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Abstract

In this article, we introduce the notions of pseudosymmetric hyperide-
als and globally idempotent ternary semihypergroups and present various
examples for them. We prove that if a ternary semihypergroup is globally
idempotent, then every maximal hyperideal is a prime hyperideal. Also
we study some properties of prime, completely prime and pseudosymmet-
ric hyperideals of a ternary semihypergroup and characterize them. The
interrelation among them is considered in ternary semihypergroups.
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1. Introduction

A key role is being played by algebraic structures with so many applications in
mathematics. The various disciplines are computer sciences, information sciences,
theoretical physics, coding theory etc. The algebraic concept of semigroups was
widely investigated by Clifford and Preston [3]. Operations of ternary algebra
are considered by mathematicians in 19th century like Cayley [4]. He introduced

∗Corresponding author.

http://dx.doi.org/10.7151/dmgaa.1341


286 Y. Sarala, P.S. Mani, M. Gulistan and G.J. Lalitha

the cubic matrix which later was generalized by Karpranov in 1994 [14]. n-ary
structures which are generalizations of ternary structures are raising hopes with
their applications in coding theory, physics etc. The concept of n-ary group was
developed by Dörnte [10] in 1928. Many authors [7] investigated sets with n-ary
operation with different properties. These have various applications in various
branches of science. Many applications of ternary structures are described in
physics by Kerner [15]. Hypercubes induced n-ary structures have their applica-
tion in cryptology, error coding and detecting coding theory.

Lehmer [16] introduced ternary algebraic system. He also investigated alge-
braic systems known as triplexes which later turnout as commutative ternary-
groups. Ideal theory was developed by Sioson [22] in ternary semigroups in 1965.
He developed some notions of regular ternary semigroup. He also characterized
them with the notion of quasi ideals. In 1995, Dixit and Dewan [9] introduced
and studied some properties of ideals and quasi-(bi-) ideals in ternary semigroups
and in [23, 25], some other results on ternary semigroups are provided. The ideals
of n-ary semigroups are studied by Dudek [11, 12].

Hyperstructure theory was introduced in 1934 by Marty [17]. He introduced
the concept of hypergroup. After that several mathematicians studied this sub-
ject. A variety of applications are the results of hyperstructure theory. The main
concepts of the theory of hyperstructures was found in [5, 6, 8, 13, 18, 19, 26].
We know that in a classical algrbraic structure the composition of two elements
is an element. In algebraic hyperstructures, the composition two elements is a
set.

Basar [2] developed some results on gamma semihypergroups. In [20, 21]
Nichefranca et al. studied the pseudosymmetric ideals in semigroups. In [24],
Sarala studied the pseudosymmetric ideals in ternary semigroups.

In this paper we introduce pseudosymmetric hyperideals and globally idem-
potent in ternary semihypergroups. An effort was made to study the notions of
completely prime, prime and pseudosymmetric hyperideals by providing various
examples for them and the interrelation among them was also established. We
also prove that if a ternary semihypergroup is globally idempotent, then every
maximal hyperideal is a prime hyperideal. Pseudosymmetric ideals were first de-
veloped by Anjaneyulu [1] in semigroups. Based on this concept we found some
results in ternary semihypergroups. In future, We may continue our study by
applying these results on semihypergroups, gamma semihypergroups etc.

2. Preliminaries

We first recall the fundamental terms as well as definitions from the ternary
semihypergroup concept.
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Definition 2.1 [19]. Let T 6= φ and P ∗(T ) be the family of all nonempty subsets
of T . A hyperoperation on T is a map ◦ : T × T → P ∗(G) and the pair (T, ◦) is
known as a hypergroupoid.

If J andK are nonempty subsets of T , then we denote J◦K =
⋃

j∈J,k∈K j ◦ k;
x ◦ j = {x} ◦ j and j ◦ x = j ◦ {x}. A hypergroupoid (T, ◦) is known as a
semihypergroup if ∀d, e, f ∈ T , we have (d ◦ e) ◦ f = d ◦ (e ◦ f) which means
⋃

r∈d◦e r ◦ f =
⋃

s∈e◦f d ◦ s.
Definition 2.2 [18]. A map g : T × T × T → P ∗(T ) is called a ternary hyperop-
eration on the set T , where T 6= ∅ and P ∗(T ) = P (T ) \ {φ} shows the family of
all nonempty subsets of (T, g).

