (fHmy,H)U f (HH,m, HH)]H U fHH,(fHm, H U f (HHm,HH)],HH)]
< (f(HL(f(H my,H) O fHHm,HH)] H)w f(H]H]FHmg, H)yo £ (HH mg,HH)], (H], (HD]
< ((f(H, f(Hm,H)U f (HHm, HH),HU fHH,fHm,HU f(HHm,HH),HHI]
= (f(H, f(Hm,H)U f (HHm,HH),HUfHH,fHm,H U f(HHm,HH),HH)]
< (f(HHm,HHU fMHm,HUfMHm, H U fHHm,HH)]
c (fHMH-L VL)V fHHIH-(L, uL,)]HH]

Case3:1f m, e H-L, —L, and m, e (H-L,)nL,. As m; e H-L, —L,, itimplies
m, e H—(L, UL,). Fromcase 2, m, e H—(L, U L,). Therefore

me(f(Hm,H v f(HHmM, HH)] <
(fHMH-L, wL)]H) U f(HH[H-(L,uL,)],HH)].

Case4:1f m, e H-L, —L, and m, € (H—L,) nL,. Then this is similar to case 3.
Therefore, in all these cases m e (fH,[H—-(L, wL,)],H)u f (H,H,[H- (L, VL,)],H,H)]. Similarly,
we can prove this for m e L,.

ThusL, uL, < (f(H,[H-(L, wL,)],H)w f (H,H,[H-(L, wL,)],H,H)] and hence, L, U L, isa
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CLt.-hyperideal of H.

Lemma 3.4 Let (H, f,<) be an ordered ternary semihypergroup. If L, is a covered lateral hyperideal of H

and L, is any lateral hyperideal of H. Then, L, m L, is a CLt.-hyperideal of H, provided L, " L, # &.

Proof. Assume that L, is a covered lateral hyperideal and L, is a lateral hyperideal of H such that
LLnL,#d . ThenL, < (f(H,(H-L),H) v f(HH,(H-L,),HH)]. itimplies

L,nL, < (fHMH-L)HUTfMHHMH-L)HH)]
c (fHMH-L,NLYLH)V fHH[H-(L,"L,)],HH).

Therefore, L, M L, isa CLt.-hyperideal of H.

Lemma 3.5 Let (H, f,<) be an ordered ternary semihypergroup. If L, and L, are two covered lateral

hyperideal of H. Then, L, n L, is a CLt.-hyperideal of H, provided L, N L, # .

Proof. Proof is similar to the above lemma.

Definition 3.2 A proper lateral hyperideal L is said to be the greatest lateral hyperideal of on ordered ternary

semihypergroup H if L contains any proper lateral hyperideal of H. We shall denote it by L.

Theorem 3.1 Let (H, f,<) be an ordered ternary semihypergroup. If H have only one maximal lateral

hyperideal M and M is a CLt.-hyperideal, then M = M

Proof. Suppose that M is a maximal lateral of an ordered ternary semihypergroup H and M is also a CLt.-

hyperideal of H. Let M, be lateral hyperideal of H such that M, U M. As M, U M is a lateral hyperideal of
H and M <M, U M. It follows that M, W M = H. Therefore, by Lemma 3.1, H cannot contains any

CLt.-hyperideals, which is contradiction. Thus M, € M. Hence, M = M.

Theorem 3.2 Let (H, f,<) be an ordered ternary semihypergroup. If H is not a simple such that there is no

any two proper lateral hyperideals in which there intersection is empty. Then H contains at least one CLt.-

hyperideal.

Proof. Let M be a proper lateral hyperideal of H. Then M, =(f (H,(H—M),H) u f (H,H, H-M),H,H)]

is also a lateral hyperideal of H. By assumption M m M, # . Thus, M, = M " M, is a lateral hyperideal
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of Hand M, = M, itimplies H-M, > H-M.
Now, we have M, < M, =
(fHMH-M),H) U f(HHMH-M),HH)] < (f(HH-M,),H) U f(HH H-M,),HH)]. This

shows that M, is a CLt. hyperideal of H.

Theorem 3.3 Let (H, f,<) be an ordered ternary semihypergroup containing maximal lateral hyperideals. If

the intersection of maximal lateral hyperideal is empty or a covered lateral hyperideal, then H contains a

lateral hyperbase.

Proof. Let {M, 11 € |} be the set of all maximal lateral hyperideals of an ordered ternary semihypergroup H.

By Theorem 2.1, foreach i € | , H — M, isa maximal M -class. Set H —M, = M_ , foreach i € | . Then
1

Mim = ﬂiel Mi = ﬂiel (H_Mm|) = H_Uielei '
Construct C as, forevery M, , putinto C only one element. We will prove that C is a lateral hyperbaseof
1

H . Now we consider two cases:

Casel: If M, ,= . Then H= U M. .If meH, then me M, forsome i e | andso
iel i 1
M(m)=M(m,). Then M_ =M _ .As M, isamaximal M -class forall i € | , itimplies for different i,
1 1

j €l ,neither M =M _ nor M =M_ .Then by Lemma 2.2, C will be a lateral hyperbase.
i j j i

Case2: If M.

int is @ covered lateral hyperideal of H, i.e.

M, < (f(HH-M,).H) U fHH H-M_),HH]. Nowif, m e H—M

int’

then M e LJi M,
€ i

andso m e M, for some i, € | . Then M(m) :M(mio) c(CufH,CH)uU f(HHCHH)]. Thus,
'o

wehave m e (Cu f(H,C,H) U f (H,H,C,H,H)]. It implies
H-M ,c (CufHCH)uU fHHCHH)].

int =

Also, we have
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Moo c (FHH-M).H U FHHH-M,)HH)]

c (f(H(CufMHCH)UfHHCHH]HUfHH,(CuU fH,CHuU f (HH,CHH)),HH)]

c (f(H],(CufH,CHyu fHH,CHH),MH)U f(H],H],(Cu f(H,CH)U f (HH,C,HH)],H] HD]

c (fH(CufH,CH)yufMHHCHH)HuUfHH,CufHCH)U f(HHCHH)HHI

= (fH(CufH,CH)uUfHHCHH)HUfHH(CufHCH)Uf(HHCHH),HH)

c (f(HCH)uU f(HHCHH).

It follows that H= M, . (H-M,,) < (Cu f(H,C,H) U f (H,H,C,H,H)] . It implies that m e H,

int

then there exists M, C such that M,, =M, . Hence by Lemma 2.2, C is a lateral hyperbase of H.
1

IV. CONCLUSION

This paper is a contribution to the study of covered hyperideals and hyperbases. In this paper, we have
introduced lateral hyperbases and covered lateral hyperideals of ordered ternary semihypergroups and defined
the relation between them. Some further work can be done on hyperbases and covered hyperideals based on the

results of this paper.
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