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Abstract Let n be a natural integer such that n > 2. The notion of n-ary semihypergroups
arose as a generalization of n-ary semigroups. Moreover, their algebraic hypersructures can
also be a generalization of semihypergroups and ternary semihypergroups. This article investi-
gates translations on n-ary semihypergroups, utilizing the algebraic connection between n-ary
semigroups and n-ary semihypergroups. First, we introduce the notion of translations on n-ary
semihypergroups. Then, we construct an n-ary semigroup of all multivalued full functions to-
gether with its n-ary operation. Finally, we investigate some results of the n-ary semigroups of
all multivalued full functions via translations. Furthermore, we present the characterization of
scalar zero elements and conditions under which all multivalued functions act as translations.

1 Introduction

Kasner is credited as the first mathematician who introduced the notion of n-ary algebraic struc-
tures which can be considered as a generalization of classical algebraic structures [19]. Since
then, over the following decades until the present day, the n-ary structures were developed to
construct a number of n-ary systems, which were studied in depth. In 1963, Sioson [28] es-
tablished regular n-ary semigroups, an extension of the notion of regular semigroups, and also
investigated their algebraic properties. Moreover, the same author also investigated some results
of k-ideals on n-ary semigroups where 1 < k£ < n and n > 2. In 1980, Dudek and Grozdinska
[17] investigated some interesting algebraic properties of regular n-ary semigroups for n > 3.
Dudek proved some algebraic results on n-ary semigroups and n-ary groups, and also gave many
examples of them, see [14, 15, 16, 18]. Simuen et al. [27] extended the concept of k-ideals in
n-ary semigroups to ordered n-ary semigroups. Recently, regular n-ary semigroups were de-
scribed via idealistic soft n-ary semigroups by Wang et al. [26]. For the special case n = 3, the
authors in [24] gave representations of ternary semigroups and discussed their related properties.
Nowadays, there is the so-called Menger algebras of rank n which can be regarded as another
kind of generalization of semigroups. The structures are reduced to semigroups when n = 1. By
using the idea of Menger algebras of rank n, the authors first established the concept of ternary
Menger algebras of rank n, which can be regarded as a generalization of ternary semigroups.
The structures are reduced to ternary semigroups when n = 1. Moreover, the authors introduced
the so-called v-regular ternary Menger algebras and studied some results, see [25]. Menger al-
gebras of rank n and related topics have been developed in depth and in different contexts, see
[13, 21, 23].

Based on the knowledge of classical algebraic structures, the French mathematician Marty is
credited as the first researcher who established the so-called hypergroups, see [20]. In classical
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algebraic structures, the operation of two elements (or n elements) is again an element. However,
in algebraic hyperstructures, the composition of two elements (or n elements) is not an element,
but it is a nonempty set. As a result, the notion of algebraic hyperstructures is considered as
a novel extension of classical algebraic structures. The algebraic properties of hyperstructures
have been studied in both theoretical results and applications. In 2006, by using the notion of
hypergroups, Davvaz and Vougiouklis [9] established the so-called n-ary hypergroups which are
a generalization of hypergroups. Moreover, the mentioned hyperalgebras can be regarded as a
natural generalization of n-ary groups. In this work, the authors also investigated their algebraic
properties via the concept of relations. In 2008, Leoreanu-Fotea and Davvaz [11] published the
paper in which several properties related to the ideas of rough sets on n-ary hypergroups were
studied . In 2009, Davvaz et al. [8] presented a novel class of hyperstructures, called n-ary semi-
hypergroups. These hyperalgebras can be represented as a generalization of semihypergroups
and ternary semihypergroups. In the same year, Davvaz et al. [10] also discussed their algebraic
properties, such as the quotient structures, the neutral elements and the fundamental relations.
Recently, Daengsaen et al. [5] presented the idea of k-(0-)simple n-ary semihypergroups and
investigated their minimal and maximal hyperideals, where 1 < k£ < n. In 2023, Daengsaen and
Leeratanavalee [4] extended the well-known results on semigroups, the so-called Green’s rela-
tions to ordered n-ary semihypergroups. The authors also discussed many interesting results of
ordered n-ary semihypergroups, see [6, 7]. Nowadays, there are the real significance or applica-
tions of n-ary hyperstructures. In 2018, Al-Tahanand and Davvaz [3] studied on weak chemical
hyperstructures associated to electrochemical cells. In 2019, the same authors introduced a new
application of n-ary weak hyperstructures in Chemistry, see [2]. Recently, the same group of
authors studied n-ary (semi)hypergroups and subsets of these hypergroups. See [1].

