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1. Introduction 
    Let F  be a free 𝑅-module and 𝐷𝑚𝐹  be divided power of degree 𝑚, the author [2] describe us  the 
Weyl module 𝐾𝜆 𝜇 ⁄ 𝐹,where 𝐾𝜆 𝜇 ⁄ 𝐹  = Im(𝑑′𝜆 𝜇⁄ ), 𝑑′𝜆 𝜇⁄ :DF   → ∧ 𝐹 (Weyl map) that take the image of:     

                                           
                                                    𝑡                                                                   𝑝 

                                                                                                                         𝑞 

 

              ∑𝐷𝑝+𝑘 ⨂ 𝐷𝑞−𝑘  
        ⊡         
→        𝐷𝑝 ⨂  𝐷𝑞  

     𝑑′𝜆 𝜇       ⁄
→        𝐾𝜆 𝜇⁄    

                    
→       0                

 And using us letter place, we will get: 

(
𝑤
𝑤′
|1
(𝑝+𝑘)

2(𝑞−𝑘)
)  
       𝜕21          

(ƙ)

→       (
𝑤
𝑤′
|1
(𝑝)2(𝑘)

2(𝑞−𝑘)
) 
                    
→       ∑ (

𝑤(1)
𝑤′𝑤(2)

|
(𝑡 + 1)′(𝑡 + 2)′…(𝑝 + 𝑡)′

1′2′3′…𝑞′
)𝑤               

Where 

             𝑤 ⨂ 𝑤′ ∈  𝐷𝑝+𝑘  ⨂𝐷𝑞−𝑘   ,         = ∑ 𝜕21
(𝑘)𝑞

𝑘=𝑡+1   

And  
             𝑑′𝜆 𝜇⁄   = 𝜕𝑞′2 …𝜕1′2𝜕(𝑝+ƫ)′1…𝜕(𝑡+1)′1 

Is the installation of place polarization, from positive places {1,2} to negative places {1', 2', … , (p+t)'}. 
   In particular,  moves an element 𝑥⨂𝑦 of 𝐷𝑝+𝑘 ⨂ 𝐷𝑞−𝑘 to ∑𝑥𝑝⨂𝑥′𝑘 𝑦, ∑𝑥𝑝  ⨂ 𝑥′𝑘 is the element of 

the diagonal of 𝑥 in 𝐷𝑝⨂𝐷𝑘 . 

    Let 𝑍21 be the free generator of D(𝑍21) [divided power algebra] , then the D(𝑍21
(𝑘)

) be the  divided 

power algebra of the free generator 𝑍21
(𝑘)

 of degree k works on 𝐷𝑝+𝑘 ⨂ 𝐷𝑞−𝑘 by place polarization of 

degree ƙ from place 1 to place 2. 
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    The graded algebra 𝐷(𝑍21 ) works on the graded module  𝑀 = ∑𝐷𝑝+𝑘 ⨂ Ɗ𝑞−𝑘 = ∑𝑀𝑞−𝑘, 𝑀 is a   

graded   left  A-module,   where   𝑤 = 𝑍21
(𝑘) ∈  𝐴 and 𝑣 ∈  𝐷𝛽1 ⨂𝐷𝛽2 , at our disposal: 

          𝑤(𝑣) =  Ȥ21
(𝑘)

(𝑣) =  𝜕21
(𝑘)(𝑣)  

          𝑀• : 0 → 𝑀𝑞−𝑡  
       𝜕𝑠          
→       … → 𝑀𝑙  

       𝜕𝑠          
→       … 𝑀1 

       𝜕𝑠          
→      𝑀0 , of the normalized bar complex Bar(𝑀, 𝐴; 

S, •), and S = {x}. 

