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         The characteristic-free resolution of  (     ) is applied to the Lascoux resolution of 

 (     )  (characteristic zero resolution) in this paper. This research teaches us about the 

relationship between the resolution of the weyl module  (     )  in the characteristic-free 

mode and the Lascoux mode.  

In this work, let R be a commutative ring with 1,   be a free R-module and     be 

"the divided power algebra" of degree  . Ṃ is a left-graded module with for        
  

   and               . We have  ( )       
 ( )       

 ( ). where the separator ẋ 

vanishes between    
( )

and    
( )

. Also by using Capelli identities we prove the sequences 

and the subsequences of the terms of characteristic zero satisfy the commutative for each 

diagram in these sequences and subsequences. Finally we get the reduction of the terms 

of the resolution of the Weyl module for characteristic free to the terms of the resolution 

of the Weyl module for characteristic 0. 
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1-INTRODUCTION 

        Assume that R is a commutative ring with 1 and F 

is a free R -module. The divided power algebra    = 

∑        is known as the graded abelian algebra formed 

by    where 𝑥 ∈ F and 𝑖 are non-negative integers, and 

    is the divided power algebra of degree i.The 

partition resolution (  +   +  ,   +   ,  ) is illustrated by 

the figure below, and in our instance    =    = 0. 
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The authors of [1] and [2] explain Lascoux's description 

of the characteristic zero skeleton in the resolution of 

skew-shapes. While the writers in [3], [4], and [5] show 

the development of the provisions of Lascoux resolution. 

The authors in [6] demonstrate the terms and precision 

of the Weyl resolution in the situation of partition (7,5). 

In addition, in [7], they analyze the terms of the complex 

of characteristic zero in the case of the partition (7,5,3) 

and the diagram for the complex of characteristic zero in 

the case of the partition (7,5,3). The next section surveys 

the terms of characteristic free resolution of Weyl 

module in the case of the partition (7,5,3), which is the 

generalization of the partition (3,3,3), whilst in the 

previous part we stratified the resolution acquire it in the 

next section to the Lascoux resolution by itself track of 

authors in [8] and [9] with Capelli identities as in [10]. 

 

2-THE CHARACTERISTIC-FREE RESOLUTION IN 

THE CASE OF SKEW-PARTITION (7,5,3) 

        We divided the following formula for the case of 

partition (        ) to obtain the terms of the 

resolution for the partition (7,5,3), [15] 
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   (,       -)      

∑    
(   )

       (,             -) 

          

∑    
(    )

              
(    )    (,           

          -)     (         )
  

where     
( )
 is the Bar complex 

                 ⏟            
       

 

 ∑     
(  )     

(  )      
(    )

     ∑       

    
( )
   

Hence the terms of the resolution for the case for the 

partition (7,5,3) is 

   (,     -)     ∑    
(   )

       (,      

     -)    (     )   

∑    
(    )

              
(    )    (,         

          -)     (         )               
 …(1) 

So  

∑    
(   )

       (,           -)         = 

    
     (,      -)        

 ( )     (,     -)  

      
 ( )
     (,     -)       

And  

∑    
(    )

              
(    )    (,         

          -)    (         )   

    
     

     (,     -)    

    
 ( )
     

     (,     -)     

 

Where     
    is the Bar complex 

     
   

  
→     

     

And  

    
( )   is the Bar complex 

      
     

  
  
→    

( ) 
  
→    

( )     

And 

    
( )  is the Bar complex 

     
     

     
  

               
→        

 ( )    
       

     
 ( ) 

                  
→          

 ( )
  
              
→        

( )
    

And    
   is the Bar complex 

        
   

                 
→          

     

where 𝑥         stand for separator variables, and the 

boundary map is 

         . 

Assume Bar(     ) is the free module of bar in the set 

   *𝑥    + ,and A is the free associative (non-

commutative) algebra created by       
     

         
  

and their split power's with the following relations: 

   
 (  )
   
 (  )
    

 (  )
   
 (  )
      

 ( )
   
 (  )
    

 (  )
   
 (  )

 

And the module M is the direct sum of the tensor 

product of the divided power modules     

        for appropriate              with the 

action of    
     

         
  and their divided powers. 