Motivated by the previously important results and the recently works, in the present arti-
cle, we aim to investigate some algebraic properties of translations on n-ary semihypergroups.
Firstly, we start by introducing the algebraic structure of n-ary semigroups of all multivalued
full functions. Then, we present the notions of translations and some special elements on n-ary
semihypergroups. Finally, we determine some algebraic properties of n-ary semihypergroups
via translations.

2 Preliminaries

On a nonempty set S, we denote the set of all nonempty subsets of S by P*(S). A mapping f
from S x - -- x S into P*(S), where S appears n times and n > 2, is called an n-ary hyperopera-
tion. A pair (S, f), which consists of a nonempty set S and an n-ary hyperoperation f, is called
an n-ary hypergroupoid.

In this article, a sequence of elements zy, T+, ..., x; of the base set S of (S, f) is denoted
by the abbreviated symbol x!. In the case | < k, the previous symbol 2}, is the empty symbol.
Next, we use the shortened symbol f(z}) in place of f(xy,z2,...,2,). In addition, we use
[yl 2 ,) in place of f(@1, ..., Tk, Yrtts - Yis Zi41s-- - 2n). g = o = ap = @
and 241 = -+ = 2z, = z, then we use f(z*,y}_,,2"") instead of the previously mentioned
expression. Analogously, we also use the shortened symbols for any abbreviated symbols of all
sequences of nonempty subsets of S.

For T7" € P*(S), we define

) = U f(ay).

xR €T, ke{1,2,....,n}
In case T, = {z}, the symbol f(T]"~" {z}) is written as f(7]""', ) and similarly in other
cases.
In n-ary hypergroupoid (S, f), an n-ary hyperoperation f is called (i, j)-associative, where
i,j € {1,2,...,n}, if f satisfies the (4, j)-associative law given as (2.1) below:

Pyt f ), e = T A, 2 @1
for all x%"_l € S. If the n-ary hyperoperation f satisfies (2.1) for all 4,5 € {1,2,...,n}, then
it is called associative. An n-ary hypergroupoid (S, f) is called an n-ary semihypergroup (or an
n-ary hypersemigroup [12]) if an n-ary hyperoperation f is associative on S.
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According to the definition of n-ary semihypergroups, the concept of n-ary semihypergroups
can be considered as a natural generalization of semihypergroups and ternary semihypergroups.

Example 2.1. Several examples of n-ary semihypergroups are already provided in [22].

(i) Let N be the set of all natural numbers. Define an n-ary hyperoperation f on N by
f(@i') = {m € N[ m = max{zy'}}

for all 7" € N. Then, (N, f) forms an n-ary semihypergroup.

(ii) Let (S, f) be an n-ary semigroup. Define an n-ary hyperoperation f4 on S by

f(f(x, Ay, Ay oo A) ey, Aoy, Aya,) i mis even,

2

fA(x] ) - {f(f(xla A7x2u A7 ceey Tl )7 A?‘/EHTH+17 <oy Tn—1, A7.Tn) if n is odd.
Then, (5, f4) forms an n-ary semihypergroup.

Definition 2.2. Let (S, f) be an n-ary semihypergroup. An element 0 € S is called
(i) aleft scalar zero element if f(0,z%) = {0} for all 2 € S;
(i) a right scalar zero element if f(z}~",0) = {0} forall 27" € S;

(iii) a k-scalar zero element, where k € {1,2,...,n}, if f(z’f_',O,x’,gH) = {0}
for all ' € S;

(iv) a scalar zero element if f(x’f_l,(),xz;]) = {0} forallk € {1,2,...,n} and 27 € S.