Definition 2.3 [8]. A ternary hypergroupoid is called a pair (T, g) where g is a
ternary hyperoperation on the set T . If Q,R, S are nonempty subsets of T , then
we define g(Q,R, S) =

⋃

q∈Q,r∈R,s∈S g(q, r, s).

Definition 2.4 [13]. A ternary hypergroupoid (T, g) is called a ternary semihy-
pergroup if for all y1, y2, y3, y4, y5 ∈ T , we have

g(g(y1, y2, y3), y4, y5) = g(y1, g(y2, y3, y4), y5) = g(y1, y2, g(y3, y4, y5)).

Definition 2.5 [8]. Let (T, g) be a ternary semihypergroup. Then T is called
ternary hypergroup if ∀ p, q, r ∈ T , ∃ a, b, c ∈ T ∋ r ∈ g(a, p, q) ∩ g(p, b, q) ∩
g(p, q, c).

Definition 2.6 [18]. Let us suppose that (T, g) is a ternary semihypergroup and
∅ 6= H ⊆ T . Then H is called a ternary subsemihypergroup of T ⇔ g(H,H,H)
⊆ H.

Different examples of ternary semihypergroup can be found in [7, 8, 18, 19].

Definition 2.7 [13]. Suppose (T, g) be a ternary semihypergroup and φ 6= A ⊆ T .

(i) If g(T, T,A) ⊆ A, then A is called as left hyperideal of T .

(ii) If g(A,T, T ) ⊆ A, then A is called as a right hyperideal of T .

(iii) If g(T,A, T ) ⊆ A, then A is called as a lateral hyperideal of T .

(iv) If it is lateral, right and left hyperideal of T , then it is a hyperideal of T .

(v) If it is right and left hyperideal of T , then it is two sided hyperideal of T .

3. Some characterizations of completely prime hyperideals

In this section, we present some results on completely prime hyperideals. We
also introduce the notions of abelian, globally idempotent and pseudosymmetric
ternary semihypergroups and their properties are investigated.
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Definition 3.1. A left hyperideal B of a ternary semihypergroup (T, g) is called
a proper left hyperideal of T if B 6= T .

Definition 3.2 [18]. A left hyperideal B of a ternary semihypergroup (T, g) is
called maximal left hyperideal if B is a proper left hyperideal of T and is not well
contained in each proper left hyperideal of T .

Definition 3.3. Let (T, g) be a ternary semihypergroup and φ 6= B ⊆ T . The
lowest left hyperideal of T containing B is called as a left ternary hyperideal of
T generated by B.

Theorem 3.4. The left hyperideal of a ternary semihypergroup (T, g) generated

by a nonempty subset B is the intersection of all left hyperideals of T which

contains B.

Proof. Assume that ∆ is the family of all left hyperideals of T which contains
B. As T alone acts as a left hyperideal of T which contains B, T ∈ ∆. So ∆ 6= φ.

Suppose that {Qα}α∈∆ is a set of left hyperideals of T and assume Q =
⋂

α∈∆ Qα. Put p ∈ Q; q, r ∈ T . Here p ∈ Q ⇒ p ∈ ⋂

α∈∆ Qα ⇒ p ∈ Qα for
each α ∈ ∆. p ∈ Qα; q, r ∈ T ; Qα is a left hyperideal of T ⇒ g(q, r, p) ⊆ Qα.
g(q, r, p) ⊆ Qα ∀ α ∈ ∆ ⇒ g(q, r, p) ⊆ ⋂

α∈∆ Qα ⇒ g(q, r, p) ⊆ Q.

Therefore Q acts as a left hyperideal of T . Put K be a left hyperideal of T
containing B. Obviously B ⊆ K. Hence K ∈ ∆ ⇒ Q ⊆ K. Therefore Q is the
left hyperideal of T generated by B.

