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Abstract
The main purpose of this paper is to study the concept of an ordered I'-semihypergroup containing two-sided bases
that are studied analogously to the concept of I' -semigroup containing two-sided bases considered by Thawhat Changpas and
Pisit Kummoon in 2018. We introduce the notion of an ordered I' -semihypergroup containing two-sided bases and describe

some property of an ordered I' -semihypergroup containing two-sided bases.
Keywords: ordered I' -semihypergroup, two-sided bases, I' ~hyperideal

Introduction

In 1986, M. K. Sen and N. K. Saha (Sen & Saha, 1986). defined the notion of I' -semigroup as a
generalization of a semigroup. Also in (Fabrici, 1975). 1. Fabrici has introduced and studied the concept of
two-sided bases of semigroups. The notion and result of two-sided bases of semigroups have been extended to
I' -semigroup containing two-sided bases by T. Changphas and P. Kummoon ( Changphas & Kummoon,
2018). The purpose of this paper is to introduce the concept of an ordered I' -semihypergroup containing
two-sided bases which extends from the concept of I' -semigroup containing two-sided bases.

Hyperstructures represent a natural extension of classical algebraic structures and they were introduced by a
French mathematician F. Marty (Marty, 1934). Algebraic hyperstructures are a suitable generalization 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.

Let H be a non-empty subset. Then the map o: Hx H — P"(H) is called a hyperoperation, where
P*(H) is the family of non-empty subset of H. (H,o) is called a semihypergroup if for every z,y,z € H,
we have zo(yoz)=(zoy)oz If for every x € H ,xoH =H = Houx, then (H,o) is called a

hypergroup. In the above definition, if A and B are two non-empty subsets of H and z € H, then we

define Ao B = U aobzrzoA={z}oA and Aoz = Ao {x}.

acAbeB

Preliminaries

In this section, we give some definitions that will be used in this paper.
Definition 1. (Davvaz, Dehkordi & Heidari, 2010). Let H and I' be two non-empty sets. H is called

a I' —semihypergroup if every v € I' is a hyperoperation on H, xyy C H for every z,y € H, and for every
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a,B €T and x,y,z € H we have za(yBz) = (zay)Bz. Let A and B be two non-empty subsets of H
and v € I". We define AyB = U ayb and AT'B = UA’yB.

acAbeB ~er

Definition 2. (Davvaz & Omidi, 2017). (H,T',<) is called an ordered I' -semihypergroup if (H,T") is a
" -semihypergroup and (H,<) is a partially ordered set such that for any z,y,2€ H and vy €T, z <y
implies zyx < zyy and zvyz < yvyz.

Here, if A and B are two non-empty subsets of H, then we say that A < B if for every a € A there
exists b € B such that a <b.

Definition 3. (Kondo & Lekkoksung, 2013). A nonempty subset A of an ordered I' -semihypergroup
(H,T,<) is called a sub T" -semihypergroup of H if ATAC A.

Definition 4. (Kondo & Lekkoksung, 2013). A nonemty subset A of an ordered I' -semihypergroup
(H,T,<) is called a left ( resp. right) I -hyperideal of H if HITAC A(resp. ATH CA) and
a€Ab<a for be H impliess b€ A. A is called a two-side I' -hyperideal (or simply called a I" -
hyperideal) of H if A is both a left and a right hyperideal of H.

Definition 5. (Davvaz & Omidi, 2017). Let K be a non-empty subset of an ordered I" -semihypergroup

(H,I,<). We define (K]:={z€ H| =<k for some k€ K}. For K ={k},we write (k] instead of

({k}].If A and B are non-empty subsets of H, then we have

(1) AC(4];

(2) ((A]] = (4];

(3) If AC B, then (A] C (B];

(4) (AIN(B)C (AT B

(5) ((AIT(B]) = (ATB).

Definition 6. (Davvaz & Omidi, 2018). A proper I' ~hyperideal M of an ordered I' -semihypergroup
(H,T,<) (M = H) is said to be maximal if for any T' -hyperideal A of H,M C AC H implies M = A
or A=H.