  The characteristics-free resolution's terms (1); 

where                                      ∈  
  are: 

 In dimension  zero (  ) we  have 

         . 

 In dimension one (  )  we  have  

     
 (  )
𝑥                    ,         . 

     
 (  )
                     ,           . 

 In dimension two (  ) we have  

     
 (   )𝑥    

 (   )𝑥                    ,            

  , where              an         

           
 (  )
𝑥                ,         . 

     
 ( )
      

 (  )
𝑥                ,        . 

     
 ( )
      

 (  )
𝑥                ,        . 

     
 (   )      

 (   )                      ,          

  . where             . 

     
 (   )      

                       ,            . 

where             .      

 In dimension three (  ) we have  

     
 (   )𝑥    

 (   )𝑥     
 (   )𝑥                     , 

          ,where      ∑    
 
 ,      

           
 (   )𝑥    

 (   )𝑥                    , 

          , where             ,      

     
 ( )
      

(   )𝑥    
(   )𝑥                    , 

         , where             ,      

     
 ( )
    

 (   )𝑥   
 (   )𝑥                  ,  

      ,where            ,       

               
 (  )
𝑥                ,        . 

     
 (  )     

 (  )       
 (  )
𝑥                , where 

        ,          . 

                                 . 
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 (   )𝑥               ,          

                
               

     
 ( )
        

 (   )𝑥                    ,         

 , where             

 In dimension four (  ) we have  

     
 (   )𝑥   

 (   )𝑥    
 (   )𝑥    

 (   )𝑥                    

  ,           , where      ∑    
 
 ,      

           
(   )𝑥   

 (   )𝑥   
 (   )𝑥                        

,           , where              ∑    
 
 ,      . 

     
 ( )
      

 (   )𝑥    
 (   )𝑥    

 (   )𝑥                    

  ,          , where              ∑    
 
 ,       

     
 ( )
      

 (   )𝑥    
 (   )𝑥    

 (   )𝑥                   

  ,          , where           ∑    
 
 ,       

               
 (   )𝑥   

 (   )𝑥                    , 

         , where             ,       

     
 (  )    

 (  )    
 (   )𝑥    

 (   )𝑥                  , 

where        ,        ,             

   ,       

                        
 (  )
𝑥                 

         

         
       

 (   )𝑥   
 (   )𝑥                  ,  

      , where             ,and          

     
( )
         

 (   )𝑥    
 (   )𝑥                    , 

         , where             ,       

 In dimension five (  ) we have 

    
 (   )𝑥    

 (   )𝑥     
 (   )𝑥    

 (   )𝑥     
 (   )𝑥        

   ,  

        
 (   )𝑥    

 (   )𝑥    
(   )𝑥    

 (   )𝑥         

           ,        ; where      ∑    
 
 ,      . 

     
( )
      

(   )𝑥    
(   )𝑥   

(   )𝑥    
(   )𝑥         

          ,          , where     ∑    
 
 ,        

    
( )
     

 (   )𝑥   
 (   )𝑥   

 (   )𝑥    
 (   )𝑥        

          ,        , where      ∑    
 
 ,       

               
 (   )𝑥    

 (   )𝑥    
 (   )𝑥          

          ,          , where      ∑    
 
 ,       

    
 (  )    

 (  )    
 (   )𝑥    

 (   )𝑥   
 (   )𝑥         

          , where         ,                  

       ∑    
 
 ,      . 

