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ABSTRACT---In this article we introduce the notion of left 
pseudo, lateral pseudo, right pseudo, pseudo, quasi abelian 
Ternarysemihypergroups and characterize them by utilizing 
various hyperideals of Ternarysemihypergroup extending those 
from Semigroups.  
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I. INTRODUCTION AND PRELIMINARIES 

The analytical concept of Semigroups was extensively 
investigated by Clifford and Preston[2]. A. Anjaneyulu[1] 
was the first who examined the theory of Pseudosymmetric 
ideals and PseudosymmetricSemigroups.   In [6] Sarala 
studied the Pseudosymmetric ideals in Ternarysemigroups.  
Hyperstructure concept was presented by Davvaz in [5]; 
although characterized Hypergroups dependent on the idea 
of hyper operation and evaluate their features. In an ancient 
algebraic formation, the distribution of two components is a 
component, while in an analytical hyperstructure, the 
distribution of two components is a set. Davvaz etc., in [5] 
examined a family of algebraic hyperstructure which 
illustrate to a generalization of Semigroups, 
Hypersemigroups and n -arySemigroups. 

In this article we introduced the notion of left pseudo, 
lateral pseudo, right pseudo, quasi 
abelianTernarysemihypergroups and characterize them by 
utilizing varioushyperideals of Ternarysemihypergroups 
extending those for Semigroups. 

II. PSEUDO ABELIAN TERNARY  

SEMIHYPERGROUPS: 

Definition2.1: A Ternarysemihypergroup    (T, g) is said 
to be abelian provided 

g(a, b, c) = g(b, c, a) = g(c, a, b) = g(b, a,c) =    g(c, b,a) = 
g(a,c, b) for a, b, c ∈T. 

Definition2.2: A Ternarysemihypergroup (T,g) is said to 
be quasi abelian if for each p, q, r ∈T, there exist an odd 
natural number ‘n'such that g(a, b, c) = g(bn, a, c) = 
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g(b, c, a) = g(cn, b, a) = g(c, a, b) = g(an,c, b) 
Theorem2.3: If (T, g) is an abelian 

Ternarysemihypergroup then (T, g) is a quasi abelian 
Ternarysemihypergroup. 

Proof: Suppose (T, g) is an abelian 
Ternarysemihypergroup.  Put p, q, r ∈T. 

Consider g(p, q, r) = g(q, r, p) = g(r,p, q) 
g(p, q, r) = g(q, r, p) = g(r, p, q)g(p, q, r) = 
g(q1 p, r) = g(q, r, p) = g(r1 , p, q)=g(r,p,q) 

=g(p1,r,q).Hence (T, g) is a quasi 
abelianTernarysemihypergroup. 

Definition2.4: A Ternarysemihypergroup      (T, g) is said 
to be normal if g(a, b, T) = g(T,a,b)  ∀a,b∈ T. 

Theorem2.5:  If (T, g) is a quasi abelian 
Ternarysemihypergroup then (T, g) is a normal 
Ternarysemihypergroup. 

Proof: Put p,q∈T. If y∈g(p,q,T). Then y∈g(p,q,r) where r 
∈ T. Since (T,g) is quasi abelian Tenarysemihypergroup. 
g(p,q,r)=g(rn,p,q)⊆g(T,p,q). Therefore  g(p,q,T)⊆g(T,p,q).  
Similarly g(T,p,q)⊆g(p,q,T).  Then g(p,q,T) = g(T,p,q) 
∀p,q∈T. 

Corollary2.6: Every abelian Ternarysemihypergroup is a 
normal Ternarysemihypergroup. 

Proof: Put (T,g) be an abelian Ternarysemihypergroup.  
By theorem2.3, (T,g) is a quasi abelian 
Ternarysemihypergroup. By theorem 2.5, (T,g) is a normal 
Ternarysemihypergroup.  Hence, every abelian 
ternarysemihypergroup is a normal Ternarysemihypergroup. 

Definition2.7: A Ternarysemihypergroup   (T, g) is said 
to be a left pseudo abelian 

if g(g(p,q,r),s, t) = g(g(q, r,p), s,t) = g(g(r, p, q), s, t) = 
g(g(q, p, r), s, t) = g(g(r,q, p), s, t) = 

g(g(p, r, q), s, t)∀p, q, r,s, t ∈T. 
Theorem2.8: If (T, g) is an abelian 

Ternarysemihypergroup, then (T, g) is a left pseudoabelian 
Ternarysemihypergroup. 

