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Abstract  
This article introduces some fuzzy ideal of   weakly   regular of 

semi_groups, and we have characterized of a   weakly  _regular semi_groups 
using properties for fuzzy_left and fuzzy_right_ideals of some natural examples 
of semi_groups. Furthermore, a basic properties and characterizations of the 
fuzzy_ideals(right, left, two sided, quasi, interior, bi_generalized_bi, and (1, 2)) 
of a  _weakly   semi_group have been investigated. 
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Introduction  
Some concepts play a significant turn in algebra and cryptography see [1], 

[2], [4], [5] and [6]. The  _weakly regular semi_groups concept was first 
introduced by Akram. This article has been extended the idea for  _weakly 
regular semi_group   which is            , such that          .  They 
named it as a left almost semi_group (LA_semi_group). An LA_semi_group be 
groupoid   which its elements a left invertive law (   )   = (     ,      ,   
 [1]. The fuzzy  subsets    for the semi_groups   named fuzzy_sub_ 

http://www.tarupublications.com
http://dx.doi.org/10.47974/JDMSC-2384


2� S. H. ASAAD  AND A. AL-FAYADH

semi_groups for   when                   ( )}, whenever  ,     [3, 6]. 
The fuzzy_sub_semi_         for the semi_groups   called fuzzy interior_ 
ideal for    where            ,   ,  ,      [7]. If    fuzzy_left _ideal, 
fuzzy_right_ideals for  , so   named fuzzy_ideal for     [8]. if   ordered 
semi_groups, then fuzzy_subsets   for   named fuzzy_sub_semi_groups for   
if  (   min{ ( ),  ( )}, for every  ,      [9]. the fuzzy_subsets   for   
named antifuzzy_left(right)_ideals for   if                (   )     ), 
forever       [11]. the fuzzy_subsets   for semi_groups   named 
fuzzy_generalized bi_ideals for    if  ((   )  )  ( )    ( ),             
[12]. Each fuzzy_left_ideal (fuzzy_right_ideal) be fuzzy_bi_ideals for   [13]. if 
   is antifuzzy_right_ideals &   is the antifuzzy_left_ideals for the semi_group 
   so          [10]. 

The main results  
 Definition 1.1: The semi_group   named S_weakly   regular if forevery   
     there exists        where    sach that          . 

Proposition 1.2: In   weakly    regular semi_groups    each fuzzy interior_ 
ideals be idempotent.  

Proof: Assume   be fuzzy_interior_ideals for   weakly  _regular semi_ 
groups    then clearly      . 

Let                    such that            where    .  
                         
         =                     
         =                      
        =⋁                             }    (   )                 
                                 
                       ( ) =      
This is implying that      , hence      . Then   is idempotent. 

Proposition 1.3: If   fuzzy_sub_set of   _weakly  _regular semi_groups 
     we get it  is an antifuzzy_two side_ideals for   iff its antifuzzy_interior_ 
ideals for  . 

Proof:   Since   is an antifuzzy_two sided_ideal of   and let    ,   and 
      

         =   (     )        (because   is an antifuzy_right_ideal) 
                   ) (because   is an antifuzzy_left_ideal) 
             ) that is   is an antifuzzy_interior_ideal  
       assume   is antifuzzy_interior_ideal for  . Let   ,     , by 

hypothises so     ,      and             sach that                , 
              . 

        =  (             ) 
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             =  (                  )                    
                   ), and also 
        =  (             )  
             =  (                  )                     
                      Hence,  is an antifuzzy_two_sided_ideal of  . 

Proposition 1.4: In  _weakly  _regular semi_groups     then  
i-  Every antifuzzy_right_ideal is idempotent. 
ii-  Every antifuzzy_interior_ideal is idempotent. 

Proposition 1.5: [1]. Let   is an antifuzzy_right_ideal and   an 
antifuzzy_left_ideal of a semi_group  , then         . 

To put reverse for (1.5), we need to strengthen a condition for semi_group 
 .  

Proposition 1.6: If  ,   are any antifuzzy two sided ideal in  _weakly 
 _regular  , then         . 