                
 (   )𝑥    

 (   )𝑥                    

,           , where               

             
       

 (   )𝑥   
 (   )𝑥    

 (   )𝑥           

          ,          , where       ∑    
 
  , and 

      

                
 (   )𝑥    

 (   )𝑥                    

,           , where               

    
( )
    

     
 (   )𝑥   

 (   )𝑥    
 (   )𝑥                

  ,        , where      ∑    
 
 ,       

 In dimension six (  ) we have 

          
 ( )
𝑥   

  𝑥     
 𝑥    

  𝑥    
  𝑥           

             
(   )𝑥   

(   )𝑥    
(   )𝑥    

(   )𝑥         

           ,      ,where      ∑    
 
 ,       

    
( )
      

 ( )
𝑥    

  𝑥    
 𝑥    

 𝑥    
 𝑥            

               
     

 (   )𝑥   
 (   )𝑥   

 (   )𝑥         

           ,          , where      

∑    
 
 ,       

         
(  )     

(  )       
 (   )𝑥   

 (   )𝑥    
 (   )𝑥   

 (   )𝑥 

                   , where        ,        

 ,      ∑    
 
 ,        

                   
 (   )𝑥    

 (   )𝑥    
 (   )𝑥         

          ,         , where     ∑    
 
 ,      . 

    
( )
      

       
 (   )𝑥   

 (   )𝑥    
 (   )𝑥    

 (   )𝑥          

           ,          , where      ∑    
 
 ,and 

       

 In dimension seven (  ) we have 

                
 ( )
𝑥    

 𝑥    
 𝑥    

 𝑥    
 𝑥     

      .  

              
 (   )𝑥    

 (   )𝑥    
 (   )𝑥    

 (   )𝑥    
 (   )𝑥   

                   ,          , where      

∑    
 
 ,      . 

    
 (  )     

 (  )       
 (   )𝑥    

 (   )𝑥   
 (   )𝑥   

 (   )𝑥   

   
 (   )𝑥                   , where        , 

               ∑    
 
 ,      . 

                     
 (   )𝑥    

 (   )𝑥     
(   )𝑥    

 (   )𝑥  

                   ,          , where     

∑    
 
 ,      . 

            
     

 (   )𝑥    
 (   )𝑥     

(   )𝑥   
 (   )𝑥  
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 (   )𝑥                  ,         , where 

     ∑    
 
  and        

 In dimension eight (  ) we have 

               
     𝑥    

 𝑥    
 𝑥    

 𝑥    
 𝑥    

 𝑥     

           

    
 (  )     

 (  )      
      

 (   )𝑥    
 (   )𝑥   

 (   )𝑥    
 (   )𝑥 

   
 (   )𝑥                    , 6        , 

where     ∑    
 
 ,      ,            

                  
 ( )
𝑥    

  𝑥    
 𝑥   

  𝑥    
  𝑥    

       

 

3-LASCOUX RESOLUTION OF THE PARTITION 

(7,5,3)   

       The Lascoux Resolution of The weyl module 

associated to the partition (7,5,3): 

 
where the position of the terms of the complex 

determined by the length of the permutations to which 

they correspond. 

We currently have the following matrix with the division 

(7,5,3): 

[

         
         
         

] 

 

Then the Lascoux complex  has the correspondence 

between it,s terms as follows:    

               
                    
↔       identity 

              
                    
↔      ( 1 2) 

              
                    
↔      ( 2 3) 

              
                    
↔      ( 1 2 3) 

              
                    
↔      ( 1 3 2)  

              
                    
↔      ( 1 3)   

As in (8)the terms can exhibit as pursue  

𝑥  =    =     

𝑥  =         

𝑥  =        

𝑥  =         

𝑥  =                           for  j = 4,5,…….,11 

Where    are the sum of the Lascous terms and    are 

the sum of the others . 