Proposition 7. Let (H,I',<) be an ordered I' -semihypergroup and B be a I' -hyperideal of H for each
1€l If ﬂBi = & then ﬂBi is a I ~hyperideal of H.

i€l i€l
Proof. Assume that ﬂBi = . Suppose that A = ﬂBi = . We will show that ﬂBi isa I'-
il il el

hyperideal of H. First ,we let a € HT'A. We have a € hb, for some h € H,y €I and b € A. Since

b eA= ﬂBl, so we obtain b € B. For any i € I, B, is a I' ~hyperideal. Hence a € hyb, € HT'B, C B,
=
for all € 1. Thus a € ﬂBi = A. Therefore HI'A C A. Next, we let a € AT'H. We have a € b,yh for
el
some b, € A,y €T and h € H. Since b, € A:ﬂBZ.,so we obtain b, € B,. For any 1€ [,B isa I'-
el
hyperideal. Hence a € b,yh C BI'H C B, for all i € I. Thus a € ﬂBz = A. Therefore ATH C A. Finally,

il

we show that, if a € ﬂBZ_ and ¢ € H such that ¢ <a then ¢ € ﬂBi. Let a € ﬂBl, and ¢ € H such that

il icl icl
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¢ <a. Since a € ﬂBi and B, is a I' -hyperideal of H for all i € I, we have c € B, for all 7 € I. Thus

iel
cE ﬂBi for all € I. Hence A = ﬂ31 is a I' ~hyperideal of H.
i€l i€l

(Davvaz & Omidi, 2017). Let A be a non-empty subset of an ordered I' -semihypergroup (H,T,<).
We denote by I(A) is the I -hyperideal of H generated by A and I(A) can show in the form of
I(A) = (AUHTAUATH U HTATH].

In particular, for an element a € H, we write I({a})by I(a) which is called the principal T' ~hyperideal
of H generated by a. Thus, I(a) =(aUHT'a Uel'H U HT'aI'H].

Note that for any b € H, we have that (HT'b UI'H U HT'WI'H]| is a T' -hyperideal of H. (Davvaz &
Omidi, 2017). Finally, if A and B are two I' ~hyperideals of H then the union AU B is a I" ~hyperideal
of H.

Definition 8. Let (H,I',<) be an ordered I' -semihypergroup. A non-empty subset A of H is called a
two-sided base of H if it satisfies the following two conditions:

(i) H=(AUHTAUATH U HTATH];

(ii) if B is a subset of A such that H = (BUHT'BUBI'H UHT BT H], then B=A.

Example 9. ( Davvaz & Omidi, 2017). Let H ={a,b,c,d} and T' = {,8} be the sets of binary

hyperoperations defined as follows.

y a b c d 5 a b c d
a a A{ab} {cd} d d a A{ab} {c,d} 4
p | {ab} b {e,d} d p | {a,0} {a,b} {cd} d
c | led} {ed} ¢ d c | {e,d} {ed} ¢ d
d d d d d d d d d d

<= {(a,a),(a,b),(b,b),(c,b),(c,c),(c,d),(d,b),(d,d)}.

In ( Davvaz & Omidi, 2017).(H,I',<) is an ordered I'-semihypergroups. Consider A = {a} and
A, ={b}, we have A and A, are two-sided bases of H. But A, = {a,b} is not a two-sided base.
Example 10. (Davvaz & Omidi, 2018). Let H = {e,a,b,c,d} and T = {7,5} be the sets of binary

hyperoperations defined as follows.

v e a b c d B e a b c d
e e e e e e e e e e e
a e {a,0} b b b a e a a a a
b e b b b b b e PR () a
c e c c c c c 2 ¢ c c
d e d d d d d e d d d d

<= {(a,a),(a,b),(b,),(c,c),(c,d),(d,d),(e,e)}.
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In (Davvaz & Omidi, 2018). (H,I',<) is an ordered I' -semihypergroups. Consider A = {e,b,d} and
B ={a,b,d}, we have A and B are two-sided bases of H. But C' = {a} is not a two-sided base.

In Example 9. and Example 10., it is observed that two-sided bases of H have same cardinality. This

leads a proof in Theorem 4.

Definition 11. Let (H,T",<) be an ordered I' -semihypergroup. We define a quasi-ordering on H by for

any a,b € H,
a=, b I(a) CI0).

We write a <, b if a <, b but a = b. It is clear that, for any a,b in H, a <b implies a <, b.

Lamma 12. Let A be a two-sided base of an ordered I' -semihypergroup (H,I',<), and a,b € A. If
a € (HTbUI'H UHTOI'H], then a =b.