Proof: Suppose (T, g) is an abelian 
Ternarysemihypergroup  i.e., 

g(p, q, r) = g(q, r, p) = g(r, p, q) = g(q, p, r) = g(r, q, p) = 
g(p, r, q) ∀p,q,r∈ T.  

Then considering (g(p, q, r), s, t) = g(g(q, r, p), s, t) = 
g(g(r, p, q), s, t) = g(g(q, p, r),s, t) = 

g(g(r, q, p), s, t) = g(g(p, r,q), s, t)∀s, t ∈T. 
Thus (T,g) is a left pseudo abelian 

Ternarysemihypergroup. 
Note2.9: The reverse of the above theorem is not true. 

i.e., (T, g) is a left pseudo abelianTernarysemihypergroup 
then (T, g) need not be an abelian Ternarysemihypergroup. 
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Example2.10: Put T = {p, q, r, s ,t}. Define a ternary 
operation [ ] on T as [pqr] = 

g(p,q, r) where the binary operation ' . ' is defined as 
. p q r s t 
p p p p p p 
q q p p p p 
r p p p p p 
s p p p p p 
t p p r s T 

 
Clearly (T, g) is a Ternarysemihypergroup. 
Now (T,g) is a left pseudo 

abelianTernarysemihypergroup. But (T, g) is not 
abelianTernarysemihypergroup. 
Definition2.11: A Ternarysemihypergroup (T, g) is said 

to be a lateral pseudo abelian Ternarysemihypergroup if g(p, 
g(q,r,s),t) =      g(p, g(r,s,q), t) = g(p, g(s, q, r),t)  = g(p, g(r, 
q,s), t) = g(p, g(s, r, q), t)  =  g(p, g(q, s, r), t)∀p,q, r, s, t ∈T. 

Theorem2.12:If (T, g) is an abelian 
Ternarysemihypergroup then (T, g) is lateral pseudo abelian 
Ternarysemihypergroup. 

Proof: Suppose (T, g) is an abelian 
Ternarysemihypergroup. i.e., g(a, b, c) = 

g(b, c, a) = g(c, a, b) = g(b, a, c) = g(c, b, a) = g(a, c,b) ∀a, 
b,c∈T.  Consider g(a, g(b, c, d), e) = g(a, g(c, d, b), e) = g(a, 
g(d, b, c), e) = g(a, g(c, b, d), e) = g(a, g(d, c,b), e) = g(a, 
g(b, d, c), e),∀a, b,c, d,e∈T. Thus (T,g) is a lateral pseudo 
abelian Ternarysemihypergroup. 

Note2.13: The reverse of theorem 2.12 is not true. 
Example2.14:In example 2.10; (T; g) is a lateral pseudo 

abelian Ternarysemihypergroup. But (T, g) is not an abelian 
Ternarysemihypergroup. 

Definition2.15: A ternary semi hypergroup (T; g) is 
known as right pseudo commutative 
Ternarysemihypergroup provided 

g(a, b, g(c,d, e)) = g(a, b, g(d, e, c)) = g(a, b, g(e, c, d)) = 
g(a, b, g(d, c,e)) 

= g(a, b,g(e,d, c)) = g(a, b, g(c, e, d)) ∀a, b, c, d, e ∈T 
Theorem2.16:   If (T, g) is an abelian 

Ternarysemihypergroup then (T, g) is 
a right pseudo abelian Ternarysemihypergroup. 
Proof: Similar to the proof of 2.8 
Example2.17: Consider the Ternarysemi hypergroup (T, 

g). In example 2.10, (T, g) 
is a right pseudo abelian, but (T, g) is not an abelian 

Ternarysemihypergroup. 
Definition2.18: A Ternarysemihypergroup (T, g) is 

known to be pseudo abelian if (T, g) is a left pseudo abelian, 
right pseudo abelian and lateral pseudo abelian 
Ternarysemihypergroup. 

Theorem2.19:  If (T, g) is an abelian Ternary 
semihypergroup then (T, g) is a pseudo cabelian 
Ternarysemihypergroup. 