Now , we acquaint the map   :   
                
→        as pursue  

•   
( )
𝑥( )   

 

 
    
 𝑥   ( ) ;  

where   ∈             

•   
( )
𝑥( )   

 

 
    
 𝑥    

( )
( ) 

; where    ∈            F 

•   
( )
𝑥( )   

 

 
    
 𝑥    

( )
( ) 

; where   ∈            F   

•   
( )
𝑥( )   

 

 
    
 𝑥    

( )
( ) 

; where   ∈            F 

•   
( )

y( )  
 

 
    
 y   

 ( ) 

; where   ∈              

•   
( )

y( )   
 

 
    
 y    

( )
 ( ) 

; where   ∈              

 

We ought to indicate that the boundary of the map    

implement the identity  

        =                                                      …(2) 

 

Where       the component of the boundary of the fat 

complex which conveys    to    . we employ the 

registration         ,         etc. 

thus we can acquaint   :  
     

  

                                              =       

It is plainsman  to exhibit that    implement 2, for 

example we adopt one of them : 

(         
    ) (   

( )
𝑥( )) =          

   ( 
 

 
    
 𝑥    

( )
( ))  

 
 

 
(    
    

( )
( )) =    

( )( ) =     (   
( )
𝑥( ))  

as long as we can acquaint    :  
     

  by 

  =     
         

 

Proposition 3.1 : 

 (4) ,(5) and (8)  the composition      
    equal to zero . 

proof : 

(      
   ) ( )  =          

(      ( )         ( )  
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                      =         
      ( )           

       ( )                 

 But          =       then we attain  

          ( )=          
      ( ) +          ( ) which 

equal to zero , because of the properties of the boundary  

map , so we attain      
   = 0 

Now we have to acquaint    :      
  such that  

     +           = (                   )      …(  3)   

we acquaint this map as pursue : 

•          ( )   0 ; where   ∈              

•   
( )
       ( )  0; where   ∈               

    
( )
    
( )
 ( )  0 ; where   ∈              

•   
( )
     ( )  0  ; where  ∈              

•   
( )
    
( )
 ( )  0  ; where  ∈              

•   
     

( )
 ( ) 0; where  ∈              

•   
( )
    
  ( )  0; where   ∈            F 

•   
     

( )
 ( ) 0; where   ∈              

•   
( )
    
( )
 ( ) 0 ; where    ∈            F 

•   
( )
    
( )
 ( )  0; where   ∈              

•   
 y    

( )
 ( )   

 

 
    
 y   

     ( ) ;  

where  ∈            

•   
 y    

( )
 ( )   

 

 
    
 y   

( )
    ( ) ; 

where  ∈              

•   
 y   

( )
 ( )   

 

 
    
 y   

( )
    
( )

( ) ; 

where    ∈              

•   
     

( )
 ( )   

 

  
   
 

y   
( )
    
( )

( ); 

where   ∈              

•   
 y   

( )
 ( )  

 

  
    
 y   

( )
    
( 

( ) ; 

where   ∈              

•    
( )
    
( )
 ( ) 

 

     
     

( )
       ( )+

 

  

   
     

( )
    ( ) ; where   ∈              

     
( )
    
( )
 ( )  

 

      
 

y 

   
( )
    
( )
   ( )+

 

 
   
     

( )
    ( ) ;  

where   ∈                                      

     
( )
    
( )
 ( )   

 

      
      

( )
    
( )
   ( ) ; 

where   ∈                                     

     
( )
    
( )
 ( )   

 

   

   
     

( )
    
( )
   ( ) 

 

 
   
     

     
( )

( ); 

 where   ∈              

     
( )
    
( )
 ( )  

 

       
     

( )
    
( )
   ( )  

 

  

   
     

     
( )

(  )  ; where V ∈        F     

    
( )
    
( )
 ( ) 

 

     
     

( )
    
( )

( ) 
 

     
   

   
( )
    
( )
   
( )

( ) 

 

     
         

( )
    ( ) ;  

where   ∈               

    
( )
    
( )
 ( )   

 

      
     

( )
    
( )
   
( )

( )-

 

  

   
         

( )
   ( ) where   ∈                                                                                

    
( )
    
( )
 ( )  

 

   
   y   

( )
  
    
( )
  ( ) 

 
 

  
   
     

( )
    
( )
   
( )

( )  

 - 

 

     
     

     
    

( )
( ) where  ∈               

   
( )    

( )    
    

 
( ) 

 

   

   
     

( )    
( )    

( )    
( )

( ) 
 