Proof. Assume that a € (HI'bUOI'H U HT'bI'H|, and suppose that a =b. Let B = A\ {a}. Since
a = b,b € B. To show that I(A) C I(B), it suffices to show AC I(B). Let z€ A.If x = a, then z € B
and so x € I(B).If z = a, then by assumption we have z =a € (HI'0 UI'H U HT'bT'H] C I(b) C I(B).
Thus H = I(A) C I(B) C H. This is contradiction. Hence a = b.

Main Results

In this part the algebraic structure of an ordered I' -semihypergroup containing two-sided bases will be
presented.

Theorem 1. A non-empty subset A of an ordered I' -semihypergroup (H,I',<) is a two-sided base of
H if and only if A satisfies the following two conditions:

(i) Forany z € H there exists a € A such that v <, a;

(ii) For any a,b € A, if a = b, then neither a <, b nor b <, a.

Proof. Assume first that A is a two-sided base of H. Then I(A)= H. Let z € H, then
x€(AUHTAUATH UHTATH]. Since z € (AUHTAUATH UHTATH], we have z <y for some
ye AUHTAUAT'H UHT AT H. There are four cases to consider :

Case 1: y € A Since z <y, then we have z <, y, where y € A.

Case 2: y € HI'A. Then y € hya forsome h € H, vy €T and a € A.

By y € hya C Hl'a C (aUHlaUal'H UHTal'H|, HT'y C HT'(HTa) = (HTH)I'a C HT'a C (a UHTa
UaT'H U HTaT'H], yT'H C (HTa)TH C (aUHTaUel'H UHTalH] and HTyI'H C HT(HTa)TH C
(e UHTa Ual'H U HT'aT'H]. Then yU HI'y U yT’HU HI'yI'H C (aU HT'a U o'H U HT'aT'H],
so (yUHTyUyI'H UHTYI'H| C (a U HTaUal'H U HT'oT'H]. Thus I(y) C I(a), ie., y <, a.

Case 3: y € AU'H. Then y € ayh forsome h€ H, vy €T and a € A

99



Naresuan University Journal: Science and Technology 2021; (29)3

By y€ayh Cal’H C (aUHTaUal'H UHTal'H], HT'y C HT'(aT'H) C (aU HTaUal'H U HTaT'H],
yI'H C (a’'H)TH Cal'H C(a U HT'a U al'H U HTal’'H| and HT'yI'H C HT'(HTa)T H C
(e UHTa U al'H U HT'aI'H].Then yU HI'y U yT’HU HI'yI'H C (aU HT'a U aI'H U HT'aT'H].

Hence (yUHTyUyI'H U HTYI'H]| C (e UHTaUal'H U HT'aT'H|. Thus I(y) C I(a), ie., y <, a.

—1I

Case 4: y € HI'AI'H.Then y € hvya (h, for some h,h, € H, v, €T and a € A
By y € hya,8h, C HT'aT'H C (aUHT'aUal'H U HT'aI'H], HI'y C HT(HTal'H) C HTal'H

C(aUHTaUel'HUHTal'H], yI'H C (HTal'H)I'H C HTal'H C (a UHTaUal'H UHTal'H] and
HTyI'H C HT (HToeT'H) TH C (¢ U HTl'a U oT'H U HTaT'H|. Then y U HI'y U yI'H U HI'yT'H

C(aUHTaUal'H U HTaT'H], so (yU HT'y U yI'H U HT'YI'H] C (e U HT'a U oI'H U HT'aT'H].
Thus I(y) C I(a), ie., y <, a. Hence condition (i) is true. Let a,b be elements of A such that a = b.

Suppose a <, b. We set B = A\ {a}. Then b€ B. Let x be element of H. By (i), there exists ¢ in A
such that <, c. There are two cases to consider. If ¢ = a, then ¢ € B, thus I(x) C I(c) € I(B). Hence
H = I(B). This is a contradition. If c¢=a, then z <, b, hence =€ I(B) since b€ B. We have
H = I(B). This is a contradition. The case b <, a is proved similarly. Thus (ii) true.

