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The procedure of reviewing a manuscript, established
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1. Reviewing procedure

1.1. All research papers received by the Eurasian Mathematical Journal (EMJ) are subject
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1.2. The Managing Editor of the journal determines whether a paper fits to the scope of the
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creating conditions for the most rapid publication of the paper.
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MUKHTARBAY OTELBAEV
(to the 75th birthday)

On October 3, 2017 was the 75th birthday of Mukhtarbay Otel-
baev, Doctor of Physical and Mathematical Sciences (1978), Pro-
fessor (1983), academician of the National Academy of Sciences of
the Republic of Kazakhstan (2004), Honored Worker of the Repub-
lic of Kazakhstan (2012), laureate of the State Prize of the Republic
of Kazakhstan in the field of science and technology (2007), Direc-
tor of the Eurasian Mathematical Institute (since 2001), Professor
of the Department s BmFundamental Mathematicss Dk of the L.N.
Gumilyov Eurasian National University, the editor-in-chief of the
Eurasian Mathematical Journal (together with V.I. Burenkov and
V.A. Sadovnichy).

M. Otelbaev was born in the village of Karakemer of the Kurdai
district, Zhambyl region. He graduated from the M.V. Lomonosov
Moscow State University (1969) and then completed his postgraduate studies at the same uni-
versity (1972). There he defended his doctor of sciences thesis (1978).

Professor Otelbaev’s scientific interests are related to functional analysis, differential equa-
tions, computational mathematics, and theoretical physics.

He introduced the g-averaging, which is now called the Otelbaev function; using it he ob-
tained a number of fundamental results. For embedding of the Sobolev weighted spaces and the
resolvent of the Schrodinger operator, he established criterions for the compactness and finiteness
of the type, as well as estimates of the eigenvalues of the Schrodinger and Dirac operators that
are exact in order. He was the first to establish that there is no universal asymptotic formula
for the distribution function of the Sturm-Liouville operator. He obtained effective conditions
for the separation of the differential operators with nonsmooth and oscillating coefficients, he
developed an abstract theory of extension and contraction of operators which are not necessarily
linear in linear topological spaces. M. Otelbaev proposed a new numerical method for solving
boundary value problems, and a method for approximate calculation of eigenvalues and eigen-
vectors of compact operators. He obtained the fundamental results in the theory of nonlinear
evolution equations and in theoretical physics.

He has published more than 70 scientific papers in leading international journals entering the
rating lists of Thomson Reuters and Scopus. Under his supervision 70 postgraduate students
have defended their candidate of sciences theses, 9 of them became doctors of sciences. In 2006
and 2011 he was awarded the state grant "The best university teacher".

The Editorial Board of the Eurasian Mathematical Journal congratulates Mukhtarbay Otel-
baev on the occasion of his 75th birthday and wishes him good health and new achievements in
mathematics and mathematical education.




Award for the Eurasian Mathematical Journal

Dear readers, authors, reviewers and members of the Editorial Board of the Eurasian
Mathematical Journal,

we are happy to inform you that in November 2017 the Eurasian Mathematical Journal was
awarded the title "Leader of Science 2017" by the National Center of State Scientific-Technical
Expertise of the Committee of Science of the Ministry of Education and Science of the Republic
of Kazakhstan in the nomination "Leader of Kazakhstan Scientific Publications" for the high
level of publication activities and high level of citations in Web of Science Core Collection in
2014-2016.

Recall that the Eurasian Mathematical Journal was founded by the L.N. Gumilyov Eurasian
National University in 2010 in co-operation with the M.V. Lomonosov Moscow State University,
the Peoples’ Friendship University of Russia and the University of Padua (see [1]).

The journal pulishes carefully selected original research papers in all areas of mathematics,
survey papers, and short communications. It publishes 4 issues in a year. The language of the
paper must be English only. Papers accepted for publication are edited from the point of view
of English.

More than 280 papers were published written by mathematicians from more than 40 countries
representing all continents.

In 2014 the journal was registered in Scopus and in September 2014 the Elsevier-Kazakhstan
Research Excellence Forum was held at the L.N. Gumilyov Eurasian National University dedi-
cated to this occasion in which the Elsevier Chairman Professor Y.S. Chi participated (see [3]
for details).

In 2015 the Eurasian Mathematical Journal was included in the list of Scopus mathematical
journals, quartile Q4, and it is on the way to entering quartile Q3 (see [3]).

Attached is the invitation letter to the Rector of the L.N. Gumilyov Eurasian National
University Professor E.B. Sydykov to the ceremony of awarding, which took place in Almaty on
November 8, 2017.