Note that, on an n-ary semihypergroup (S, f), it is easy to see that a 1-scalar zero element
and an n-scalar zero element are a left scalar zero element and a right scalar zero element, re-
spectively. Furthermore, if each element of S can be acted as a left (resp. right, k-) scalar zero
element on (S, f), then (S, f) is said to be a left (resp. right, k-) scalar zero n-ary semihyper-
group. In addition, Definition 2.2 can be considered as a natural generalization of zero elements
on semihypergroups and ternary semihypergroups.

3 Translations on n-ary semihypergroups

In this section, we introduce the idea of translations on n-ary semihypergroups which can be
considered as a generalization of translations on semihypergroups and ternary semihypergroups.
Then, we construct n-ary semihypergroups of all multivalued full functions. Moreover, we also
investigate their interesting algebraic properties related to the concept of translations on n-ary
semihypergroups.

Let X be a nonempty set. On the set 7 (X, P*(X)) of all multivalued full functions (or 1-ary
hyperoperations) 5 : X — P*(X), we define an n-ary operation ® : 7 (X, P*(X))" —
T (X, P*(X)) as follows:

OB (x) = B1(Bal... Bu(x)...)) forall B € T(X, P*(X)),x € X. 3.1)

According to the definition of the n-ary hyperoperation ® defined in (3.1), the composition
©(pB}) is a right-to-left order operation. Moreover, it is also a multivalued full function from X
to P*(X). So, it belongs to 7 (X, P*(X)). Next, we determine some of its algebraic properties.

Lemma 3.1. Let X be a nonempty set. Then, the n-ary hyperoperation © defined as in (3.1) is
associative on the set T (X, P*(X)) of all multivalued full functions that is,

OB B, B @) = o8 o (8, A5 (@)

forall 7"~ € T(X, P*(X)),z € X.
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Proof. Let B{"~! € T(X, P*(X)) and x € X. Indeed, for each = € X, we have
(@), 8751 (@) = O(B7) (Bus1 (Busal- - Bu(2)) - )

= U Q(ﬁzl)(ynJrl)
Ynt1€B8n11(Bnr2(---Ban—1(x)...))
= U Bi(Ba(- - Bulynt1) - --)

Yn+1€Bn+1(Bna(---Ban—1(2)...))

= U Bi(y2)

Y2€B82(B3(---Bn(Ynt1)--))s¥n11€Bnt1(Brni2 (.. Ban—1(x)...))

= U Bi(y2)

Y2€B2B3 (- Ban—1(x)...))

= U Bi(y2)

12€0B ) (Brs2(Bns(---Ban—1(x)...)))
= ﬂl (Q( ;+1)(5n+2<ﬂn+3(' . 62n—] (‘T) . ))))
=081, 085, B2 ) (@)

It implies that @ is (1, 2)-associative. Continuing in this way with a similar argument, we can
show the rest. Then, © is (4, j)-associative for all i, 5 € {1,2,...,n} and hence, ® is associative
on the set 7 (X, P*(X)). O

Theorem 3.2. Let (S, f) be an n-ary semihypergroup. Then, the n-ary algebraic structure
T (S, P*(S)) together with the n-ary operation © defined in (3.1) forms an n-ary semigroup.

Proof. The proof follows from Lemma 3.1. O

The n-ary semigroup (7 (S, P*(S)), ®) constructed in Theorem 3.2 is called an n-ary semi-
group of all multivalued full functions. Next, we extend the concept of translations on semihy-
pergroups to n-ary semigroups.

Definition 3.3. Let (S, f) be an n-ary semihypergroup. A multivalued full function p : S —
P*(S) is said to be:

(i) aleft translation if
u(F() = f(ue),a3)  forall af € S;
(ii) a right translation if
u(f (@) = F@ " ule,))  forallof € S
(iii) a k-translation, where k € {1,2,...,n}, if
u(f(ap)) = fab=1 u(ey),2p,,)  forallz} € S.

