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         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    
( )

. We depend on the definition of the 

mapping Cone and applying that for the partition (4, 4, 3) to find the resolution 

of the Weyl module for characteristic 0 in the situation of partition (4, 4, 3) 

without depends on the resolution of the Weyl module for characteristic free. 

Also by using Capelli identities we prove the sequences and the subsequences of 

the terms of characteristic zero satisfy the mapping Cone. Finally by the 

commutative of each diagram in these sequences and subsequences 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 

        Let R be a commutative ring with 1,   be a free 

R-module and     be the divided power algebra of 

degree  . 
          The partition resolution (           
    )  this as depicted in the diagram below: 

 
The publications of [1-3] studied Weyl module 

resolution for partitions (4, 4, 4), (7, 6, 3) and (8, 7, 3), 

correspondingly. In [4] Haytham R.H. and Niran S.J 

demonstrate the scope and precision of the Weyl 

resolution in the situation of division (8,7) They also 

demonstrate the concepts of characteristic-free 

resolution and Lascoux partition resolution in [5] (4, 4, 

3). in [6] D.A.Buchsbaum and Rota G.C. 
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Describe the Capelli identities as follows:  

Let           ∊   ,the divided powers of the place 

polarizations meet the following identities: 

1-          

 ̇  
( )
 ̇  
( )
  ∑  ̇  

(   )
 ̇  
(   )

 ̇  
( )

       

 ̇  
( )
 ̇  
( )
  ∑ (  )  ̇  

(   )
 ̇  
(   )

 ̇  
( )

      

2-      ≠ⱨ and            ̇  
( )
  ̇  
( )
   ̇  

( )
 ̇  
( )

  

       In this article, we use mapping Cone to assess the 

resolution of the Weyl module for characteristic 0 in 

the situation of partition (4, 4, 3) ,without relying on" 

the resolution of the Weyl module for characteristic 

free for a similar partitioning. 

 

2-CHARACTERISTIC (0) REESOLUTION OF 

WEYL MODULE WITH MAPPING CONE IN 

THE EVENT OF (4, 4, 3) 

        We need to examine the concept of mapping 

Cone as in [7] prior to analyze the resolution of Weyl 

module for characteristic 0 in isolation of 

characteristic-free. 

Consider the commute diagram below 
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      If a row sequencing must be exact, 

 ̇                                       
(   )   (   ( )      ( )    ( ))  

           ̇        ̇             
   

 
Is exact. 

        Consider Lascoux complex on your partitioning 

(4, 4, 3) like the diagram below: 

 
Figure (2, 1) 

Where 

  ( )   ̇  ( )                    
 

  ( )   ̇  ( )                    
 

  ( )   ̇  
( )( )                    

 

  ( )   ̇  ( )                    
And 

  ( )   ̇  ( )                    

We define     by   ( )  (
 
 ⁄  ̇   ̇   

 ̇  )( )                
 

Proposition (2.1): The diagram H is commute 

Proof: 

 (       )( )  (       )( ) 

( ̇  
( )  ̇  )( )  (       )( )   

From Capelli identities, we know that 

 ̇  
( )  ̇    ̇   ̇  

( )   ̇   ̇    

                  (  ⁄  ̇   ̇    ̇  ) ̇    

  ( )  (
 
 ⁄  ̇   ̇    ̇  )( )       

                       
 

          Consider the following diagram: 

 
Getting the sub complex: 

Where 

 
  ( )  ( ̇  ( )  ̇  ( ))  
And 

  (     )    ̇  
( )(  )  (

 
 ⁄  ̇   ̇    ̇  )(  )  

 

Proposition (2.2):  In the above diagram we have 

  (  )      (  ) 
Proof: 

(      )( )    (  ̇  ( )  ̇  ( ))  

                         ̇  
( )( ̇  ( )  (  ⁄  ̇   ̇   

 ̇  )(  ̇  ( ))  

                      ( ̇  
( ) ̇  ) ( )  (

 
 ⁄  ̇   ̇   ̇  )( )  

( ̇   ̇  )( )  

                        ( ̇  
( )
 ̇  ) ( )  ( ̇   ̇  

( )
) ( )  

( ̇   ̇  )( )  
But from Capelli identities; 

 

   (      )( )  ( ̇  
( ) ̇  ) ( )  ( ̇   ̇  )( )  

( ̇   ̇  
( )) ( )  ( ̇   ̇  )( )  

                                                            
Consider this diagram: 

 
Figure (2, 2) 

Now we define 
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  (   )    ̇  
( )( )  (  ⁄  ̇   ̇    ̇  )( )   

 

Proposition (2.3): G in figure (2.2) is commute. 