On behalf of the Editorial Board of the EMJ V.I. Burenkov, E.D. Nursultanov,
T.Sh. Kalmenov, R. Oinarov, M. Otelbaev, T.V. Tararykova, A.M. Temirkhanova
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Abstract. In this paper, we proceed with the study of the basic properties of bi-I"-hyperideals of
ordered I'-semihypergroups. The purpose of the present paper is to study the Green’s relations
on ordered I'-semihypergroups.

1 Introduction

The study of ordered semihypergroups was first undertaken by Heidari and Davvaz [12]. In
[3, 4], Changphas and Davvaz gave some properties of hyperideals and bi-hyperideals of ordered
semihypergroups. The concept of ordered semihypergroups is a generalization of the concept
of ordered semigroups. Many authors studied different aspects of ordered semihypergroups,
for instance, Davvaz et al. [9], Gu and Tang [11]|, Heidari and Davvaz [12]|, Pibaljommee and
Davvaz [30], and many others. Recall from [12], that an ordered semihypergroup (S,0,<) is a
semihypergroup (5, o) together with a partial order < that is compatible with the hyperoperation
o, meaning that for any x,y,z € S,

r<y=zox<zoyandroz<yoz.

Here, A < B means that for any a € A, there exists b € B such that a < b, for all non-empty
subsets A and B of S. For the information about ordered semigroups we refer the reader to
[20, 22, 23, 24, 25|.

For Green’s relations in I'-semigroups, we refer to [19]. The notion of a I'-semigroup was in-
troduced by Sen and Saha [31] as a generalization of semigroups as well as of ternary semigroups.
The concept of an ordered ['-semigroup has been introduced by Sen and Seth [32] in 1993 as
follows: An ordered I'-semigroup (S,T', <) is a I-semigroup (5, I") together with an order relation
< such that a < b implies that ayc < byc and c¢ya < ¢yb for all a,b,c € S and v € I'. Many
authors studied different aspects of ordered I'-semigroups, for instance, Dutta and Adhikari [10],
Hila [14], Iampan [15], Kehayopulu [21], Kwon [27], Kwon and Lee 28], and many others.

The concept of hyperstructures was first introduced by Marty [29] at the Eighth Congress
of Scandinavian Mathematicians in 1934. A comprehensive review of the theory of hyperstruc-
tures can be found in [5, 6, 7, 33]. Recently, Davvaz et al. [1, 2, 13| introduced the notion
of I'-semihypergroup as a generalization of a semigroup, a generalization of a semihypergroup
and a generalization of a I'-semigroup. Davvaz et al. in [1] introduced the relations £, R, H
in a I'-semihypergroup S, which are called the Green’s relations in the I'-semihypergroup S.
The notion of a I-hyperideal of a I'-semihypergroup was introduced in [1]. Davvaz et al. |2]
introduced the notion of Pawlak’s approximations in I'-semihypergroups. The study of ordered
semihyperrings began with the work of Davvaz and Omidi [8].
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2 Definitions and notations

Given a nonempty set M and a nonempty set I' of binary operations on M, then, M is called a
I'-semigroup if

(1) miamy € M,
(2) (miamg)Bms = mia(mafms)

for all my,mg,m3 € M and all o, € I'. Then, Kehayopulu in [18, 21, 17|, has added the
following property in the definition:

(3) If mq,ma, mg,my € M, v1,72 € ' are such that m; = ms, 3 = 72 and my = my, then
m171Mmeg = Mg7y2My.

Let S be a non-empty set and P*(.S) be the family of all non-empty subsets of S. A mapping
o: 8 xS — P*S) is called a hyperoperation on S. A hypergroupoid is a set S together with a
(binary) hyperoperation. In the above definition, if A and B are two non-empty subsets of S
and z € S, then we denote
AoB= |J aob,zroA={zx}oAand Box = Bo{z}.

a€A
beB

A hypergroupoid (5, 0) is called a semihypergroup if for every x,y, z in S,
zo(yoz)=(zroy)oz.
That is,
U rou= U vV O Z.

u€yoz vEXTOY

A hypergroupoid (5, 0) is called a quasihypergroup if for every x € S, x 0 S =S = Soxz. This
condition is called the reproduction aziom. The couple (S, 0) is called a hypergroup if it is a
semihypergroup and a quasihypergroup.