Example 3.4. Let (5, f) be an n-ary semihypergroup. Define a multivalued full function p :
S — P*(S) by pu(z) = {z} forall € S. Indeed, for each 2] € S, we have

p(f(at)) = f(af)
= U f@i el

ye{zr}

U f(xllc_layaxz+1)

yepu(zy)

= [y nlen), 2.

Therefore, 1 is a k-translation on .S.



TRANSLATIONS ON n-ARY SEMIHYPERGROUPSS 131

Proposition 3.5. Let (S, f) be an n-ary semihypergroup. A k-translation u, where k € {1,2,... ,n—
1}, map a right scalar zero element O (if it exists) to itself, that is, ;1(0) = {0}.

Proof. Let p be a k-translation on the base set S of an n-ary semihypergroup (.9, f). Let 0 be a
right scalar zero element. Then, f(z}~",0) = {0} for all 27! € S. Consider,

p(0) = u({0})
= u(f(@7',0)
= [ (), 23y, 0)
= U 1@yl o)

yEu(zr)
= {0}
forall k € {1,2,...,n— 1}. O

Proposition 3.6. Let (S, f) be an n-ary semihypergroup. Then, a right translation u maps a left
scalar zero element O (if it exists) to itself, that is, 1(0) = {0}.

Proof. The proof is similar to the proof of Proposition 3.5. O

Theorem 3.7. If (S, f) is an n-ary semihypergroup together with an n-ary hyperoperation f
defined by

f@y) ={y} forallz} €S,
where y € S is a fixed element, then each multivalued full function p : S — P*(S) satisfying
u(y) = {y} is a k-translation for all k € {1,2,...,n}. Moreover, the converse is also true.

Proof. Firstly, we assume that the hypothesis holds. By the assumption, f(z}) = {y} for all
x} € S, where y € S is a fixed element. Let y be a multivalued full function such that ;(y) =
{y}. Indeed, for each z}" € S, we obtain that

u(f(z1)) = n({y})
= u(y)
= {y}
= U F@ ™z a)

z€p(zy)

holds for all £ € {1,2,...,n}. This yields that 1 is a k-translation on S for all k € {1,2,...,n}.
Conversely, we assume that each multivalued full function x on S such that u(y) = {y} isa

k-translation for all k € {1,2,...,n}. Next, suppose that there are z7, z € S such that y # z and

f(x}) = {z}. Choose a multivalued full function ¢ on S satisfying the following conditions:

d(y) = {y},d(z) = {y} and 6(x1) = {21}.

Then by assumption, ¢ is a k-translation. So, J is also a left translation on S. Consider,

It follows that f(z}) = {y}, which contradicts the assumption that f(z}) = {y} # {z}.
Consequently, (S, f) is an n-ary semihypergroup such that an n-ary hyperoperation f satisfying
f(z}) = {y} forall z}" € S. o
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On an n-ary semihypergroup (.5, f), we construct a set of all left (resp. right, k-) translations
defined on the base set S, and denote by A(S) (resp. I'(S), Ax(5)), that is,

A(S) ={A e T(S,P*(S)) | Ais aleft translation on S},
['(S) ={y e T(S,P*(S)) | vis aright translation on S},
Ar(S)={6 € T(S,P*(S)) | d is a k-translation on S}.
Now, we investigate some algebraic connections between the sets A(S) (resp. T'(S), Ax(S))
and 7(S, P*(9)).

Theorem 3.8. Let (S, f) be an n-ary semihypergroup. Then, Ai(S) = T(S, P*(S)) if and only
if (S, f) is a scalar zero n-ary semihypergroup.

Proof. (=) Firstly, we assume that A, (S) = T(S, P*(S)). Suppose that (.S, f) is not a scalar
zero n-ary semihypergroup. This means that there are m € {1,2,...,n} and an element z € S
such that

fla"™ 2,2l ) # {2} for some zf“_],xfnﬂ es.