  
   
     

     
    

( )
( )   

where   ∈                    

    
( )
    
( )
 ( )  

 

   

   
     

( )
    
( )
   
( )

( ) 
 

 
   
         

( )
   ( )   

where   ∈                                      

    
     

  ( )  0  ; where   ∈              

    
     

( )
 (v)  0 ; where   ∈              

     
( )
    
  ( )  0; where   ∈              

     
( )
     ( )  

 

 
   
          ( )  ;  

where   ∈              

It is plainsman  to exhibit that   implement 3, for 

example we adopt one of them : 

  (     +        )(   
     

( )
𝑥( ))  ;  

where   ∈              

=  (   
( )
𝑥   
 

( ))+  (   
( )
𝑥   ( ))-   

     
( )

( ) 

=

 

 
(   𝑥   

( )   ( ))  
 

 
   𝑥       ( )     

     
( )

( ) 

=

 

 
(   𝑥      

( )( ))   

 

 
   𝑥       ( )  

 

 
   𝑥      ( )     

     
( )

( ) 

=

 

 
(   𝑥      

( )
( ))+

 

 
   𝑥      ( )-   

     
( )
 ( ) 

And  

  (     +        )(

 

 
   
     

( )
    
 

( )) 

=  (

 

 
   
( )
       ( ))+(

 

 
           ( ))-   

     
( )

( )) 

=

 

 
   
     

    
    

 ( )+
 

 
          ( )-   

     
( )

( ) 



P- ISSN  1991-8941   E-ISSN 2706-6703              Journal of University of Anbar for Pure Science (JUAPS)          Open Access                                                     

2023,(17), ( 2 ):317– 325                                            

 

322 
 

=

 

 
             ( )- 

 

 
          ( )+

 

 
          ( )-   

     
( )

( ) 

=

 

 
          

( )
( )+ 

 

 
           ( )-   

     
( )

( ) 

As long as we can acquaint   :  
     

  by 

  =     
        . 

 

Proposition 3.2: 

        We have exactness at    
  , i=1,2,3.  

proof: see (4) ,(5) and (8) . 

now by employ    we can also acquaint    :  
     

 by  

   =      +          . 

Proposition 3.3 : 

        The composition          equal to zero. 

proof: The oneself track employ in proposition 3.2. 

we requirement to acquaint 

    :       
  which implement       + 

         =(     +          )                     …(4) 

As pursue : 

    𝑥   𝑥   𝑥( )  0 ;where v∈              

    
( )
𝑥   𝑥   𝑥( )  0  ;where v ∈              

    𝑥   
( )
𝑥   𝑥( )  0 ; where v ∈              

    𝑥   𝑥   
( )
𝑥( )  0;where v ∈              

    
( )
𝑥   𝑥   

 𝑥( )  0; where v ∈              

    𝑥   
( )
𝑥   𝑥( )  0; where v ∈              

    𝑥   𝑥   
( )
𝑥( )  0 ; where v ∈               

    
( )
𝑥   
( )
𝑥   𝑥( )  0; where v ∈              

    
( )
𝑥   𝑥   

( )
𝑥( )  0; where v ∈              

    𝑥   
( )
𝑥   
( )
𝑥( )  0; where v ∈              

         
( )
𝑥   
( )
𝑥( )  0; where v ∈              

        
( )
𝑥   𝑥( )  0; where v ∈              

        
( )
𝑥   
( )
𝑥( )  0 ; where v ∈              

        
( )
𝑥   
( )
𝑥( )  0; where v ∈              

        
( )
𝑥   
( )
𝑥( )  0; where v ∈              

        
( )
𝑥   
( )
𝑥( )  0 ;where v∈              

        
( )
𝑥   
( )
𝑥( )  0 ; where v∈              

        
( )
𝑥    

( )
𝑥( )  0 ; where v∈              

        
( )
𝑥   
( )
𝑥( )  0; where  v∈              

        
( )
𝑥   
( )
𝑥( )  0;where v∈              

        
( )
𝑥   
( )
𝑥( )  0 ;where v∈              

            
( )
𝑥( )  0 ;where v∈              

            
( )
𝑥( )  0;where v∈              

            
( )𝑥( )   