Definition 3.5. A left hyperideal A of a ternary semihypergroup (T, g) is called
the principal left hyperideal generated by p if A is a left hyperideal generated by
{p} forsome p ∈ T . It is symbolized by < p >l.

Theorem 3.6. If (T, g) is a ternary semihypergroup and a ∈ T , then < a >l=
{a} ∪ g(T, T, a).

Proof. Let y, z ∈ T ; x ∈ {a} ∪ g(T, T, a). x ∈ {a} ∪ g(T, T, a) ⇒ x = a
(or) x ∈ g(u, v, a) for some u, v ∈ T . If x = a, then g(y, z, x) = g(y, z, a) ⊆
g(T, T, a) ⊆ {a}∪g(T, T, a). If x ∈ g(u, v, a), then g(y, z, x) = g(y, z, g(u, v, a)) =
g(g(y, z, u), v, a) ⊆ g(T, T, a) ⊆ {a} ∪ g(T, T, a).

Therefore g(y, z, x) ⊆ {a} ∪ g(T, T, a) and hence {a} ∪ g(T, T, a) is a left
hyperideal of T . Let L be a left hyperideal of T containing a.

Let x ∈ {a} ∪ g(T, T, a). Then x = {a} or x ∈ g(u, v, a) for some u, v ∈ T .
If x = {a}, then x = a ∈ L. If x ∈ g(u, v, a), then x ∈ g(u, v, a) ⊆ L. Therefore
{a} ∪ g(T, T, a) ⊆ L. Hence {a} ∪ g(T, T, a) is the smallest left hyperideal which
contains ′a′. Therefore < a >l= {a} ∪ g(T, T, a).

Now we recall the definition of left simple ternary semihypergroup and char-
acterize it.
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Definition 3.7 [18]. A ternary semihypergroup (T, g) is called a left simple
ternary semihypergroup if T is its only left hyperideal.

Theorem 3.8. A ternary semihypergroup (T, g) is a left simple ternary semihy-

pergroup iff g(T, T, a) = T ∀ A ∈ T .

Proof. Assume that (T, g) is a left simple ternary semihypergroup and a ∈ T .
Let s ∈ g(T, T, a) s ∈ g(T, T, a) ⇒ s ∈ g(v,w, a); v,w ∈ T . Now g(u, t, s) ⊆
g(u, t, g(v,w, a)) = g(g(u, t, v), w, a) ⊆ g(T, T, a) ⇒ g(T, T, a) is a left hyperideal
of T . As T is a left simple ternary semihypergroup, g(T, T, a) = T∀a ∈ T .

Conversely assume that g(T, T, a) = T∀a ∈ T . Let I be a left hyperideal
of T . Let i ∈ I, then i ∈ T . By supposition g(T, T, i) = T . Let t ∈ T . Then
t ∈ g(T, T, i) ⇒ t ∈ g(u, v, i) for some u, v ∈ T . i ∈ I; u, v ∈ T and I is a left
hyperideal of T ⇒ g(u, v, i) ⊆ I ⇒ t ∈ I. Therefore T ⊆ I. Clearly I ⊆ T and
hence I = T . Hence T is the only left hyperideal of T . Therefore T is left simple
ternary semihypergroup.

Here we introduce abelian ternary semihypergroup and provide some exam-
ples.

Definition 3.9. A ternary semihypergroup (T, g) is called abelian if g(d, e, f) =
g(e, f, d) = g(f, d, e) = g(e, d, f) = g(f, e, d) = g(d, f, e) ∀ d, e, f ∈ T .

Example 3.10. Let T = {−i, 0, i} and g(x, y, z) = (x ⋆ y) ⋆ z ∀x, y, z ∈ T
where ⋆ is defined by the usual multiplication. Then (T, g) is a abelian ternary
semihypergroup.

Now we recall the definitions of completely prime and completely semiprime
hyperideals and characterize them.

Definition 3.11 [13]. A hyperideal I of a ternary semihypergroup (T, g) is called
completely prime hyperideal of T if l,m, n ∈ T and g(l,m, n) ⊆ I implies either
l ∈ I or m ∈ I or n ∈ I.