Secondly, we choose a multivalued full function § € 7(S, P*(5)) satisfying the following
conditions:

5(2) = {z}and 6(a) = {z} forallae f(z""' z,an ).
By assumption, J is also an m-translation on S. Consider,
{z} = U 6(a)
acf(@™ " zan,)
= 0(f (" z i)
= fa" ™", 8(2), 2701)

_f(xin l 2, m+l)'
m—1

This implies that f(z"~', z,2" ,,) = {z} which is a contradiction with f(z7"~", 2,27 ) #

{z}. Therefore, (S, f) forms a scalar zero n-ary semihypergroup.
(«<=) Assume that (S, f) is a scalar zero n-ary semihypergroup. Then, for every z;, € S such
that k € {1,2,...,n}, we have the following property:

flay Y ag, 2l ) = {wx}  forall zf~' a2}, € 8S.
Since A, (S) C T(S, P*(S)), we only show that 7 (.5, P*(S)) C Ax(S). Letd € T(S, P*(9)).
Indeed, for each 2 € S, we have
O(f(ay ™" an, aty) = 6({an})
= 6(xk)

U

yEd(xy)

U f(mlfilayvx;cu»l)

yed(xy)
= f(@y7" (), o)

This implies that § is a k-translation on S, and hence, § € Ay (S). Therefore, T (S, P*(S)) C
Ax(S). Consequently, we conclude that Ai(S) = T (S, P*(S)). i

Corollary 3.9. Let (S, f) be an n-ary semihypergroup. Then,
(i) A(S)=T(S,P*(S)) ifand only if (S, f) is a left scalar zero n-ary semihypergroup;
(ii) T'(S) = T(S, P*(S)) if and only if (S, f) is a right scalar zero n-ary semihypergroup.
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Let (.5, f) be an n-ary semihypergroup and ¢ be a k-translation on S, where k € {1,2,...,n}.
Define an n-ary hyperoperation fs on .S as follows:

f(;((ﬂ?) = f((;(.’ﬂ]), 5(.%2), ey 6($k_1), Tk, (5(1’k+1), ey 5(£En)) for all .’B? € s. (32)
In particular, the right-hand side means that

F(0(x1),0(x2), ..., 6(zp—1),%k, 0(Thg1), - .., 6 ()
= U f(yfilvmkay;czrl)'
Ym €S (T ),me{1,2,....k—1,k+1,...,n}

Now, the n-ary hyperoperation fs on S is called an n-ary hyperoperation via a k-translation
d.

Next, let A and  be a left translation and a right translation on S, respectively. By using the
definition of the n-ary hyperoperation fs via a k-translation §, we immediately have other n-ary
hyperoperations fy and f., on .S, which are defined by

HED) = flo, Mx2), M=3), ..., AM(zy)) forall zp € S;
[y(@?) = f(v(z1),v(z2),...,v(zp_1),2,) forallzy € S.

Lemma 3.10. Let (S, f) be an n-ary semihypergroup and & be a k-translation on S, where
ke{l,2,...,n}. Then,

S(f(6(x1),0(x2), -+ s 6(Th1)s Thy O(Tpt1)s - -+, 6(w0))) = f(0(21),6(22), ..., 6(n))
forall x} € S.
Proof. Indeed, for each 27 € S, we get

5(f(5(171),5(1‘2), . .,6(xk._|),:17k,5(xk+]), e ,5(.1‘")))

k—1
5 U o e min)
Y €8(2m)mE1 250 kL1, in}

_ U S on )

YmES(zm),me{1,2,...k—1,k+1,...n}

= U Fr)

Y €8(2 ) mE{1,2,...,n}

= f(6($1),5(332), .. ,5(33”))

The proof is complete. O

Corollary 3.11. Let (S, f) be an n-ary semihypergroup. Let X and v be a left translation and a
right translation on S, respectively. Then, the following assertions hold:

(i) M f(z1, M22), M23),..., M) = f(Mx1), M22), ..., Mzy)) forall 7 € S;

(ii) v(f(v(z1),7v(22), - s Y (@Tnm1)s ) = F(v(21),7(22), -, v(0)) for all z} € S.