 

  
(           𝑥    

( )(V))       

;where v∈           

            
( )
𝑥( )  

 

  
(           𝑥   

( )
(v)) 

;where v ∈           

            
( )𝑥( )  

 

  
(           𝑥   

( )(v)) 

;where v ∈           

    
( )
    
( )
𝑥   𝑥( )  0        

 
 

   
(           𝑥   

( )
   (v)) ;where v ∈

          

    
( )        

( )𝑥( ) 
  

  
(           𝑥   

( )   (V))  

 

  
(           𝑥   ( ))   

   ;where v∈           

    
( )    

( )    
 𝑥( ) 

  

 
(           𝑥    

( )   (V));where v ∈           

    
( )    

( )    
 𝑥( ) 

 

  
(           𝑥       

( )
(V))  

 
 

  
(           

 𝑥   
( )   ( ))    

     where v ∈           

    
( )
    
( )
𝑥   
( )
𝑥( ) 

 

 
(           𝑥   

( )
   (V))   

; where v∈           

    
( )
    
( )
𝑥   
 𝑥( ) 

 

  
(           𝑥   

( )
   (v))  

 

 
(           𝑥      

( )(v))     ;where v ∈           

    
( )
    
( )
𝑥   
( )
𝑥( ) 

 

 
(           𝑥   

( )
   (v)

)) 
 

  
(           𝑥   

( )   ( ))         ; where v ∈

          

    
( )
    
( )
𝑥   
( )
( ) 

 
 

 
(           𝑥   

( )
   (V))  

 
 

 
(           𝑥   

( )   ( ))     ; 

where v ∈             

    
( )
    
( )
𝑥   
( )
𝑥( ) 

 
 

 
(           𝑥   

( )
   (v)
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) 
 

 
(           𝑥   

( )   ( ))       ;  where v ∈

          

    
( )
    
( )
    
( )
𝑥( ) 

 

 
(           𝑥   

( )
   (v))  

 
 

 
(           𝑥   

( )
   ( ))       ;where v ∈

          

    
( )
    
( )
    
( )
𝑥( ) 

 
 

 
(           𝑥   

( )
    (v))  

 
 

 
(           𝑥      

( )( ))         

;where v ∈           

        y    ( )        ;where v ∈          

    
( )
        

( )
𝑥( ) 

 

 
(            𝑥      (v)))  

 
 

 
.           𝑥   ( )/     ; where v ∈           

    
( )
        

( )
𝑥( ))  

 

 
(                  (v))  

 
 

 
(           𝑥   

( )   ( ))          

;where v ∈           

    
( )
        

( )
𝑥( ) 

 

  
(               

( )
   (V)) 

;where v ∈           

    
( )
        

( )
𝑥( ) 

  
 

  
(               

( )
   (V)

) 
 

  
(           𝑥   

( )   ( ))       ; 

;where v∈           

     
( )
        

( )
𝑥( ) 

 

  
(           𝑥   

( )
   (V)) 

  ;where  v ∈            

    
( )        

( )𝑥( ) 
 

  
(           𝑥   

( )   (V)) 

– 
 

  
(           𝑥   

( )   ( ))   

;where v ∈            

 

 Again we can exhibit that   , which is realized above 

implement 4 , and we adopt  one of them as an example: 

 (     +       ) (   
( )    

( )     ( ))      ; where 

v∈           

=  .   
( )        

( )( )     
( )        

( )   ( )  

   
( )           

( )( )    

   
( )        

( )( )      
( )    

( ) ( )

    
( )    

( )    ( )) 

 
  

 
       

( )
    
( )
   
( )( )  

 

  
       

( )    
( )   

( )( )               
( )   ( )  

  

  
       

( )
    
( )
   
( )( )    

 

  
       

( )
    
( )
      ( )  

  

 
           

( )
   ( )     

 

 
           

( )
   ( )  

 
  

 
       

( )
    
( )
   
( )( )  

 

  
       

( )    
( )   

( )( )    

 
 

 
           

( )    ( )  

 

  
       

( )    
( )       ( )  

 
 

 
           

( )
   ( )  

And 

(     +       ) .
  