A hyperideal I of a ternary semihypergroup (T, g) is called completely semiprime
of T if g(x, x, x) ⊆ I implies x ∈ I for any element x ∈ I.

Example 3.12. Let (H, ◦) be a ternary semihypergroup on H = {p, q, r, s, t}
with the hyper operation ′◦′ given the following table:

◦ | p q r s t

p
q
r
s
t

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

{p, q} {p, q} r r r
{p, q} {p, q} r r r
{p, q} {p, q} r r r
{p, q} {p, q} r {s, t} s
{p, q} {p, q} r s t

Clearly I = {r, s, t} is completely prime hyperideal of H.
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Example 3.13. Let H = {0, p, q, r} and f(a, b, c) = (a ⋆ b) ⋆ c for all a, b, c ∈ H
where ⋆ is defined by the table:

⋆ | 0 p q r

0
p
q
r

∣

∣

∣

∣

∣

∣

∣

∣

0 0 0 0
0 0 p 0
0 0 q 0
0 p 0 r

Then {H, f} is a ternary semihypergroup. Clearly A1 = {0, p, q}, A2 = {0, p, r},
A3 = H, are all completely prime hyperideals.

Theorem 3.14. An ideal A of a ternary semihypergroup (T, g) is completely

prime hyperideal ⇔ g(b1, b2, . . . , bn) ⊆ T ; n is an odd natural number, n ≥ 3
g(b1, b2, . . . , bn) ⊆ A ⇒ bi ∈ A for some i = 1, 2, . . . , n.

Proof. Suppose thatA is a completely prime hyperideal of T . Let g(b1, b2, . . . , bn)
⊆ T where n is an odd natural number, n ≥ 3 and g(b1, b2, . . . , bn) ⊆ A.

If n = 3, then g(b1, b2, b3) ⊆ A ⇒ b1 ∈ A or b2 ∈ A or b3 ∈ A. If n = 5,
then g(b1, b2, b3, b4, b5) ⊆ A ⇒ g(b1, b2, b3) ⊆ A or b4 ∈ A or b5 ∈ A ⇒ b1 ∈ A or
b2 ∈ A or b3 ∈ A or b4 ∈ A or b5 ∈ A.

Therefore the result is true for n ≥ 3 (n is an odd natural number), then
g(b1, b2, . . . , bn) ⊆ A ⇒ bi ∈ A for some i = 1, 2, . . . , n. The converse part is
trivial.

Theorem 3.15. A hyperideal I of a ternary semihypergroup (T, g) is a completely

prime hyperideal iff T \ I is either ternary subsemihypergroup of T or T \ I = φ.

Proof. Let us assume that I is a completely prime hyperideal of T and T \I 6= φ.
Put l,m, n ∈ T \I. Then l /∈ I,m /∈ I, n /∈ I. Suppose if possible g(l,m, n) 6⊆ T \I.
Then g(l,m, n) ⊆ I. Since I is completely prime hyperideal, either l ∈ I or
m ∈ I or n ∈ I. It is a contradiction. Therefore g(l,m, n) ⊆ T \ I. Hence
T \ I is a ternary subsemihypergroup of T . Conversely consider T \ I is a ternary
subsemihypergroup of T or T \ I = φ. If T \ I = φ, then T = I and therefore I is
completely prime hyperideal. Assume that T \ I is a ternary subsemihypergroup
of T . Put l,m, n ∈ T and g(l,m, n) ⊆ I.

Suppose if possible l /∈ I,m /∈ I and n /∈ I. Then l ∈ T \ I, m ∈ T \ I,
n ∈ T \ I. Since T \ I is a ternary subsemihypergroup, g(l,m, n) ⊆ T \ I and
hence g(l,m, n) 6⊆ I. It contradicts our assumption. Hence either l ∈ I or m ∈ I
or n ∈ I. Therefore I is a completely prime hyperideal of T .

Now we recall the definition of prime hyperideal and charectorize it.

