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Abstract  
     The main purpose of this paper is to study the application of weyl module and 

resolution in the case skew- shapes (6, 5) / (1, 0) and (6, 5) / (2, 0) by using 

contracting homotopy and the place polarization.  
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( 1،0(/)5،6( و )0،1(/) 5،6تحلل مقاس وايل لصفين في حالة )  
 

  هيثم رزوقي حسن *, انعام علي عباس
 الجامعة المدتنصرية، بغداد ،العراق كمية العمهم، الرياضيات، قدم

 الخلاصة
،  1( / )5،  6لبحث هه دراسة تطبيق وحدة ويل والدقة في انحراف الحالة )الغرض الرئدي من هذا ا      
  ( باستخدام ههمهتهبي المتعاقد مع وضع الاستقطاب .0،  2( / )5،  6( و )0
  

1: Introduction  

     Let Ʀ be a commutative ring with identity (1) and Ғ be a free Ʀ-module. In this work we give 

resolution of weyl modules in the cases of skew partitions (6,5)/(1,0) and (6,5)/(2,0) which are used by 

D. A . Buchsbaum in the case partition (2,2), Haytham R. Hassan in the case (3,3) and Niran Sabah 

Jasim in the case (8,7) [1, 2, 3].  

 ȶ 

𝜇=𝔮   

     

    Let    be the free generator of a divided power algebra        

ÐҒ  (   )  is one generator of the  divided element power      of degree k of free generator.       is  

       𝔮     by place polarization of degree κ from place 1 to place 2.      

"The graded algebra with identity" Ʀ = ÐҒ (   )  is the graded module that acts of the graded module 

            𝔮     i.e. 𝓝 is a (graded) left Ʀ- module;  

 

                      𝔮                                                                                                                             ( )  
 

is the weyl module    By definition 𝓝  is the resolution of      ( )           ( ) 

∑         
(    )

          
(  )       

(  )

    

    (ȶ |κ|)   𝔮 (  | |) 
        
→                              ( ) 
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∑         
(    )           

(  )       
(    )

    

    (  | |) Ғ   𝔮 (ȶ |κ|)  
          
→            

      

   
               
→      ∑         

(   )

    

     (ȶ |κ|)Ғ  𝔮 (ȶ κ) 
  
→     Ғ  𝔮         

      |κ|  ∑                                             

definition of is        , - and the 

        𝔮 
      
→     ∑         

(   )

    

    (   )   𝔮 (   )        

 (
 
  |

 ( ) (κ)

 (𝔮 κ)
)           {     

(κ)
 (
 
  |

 (  κ)

 (  κ)
)

  
 
                κ  ȶ    

                 κ          
                                                          ( )    

And for higher dimensions as : 

     ∑         
(    )

κ   

           
(κ )        

(κ   )    (  | |)Ғ    𝔮 (  | |)Ғ 
               
→           

         
(    )            

(κ )         
(κ   )         

(κ )     (  | |)Ғ  𝔮 (  | |) Ғ          

        
(    )            

(κ )          
(κ   )  (

 
  |

 (    | |       
 (  (ȶ |κ|  )

)                                                              ( )  

(        
(    )            

(  )         
(    )         

( )
(
 
  |

 (    | |  )    
 𝔮 (  | |  )     

)

 
  
          

          
)     

As in 1, 4, 5, and 6  that follows, we write the moudules of the resolution as 𝓝i , in which i=0,1, ….𝔮-
ȶ ; with         𝔮            

         
(    )     

(  )          
(  )      | |   𝔮 (  | |)                                  

  

2. Definitions 

(1) Let R be a commutative ring. A graded R-algebra is a graded R-module M=         together with 

a "multiplication" homogenous       
          
→     and a unit 𝜂:Ʀ

          
→  M . 

(2) The weyl module shape   is the image of the map   ( ), and it is denoted by   ( )   
(3) A contracting homotopy:- *  ,   ,   ,    + is a contracting homotopy if                   . 

( )                             Ғ     κ    Ғ   can be defned as the graded commutative a lgebra 

generated by element  ^((i)) in degree where  ∈ Ғ and I is a non negative integer. 

