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 In this paper the notion of complete semihyperdynamical system is introduced. Basic 

properties of this structure are considered. Three methods for constructing new kinds 

of these hyperstructures are given and proved. An application of this hyperstructure in 

linguistic is explained. 
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INTRODUCTION 

 

 The theory of hyperstructure was born in 1934 by Marty [10], when he defined hypergroups and began to 

analyses their properties. In 1937, Wall [16] studied different properties of the notion of hypergroup. This theory 

and its applications have been studied in the recent decades and nowadays by many researchers. There are 

applications of hyperstructure theory in several branches of mathematics such as geometry, graphs, fuzzy sets, 

cryptography, automata, lattices, binary relations, codes, rough sets, combinatories, probabilistic and artificial 

intelligence. A review of this theory and its applications have appeared in [1,2,3,4,5,9,15]. The notion of 

hyperdynamical system as a generalization of dynamical system have introduced in [11]. As a geometric 

application of hypergroup theory the concept of immersed hypergroups which are also smooth manifolds and 

their hyperoperations create immersed submanifolds have been studied in [7]. By using of time hypergroup and 

semibronology, the concept of attractors for hyperdynamical systems have been introduced in [14]. 

Consideration of conjugacy on hyperdynamical systems from algebraic and topological points of view has been 

presented in [13]. The objective of this research is to introduce complete semihyperdynamical systems. By using 

of quotient, hyperproduct and conjugacy, three methods for constructing new kinds of these dynamics are 

presented. We prove that the set of trajectory of an element  in complete semihyperdynamical is 

completely simple semihypergroup. In this paper, it will be also proved that the set of evolution operators in a 

complete semihyperdynamical system is a completely simple semihypergroup. The impression of new words in 

the linguistic can be an interesting application of this hyperdynamic, and a new approach to the influence of new 

words in the lingual words by using of computer can be concluded. 

 

Basic notions and Preliminaries: 

 We begin this section by an overview on hyperstructure theory [1,2,9,15]. Let  be a nonempty set and 

be the set of all nonempty subsets of . An -hyperoperation on  is a map . A set 

 endowed with a family  of hyperoperations, is called a hyperstructure (multivalued algebra). If   is a 

singleton, that is , then the hyperstructure is called hypergroupoid. If  and "  " is a 

hyperoperation then  is denoted by , and it is called a hyperproduct of  and , and we denote 

also  by  If  and  are nonempty subsets of  then . 

  If  hyperoperation "  " in hypergroupoid  has associativity property, that is 
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 then  is called semihypergroup. A hypergroup is a semihypergroup   such that 

 
Let   be a hypergroupoid. Then an element  of  is called an identity element or a unit if 

Let  be a hypergroup endowed with at least one identity. An 

element  is called an inverse of  if there exists an identity  such that 

 
If a hypergroup   has at least one identity and each element of  has at least one inverse then it is called 

regular hypergroup. The element in a hypergroup  is called a scalar if 

 
 where  is the cardinality notation. Let   and   be hypergroups, and  be a map. 

Then 

(i)  is a homomorphism if 

 
(ii)   is a good homomorphism if 

 
A nonempty subset  of a semi hypergroup  is called left hyperideal if  , a right hyperideal if  

, and (two-sided) hyperideal if it is both left and right hyperideal. 

 A semihypergroup is called simple if it has no proper hyperideals. 

Proposition 1. [8] A semihypergroup is simple if and only if  for all  in  It means if and only if 

for every  there exist  in  such that  

 An element  in a semihypergroup is called idempotent if  An idempotent  in a 

semihypergroup  is called special idempotent if  

 In the set of all special idempotents of semihypergroup  we can define an order  if and only if 

 It is easy to show that this relation is an order relation. We improve our definition of 

primitive scalar idempotent [9] in the following: 

 Definition 1. A special idempotent in the set of all special idempotents of semihypergroup  is called 

primitive special idempotent if it is minimal within the set of all nonzero special idempotents of . Thus a 

primitive special idempotent  has the following property: 

If  then  

 A semihypergroup is called completely simple semihypergroup if it is simple and it has primitive special 

idempotent.  

 Example 1. The set of real numbers  with the hyperoperation 

 
is a completely simple semihypergroup.  

 Example 2. The set  (  is the set of real numbers) with the following hyperoperation is a completely 

simple semihypergroup: 

 
 In fact, every element of this semihypergroup is a primitive special idempotent. 

 Theorem 1. [9] Let  and (T, ) be two completely simple semihypergroups. Then the product  

with the following hyperoperation is a completely simple semihypergroup: 

 
 

Complete Semihyperdynamical Systems: 

 In this section the concept of complete in the context of semihyperdynamical systems is introduced. New 

kinds of complete semihyperdynamical systems are constructed. We begin this section with the definition of 

hyperdynamical system [11]. Let   be a hypergroup,  be a nonempty set and  be the set of mappings 

 where  Then we have the following definition of generalized dynamical system: 
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 Definition 2. A triple  is called a hyperdynamical system if it satisfies the following conditions: 

 i)    For  all   there exists  

ii)     If   and  then where  

. 

 If  is a semihypergroup then  is called a semihyperdynamical system. 

 Example 3. The set  with the hyperoperation defined by is 

a hypergroup. If  is the set of mappings  defined by  

then the triple  is a hyperdynamical system. 