Conversely, assume that the conditions (i) and (ii) hold. We will show that A is a two-sided base of H.
To show that H = I(A). Let x€ H. By (i) , there exists a € A such that I(z)C I(a). Then
zel(x) CI(a) CI(A). Thus H CI(A) and H = I(A). It remains to show that A is a minimal subset of
H with the property: H = I(A). Suppose that H = I(B) for some B C A. Since B C A, there exists
a€ A and a ¢ B. Next we show that a & (B]. If a € (B], then a <y for some y € B. So we have
a <, y. This is a contradiction. Thus a ¢ (B]. Since a € AC H = I(B) and a ¢ (B], it follows that
a € (HT'B U BTH UHT'BTH|. Since a€(HI'BUBT'HUHTBT'H], we have a<y for some

y € HI'BU BI'H U HT'BT'H. There are three cases to consider:

Case 1: yec€ HI'B. Then ye&hyb for some b € B,yel' and he€H. Since a<y and
y€b UHID UbTHUHIOI'H, so ac (b UHTH UbTHUHIbTH]. It follows that I(a)C I(b,).
Hence, a <, b,. This is a contradiction.

Case 2: yc BI'H.Then ye€byh for some b € B,yel' and he€H. Since a<y and
y€b,UHTb, UbTTHUHTOT'H, so ac (b, UHI'b, UbI'H UHTHIT'H]. It follows that I(a) C I(b,).
Hence, a <, b,. This is a contradiction.

Case 3: y€ HI'BT'H. Then y € h~,b,v,h, for some b, € B,v,,7, €T" and h,h, € H. Since a <y
and y € b, UHTH UbTHUHTbI'H, so ac(byUHIb, UbTH UHTHTH]|. Thus I(a) C I(b,). Hence
a <, b,. This is a contradiction.

Therefore, A is a two-sided base of H as required, and the proof is completed.

Theorem 2. Let A be a two-sided base of an ordered I' -semihypergroup (H,I[,<) such that
I(a) = I(b) for some a in A and b in H. If a = b, then H contains at least two two-sided base.

Proof. Assume that a = b. Suppose that b € A . Since a <, b and a = b, it follows that
a € (HTbUI'H UHTbHT H]. By Lemma 12., we obtain a = b. This is a contradiction. Thus b € H \ A.
Let B:=(A\{a})U{b}. Since b € B, we have b ¢ A, and B Z A. Hence A= B. We will show that B
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is a two-sided base of H. To show that B satisfies (i) in Theorem 1., let z € H. Since A is a two-sided
base of H, there exists ¢ € A such that © <, c. If ¢ = a, then c € B. If ¢ = a, then z <, a. Since
a=,bx =<, a=<,0b Then z <, b To show that B satisfies (ii) in Theorem 1., let ¢ ,c, € B be such that
¢, # c,. We will show that neither ¢ <, ¢, nor ¢, <, c. Since ¢, € B and ¢, € B, we have ¢, € A\ {a}
or ¢, =b and ¢, € A\{a} or ¢, = b. There are four cases to consider:

Case 1: ¢ € A\{a}and ¢, € A\ {a}. By Theorem 1. (ii), this implies neither ¢ <, ¢, nor ¢, <, c,.

Case 2: ¢ € A\{a}and ¢, =b. If ¢ <, c,, then ¢ <, b. Since b <, a,¢c, <, b=, a. Thus ¢, <, a
where a,c, € A.By Theorem 1. (ii), ¢, =a. This is a contradiction. If ¢, <, ¢, then b < ; ¢ Since
a=,ba=, b=, c.S0 a=,c where a,c, €A By Theorem 1. (ii), a = c,. This is a contradiction.

Case 3: ¢, € A\{a}and ¢ =b. If ¢ <, ¢, then b=, ¢, Since a =<, ba =, b=, c,. Hence
a <, ¢, where a,c, € A.By Theorem 1. (ii), a = c,. This is a contradiction. If ¢, <, ¢, then ¢, <, b.
Since b <, a,c, <, b=, a.Thus ¢, <, a where a,c, € A By Theorem 1. (ii), ¢, =a. This is a
contradiction.

Case 4: ¢, = b and ¢, = b. This is impossible.

Thus B satisfies (i) and (ii) in Theorem 1. Therefore, B is a two-sided base of H.

Corollary 3. Let A be a two-sided base of an ordered I' -semihypergroup (H,T',<), and let a € A. If
I(z) = I(a) for some = € H,z = a, then z belongs to two-sided base of H, which is different from A .

Theorem 4. Let A and B be any two-sided bases of an ordered I' -semihypergroup (H,I",<). Then A
and B have the same cardinality.

Proof. Let a € A. Since B is a two-sided base of H and a € H, by Theorem 1.(i) there exists an
element b € B such that a <, b. Since A is a two-sided base of H, by Theorem 1.(i) there exists a €4
such that b <, a’. So a <, b <, a’, i.e., a <, a. By Theorem 1.(ii), a =a . Hence I(a) = I(b).