Definition 1. [1, 2] Let S be a nonempty set and I be a nonempty set of hyperoperations on
S. Then, S is called a I'-semihypergroup if every ~v € I' is a hyperoperation on S, i.e., xyy C .S
for every x,y € S, and for every o, 8 € I' and z,y, 2 € S, we have

ra(yB2) = (zay)B-.

If my, mo, mg, mgy € M, 71,72 € I' are such that m; = ms, 71 = ¥ and my = my, then
my1y1Ma = M372My.

If every v € T' is an operation, then S is a I'-semigroup. Let A and B be two non-empty
subsets of S. We define

AyB =U{avb | a € A,b € B}.

Also,
AlB=U{ayb|ac A,be Bandye T} = |J AyB.

vyel

A T-semihypergroup S is called commutative if for all x,y € S and v € T', we have xyy = yvyx.
A T-semihypergroup S is called a I'-hypergroup if for every v € ', (S,~) is a hypergroup.
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Definition 2. [26] An algebraic hyperstructure (S,T', <) is called an ordered I'-semihypergroup
if (S,T') is a [-semihypergroup and (S, <) is a partially ordered set such that for any z,y,z € S
and v € ', < y implies zyz < 27y and 2z < yvz. Here, if A and B are two non-empty
subsets of S, then we say that A < B if for every a € A there exists b € B such that a <.

An ordered I'-semihypergroup is called idempotent if a € aya for every a € S and for every
vyel.

Definition 3. Let (5,1, <) be an ordered I'-semihypergroup. A non-empty subset I of S is
called a left I'-hyperideal of S if the following conditions are satisfied:

(1) STI C I
(2) When z € T and y € S such that y < x, imply that y € I.

A right I'-hyperideal of an ordered I'-semihypergroup S is defined in a similar way. By two-
stded I'-hyperideal or simply I'-hyperideal, we mean a non-empty subset of S which both left and
right [-hyperideal of S. A I'-hyperideal I of S is said to be properif I £ S.

Let K be a non-empty subset of an ordered I'-semihypergroup (S,I", <). We define

(K] :={zx € S|z <kforsomek € K}.

For K = {k}, we write (k] instead of ({k}]. Note that the condition (2) in Definition 3 is
equivalent to (/] C I. If A and B are non-empty subsets of S, then we have

(3) If A C B, then (4] C (BJ;
(4) (A](B] C (AI'B;
(5) ((AJL(B]] = (AT'B].

Let (S,I',<) be an ordered I'-semihypergroup. A subset A of S is called idempotent if
A= (AT A

Definition 4. [26] A sub I'-semihypergroup B of an ordered I'-semihypergroup (5, T, <) is called
a bi-I"-hyperideal of S if the following conditions hold:

(1) BT'STB C B;
(2) When = € B and y € S such that y < z, imply that y € B.
An ordered I'-semihypergroup (S,T",<) is said to be B-simple if S has no proper bi-I'-

hyperideals. A bi-I'-hyperideal C of S is called a minimal bi-I'-hyperideal of S if C' does not
properly contain any bi-I’-hyperideal of S.
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3 Basic properties of bi-I'-hyperideals

Let A be a non-empty subset of an ordered I'-semihypergroup (5, I, <). The smallest left (resp.
right, two-sided, bi-) I'-hyperideal of S containing A is called left (resp. right, two-sided, bi-)
[-hyperideal of S generated by A. A left (resp. right, two-sided, bi-) I-hyperideal that can be
generated by only one element is called principal. In this section, we present some basic types
of I'-hyperideals and collect some basic properties of I'-hyperideals.

Theorem 3.1. The left (resp. right, two-sided, bi-) I'-hyperideal of an ordered I'-semihypergroup
(S,T, <) generated by a non-empty subset A is the intersection of all left (resp. right, two-sided,
bi-) T-hyperideals of S containing A.

Proof. Let © be the set of all left (resp. right, two-sided, bi-) I’-hyperideals of S containing A.

Since S € O, it follows that © # (). Let G = () C. Since A C C for all C' € ©, we obtain
Cceo
A C G. Clearly, G is a left (resp. right, two-sided, bi-) I'-hyperideal of S. Let C be a left (resp.

right, two-sided, bi-) I'-hyperideal of S containing A. Then, C' € 6. So, we have G C C, which
completes the proof. O

Lemma 3.1. Let a be an element of an ordered I'-semihypergroup (S,1', <). We denote by Lg(a)
(resp. Rs(a), Is(a), Bs(a)) the left (resp. right, two-sided, bi-) I'-hyperideal of S generated by
a. We have

(1) Ls(a) = (aU STdq];

(2) Rs(a) = (aUalS);

(8) Is(a) = (aU STaUal'S U STal'S];
(4) Bs(a) = (aUal'aUal'STal.

