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SMARANDACHE-GROUP SEMIRING 

ايُاث المؿاغض. ولُت الػلىم.   حامػت بىؿاػي.ص. عحب غبضالله الػلُلي. أؾخاط الغٍ

ايُاث. ولُت التربُت  كمُيـ. حامػت بىؿاػي.  أ. هضي ؾػض بىصواعة. مدايغ مؿاغض بلؿم الغٍ

 الملخصو
ً
ت ظُضا ا في الؿىىاث الخالُت ومٗغٞ غَ ايُاث والتي جم جُىٍ : ٦دالت اؾخصىاثُت ٣ًضم َظا البدض ٨ٞغة ظضًضة في ٖلم الغٍ

 في ٖام  1998ؤو٫ مً ٢ضمها الٗالم ٞلىعهخحن ؾماعهضاف وباصًلا عا٫ ؾىت  بلىضاف، وؿبت ؤهببىاءاث ؾماع 
ً
َظٍ البىاءاث ٢ضمذ خضًشا

 ضاؾامي.إهمً زلا٫ الٗالم ٞاؾيشا ٧ 2002

 abstract 

As a special case, we present the new notion of mathematics that has been developed in recent year and it 

is well known as  Smarandache structures which first introduced by  Florentine  Smarandache and  Padilla  

Raul in year  1998   . Which  was  recently introduced in 2002 by W.B. Vasantha Kandasamy . 

Keywords: Smarandache semiring, commutative semiring, Smarandache idempotent, Smarandache zero-

divisor  . 

INTRODUCTION 

First, we will introduce some basic definitions to explain the structure of Smarandache –group semiring. 

Based on some Theories regarding this structure that important results have been reached of Smarandache-

zero divisor and Smarandache-idempotent . 

PRELIMINARIES 

Definition 1., - A Smarandache semiring ( S-semiring ) is defined  to be a semiring   such that a non-

empty proper subset   of    is a semifield (with respect to the same induced operation) . 

Definition 2., - Let   be a commutative semiring with unit. Let   be a group with multiplication. The 

group  semiring     of the group   over  the semiring    consists  of  all  finite formal sums of  the form 

∑     
 
     (  runs over a finite number  ) with        and      satisfying  the following properties : 

1. ∑      ∑              

2. (∑      )  (∑      )  ∑ (     )    

3. (∑      )  (∑      )  ∑        where      ∑                      

4.            

 ∑             and  For            5.  (∑      )  ∑ (   )    

6. As     and      we have           and           .   

Definition 3., - Let    be  a semiring. We  say        * +  are a Smarandache zero-divisor  (S-zero-

divisor)  if         and there exists        *     +     with (i)         or                                                                                                      
(ii)       or       and                                                                                          (iii)      or     
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Definition 4., - An  element      * +  is a Smarandache weak zero-divisor (S-weak zero-divisor)  if    
is  a zero-divisor,  i.e.         for      *   + 

and there exist       *     + such that 

(i)       or       

(ii)       or       

(iii)       or      . 

Definition 5., -  Let   be a semiring. An element      * + is a Smarandache idempotent (S-idempotent) 

of   if : 

(1)         

(2)  There exists      *   + such that  

(i)        and  

  (ii)        (    )            (    )  

Note that if S is a lattice then S has no S- idempotent 

Corollary 1: Let   be a set such that| |   , and  G  be the cyclic group of order n. Then the group 

semiring  ( )  has a S-zero-divisor . 

Proof :  

 Let     ( )  .  

Take    ∑     
    and    ∑     

    where       ( ) such that       

And take   ∑      
     and    ∑      

    where (    and      ) 

Now we have         and               

Finally        . 

Hence   and   are a S-zero-divisor in ( )  .   

Corollary 2:  If | |    and G be the cyclic group of order n., then the group lattice  ( )  has a S-weak 

zero-divisor.         

Proof :  

Let        

Take     ∑     
    and     ∑      

    where     ( ) 

And take         and       

Now we have         are zero-divisor 

,          And         



   2021        مجلة المنارة العلمية                                  العدد الثأني                                مايو                                

  

 
 

215 
 

Finally             

Then   and    are S-weak zero-divisor in   . 

Theorem 1: Let   (   ) be the symmetric group of order   and    be the chain lattice of order , then 

the group semiring      has a S-idempotent.  

 Proof: 

Let    ∑   
 
     where     .

  
    

    
  
      

    
  
      

/ . 

Not that if (   )       then  (   )    (   )     . 

We have 
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Choose      ∑   
 
      where      .

  
          

    
  
  
/  

Not that if           then        (     )    where         

   (∑   
 

   
)
 

 (          )
  

                                     

where 

eqqpqqpqqpqqpqqeqq nnnnnnnn   ,,,,,,,, 211212111 
 

Then                       

Finally       (∑   
 
   )(∑   

 
   )  ∑   

 
                                                            

Hence   is  a S-idempotent of     . 

Theorem 2 :  Let    be the  dihedral group of order 2n, i.e.     *     
               + and 

   be the chain lattice of order 2. Then the group semiring       has a S-idempotent. 

Proof : (i)  If  (      ) 

Let          

Take           ⁄    we have       idempotent. 
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Choose     
 
 ⁄            such that       

Now we have       . 

Hence   is a S-idempotent in     . 

(ii)  If  (     ) 

Let    ∑      
           such that        idempotent.  

(1) Let       then                 

(2) Suppose that for     then  (∑      
   )

 
 ∑      

     

(3) For       we have 
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 Choose     ∑       ⁄
          .  

Clearly       and       .  Hence   is a S-idempotent in      . 
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