Define a mapping ¢ : A — B by ¢(a) =0b forall ac A.
To show that ¢ is well-defined, let a,,a, € A be such that a, = a,,¢(a,) = b and ¢(a,) = b, for some
b,,b, € B. Then I(a) = 1(b)) and I(a,) = I(b,). Since a, = a,, I(a)) = I(a,). Hence
I(a,) = I(a,) = I(b) = I(b,), i.e., b <, b, and b, <, b. By Theorem 1. ( ii) , b =b,. Thus
= ¢(a,). Therefore, ¢ is well-defined. We will show that ¢ is one-one. Let a,,a, € A be such that

17 72

= ¢(a,). Since ¢(a,) = ¢(a,),¢(a,) = y(a,) =b for some b€ B. So I(a,)= I(a,)=I(b). Since

@ is onto. Let b € B. Since A is a two-sided base of H, by Theorem 1.(i) there exists an element a € A
such that b < ; a. Since B is a two-sided base of H, by Theorem 1.(i) there exists an element b € B such
that a <, b'. So b <, a=, bie., b =, b. By Theorem 1.(ii), b=1>0". Hence I(a)= I(b). Thus
¢(a) = b. Therefore, ¢ is onto. This completes the proof.

If a two-sided base A of an ordered I' -semihypergroup (H,I',<) is a two-sided I' -~hyperideal of H,
then H =(AUHTAUATHUHTATH]C (A]=A. Hence H = A. The converse statement is obvious.
Then we conclude that.

Remark 5. It is observed that a two-sided base A of an ordered I' -semihypergroup (H,I,<) is a two-
sided T" ~hyperideal of H if and only if A= H.
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Theorem 6. Let A be a two-sided base of an ordered I' -semihypergroup (H,I,<). If A is asub I -
semihypergroup of H then A = {a} with a € aya forall v €T.

Proof. Assume that A is a sub I' -semihypergroup H. Let a,b € A and v €T. Since A isasub I' -
semihyperigroup of H, ayb C A. Setting c€ayb; thus c€ HT'b C HTOUVT'H UHTHI'H C (HTH U
bI'H UHTOW'H]. By Lemma 12, ¢ =b. Similarly, ¢ € aI'H C Hl'aUael'H UHT'al'H C (HT'a Ual'H
UHTeT'H| By Lemma 12., ¢ = a . We have a = b. Therefore, A = {a} with a € aya forall a € A and
yel.

In Example 9., we have A = {b} is a two-sided base of an ordered I'-semihypergroup H, such that
bebyb forall yeI. But A ={b} is not a sub I' -semihypergroup of H. This shows that the converse
statement is not valid in general.

Theorem 7. Let (H,I',<) be an ordered I' -semihypergroup and let 7' be an union of all two-sided
bases of H. Then H \ T is either empty set or a I ~hyperideal of H.

Proof. Assume that H\7T = @.We will show that H\T is a I -hyperideal of H. Let
a€c H\T,zx€H and ~vye&I. To show that zya C H\T and ayz C H\T, we suppose that
zya Z H\T. Then there exists b € zya such that b € T. Hence b € A for some a two-sided base A of
H.Then b€ HTa. By be Hla CaUal'HUHTa UHTaT'H C (aUal'HU HT'a UHT ol'H| = I(a), so
I(b) C I(a). Next, we will show that I(b) C I(a). Suppose that I(b)=I(a). Since a € H\T and
b€ Aja=b. Since I(b)=1(a) and Corollary 3., we conclude that a € T. This is a contradiction. Thus
I(b) C I(a) , i.e., b <, a. Since A is a two-sided base of H and a € H \ T, by Theorem 1.(i) there exists
b € A such that @ <, b,. Since b <, a <, b,,b <, b. This contradicts to the condition (ii) of Theorem 1.
Thus zya € H \ T. Similarly, we can show that ayz C H\T.Let z € H\ T, y € H such that y < z. We
will show that y € H \ T. Suppose that y € T, then y € A for some a two-sided base A of H. Since A is
a two-sided base of H, by Theorem 1.(i) there exists an element z € A such that x <, z. Since y <, =
and 2 <, z, we have y <, z. This is a contradiction. Therefore y ¢ 7' then y € H \T. Hence H \ T is a
T" -hyperideal of H.