∑ 𝑍21
(𝑡+𝑘1)𝑥𝑍21

(𝑘2)𝑥 …𝑥𝑍21
(𝑘𝑙)𝑥𝐷𝑝+𝑡+|ƙ|⨂Ɗ𝑞−𝑡−|𝑘|

𝑘1≥0

       𝑑𝑙          
→       

∑ 𝑍21
(𝑡+𝑘1)𝑥𝑍21

(𝑘2)𝑥 …𝑥𝑍21
(𝑘𝑙−1)𝑥Ɗ𝑝+𝑡+|𝑘|⨂𝐷𝑞−𝑡−|𝑘|

𝑘1≥0

       𝑑𝑙−1          
→         

… 
       𝑑1          
→        ∑ 𝑍21

(𝑡+𝑘)
𝑥𝐷𝑝+𝑡+|𝑘|⨂𝐷𝑞−𝑡−𝑘𝑘𝑖≥0

       𝑑0          
→       𝐷𝑝⨂𝐷𝑞                           

Where |𝑘|  = ∑𝑘𝑖.  
  The author in [4] studied the resolution and exactness of the Weyl module in (8,7), Shaymaa [5] 
exhibited the resolution of Weyl module for the skew partition (8,6)/(2,t) ,where t=0,1. While auother 
[6] studied the resolution of Weyl module for the skew partition (9,7)/(S,0),where S=1,2. At work now 
, I specified the resolution and exactness of Weyl module in partition (6,4) and skew-partition 
(6,4)/(1,0). 
2. The resolution of two rows Weyl module in the case of partition (6,4): 
𝑀0 = 𝐷6 ⨂ 𝐷4 

𝑀1 = 𝑍21𝑥𝐷7⨂ 𝐷3    ⨁   𝑍21
(2)𝑥𝐷8⨂ 𝐷2   ⨁  𝑍21

(3)𝑥𝐷9⨂ 𝐷1 ⨁𝑍21
(4)𝑥𝐷10⨂ 𝐷0  

𝑀2 =  𝑍21𝑥𝑍21𝑥𝐷8⨂𝐷2    ⨁   𝑍21
(2)𝑥𝑍21𝑥𝐷9⨂𝐷1    ⨁   𝑍21𝑥𝑍21

(2)𝑥𝐷9⨂𝐷1  

         ⨁𝑍21
(3)𝑥𝑍21𝑥𝐷10⨂𝐷0     ⨁ 𝑍21𝑥𝑍21

(3)𝐷10  ⨂𝐷0    ⨁  𝑍21
(2)𝑥𝑍21

(2)𝑥𝐷10⨂𝐷0  

𝑀3 = 𝑍21𝑥𝑍21𝑥𝑍21𝑥𝐷9⨂𝐷1⨁𝑍21
(2)𝑥𝑍21𝑥𝑍21𝑥𝐷10⨂𝐷0  ⨁ 𝑍21𝑥𝑍21

(2)𝑥𝑍21𝑥𝐷10⨂𝐷0    

       ⨁ 𝑍21𝑥𝑍21𝑥𝑍21
(2)𝑥𝐷10⨂𝐷0  

𝑀4 =   𝑍21𝑥𝑍21𝑥𝑍21𝑥𝑍21𝑥𝐷10⨂𝐷0      
Thus we got the following diagram: 

                        𝑀4
           𝜕𝑥              
→          𝑀3  

              𝜕𝑥            
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0 

            
                     id             𝑠3               id              𝑠2              id            𝑠1              id             𝑠0                  id    
                             

                                𝑀4
           𝜕𝑥              
→          𝑀3  

              𝜕𝑥            
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0 

                  

𝑆0 ((
𝑤
𝑤′
|1
(6)2(𝑘)

2(4−𝑘)
)) = {

𝑍21
(𝑘)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)

2(4−𝑘)
)          ; 𝑖𝑓 𝑘 > 0

   0                                     ; 𝑖𝑓 𝑘 ≤ 0
    

𝑆1: 𝑀1⟶ 𝑀2 

𝑆1 (𝑍21
(𝑘)
𝜘 (
𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = {

𝑍21
(𝑘)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(4−𝑘−𝑚)
)  ; 𝑖𝑓 𝑚 = 1,2,3

0                                           ; 𝑖𝑓 𝑚 = 0
    

𝑆2: 𝑀2⟶ 𝑀3 

𝑆2 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) =  

{
𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)    ; 𝑖𝑓 𝑚 = 1,2,

0                                                                ; 𝑖𝑓 𝑚 = 0
  ;  where |𝑘| = 𝑘1 + 𝑘2 

𝑆3: 𝑀3⟶ 𝑀4 
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𝑆3 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
))       

 = {
𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚) 