Definition 3.16 [18]. A hyperideal I of a ternary semihypergroup T , is known
as a prime hyperideal of T if Q,R, S are hyperideals of T and g(Q,R, S) ⊆ I ⇒
Q ⊆ I or R ⊆ I or S ⊆ I.
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Example 3.17. Let H = {p, q, r, s, t, u} and f(a, b, c) = a⋆b⋆c for all a, b, c ∈ H;
where ⋆ is defined by the table:

⋆ | p q r s t u

p
q
r
s
t
u

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

p {p, q} r {r, s} t {t, u}
q q s s u u
r {r, s} r {r, s} r {r, s}
s s s s s s
t {t, u} r {r, s} t {t, u}
u u s s u u

Then {H, f} is a ternary semihypergroup. Clearly I1 = {r, s}, I2 = {r, s, t, u}
and H are prime.

Theorem 3.18. A hyperideal A of a ternary semihypergroup (T, g) is prime iff

g(Q1, Q2, . . . , Qn) ⊆ T , n is an odd natural number, n ≥ 3, g(Q1, Q2, . . . , Qn) ⊆
A ⇒ Qi ∈ A for some i = 1, 2, . . . , n.

Proof. Straight forward.

Now we define globally idempotent ternary semihypergroup and character-
ize it.

Definition 3.19. A hyperideal A of a ternary semihypergroup (T, g) is called
globally idempotent if g(An) = g(A) ∀ odd natural numbers n, n ≥ 3. A ternary
semihypergroup (T, g) is called globally idempotent ternary semihypergroup if
every hyperideal of T is globally idempotent.

Theorem 3.20. If (T, g) is a globally idempotent ternary semihypergroup, then

every maximal hyperideal of T is prime hyperideal of T .

Proof. Let M be a maximal hyperideal of T . Put P,Q,R be three hyperideals of
T such that g(P,Q,R) ⊆ M . Suppose P 6⊆ M,Q 6⊆ M,R 6⊆ M . P 6⊆ M ⇒ M∪P
is a hyperideal of T and M ⊂ M ∪ P ⊆ T . Since M is maximal hyperideal,
M ∪ P = T . Similarly Q 6⊆ M ⇒ M ∪Q = T and R 6⊆ M ⇒ M ∪ R = T . Now
T = g(T, T, T ) = g(M ∪ P,M ∪Q,M ∪ R) ⊆ M ⇒ T ⊆ M . Then M = T . It is
a contradiction. Therefore either P ⊆ M or Q ⊆ M or R ⊆ M . Hence M is a
prime hyperideal.

Now we introduce pseudosymmetric hyperideals and characterize them.

Definition 3.21. A hyperideal I of a ternary semieypergroup (T, g) is known as
a pseudosymmetric hyperideal, if d, e, f ∈ T ; g(d, e, f) ⊆ I ⇒ g(d, s, e, t, f) ⊆ I ∀
s, t ∈ T .
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Example 3.22. Let T = {0, d, e, f} and g(x, y, z) = x ⋆ y ⋆ z for all x, y, z ∈ T ;
where ⋆ is defined by the table:

⋆ | 0 d e f

0
d
e
f

∣

∣

∣

∣

∣

∣

∣

∣

0 0 0 0
0 0 d 0
0 0 e 0
0 d d f

Then {T, g} is a ternary semihypergroup. Clearly I1 = {0}, I2 = {0, d}, I3 =
{0, d, f}, I4 = {0, d, e} and I5 = T are all pseudosymmetric hyperideals.

Definition 3.23. A ternary semihypergroup (T, g) is said to be pseudosymmetric
provided every hyperideal is pseudosymmetric.

Example 3.24. Put T = {e, f, g} and g(x, y, z) = (x ⋆ y) ⋆ z ∀ x, y, z ∈ T ; where
⋆ is defined by the table:

⋆ | e f g

e
f
g

∣

∣

∣

∣

∣

∣

{e, g} {f, g} g
g g g
g g g

Then {T, g} is a ternary semihypergroup. Hyperideals of T are A1 = {g}, A2 =
{f, g}, A3 = T . These hyperideals are pseudosymmetric. Hence (T, g) is a
pseudosymmetric ternary semihypergroup.