Proof: Suppose that (T; g) is a abelian Ternary semi 
hypergroup.  By theorem 2.8, (T, g)  is a left pseudo abelian 
Ternarysemihypergroup. 

By Theorem 2.12,(T, g) is a lateral pseudo abelian 
Ternarysemihypergroup. By Theorem 2.16, (T, g) is a right 
pseudo abelian Ternarysemihypergroup. Thus (T, g) is a 
pseudo abelian Ternarysemihypergroup. 

Remark2.20: If (T, g) is a pseudo abelian Ternary semi 
hypergroup then 

(T, g) need not be an abelian Ternarysemi hypergroup. 
Example2.21:  In Example2.12., (T, g) is a pseudo 

abelian.   But (T, g) is not an abelian 
Ternarysemihypergroup. 

Theorem2.22: If (T,g) is a quasi abelian 
ternarysemihypergroup then 

(T, g) is pseudo abelian ternarysemihypergroup. 
 
Proof: Suppose (T, g) is a quasi abelian 

Ternarysemihypergroup. 
i.e., g(a, b, c) = g(bn , a, c) = g(b, c,a) = g(cn, b a) = g(c, a, 

b) = g(an , c, b),∀a, b, c ∈T and n is a natural odd number. 
Consider g((a, b, c), d, e) = g(g(b1, a, c), d,e) = g(g(b,c, a), 
d,e) = g(g(c1 , b, a), d, e) = g(g(c, a, b), d, e) = g(g(a1 , c, 
b),d, e). Thus (T,g) is a left pseudo abelian 

Ternarysemihypergroup. Similarly (T; g) is a right and 
lateral pseudo abelian Ternarysemihypergroup.  Hence (T, 
g) is a pseudo abelian Ternarysemihypergroup. 

III. PSEUDO INTEGRAL TERNARY 
SEMIHYPERGROUPS& RESULTS 

Now we introduce the concept of Pseudo integral in 
Ternarysemihypergroups. These results give an important 
characterization of Ternarysemihypergroup.   

Definition3.1:  A  hyperideal  P of a Ternary 
semihypergroup (T,g) is termed as a 

Pseudosymmetric  hyperideal, if x, y, z ∈T, 
g(x, y, z) ⊆ P  ⇒ g(x, s, y, t, z) ⊆ P 
∀s, t ∈ T . 
Definition3.2: A Ternarysemihypergroup  (T, g) is 

termed as a Pseudosymmetric, if its every hyperideal is  
Pseudosymmetric. 

Definition3.3:  The intersection of all hyperideals of a 
Ternarysemihypergroup 

(T, g) is termed as kernel of T . 
 It is denoted by K. 
Definition3.4: A Ternarysemihypergroup  (T, g) with 

nonempty kernel K is said to be Pseudo integral 
Ternarysemihypergroup provided K is a pseudo symmetric 

hyperideal. 
Note3.5:  The nonempty intersection of any family of 

Pseudosymmetric hyperideals of a Ternarysemihypergroup 
(T,g) is a Pseudosymmetric hyperideal of T. 

Theorem3.6: Every Pseudosymmetric 
Ternarysemihypergroup (T,g) with nonempty kernel is a 
Pseudo integral Ternarysemihypergroup. 

Proof: Let (T,g) is a Pseudosymmetric 
Ternarysemihypergroup with kernel K. Then every 
hyperideal of T is a Pseudosymmetric hyperideal. Since 
kernel is the intersection of all hyperideals, by note 3.5 ; 
kernel is a Pseudosymmetric hyperideal. Hence (T,g) is a 
Pseudo integral Ternarysemihypergroup. 
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IV. CONCLUSION 

In this article we introduced the notion of left 
pseudo,lateral pseudo, right pseudo, quasi abelian 
Ternarysemihypergroups and characterize them by utilizing 
various hyperideals of Ternarysemihypergroups extending 
those from semigroups and studied analogus results for 
Ternarysemihypergroups. These are useful in order to 
analyse a new class  of Ternarysemihypergroups. Some 
further work can be done in the future characterizing 
different classes of Ternarysemihypergroup through 
Pseudoabelian Ternary hyperideals . Concrete examples  

have been constructed in support of our discussion. In 
particular we discussed different properties of Pseudo 
abelian Ternarysemihypergroups 
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