Proof: 

(        )(   )  (        )(   )  

(        )(   )     ((   ̇  
( )( ) )  (  ⁄  ̇   ̇   

 ̇  )( ))   

                               ̇  ((   ̇  
( )( ) )  (  ⁄  ̇   ̇   

 ̇  )( ))    
                           

  ((  ̇    ̇  
( )( ) )  (  ⁄  ̇   ̇   ̇    ̇   ̇  )( ))   

                               ( ̇  
( )
 ̇    ̇   ̇  ) ( )  

( ̇   ̇  
( )
  ̇   ̇    ̇   ̇  )( )      

But from Capelli identities ; 

 

(        )(   )   ̇  ((
 
 ⁄  ̇   ̇    ̇  )( )  

 ̇  
( )( ))   

                            (        )(   )                        
 

The following complex: 

 
Where  

  (   )  (   (   )   (   ))   

                 (   ̇  
( )( )  (  ⁄  ̇   ̇   

 ̇  )( )  ̇  
( )( )  (  ⁄  ̇   ̇    ̇  )( ) )  

  (   )   ̇  ( )   ̇  ( )  
 

Proposition (2.4): In the above diagram we have 

  (  )      (  )  
Proof: 

(        )( )    (  ̇  ( )  ̇  ( ))        

            

  ((  ̇  
( ) ̇  ) ( )  (

 
 ⁄  ̇   ̇   ̇   

 ̇   ̇  )( ) (  ̇  
( ) ̇  ) ( ) 

 (  ⁄  ̇   ̇   ̇    ̇   ̇  )( ))  

 ((  ̇  
( ) ̇  ) ( )

 ( ̇   ̇  
( )

  ̇   ̇  ) ( ) (  ̇  
( ) ̇  ) ( )

 ( ̇   ̇  
( )   ̇   ̇  ) ( ))  

But from Capelli identities; 
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(        )( )  ((  ̇  
( )
 ̇  ) ( )  ( ̇   ̇  

( )
) ( )  

( ̇   ̇  )( )  ( ̇   ̇  )( )  

 (  ̇  
( )
 ̇  ) ( )  ( ̇   ̇  

( )
) ( )  ( ̇   ̇  )( )  

( ̇   ̇  )( ) )   

                         (   )   
Proposition (2.5): In the above diagram we have 

  (  )      (  ) 
Proof: 

(        )(   )    (  ̇  
( )( )

 (  ⁄  ̇   ̇    ̇  )( )  ̇  
( )( )

 (  ⁄  ̇   ̇    ̇  )( )) 

 (  ̇   ̇  
( ))( )  (  ⁄  ̇   ̇   ̇  )( )  

( ̇   ̇  )( )  ( ̇    ̇  
( )
)( )  (  ⁄  ̇   ̇   ̇  )( )  

( ̇   ̇  )( )  

 (  ̇   ̇  
( )
)( )  ( ̇  

( )
 ̇  )( )  ( ̇   ̇  )( )  

( ̇    ̇  
( )) ( )  ( ̇  

( ) ̇  )( )  ( ̇   ̇  )( )  

       But from Capelli identities; 

 

(        )(   )  (  ̇   ̇  
( ))( )  ( ̇  

( ) ̇  )( )  

( ̇   ̇  )( )  ( ̇   ̇  )( )  ( ̇    ̇  
( )) ( )  

( ̇  
( ) ̇  )( )  ( ̇   ̇  )( )  ( ̇   ̇  )( )  

     
Finally, we provide the following theorem, which 

demonstrates that "the complex of Lascoux" is exact in 

the situation of partition (4,4,3). 

 

Theorem (2.6):   The complex: 

 
Is exact. 

Proof : 

          H and N in a figure (2.1) are commutes: 

                 

                                      ( )   ̇  ( ) 
And 

                 

                                      ( )   ̇  ( ) 
        If [6] is injective, we get a commute diagram with 

an exact row. Proposition (2.2) (      )     this 

signifies that "the mapping Cone" criteria have been 

met implying that complex: 

 
Is exact. 

consider figure (2.2), G is commute  
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                              ( )   ̇  ( ) 
 

Injective [6] ,so figure (2.2) commute with exact rows. 
(       )           (       )     " the mapping Cone" 

conditions are 

satisfied, implies that the complex: 

 
Is exact.    
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 (4, 4, 3) لتجسئةتحلل المميس الصفري لمقاش وايل في حالة ا   

حيدر محي هاشم
1

، هيثم رزوقي حسن  *
2

 

1
وصاسة انتشبَت, انًذٍشٍت انعايت نتشبَت بابم, بابم, انعشاق  

2
 لسى انشٍاضَاث, كهَت انعهوو, انجايعت انًستُصشٍت, بغذاد, انعشاق 

 خلاصةال

       يماط اٍسش يتذسج يع  i  .Mجبش تمسَى انموى يٍ انذسجت     حش  و  R ماط ي Ӻ, 1حهمت ابذانَت راث  R  نُفشض      
       

( ) . نذٍُا              و       
 ( )       

   يتغَش ٍمع بٍَ  ẋحَث ( ) 
( )

   و  
( )

. سُعتًذ عهي تعشٍف تطبَك كوٌ وَطبمّ عهي انتجضئت 

دوٌ الاعتًاد عهي تحهم يماط واٍم نهًَض انحشص اٍضا باستخذاو احادٍاث كابَهٌ َبشٍْ  (3 ,4 ,4)لاٍجاد تحهم يماط واٍم نهًَض انصفشً نهتجضئت   (3 ,4 ,4)

تضال عُاصش انسلاسم وانسلاسم انجضئَت نعُاصش انًًَض انصفشً تحمك تطبَك كوٌ. واخَشا بانتبادل نكم شكم فٌ ْزِ انسلاسم وانسلاسم انجضئَت َجذ  اخ

 ي عُاصش تحهم يماط واٍم راث انًًَض انصفشً.تحهم يماط واٍم راث انًًَض انحش ان

 