Theorem 3.12. Let (S, f) be an n-ary semihypergroup and X be a left translation on S. Then,
an n-ary algebraic hyperstructure (S, f\) forms an n-ary semihypergroup under the n-ary hy-
peroperation f via the left translation X on S.

Proof. The base set S is clearly closed under the n-ary hyperoperation f via a left translation A
on S. By Corollary 3.11 (i), and the (1, 2)-associativity of f on S, we get

NGO
= K@, M@2), M(@3), -, A@n)), 275
= f(f (@1, Ma2), M23), - ( 2))s A@n1)s MEnt2), - Ma2n—1))
= flz1, f(M(@2), M@3), - - s A(@n1)) A(@na2), o AM@20-1))
= [z, M (251), ($n+2) S A@2n-1))

= flan, Ay, 2250
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for all 23"~' € S. This means that the n-ary hyperoperation fy is (1,2)-associative on S.
Continuing in this way by using Corollary 3.11 (i), and the (4, j)-associativity of f on S, where
i,j € {1,2,...,n}, we can show the rest. Then, f is associative. Consequently, (S, f,) forms

an n-ary semihypergroups under the n-ary hyperoperation f, via the left translation Aon S. O

Theorem 3.13. Ler (S, f) be an n-ary semihypergroup and «y be a right translation on S. Then,
an n-ary algebraic hyperstructure (S, f) forms an n-ary semihypergroup under the n-ary hy-
peroperation f. via the right translation -y on S.

Proof. The proof is similar to the proof of Theorem 3.12 which follows from Corollary 3.11 (ii)
and the associativity of the n-ary hyperoperation f on S. O

4 Concluding remarks

In this work, we introduced the concept of left (resp. right, k-) translations on n-ary semihy-
pergroups. In order to get our main results, we constructed the n-ary semihypergroups of all
multivalued full functions (or 1-ary hyperoperations) and their n-ary hyperoperations. Finally,
we used the concept of left (resp. right, k-) scalar zero elements to show that the set of all left
(resp. right, k-) translations and the set of all multivalued functions are the same. Based on the
results of left (right, k-) translations on n-ary semihypergroups in this article, there is an interest-
ing research question for the future work. Can we extend the significance results on semigroup
theory, the so-called Cayley’s theorem to n-ary semihypergroups.

5 Acknowledgments

The work was supported by Chiang Mai University, Chiang Mai 50200, Thailand.

References

[1] M. Al-Tahan and B. Davvaz, A Study on ordered n-ary (semi)hypergroups and their subsets, Indian J Pure
Appl Math(2025). https://doi.org/10.1007/s13226-025-00854-x

[2] M. Al-Tahan and B. Davvaz, Electrochemical cells as experimental verifications of n-ary hyperstructures,
MATEMATIKA, 35, 13-14, (2019).

[3] M. Al-Tahan and B. Davvaz, Weak chemical hyperstructures associated to electrochemical cells, Iranian
J. Math. Chem., 9, 65-75, (2018).

[4] J. Daengsaen and S. Leeratanavalee, Green’s relations on ordered n-ary semihypergroups, Categories
Gen. Algebraic Struct. with Appl., 19, 143-167, (2023).

[5] J. Daengsaen, S. Leeratanavalee, and B. Davvaz, On minimal and maximal hyperideals in n-ary semihy-
pergroups, Mathematics, 8, Article ID: 1656, (2023).

[6] J. Daengsaen and S. Leeratanavalee, Regularities in ordered n-ary semihypergroups, Mathematics, 9,
Article ID: 1857, (2021).

[7] J. Daengsaen and S. Leeratanavalee, Semilattice strongly regular relations on ordered n-ary semihyper-
groups, AIMS Mathematics, 7, 478-498, (2022).