Theorem 3.25. Every prime hyperideal in a pseudosymmetric ternary semihy-

pegroup (T, g) is completely prime.

Proof. Let P be any prime hyperideal in a pseudosymmetric ternary semihyper-
group (T, g) and let g(l,m, n) ⊆ P for some l,m, n ∈ T . Since T is pseudosym-
metric ternary semihypergroup, P is a pseudosymmetric hyperideal. Therefore
g(l, s,m, t, n) ⊆ P ∀ s, t ∈ T . Hence g(< l >,< m >,< n >) ⊆ P . So either
< l >⊆ P or < m >⊆ P or < n >⊆ P . Then either l ∈ P or m ∈ P or n ∈ P .
So P is a completely prime hyperideal.

Theorem 3.26. Let (T, g) be a ternary semihypergroup and A be a prime hy-

perideal of T , then A is pseudosymmetric hyperideal iff A is a completely prime.

Proof. Put A be a pseudosymmetric hyperideal of (T, g). If g(l,m, n) ⊆ A
forsome l,m, n ∈ T . Then g(l, s,m, t, n) ⊆ A ∀ s, t ∈ T . Since A is prime we have
l ∈ A or m ∈ Aor n ∈ A. This shows that A is completely prime. The converse
part is easy to observe. We hence omit the proof.

Remark 3.27. If A is a hyperideal in a pseudosymmetric ternary semihyper-
group (T, g), then

√
A = {y ∈ T/g(yn) ⊆ A for some odd positive integer n,

n ≥ 3 } where
√
A is the intersection of all prime hyperideals containing A.
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Theorem 3.28. In a pseudosymmetric ternary semihypergroup (T, g), a maximal

hyperideal M is prime iff M =
√
M .

Proof. If M is maximal hyperideal, then M of T is a prime hyperideal, then by
Theorem 3.25, M is completely prime. Let M be a completely prime hyperideal
of a ternary semihypergroup T . Assume that x ∈ T and g(x3) ⊆ M . Since
M is completely prime hyperideal of T , x ∈ M . Therefore M is a completely
semiprime hyperideal. So M =

√
M . Conversely if M =

√
M , then by Remark

3.27 M is a prime hyperideal of T .

4. Conclusion

In this paper we introduce pseudosymmetric hyperideals and globally idempo-
tent in ternary semihypergroups. An effort was made to study the notions of
completely prime, prime and pseudosymmetric hyperideals by providing vari-
ous examples for them. The interrelation between completely prime, prime and
pseudosymmetric hyperidaels in ternary semihypergroup was established. We
also found that if a ternary semihypergroup is globally idempotent, then every
maximal hyperideal is a prime hyperideal. In future, We may continue our study
by applying these results on semihypergroups, gamma hypergroups etc.

Acknowledgements

The authors express their thanks and gratitude to the referees for their efforts in
reviewing the article.

References

[1] A. Anjaneyulu, Structure and ideal theory of semigroups-thesis, 22 (1980).
doi:10.1007/BF02572805

[2] A. Basar, Application of (m,n)-gamma hyperideals in charectorization of LA-gamma

semihypergroups, Discuss. Math. General Alg. and Appl. 39 (2019) 135–147.
doi:10.7151/dmgaa.1304

[3] A.H. Clifford and G.B. Preston, The algebraic theory of Semigroups, Amer. Math.
Soc. Providence I (1961).

[4] A. Cayley, On the theory of linear transformations, Cambridge Math. J. 4 (1845)
193–209.