3- Application of weyl modules and resolution in the case skew- shape (6, 5)/(1, 0). 

     In this section we study the application of weyl module and resolution in the case (6, 5)/(1, 0) and 

find the terms of resolution of the skew-shape in the case (6, 5)/(1, 0) as well as the proof of exactness. 

     "Let skew- Shape (6, 5)/ (1, 0), in this case we have the following terms of characteristic free 

resolution" 

The characteristic – free resolutions are: 

      

      

 

       Ғ   Ғ       

         
( )

             
( )

             
( )

                                 

         
( )

                   
( )

                     

       
( )

                        
Then we have 
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| 
( ) ( )

 (   )
)  {     

( )
 (
 
  
| 
(   )

 (   )
)

  
 

              

                 
 

                                           

   (   
(   )

 (
 
  |

 (   )      
 (     )  

))   {     
(κ  )

     
( )

  (
 
  |

 (     )

 (     )
)

  
 

      ,    

             
  

                                           

   (    
(κ   )     

(κ ) (
 
  | 

(  |κ|  
( )
   

 (  |κ|  )         
)) 

  {     
(κ  )

     
(κ )     

( )
 (
 
  |

 (  |κ|  )

 (  |κ|  )
)

  
 

               

                  
            

      |κ|  κ   κ       
"Now we have the following diagram" 

  

 

 

 

 

 

in diagram (5) we can see that 

      (    
(   )

(
 
  | 

(   )  
( )
   

 (     )         
))   

    (    
(   )

(
 
  | 

(   )  
( )
   

 (     )         
))   

     ((
 
  |

 ( )  (   )  
( )
   

 (     )                       
))    

     (.
     

 
/ (

 
  |

 ( ) (     )

 (     )        
))    

     .
     

 
/    ((

 
  | 

( )  
(     )

   

 (     )             
))  

  .
     

  
/     

(     )  ((
 
  |

 (     )

 (     
)) 

So that 

         (    
(   )

(
 
  | 

(   )  
( )
   

 (     )         
))  

     (    
(κ  )     

( ) (
 
  |

 (  κ  )

 (  κ  )
))  

     .
κ     

  
/     

(κ    )
(
 
  |

 (  κ  )

 (  κ  )
)       

(κ  )
   (
 
  | 

(  κ)  
( )
   

 (  κ  )         
)     

It is clear that:  0         1=id     

Now 

 1     (    
(κ   )     

(κ ) (
 
  |

 (  κ)  ( )

 (  κ  )           
))         |κ|  κ    κ       

   ( (
|κ|
κ 
)     

|κ|  (
 
  |

 (  κ)  ( )

 (  κ  )           
)      

(κ  )   (
 
  |

 (  κ)
 (κ )  

( )

 (  κ  )                            
))   

  ( (
|κ|   

κ 
)     

(|κ|  ) (
 
  |

 (  |κ|)  ( )

 (  |κ|  )           
))   

𝒩  𝒩  𝒩  𝒩  

𝒩  𝒩  𝒩  𝒩  

0 

0 
id id id id 𝒮  𝒮  𝒮  

𝝏𝝌 𝝏𝝌 𝝏𝝌 

(5) 
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(κ )        
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 (
|κ|   
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(|κ|  )     
( )  (
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      (    
(κ   )     

(κ )        
( )

(
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 (  |κ|  )
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  (
|κ|   
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( )  (
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 (  |κ|  )
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  (
κ   

κ 
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(κ   )      
(κ   )  (

 
  |

 (  |κ|  )

 (  |κ|  
)   

      
(κ   )      

(κ )  (
 
  |

 (  |κ|)  ( )

 (  |κ|  )           
)   

                        = id       

      *   ,   ,    +                                                               
                                                                                                  
4- Application of weyl modules and resolution in the case skew- shape (6, 5)/ (2, 0). 

     In this section we study the application of weyl module and resolution in the case (6, 5)/(2, 0) and 

find the terms of resolution of skew-shape in the case (6, 5)/(2, 0) as well as the proof of exactness. 