Theorem 3.2. Let (S,T', <) be an ordered I'-semihypergroup. Then the following assertions are
equivalent:

(1) principal T-hyperideals of S form a chain with respect to the inclusion relation.
(2) T'-hyperideals of S form a chain with respect to the inclusion relation.

Proof. (1) = (2): Assume that (1) holds. Let I,.J be two I-hyperideals of S. If I ¢ J and
J & I, then we consider z € I\ J and y € J\ I. Since principal I-hyperideals of S form a chain,
either Is(x) C Is(y) or Is(y) C Is(x). Now, we can consider the following two cases:
Case 1. Ig(x) C Ig(y). Since y € J, we obtain z € Ig(z) C Ig(y) C J and this is a
contradiction.
Case 2. Is(y) C Ig(x). Since x € I, we obtain y € Is(y) C Is(xz) C I and this is a contradiction.
Hence, I C J or J C I and so I'-hyperideals of S form a chain.

(2) = (1): This proof is straightforward. O

Theorem 3.3. Let I be a I'-hyperideal of an ordered I'-semihypergroup (S,T',<). Then, any
idempotent U-hyperideal J of I is a I'-hyperideal of S.
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Proof. First, we show that (J] = J. Let a be an arbitrary element of J. Since (a,a) €<, it
follows that a € (J]. So, we have J C (J]. If z € (J], then < a for some a € J C I. Since [
is a I-hyperideal of S, it follows that « € I. Since J is a I'-hyperideal of I, we obtain x € J.
Hence, (J] C J which implies that (J] = J. By hypothesis, J is a I'-hyperideal of I such that
J = (JI'J]. We have

11N in I im

Similarly, we obtain JI'S C J. Therefore, J is a I'-hyperideal of S. m

Iseki [16] proved that a commutative semigroup S is regular if and only if every ideal of S is
idempotent.

Definition 5. An ordered I'-semihypergroup (5,T", <) is called regular if for every a € S there
exist x € S, «, f € I' such that a < aazfa. This is equivalent to saying that a € (aI'STa], for
every a € S or A C (AI'ST'A], for every A C S.

Theorem 3.4. An ordered I'-semihypergroup (S,T', <) is reqular if and only if for every bi-I'-
hyperideal B and every left I'-hyperideal L of S, we have

BN L C(BIL].
Proof. Let a € BN L. Since S is regular, there exist x € S and «a, 5 € I' such that
a < aazfa = aa(xfa) C BI'(STL) C BI'L.

Hence, a € (BI'L] and so BN L C (BI'L].

Conversely, suppose that BN L C (BI'L] for any bi-I'-hyperideal B and any left I'-hyperideal
L of S. Let a € S. Since a € Bg(a) and a € Lg(a), it follows that a € Bg(a) N Lg(a). By
hypothesis, we have

a € (Bs(a)l'Lg(a)] = ((aUalaUal'STa|l'(a U STal]
= ((aUal'aUal'STa)I'(a U STa)]
C (al'aU al'STal.

Then, a < u for some u € al'aUal'STa. If u € al'a, then a < aaa < aa(aca). So, a € (al'STal.
Therefore, S is regular. If u € al'STa, then a < aaxfa for some x € S and o, € I'. Thus,
a € (al'STa]. Therefore, S is regular. O

Definition 6. Let (S,I', <) be an ordered I'-semihypergroup. An element a € S is said to
be intra-regular if there exist z,y € S, «a, 3,7 € I' such that a < zaafavyy. An ordered I'-
semihypergroup S is called intra-regular if all elements of S are intra-regular.

Equivalent definitions:

(1) a € (STal'al'S], Va € S.
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(2) AC (STATATS), VA C S

Theorem 3.5. Let (S,I',<) be an ordered T'-semihypergroup. The following statements are
equivalent:

(1) S is regular and intra-regqular.
(2) Ewvery bi-I'-hyperideal of S is idempotent.

Proof. (1) = (2): Assume that (1) holds. If B is a bi-I-hyperideal of S, then BT'STB C B.
Since S is regular and intra-regular, B C (BI'ST'B] and B C (ST'BI'BT'S]. We have

BISTB]

BI'ST(BT'STB]|
(BTS|(BUSTB]
BISTBI'STB]
(BTS|T(STBIBLS|T(STB]]
(BT'S)[(STBI'BLS)I'(STB)]
(BI'STB)T'(BI'ST'B)]

(
(
(
(
(
(
(
(BT'B.