[5] P. Corsini and V. Leoreanu, Applications of hyperstructures and theory, Adv. Math.
Kheswer Acad. Publisher, (2003).
doi:10.1007/978-1-4757-3714-1

[6] B. Davvaz and V. Leoreanu, Hyperring Theory and Applications (Inter. Academ.
Press, USA, 2007).

http://dx.doi.org/10.1007/BF02572805
http://dx.doi.org/10.7151/dmgaa.1304
http://dx.doi.org/10.1007/978-1-4757-3714-1


294 Y. Sarala, P.S. Mani, M. Gulistan and G.J. Lalitha

[7] B. Davvaz, W.A. Dudek and T. Vougiouklis, A generalisation of n-ary algebraic

systems, Commun. Algebra 37 (2009) 1248–1263.
doi:10.1080/00927870802466835

[8] B. Davvaz and V. Leoreanu, Binary relations on ternary semihypergroups, Commun.
Algebra 38 (2010) 3621–3636.
doi:10.1080/00927870903200935

[9] V.N. Dixit and S. Dawan, A note on quasi and biideals in ternary semigroups, Int.
J. Math. Sci. 18 (1995) 501–508.
doi:10.1155/S0161171295000640

[10] W. Dörnte, Untersuchungen über einen verallgemeinerten Gruppenbegriff, Math. Z.
29 (1929) 1–19.
doi:10.1007/BF01180515

[11] W.A. Dudek, On divisibility in n-semigroups, Demonstratio Math. 13 (1980)
355–367.

[12] W.A. Dudek and I. Grozdzinska, On ideals in regular n-semigroups, Math. Bull. 3
(1980) 29–30.

[13] K. Hila, B. Davaaz and K. Naka, On hyperideals structure of ternary semihyper

groups, Iranian. J. Math. Sci. Inform. 9 (2014) 81–98.

[14] M. Karpranov, L.M. Gelfand and A. Zelevinskili, Discriminant Resultants and Mul-
tidimensional Determinants (Birkhauser Berlin, 1994).

[15] R. Kerner, Ternary algebraic structures and their applications in physics, Universite
Pierre-et-Marie-Curie, (1995), arXiv:math-ph/0011023.

[16] D. Lehmer, A ternary analogue of abelian groups, Amer. J. Math. Sci. 59 (1972)
329–338.

[17] F. Marty, Sur une generalisation de la notion de group, 8th Congress Math. Scan-
dinaves, Stockholm, Sweden (1934) 45–49.

[18] K. Naka and K. Hila, Some properties of hyper ideals in ternary semihypergroup,
Math. Slovaca 63 (2013) 449–468.
doi:10.2478/s12175-013-0108-3

[19] K. Naka and K. Hila, Regularity of ternary semihypergroups, Quasigroups and Re-
lated Systems 25 (2017) 291–306.

[20] L. Nichefranca and K.P Shum, Pseudo symmetric ideals of semigroup and their

radicals, Czech. Math. J. 48 (1998) 727–735.
doi:10.1023/A:1022439706828

[21] D. Ramakotaiah and A. Anjaneyulu, On a class of semigroups, Simon Stevin 54

(1980) 241–249.

[22] F.M. Sioson, Ideal theory in ternary semigroups, Math. Japonica 10 (1965) 63–64.

[23] M. Shabir and Sk. Bashir, Prime ideals in ternary semigroups, Asian Eur. J. Math.
2 (2009) 141–154.
doi:10.1142/S1793557109000121

http://dx.doi.org/10.1080/00927870802466835
http://dx.doi.org/10.1080/00927870903200935
http://dx.doi.org/10.1155/S0161171295000640
http://dx.doi.org/10.1007/BF01180515
http://dx.doi.org/10.2478/s12175-013-0108-3
http://dx.doi.org/10.1023/A:1022439706828
http://dx.doi.org/10.1142/S1793557109000121


Completely prime hyperideals of ternary semihypergroups 295

[24] Y. Sarala, A. Anjaneyulu and D. Madhusudana Rao, Pseudo symmetric ideals in

ternary semigroups, Internat. Ref. J. Eng. Sci. 1 (2012) 33–43.

[25] Y. Sarala, A. Anjaneyulu and D. Madhusudana Rao, Ideals in ternary semigroups,
Internat. J. Math. Eng. 203 (2013) 1950–1968.

[26] T. Vougiouklis, Hyper structures and their representations (Hadronic Press Inc, Palm
Harbor, USA, 1994).

Received 15 December 2019
Revised 25 February 2020

Accepted 13 July 2020

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