    

 Let skew –shape (6, 5) / (2, 0) = (4,5)      

 In this case we have the following terms of characteristic free resolution 

  

  

    

      

  =          

       
( )

          Ғ      
( )

              
( )

            

      
( )

          Ғ   Ғ    
( )

          Ғ   Ғ    
( )

     
( )   Ғ    Ғ    

      
( )

                Ғ    Ғ     
Then we have 
 0  0                    1 

   (
 

  
| 
( )  

 (   )
)  {   

( )
 (

 

  
| 
(   )

 (   )
)

  

 
     , , 

              
    

    And 

     1                  2 

   (           
(   )

.
 

  
|  (   )   

 (     )     
))   {

   

(   )
   

 (   
 
(     )

 
(     )

  

 

)

                           

    

And    

 2  2                     3  where        

 2  ( 21

(κ  2)
   21

(κ )   
21

( )
   .

 

  
| 1
(  |κ|) 2 

2(2 |κ|  )    
 ))                  
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 21

(κ1 2)
   21

( )
   

21
( ) ((

 

  |
1
(  |κ|  )

2
(2 |κ|  )

))

0                                              

     

     

       

Where |κ|  κ  κ2      
                                                                                                  
    

 

 

In diagram (6) we can see that 

 0    (   21    
(κ 2)

  .
 

  
| 1
(  κ) 2 

2(2 κ  )     
))     

  0((
 

  |
1
(4) 2

(κ 2) 2 

2
(2 κ  )                 

))                                                            

  0 (.
κ  2 κ

 
/  (

 

  |
1
(4) 2(κ 2  

2
(2 κ  )              
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  .
κ     

 
/    ((
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( )  (     

 
(     )              

))    

  .
κ  2   

 
/  21

(κ 2  )
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|1
(  κ  )

2
(2 κ  )

))                                                                

In diagram (6) we can see that 

    1  ( 21

(κ 2)
 (

 

  
|1
(  κ) 2( )

2(2 κ  )       
))    

  ( 21

(κ 2)
  21

( ) (
 

  
|1
(  κ  )

2(2 κ  )
))         

   .
     

 
/    

(     )
  (

 

  
| 
(     )

 
(     )

)     

(   )
   (

 

  
| 
(   )   

 
(     )   

)        

From the preposition in diagram (6) we can see that 

 0         1  id                   

Then 

 .
κ 2  

  
/   21

(κ 2  )
((

 

  
|1
(  κ  )

2(2 κ  )
))    21

(κ 2)
  (

 

  
|1
(  κ) 2 

2
(2 κ  )   
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  21

(κ 2)
   (

 

  
|1
(  κ) 2 

2
(2 κ  )   

) 

Now 

 1      ( 21
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(κ ) (
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  1 ( (
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)  21
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  1 ( (
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1
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)  21  
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2
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κ2 
) 21

(|κ| 2)
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( )
  (
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1(  
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2
(2 |κ|  )   
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) 21

(κ  3)
   21
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(
 

  
|1
(  κ  )

2
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) 

and  

𝑁  𝑁  𝑁  

N  
0 

0 𝑁  𝑁  𝑁  𝑁  
 id id id id 

𝒮  𝒮  𝒮  

𝜕𝜒 𝜕𝜒 𝜕𝜒 𝜕𝜒 

𝜕𝜒 𝜕𝜒 𝜕𝜒 𝜕𝜒 
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In diagram (6) we can see that                  

hence 

  (
|κ|   

κ2

) 21
(|κ| 2)

   21
( )

  (
 

  
|1
(  |κ|  )       

2
(2 |κ|  )       

)  

  (
κ2   

 
) 21

(κ  2)
   21

(κ   )
  (

 

  
|1
(  |κ|  )       

2
(2 |κ|  )       
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)  

  21

(κ  2)
   21

(κ ) (
 

  
| 1

(  |κ|)       

2
(2 |κ|  )       

)   

      ow we get  1        2   id      

    Hence {  ,  ,   } is a contracting homotopy 

0                                                                                           is exact            
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