Proof: Let   and   be any antifuzzy_two sided_ideal of  , then obviously     
     .Since   is an  _weakly  _regular so forever element    ,  s, t 
  , such that          ,  where     

         = ⋀                   }                   
                         )           )      )      )=        ).  
Then (    )      . Hence,          . 

Proposition 1.7: Let   be a fuzzy_sub_set of   ,where   is  _weakly 
 _regular semi_group then   is anti fuzzy_bi_ideal for   iff its 
antifuzzy_generalization b _ideal for  . 

Proof:     assume   is antifuzzy bi ideals for   , so    be antifuzzy_ 
generalization bi_ideal of   . 

  assume   is antifuzzy_generalization bi_ideal for   , because   be 
 _weakly  _regular semi_group, so forever     and     ,             and 
        ,  where    , sach that                ,               . 

 (     =  (             ) =  (                )    (       (  ). 
Therefore,   is an antifuzzy sub_semi_group of  . Hence,   is an 

antifuzzy_generalization bi_ideal of  . 

Proposition 1.8: For antifuzzy_generalization bi_ideal     and   antifuzzy_left_ 
ideal  of   _weakly   regular semi_group   , then         .  

Proof: Let   and   be any antifuzzy_generalization bi_ideal and antifuzzy_ 
right_ideal of   , respectively, then forever     ,   s, t      such that 
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          where    , so. Then           =          = 
             

          = ⋀                }                  
                          )        )      )     )=       )   
And so, we have          . 

Proposition 1.9: If   and   be any antifuzzy_interior_ideals of  _weakly 
 _regular semi_group   ,  then (   )   (   )           

Proof: Let  ,    are antifuzzy interior_ideal for  , &     . Then since   is 
an  _weakly  _regular semi_group   , then    ,      and      such that 
         . 

         =             =                 . 
Hence          =⋀                       }  [(   ) (   )]         
                                   )         ) 
                         )      )=        ), and so, we have          . 
To proof           . 
        =⋀                         }                              
                             )           ) 
                   )     )=          =         .  
And so, we have          . Therefore (    )   (   )      . 

Proposition 1.10: Let   be an antifuzzy_left_ideal,   be an antifuzzy_ 
generalization bi_ideal, and    be an antifuzzy interior_ideal in  _weakly 
 _regular semi_group   , then                

Proof: Let  ,   and   be any antifuzzy_right_ideal, any antifuzzy_generalization 
bi_ideal and antifuzzy_interior_ideal   of  _weakly  _regular semi_group   , 
respectively, forever     ,    ,       , and      such that          . 

           =      )    
           =⋀                    }                
                            {⋀                 }                       
                           )      )       
                      =           ), and so, we have               . 

Proposition 1.11: A fuzzy_sub_set    of  _weakly  _regular LA_semi_group 
   be fuzzy_right_ideals iff its fuzzy_left_ideals. 

Proof:     assume   be fuzzy_right_ideals for  _weakly  _regular LA_semi_ 
group    , since     is  _weakly  _regular so forever          ,      
       and        ,  where    , sach that                ,    
           . 

                                 ((                ) 
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                        )  
                     )  
That is   fuzzy_left_ideal  
  Suppose   fuzzy_left_ideal of                                

            then 
                                                       
                      (because   fuzzy_left_ideal) 
                    )). That is   fuzzy_left_ideal  

Proposition 1.12: Each fuzzy_two side_ideals for                        
               and is left identity be idempotent. 

Proof: Assume   be fuzzy_two sided_ideals for    so              . 
Hence, forever    ,        , where    , s. t 
                    = (    )     )  
        =⋁                                   
                                  
                        ) =     . 
 And this implies that       , hence     = . 

Conclusion. 
The main results are obtained are: 
1.  If  ,   are any antifuzzy two sided ideal in  _weakly  _regular  , then 

        . 
2. For antifuzzy_generalization bi_ideal     and   antifuzzy_left_ideal  of  

 _weakly   regular semi_group   , then         .  
3. If   and   be any antifuzzy_interior_ideals of  _weakly  _regular 

semi_group   ,  then (   )   (   )           
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