 By using completely simple semihypergroup instead of semihypergroup in the definition of 

semihyperdynamical system, we have the following definition of complete semihyperdynamical system. 

 Definition 3. The semihyperdynamical system  with the following conditions is called a complete 

semihyperdynamical system: 

i)   is a completely simple semihypergroup; 

ii)     For all  there exist  and  such that . 

 Example 4. Consider the upper half-sphere  with the hyperoperation defined by: 

 the circular orbit passing through  and parallel to the equator  the circular orbit passing 

through  and parallel to the equator . 

 This hyperoperation is associative (due to the associativity of the union operation) and  

for all So  is a hypergroup and hence, that is a simple semihypergroup [9]. Every element of this 

semihypergroup is idempotent, but the only special idempotentis the north pole  Therefore,  is a 

completely simple semihypergroup. Define by: 

 
 where,  and   are the elements of . If  then 

 is a complete semihyperdynamical system. Infact, it is clear that 

 for all  and  for all  belong to the 

circular orbit passing through and parallel to the equator. 

 Theorem 2. Let and be two completely simple semihypergroups. If  and  

are complete semihyperdynamical systems, where and then 

is a complete semihyperdynamical system, where 

 

 Proof. As mentioned in Theorem 1,   with respect to the following hyperoperation is a completely 

simple semihypergroup: 

 
 

Moreover, for all  and  we have: 

 

 
 

 On the other hand, for all  there exists  such that  and 

 so Thus   and the proof is complete.   

Let  be a semihyperdynamical system and  be an equivalent relation on  Then  is called an 

equivalence relation compatible with  if  implies that for all  

 Theorem 3. Let  be a complete  semihyperdynamical system, and  be an equivalent relation 

compatible with   If  is defined by   then  

 is a complete semihyperdynamical system. 

 Proof. It is sufficient to show that   satisfies the conditions (ii) of Definitions 2 and 3. 
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On the other hand, for all   there exists  such that  and so  

 

 Definition 4. If   is a complete semihyperdynamical system, then the set 

is called -trajectory of  

Theorem 4. Let   be a complete semihyperdynamical system, and  Then the trajectory of 

 with the hyperoperation   

 

is a completely simple semihypergroup. 

Proof. The hyperoperation is associative since 

 

 

 

 Thus is a semihypergroup. 

 To verify that  is simple, suppose that and  are two arbitrary elements of  so 

 and there exist  such that  (  is simple). Therefore, 

and so that is  is simple. 

If  is a special idempotent of  it is clear that  is a special idempotent of   Moreover, if  

 is another special idempotent of  and then 

,  and so  This implies  and  

Therefore, is a primitive special idempotent and so  is a completely simple semihypergroup. 

 Corollary 1. Let be a complete semihyperdynamical system, and for all ,  is an onto 

map. Then the set  with respect to the following hyperoperation is a completely simple semihypergroup: 

 

Let   and  be two complete semihyperdynamical systems, where and 

Then these hyperdynamical systems are called conjugate if there exist one to one and onto 

maps such as   and  such that the following conditions hold: 

i)  is a good homomorphism; 

ii) For all          

 Lemma 1. Let   and  be two conjugate semihyperdynamical systems, where 

and  and  is a completely simple semihypergroup. Then  is also a 

completely simple semihypergroup. 

 Proof. To verify that  is simple, suppose that  then there exists  so that and 

 (since  is simple). Therefore,  . So  that is  is simple. On 

the other hand, if  is a special idempotent in  then So is a special 

idempotent of  In addition, for an arbitrary special idempotent  there exists a special idempotent 

 such that  Now if  then 

So  , and hence, 

that is  and  Hence  

Therefore,  is a primitive special idempotent and is a completely simple semihypergroup.  

 Theorem 5. Let   and  be two conjugate semihyperdynamical systems, where 

and  and  is a completely simple semihypergroup.  If   is 

complete, then   is also complete. 

 Proof. By using Lemma 1, it is sufficient to show that  satisfies conditions (ii) of Definitions 2 

and 3. Evidently, condition (ii) of Definition 2 holds because of the definition of semihyperdynamical system. 

Moreover, if  then there exists  such that   On the other hand,   is 
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complete so there exists  such that  and so 

 

 

4.  An Example in Linguistics: 

 The following example of a complete semihyperdynamical system can be used to know the influence of 

new words in the individual lingual words. 

 Example 6.  Let k be a fixed integer and S be the set of all k-ary permutations of integers 0 and 1. If 

 and  are two arbitrary elements of S, then it is fairly easy to give a 

direct verification of the associativity of the following hyperoperation in  : 

; 

 where the addition relation between  and  is addition module  and hence,  is a semihypergroup. In 

fact,  is a hypergroup, and so it is a simple semihypergroup. In addition, the elements  and all -

ary permutations of  zero and  one are idempotents and the element   is the only primitive 

special idempotent of . Therefore,  with the above hyperoperation is a completely simple semihypergroup. 

 Now let  be the set of all  by  matrixes with entries from the set , and  be the set of mappings 

such that 

. 

 Then,  is a complete semihyperdynamical system, since 

i) For all  and   in  and , we have 

 

 

 
Where,  

ii) For every , there exists  such that 
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