Theorem 8. Let (H,I',<) be an ordered I' -semihypergroup and @& = T C H. If H contains a proper
I" ~hyperideal of H containing every proper I' -hyperideal of H, denoted by M , then the following
statements are equivalent:

(i) H\T is a maximal proper I' -hyperideal of H.

(ii) For every element a € T,T C I(a);

(i) H\T = M ;

(iv) Every two-sided base of H is a one-element base.

Proof. (i) < (ii). Assume that H \ T is a maximal proper I' -hyperideal of H. Let a € T. Suppose that
T & I(a). Since T < I(a), there exists z €T such that z ¢ I(a). So x¢ H\T. Since
z¢I(a),r¢ H\T and z € H, we have (H\T)UI(a)C H. Thus (H\T)UI(a) is a proper I -
hyperideal of H. Hence H \ T C (H \ T) U I(a). This contradicts to the maximality of H \ 7.

Conversely, assume that for every element a € T,T C I(a). We will show that H\ T is a maximal
proper I' -hyperideal of H. Since a€T,a¢ H\T. So H\T C H. Since T C H,H\T = @. By
Theorem 7., H\ T is a proper I' ~hyperideal of H. Suppose that M is a proper I' —~hyperideal of H such
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that H\T C M C H. Since H\T C M, there exists z € M such that « ¢ H\ T, i.e., x €T. Then
zreMNT.So MNT =3. Let ce MNT. Then ce M and c€T. Since c€ M,HI'¢c C HTM C M
,THCMPHCM and HDePH C HUMTH C M.Then I(c)=(cUHTcUcT'HUHTTH|C M.
Since ¢ € T, by assumption we have T C I(c). Hence H = (H\T)UT C(H\T)UI(c) C M C H. Thus
M = H. This is a contradiction. Therefore H \ T is a maximal proper I" ~hyperideal of H.

(iii) < (iv). Assume that H\ T = M . Since H\T = M, H\ T is a maximal proper I' ~hyperideal
of H. By (i) & (ii), for every a € T, T C I(a). First, we will show that for everya € T,H\ T C I(a).
Suppose that H \ T & I(a) for some a € T. Then I(a) = H. Hence I(a) is a proper I' ~hyperideal of H.
Thus I(a) C M = H\T. Then I(a)C H\T. Since a€I(a),a€ H\T, i.e., a¢ T. This is a
contradiction. Thus H \ T' C I(a) for every a € T. Since H\T C I(a) and T C I(a) for every a € T, it
follows that H = (H\T)UT CI(a)UI(a)=1I(a) C H. So H = I(a) for every a € T.Therefore {a} is a
two-sided base of H. Let A be a two-sided base of H. We will show that ¢ = b for all a,b € A. Suppose
that exist a,b € A such that a =b. Since A is a two-sided base of H, ACT. This is a€T. So
H = I(a). Since b€ H=1I(a) and b = a,b € (H['aUal'H UHT'aI'H]. By Lemma 12., a = b. This is a
contradiction. Therefore, every two-sided base of H is a one element base.

Conversely, assume that every two-sided base of H is a one element base. Then H = I(a) for all
a € T. We will show that H \ T = M . The statement that H \ T is a maximal proper I' ~hyperideal of H
follows from the proof (i) <> (ii). Let M be a I' ~hyperideal of H such that M is not contained in H \ 7T
Then TNM = @. Let ae TNM.Hence a €T and a € M. SoH'a C HT'M C M,aT’'H C MTH C M
and HT'aI'H C HTMTH. So we have I(a)=(aUHTaUael'H UHTal'H] C M.Hence H = I(a) C M
C H. Therefore M = H.

(1) < (iii). Assume that H \' T is a maximal proper I' -hyperideal of H. Next, we will show that
H\T =M. Since H\ T is a proper I' ~hyperideal of H, H\ T C M  C H. By assumption, H = M or

H\T =M. Hence H\ T = M . The converse statement is obvious.
Conclusion and Discussion

In this paper, we prove that a non-empty subset A of an ordered I' -semihypergroup (H,I',<) is a two-
sided base of H if and only if A satisfies the following two conditions: (i) For any z € H there exists
a € A such that ¥ <, a; (ii) For any a,b € A, if a = b, then neither a <, b nor b <, a. Also we prove
that if A and B be any two-sided bases of an ordered I' -semihypergroup (H,I',<),then A and B have
same cardinality. Finally, let (H,I',<) be an ordered I' -semihypergroup and let 7" be an union of all two-

sided bases of H we prove that H \ T is either empty set or a I ~hyperideal of H.
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