NN NN 1IN in N

Since B is a bi-I-hyperideal of S, it follows that (BI'B] C (B] = B. This shows that B = (BI'B|,
and the proof is completed.
(2) = (1): Let a € S. By hypothesis, we have

a € Bs(a) = (Bg(a)l'Bs(a)]
= ((aUal'aUal'STa]l(a Ual'a U al'STal]
((aUalaUal'STa)'(aUal'aU al'STa)]

C (al'aU al'STal.

Then, a <t for some t € al'a Ual'STa. If t € al'a, then a < aaa < aa(aaa). So, a € (al'STal.
If t € al'STa, then a < aaxfa for some z € S and «, 5 € I'. Thus, a € (aI'STa]. Therefore, S
is regular. Also, we have

a € Bg(a) Bg(a)'Bs(a)]

= (
= ((Bs(a)'Bs(a)[I'Bs(a)]

C ((al'aUal'STa|l'(a U al'a U aI'ST a]]
= ((al'aUal'STa)'(a U al'a U al'STa)]
C (al'al’'a U al’'STal'a U STal’al’S)].

Then, a < u for some u € al'al’'a U al'STal'a U STal'al'S. If u € al'al'a, then a < aaafa for
some «a, 3 € I'. We have

a < aaafa = aa(afa) < (acafa)a(afa) C STal'al'S,

and so a € (STal'al'S]. If u € al'STal'a, then a < acxfaya for some x € S and «, 3,7 € T.
So, we have

a < aczfaya < (aazPfaya)axfaya = (acx)Bayac(zfaya) C STal'al'S.

Hence, a € (STal'al'S]. If u € STal'al'S, then a € (STal'al'S]. Therefore, S is intra-regular.
[l
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4 The relation B and minimal bi-I'-hyperideals in ordered I'-
semihypergroups

Let (S,T', <) be an ordered I'-semihypergroup. An equivalence relation £ is defined on S by aLb
if and only if (e U STa] = (b U STY] for any a,b € S. Similarly,

aRb if and only if (a Ual'S] = (bU bS],
aZb if and only if (a U STaUal’'S U STal'S] = (bU STbUBL'S U STOI'S],
aBb if and only if (a Ual'a Ual'STa] = (b U L' U bI'STH].

These equivalence relations are called Green’s relations on an ordered I'-semihypergroup (5, T, <

).

Theorem 4.1. Let (S,T', <) be an intra-reqular ordered T'-semihypergroup. Then, for any a,b €
S, aZb if and only if (STal'S] = (STHL'S].

Proof. Let a € S. First of all, we show that (ST'aI'S] is a I'-hyperideal of S. We have

ST(STal'S] = (S]T(STals]
ST(STal'S)]
STS(T'al'S)]

STal'S].

N

o~~~ —~

Similarly, we have (STal'S|I'S C (STal'S]. Now, let z € S and y € (STal'S] such that z < y.
Then z < y < z for some z € STal'S. Hence, z < z and so x € (STal'S]. Therefore,
(STal'S] is a I-hyperideal of S. By hypothesis, S is intra-regular. We have a € (STal'al'S] C
(STal'S]. Since (STal'S] is a I-hyperideal of S containing a, we have Ig(a) C (STal'S]. Clearly,
(STal'S] C Ig(a). Thus Is(a) = (STal'S]. Similarly, we have Ig(b) = (STbI'S|. Therefore, aZb
if and only if (STal'S] = (STbI'S]. O

In view of Theorem 4.1, we have the following corollaries.

Corollary 4.1. Let (S,T', <) be a commutative ordered I'-semihypergroup. If S is regqular, then,
for any a,b € S, aZb if and only if (STal'S] = (STbI'S].

Proof. Let S be regular and a € S. Then, there exist x € S and «, 5 € I" such that a < aazxfa.
Again Since S is regular, there exist y € S and 0, A € ' such that x < zfylx. By assumption,

we have
a <aaxfa

< aa(zOyAzr)SBa
= (zaa)fyA(zpa)
= (zaa)fyA(afz)
= (zaa)f(yra)Bx
= (zaa)f(aly)Bz
= za(aba) \yLx
C STalal'S.

So, a € (STal'al'S] and this implies that S is intra-regular. By Theorem 4.1, for any a,b € S,
aZb if and only if (STal'S] = (STbI'S]. O
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Corollary 4.2. Let (S,T', <) be an idempotent ordered T'-semihypergroup. Then, for any a,b €
S, aZb if and only if (STal'S] = (STOI'S].