[8] B. Davvaz, W.A. Dudek and T. Vougiouklis, A generalization of n-ary algebraic systems, Commun.
Algebra, 37, 1248-1263, (2009).

[9] B. Davvaz and T. Vougiouklis, n-Ary hypergroups, Iran. J. Sci. Technol. Trans. A: Sci., 30, 165-174,
(2006) .

[10] B. Davvaz, W.A. Dudek and S. Mirvakili, Neutral elements, fundamental relations and n-ary hypersemi-
groups, Internat. J. Algebra Comput., 19, 567-583, (2009).

[11] V. Leoreanu-Fotea and B. Davvaz, Roughness in n-ary hypergroups, Inf. Sci., 178, 4114-4124, (2008).
[12] B. Davvaz and T. Vougiouklis, n-Ary hypergroups, Iran. J. Sci. Technol., 30, 165-174, (2006).

[13] K. Denecke, Menger algebras and clones of terms, East-West J. Math., §, 179-193, (2003).

[14] W.A. Dudek, Remarks on n-semigroups, Demonstration Math., 13, 165-181, (1980).

[15] W.A. Dudek, Autodistributive n-groups, Comment. Math., 23, 1-11, (1983) .

[16] W.A. Dudek, On (i, j)-associative n-groupoids with the non-empty center, Ricer. Math. (Napoli), 35,
105-111, (1986).



TRANSLATIONS ON n-ARY SEMIHYPERGROUPSS 135

[17]
(18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

[28]

W.A. Dudek, 1. Grozdinska, On ideals in regular n-semigroups, Math. Bilten Skopje, 4, 25-44, (1980).

W.A. Dudek, V.V. Mukhin, On n-ary semigroups with adjoint neutral element, Quasigroups Relat. Syst.,
14, 163-168, (2006).

E. Kasner, An extension of the group concepts (reported by L.G.Weld), Bull. Amer. Math. Soc., 10, 290—
291, (1904).

F. Marty, Sur une generalization de la notion de groups In 8th congress Math. Scandinaves, Stockholm,
(1934).

K. Menger, The algebra of functions: past, present, future, Rend. Math., 20, 409-490, (1964).

A. Nongmanee, S. Leeratanavalee, A study on regularity and reduction for n-ary semihypergroups, Asian-
Eur. J. Math., 17, Article ID: 2450031, (2024).

A. Nongmanee, S. Leeratanavalee, Algebraic connections between Mernger algebras and Menger hyper-
algebras via regularity, Algebra Discret. Math., 36, 61-73, (2023).

A. Nongmanee, S. Leeratanavalee, Ternary Menger algebras: a generalization of ternary semigroups,
Mathematics, 9, Article ID: 553, (2021).

A. Nongmanee, S. Leeratanavalee, v-Regular ternary Menger algebras and left translations of ternary
Menger algebras, Mathematics, 9, Article ID: 2691, (2021).

Q. Wang, X. Zhou and J. Zhan, A novel study of soft sets over n-ary semigroups, Ital. J. Pure Appl. Math.,
37, 583-594, (2017).

A. Simuen, P. Petchkaew, R. Chinramy, Minimal and maximal ordered n-ideals in ordered n-ary semi-
groups, Thai J. Math.,, 117-125, (2021).

F.M. Siosan, On regular algebraic systems, Proc. Japan Acad., 39, 283-286, (1963).

Author information

A. Nongmanee, Education Program in Mathematics, Faculty of Education, Suratthani Rajabhat University,
Suratthani 84100, Thailand.
E-mail: anak.non@sru.ac.th

S. Leeratanavalee, Department of Mathematics, Faculty of Science, Chiang Mai University, Chiang Mai 50200,
Thailand.
E-mail: sorasak.1l@cmu.ac.th

Received: 2025-06-04
Accepted: 2025-08-18



	1 Introduction
	2 Preliminaries
	3 Translations on n-ary semihypergroups
	4 Concluding remarks
	5 Acknowledgments

