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In this paper, we introduce the concept of ordered regular 
(strongly ordered regular) equivalence relation on an ordered 
semihypergroup. Moreover, we use hyperfilters to construct a 
strongly ordered regular equivalence relation on an ordered 
semihypergroup, for which the corresponding quotient struc-
ture is a semilattice. Finally, we construct an ordered regular 
equivalence relation on an ordered semihypergroup by hyper-
ideals such that the corresponding quotient structure is also 
an ordered semihypergroup under a related order relation, 
which is an answer to the open problem given by B. Davvaz, 
P. Corsini and T. Changphas in European Journal of Combi-
natorics.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

The algebraic hyperstructure theory was introduced in 1934 by Marty [22]. Hyper-
structures have many applications in several branches of both pure and applied sciences 
[5,6,11]. In particular, a semihypergroup is the simplest algebraic hyperstructure which 
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is a generalization of the concept of a semigroup. Nowadays many authors have studied 
different aspects of semihypergroups, for instance, Bonansinga and Corsini [2], Corsini 
[4], Davvaz [7], Davvaz and Poursalavati [10], De Salvo et al. [12], Fasino and Freni [13], 
Gutan [15], Hila et al. [17,18], Leoreanu [21], and many others. Regular equivalence rela-
tions and strongly regular equivalence relations on semihypergroups were introduced and 
studied in [5,8]. The homomorphism theory of hyperstructures was first introduced by 
Krasnerin 1952 and then studied by Massouros [23,25], Mattes and Konstantinidou [30]. 
Moreover, the application of semihypergroups which is the representation of convex sets 
by semihypergroups was given by Massouros in [24,26,27].

The first book [14] on ordered algebraic structures was written by Fuchs in 1960’s. 
Many authors, especially Satyanarayana [33], Blyth and Janowitz [1], Kehayopulu and 
Tsingelis [19,20] and Xie [35,36], studied different aspects of ordered semigroups. The 
concept of a pseudoorder on an ordered semigroup was introduced and studied by Ke-
hayopulu and Tsingelis [19,20]. Xie [35] introduced and characterized regular, strongly 
regular congruences on ordered semigroups, which are such that the corresponding quo-
tient structures are also ordered semigroups and satisfy other good properties. In [16], 
Heidari and Davvaz applied the hyperstructure theory to ordered semigroups and intro-
duced the concept of ordered semihypergroups, which is a generalization of the concept of 
ordered semigroups. The hyperideals and hyperfilters of ordered semihypergroups were 
introduced by Changphas and Davvaz [3] and Tang et al. [34] respectively. Recently, 
Davvaz et al. [9] extended the concept of a pseudoorder to an ordered semihypergroup 
and used it to construct a strongly regular equivalence relation on an ordered semihy-
pergroup for which the corresponding quotient structure is an ordered semigroup. The 
fuzzy hyperideals of ordered semihypergroups were studied by Pibaljommee and Davvaz 
in [32]. Tang et al. also investigated the fuzzy hyperfilters of ordered semihypergroups 
in [34]. Furthermore, the hyperstructures were enriched with order relations by the work 
of Mittas, for example [28–31].

This paper is organized as follows. In Section 2, we recall some definitions and re-
sults of ordered semihypergroups which will be used in this paper, and introduce the 
concept of ordered regular (strongly ordered regular) equivalence relation on an ordered 
semihypergroup. In Section 3, we use hyperfilters to construct a strongly ordered regular 
equivalence relation on an ordered semihypergroup, for which the corresponding quotient 
structure is a semilattice. In Section 4, we construct an ordered regular equivalence rela-
tion on an ordered semihypergroup by hyperideals such that the corresponding quotient 
structure is also an ordered semihypergroup, which answers the open problem proposed 
by Davvaz, Corsini and Changphas in [9].

2. Preliminaries and notations

A hypergroupoid (S, ◦) is a nonempty set S together with a hyperoperation, that is a 
mapping ◦ : S × S → P∗(S), where P∗(S) denotes the family of all nonempty subsets 
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