2(4−|𝑘|−𝑚)
)    ; 𝑖𝑓 𝑚 = 1

0                                                                               ; 𝑖𝑓 𝑚 = 0
 ; 

 where |𝑘| = 𝑘1 + 𝑘2+ 𝑘3 

𝑆0𝜕𝜘 (𝑍21
(𝑘)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = 𝑆0𝜕21

(𝑘)
 (
𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

= (𝑘+𝑚
𝑚
) 𝑍21

(𝑘+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(4−𝑘−𝑚)
)                     

and 

𝜕𝜘𝑆1 (𝑍21
(𝑘)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘)𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(4−𝑘−𝑚)
)) 

   = − (𝑘+𝑚
𝑚
) 𝑍21

(𝑘+𝑚)
𝑥 (
𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(4−𝑘−𝑚)
) + 𝑍21

(𝑘)
𝑥 (
𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

  = 𝑍21
(𝑘)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

It is clear that          𝑆0𝜕𝜘 + 𝜕𝜘𝑆1 = 𝑖𝑑𝑀1 . 

𝑆1𝜕𝜘 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= 𝑆1 (−(
|𝑘|
𝑘2
) 𝑍21

|𝑘|𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) + 𝑍21

(𝑘1)𝑥 𝜕21
(𝑘2) (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= −(
|𝑘|
𝑘2
) 𝑍21

|𝑘|𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

       (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
), 

and 

𝜕𝜘𝑆2 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘1)𝑥𝑍21
(𝑘2)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)) 

= (
|𝑘|
𝑘2
)𝑍21

|𝑘|𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) − 

   (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 𝑍21

(𝑘1)𝑥𝑍21
(𝑘2)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
), 

where |k|= 𝑘1+𝑘2. 
It is clear that          𝑆1𝜕𝜘 + 𝜕𝜘𝑆2 = 𝑖𝑑𝑀2 . 

𝑆2𝜕𝜘 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= 𝑆2 ((
𝑘1+𝑘2
𝑘2
)𝑍21

(𝑘1+𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) − (𝑘2+𝑘3

𝑘3
)𝑍21

(𝑘1)𝑥𝑍21
(𝑘2+𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) +

    𝑍21
(𝑘1)𝑥𝑍21

(𝑘3)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= (𝑘1+𝑘2
𝑘2
) 𝑍21

(𝑘1+𝑘2)𝑥𝑍21
(𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) −     

   (𝑘2+𝑘3
𝑘3
)𝑍21

(𝑘1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

    (𝑘3+𝑚
𝑚
)𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) , 
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and 

𝜕𝜘𝑆3 (𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘1)𝑥𝑍21
(𝑘2)𝑥𝑍21

(𝑘3)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)) 

= − (𝑘1+𝑘2
𝑘2
)𝑍21

(𝑘1+𝑘2)𝑥𝑍21
(𝑘3)𝜘𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

        (𝑘2+𝑘3
𝑘3
)𝑍21

(𝑘1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) − 

        (𝑘3+𝑚
𝑚
)𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

         𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥𝜕21

(𝑚) (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) 

= − (𝑘1+𝑘2
𝑘2
)𝑍21

(𝑘1+𝑘2)𝑥𝑍21
(𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

       (𝑘2+𝑘3
𝑘3
)𝑍21

(𝑘1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) − 

       (𝑘3+𝑚
𝑚
)𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) + 

        𝑍21
(𝑘1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) , 

where |k| = 𝑘1+𝑘2 + 𝑘3. 
It is clear that          𝑆2𝜕𝜘 + 𝜕𝜘𝑆3 = 𝑖𝑑𝑀3      

From the foregoing we concluded {𝑆0, 𝑆1, 𝑆2, 𝑆3, } is a contracting homotopy  [8] this proves on that the   
Complex is exact.   

3. The resolution of two rows Weyl module in the skew – partition (𝟔, 𝟒)/(𝟏, 𝟎)  
𝑀0 = 𝐷5⨂ 𝐷4 

𝑀1 = 𝑍21
(2)𝑥𝐷7⨂ 𝐷2   ⨁   𝑍21

(3)𝑥𝐷8⨂ 𝐷1  ⨁  𝑍21
(4)𝑥𝐷9⨂ 𝐷0  

𝑀2 =𝑍21
(2)
𝑥𝑍21𝑥𝐷8⨂𝐷1  ⨁   𝑍21

(3)
𝑥𝑍21𝑥𝐷9⨂𝐷0     ⨁   𝑍21

(2)
𝑥𝑍21

(2)
𝑥𝐷9⨂𝐷0       

𝑀3 =  𝑍21
(2)𝑥𝑍21𝑥𝑍21𝑥𝐷9⨂𝐷0 

  Thus we got the following diagram: 
                       