  
               

( )    ( )    

 
 

  
               

( )    ( ))  

    (
 

  
           

( )    
( )    ( )) 

  
 

  
        

( )
       

( )
   ( )     

  (
 

  
           

( )    
( )    ( ))  

 

  
               

( )    ( )    

  (
 

  
           

( )    
( )    ( )) 

 
 

  
        

( )       
( )    ( )     

  (
 

  
           

( )    
( )    ( ))  

 

  
               

( )    ( )  

 
  

  
        

( )    
( )       ( )  

 

  
        

( )    
( )    

( )( )     
 

  
            

( )    ( )  

 

  
        

( )    
( )    

( )( )    

 

  
        

( )    
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( )
    

( )
   
( )( )  

 

  
       

( )    
( )    

( )( )    

 
 

 
           

( )
   ( )  

 

  
       

( )
    

( )
      ( )  

 
 

 
           

( )
   ( )  

so from all , we have done above we have complex  

 
                  
→        

  
                  
→        

 
                    
→         

 
                    
→         

  

 Where    is the operation of indicated polarization 

operators,    acquaint as pursue  

   (      (v)) =   ( )     ;Where v∈          

   (      (v)) =    ( )   ;where v  ∈             

•    (   
 y    

( ) ( ))  
 

 
    
        ( )+    

     ( )  -  

   
 y    

( )
( )   ; 

where  ∈            

  (   
       ( ))  

 

 
   
         ( ) +   

     
( )

( ) -

   
      

( )
( ) ;     

where   ∈              

And the map    acquaint as  

   (   
 y    

      ( ) 

       
( )𝑥    

 (v)+    
         ( )   

where v∈             

 

Proposition 3.4 : 

        The complex  

  
                  
→        

  
                  
→        

 
                    
→         

 
                    
→         

  
              
→     (     ) 

       Is exact. 

Proof: 

See (4) ,(5) and (8) . 
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(7,5,3) حول التحلل الحر لمقاش وايل وتحلل المميس الصفري في حالة التجسئة   

غصون ربيع رحيم 
(1)

، هيثم رزوقي حسه  
(2)

 

 (1)
وصاسة انتشبَت، انًذٍشٍت انعايت نتشبَت بغذاد انكشخ الاوني، بغذاد، انعشاق   
(2)

 لسى انشٍاضَاث، كهَت انعهوو، انجايعت انًستنصشٍت، بغذاد، انعشاق 

 خلاصةال

)تحهم انًًَض انصفشً( فٌ هزا انبحث. هزا انبحث ٍذسط انعلالت بَن تحهم يماط واٍم نـ  (     ) طبك بتحهم لاسكو نـ  (     ) تحهم انًًَض انحشنـ          

 فٌ حانت انًًَض انحش وحانت انًًَض انصفشً. (     ) 

       يماط اٍسش يتذسج يع  i  .Mجبش تمسَى انموى ين انذسجت     حش  و   R ماط ي Ӻ، 1حهمت ابذانَت راث  R فٌ هزا انعًم، نفشض 
  

( ) . نذٍنا              و              
 ( )       

   يتغَش ٍمع بَن   ẋحَث   ( ) 
( )

   و   
( )

نبشهن  باستخذاو احادٍاث كابَهٌ. اٍضا   

تحهم يماط انسلاسم وانسلاسم انجضئَت نعناصش انًًَض انصفشً تحمك انتبادل نكم شكم فٌ هزه انسلاسم وانسلاسم انجضئَت. واخَشا نجذ  اختضال عناصش 

  واٍم راث انًًَض انحش اني عناصش تحهم يماط واٍم راث انًًَض انصفشً.