Proof. Let a € S. Then, a € avya for every v € I'. So, we have
a € avya C (a € aya)y(a € aya) = ay(aya)ya.

Since < is reflexive, we have a < ay(aya)ya This implies that a € (ST'al'al'S]. Therefore, S is
intra-regular. By Theorem 4.1, for any a,b € S, aZb if and only if (STal'S] = (STHI'S]. O

Theorem 4.2. Let B be a bi-I'-hyperideal of an ordered T'-semihypergroup (S,T',<). If B is
B-simple, then B is a minimal bi-I"-hyperideal of S.
Proof. Tf C' is a bi-I-hyperideal of S contain in B, then

CI'BI'C C CTSTC CC.

This means that C' is a bi-I’-hyperideal of B. By hypothesis, we have C' = B. Hence, B is a
minimal bi-I'-hyperideal of S. O

Theorem 4.3. Let B be a bi-I'-hyperideal of an ordered T'-semihypergroup (S,T',<). Then, B
15 @ minimal bi-1"-hyperideal of S if and only if B is a B-class.

Proof. Suppose that B is a minimal bi-I’-hyperideal of S. Let a,b € B. If a = b, then aBb.
Assume that a # b. Since B is a bi-I-hyperideal of S containing a, we have Bg(a) C B. By the
minimality of B, we obtain Bg(a) = B. Similarly, we have Bg(b) = B. Thus, Bg(a) = Bg(b).
This means that aBb. So we have shown that B is a B-class.

Conversely, suppose that B is a B-class. Fix a € B. Take any b € B; then aBb. Thus,
b € Bs(b) = Bg(a). Since b was chosen arbitrarily, we obtain B C Bg(a). By hypothesis, we
vhave

Bg(a) = (aUal'aUal'STa] C B.

Hence, B = Bg(a) for all a € B. Let C be a bi-I'-hyperideal of S and C C B. If 2 € C, then
xz € B and B = Bg(z). Since x € C' and C is a bi-I-hyperideal of S, we have

B = Bg(z) = (x Ual'z Ual'STz| C C.

Therefore, B is a minimal bi-I'-hyperideal of S. O

Corollary 4.3. Let (S,T',<) be an ordered T'-semihypergroup. Then S is a B-simple ordered
['-semihypergroup if and only if S is a B-class.

Proof. 1t follows by Theorems 4.2 and 4.3. [

Theorem 4.4. Let A be a non-empty subset of an ordered T'-semihyergroup (S,I',<). We
consider the relation on S as follows:

oa:={(z,y) e SxS|x,ycAorx,y¢ A}
Let © be the set of bi-I'-hyperideals of S. Then we have

B = m 0B.

Be©
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Proof. Let (xz,y) € B and B € O. If x € B, then we have

y € Bs(y) = Bs(z)
= (xUzlz Ual'STx]
C (BUBI'BUBI'ST'B]
C (B]
= B.

Then, z,y € B and so (x,y) € og. If x ¢ B, then y ¢ B. Thus, x,y ¢ B. This implies that

(x,y) € op. Therefore, BC [\ op. Now, let (z,y) € op for every B € ©. Since x € Bg(z) and
Beo
(7,y) € 0pgy(w), we have y € Bg(x). Since Bg(x) is a bi-I'-hyperideal of S containing y, we have

Bs(y) € Bg(x). Similarly, we have Bg(z) C Bg(y). Then, Bs(z) = Bs(y) and so (z,y) € B.
Hence, () o C B. Thus, B= () o5. O
Be® Be®

We conclude this paper with the following observation.

Corollary 4.4. Let (S,T',<) be an ordered I'-semihypergroup. Then S is a B-simple ordered
['-semihypergroup if and only if S has only one B-class.

Proof. Suppose that S does not contain proper bi-I’-hyperideals. Let a € S. Then, for any
z € S such that a ¢ x, we have Bg(a) = S and Bg(x) = S. Hence, (a,x) € B. Then, Bg(a) is
the only B-class of S.

Conversely, suppose that S has only one B-class. If C'is a bi-I'-hyperideal of S and = € S,
then we have © € C. Let x ¢ C. Take any a € C; then (z,a) ¢ oc. Therefore, (x,a) ¢ B. Then
r # a and Bg(z) # Bs(a), which is a contradiction. This leads to € C. This means that
S C C. Therefore, S is B-simple. O
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