 

 

                          𝑀3
              𝜕𝑥            
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0 

 
                        id             𝑠2              id            𝑠1              id             𝑠0                   id 

                          𝑀3
              𝜕𝑥             
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0  

 

𝑆0: 𝐷5⨂ 𝐷4 ⟶ ∑ 𝑍21
(𝑘+1)

𝑘>0 𝑥 𝐷5+𝑘⨂𝐷4−𝑘 

𝑆0 ((
𝑤
𝑤′
|1
(5)2(𝑘)

2(4−𝑘)
)) = { 

𝑍21
(𝑘+1)𝑥 (

𝑤
𝑤′
|1
(5+𝑘)

24−𝑘)
)          ; 𝑖𝑓 𝑘 =  2, 3, 4

 0                                         ; 𝑖𝑓 𝑘 ≤ 1     
 

𝑆1: ∑ 𝑍21
(𝑘+1)

𝑘>0 𝑥 Ɗ6+𝑘⨂Ɗ3−𝑘 ⟶ 𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝐷6+𝑘⨂𝐷3−𝑘 such that: 

𝑆1 (𝑍21
(𝑘+1)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = {

𝑍21
(𝑘+1)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(3−𝑘−𝑚)
)  ; 𝑖𝑓 𝑚 = 1,2

0                                                   ; 𝑖𝑓 𝑚 = 0
    

where |𝑘| = 𝑘1 + 𝑘2 

𝑆2 : ∑ 𝑍21
(𝑘1+1)

𝑘𝑖>0
𝑥 𝑍21

(𝑘2)𝑥Ɗ6+|𝑘|⨂Ɗ3−|𝑘| ⟶ 𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥Ɗ6+|𝑘|⨂Ɗ3−|𝑘|  
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such that: 

𝑆2 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) =  

{
𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
)  ; 𝑖𝑓 𝑚 = 1

0                                                                     ; 𝑖𝑓 𝑚 = 0
 ; 

 where |𝑘| = 𝑘1+𝑘2 

𝑆0𝜕𝜘 (𝑍21
(𝑘+1)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = 𝑆0𝜕21

(𝑘+1)
 (
𝑤
𝑤′
|1
(6)2(𝑘+𝑚)

2(3−𝑘−𝑚)
)  

= (𝑘+1+𝑚
𝑚

) 𝑍21
(𝑘+1+𝑚)𝑥 (

𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(3−𝑘−𝑚)
),                    

and 

𝜕𝜘𝑆1 (𝑍21
(𝑘+1)𝑥 (

𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘+1)𝑥𝑍21
(𝑚)𝑥 (

𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(3−𝑘−𝑚)
)) 

   = −(𝑘+1+𝑚
𝑚

) 𝑍21
(𝑘+1+𝑚)𝑥 (

𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(3−𝑘−𝑚)
) + 𝑍21

(𝑘+1)𝑥 (
𝑤
𝑤′
|1
(6+𝑘)2(𝑚)

2(3−𝑘−𝑚)
), 

It is clear that          𝑆0𝜕𝜘 + 𝜕𝜘𝑆1 = 𝑖𝑑𝑀1 . 

𝑆1𝜕𝜘 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) 

= 𝑆1 (−(
|𝑘| + 1
𝑘2

) 𝑍21
|𝑘|+1𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
) +    𝑍21

(𝑘1+1)𝑥𝜕21
(𝑘2) (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) 

= −(
|𝑘| + 1
𝑘2

) 𝑍21
|𝑘|+1𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) + 

       (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
), 

and 

𝜕𝜘𝑆2 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+𝑘+𝑚)

2(3−𝑘−𝑚)
)) 

= (
|𝑘| + 1
𝑘2

) 𝑍21
(|𝑘|+1)𝑥𝑍21

(𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) − 

   (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) + 𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2)𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
), 

where |k|= 𝑘1+𝑘2. 
It is clear that          𝑆1𝜕𝜘 + 𝜕𝜘𝑆2 = 𝑖𝑑𝑀2 . 

      From  the foregoing we concluded {𝑆0, 𝑆1, 𝑆2} is a contracting homotopy  [8] this proves on that the 
complex is exact. 
 
4. Conclusions: 
We concluded from this work the sequence in the cases of (6,4) and (6,4) / (1,0) are exact. 
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