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Abstract 

My work included this survey the rows resolution of Weyl module and specify 

terms and the exactness according to skew partition (5, 5)∕ (u, 0) when u =

1,2,3 where we relied on the contracting homotopy. 
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 u=1,2,3عندما  (/5,5) / ( u , 0 )يل في التقسيم المائلاومقاس تطبيق 

 نجود عبد حاتم

 قسم الرياضيات ، كلية التربية الأساسية ، جامعة ميسان ، العراق

 الخلاصة

صفوف مقاس وايل وتحديد حدود ذلك التحلل وبرهان انه تام وفقا الى تضمن عملي هذا مراجعة تحلل     

𝑢     ماد على التوافق الهوموتوبي. بالاعت    لمنحرفةا التجزئة = عندما 1,2,3 (5,5) (𝑢, 0)⁄          

  

منحرفة ؛ قوة مقسمة.؛ تجزئة  تاممقاس وايل؛  المفتاحية: الكلمات  

 

 

1. Introduction 

    Let F  be a free 𝑅-module and 𝐷𝑛𝐹  be divided power of degree 𝑛, in the  [2], 

the author described it to us  the Weyl module 𝐾𝜆 𝜇 ⁄ 𝐹 when 𝐾𝜆 𝜇 ⁄ 𝐹  = 

Im(𝑑′𝜆 𝜇⁄ ), 𝑑′𝜆 𝜇⁄ :DF   → ∧ 𝐹 which takes the following image      

                                     

                                                    𝑡                                                             𝑝 

                                                                                                                  𝑞 

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

     𝑑′𝜆 𝜇       ⁄
→        𝐾𝜆 𝜇⁄    

                    
→       0                

 We used letter place, in order to get 
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(
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               

             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 

     Particularly,  move items 𝑥⨂𝑦 of 𝐷𝑝+𝑘 ⨂ 𝐷𝑞−𝑘 to ∑𝑥𝑝⨂𝑥′𝑘 𝑦, see[3]. 

The graded algebra 𝐷(𝑍21 ) operates on 𝑀 = ∑𝐷𝑝+𝑘 ⨂ Ɗ𝑞−𝑘 = 

∑𝑀𝑞−𝑘 , where  𝑀 the graded left  A-module,   whith 𝑤 = 𝑍21
(𝑘)
∈  𝐴 and 𝑣 ∈

 𝐷𝛽1 ⨂𝐷𝛽2,we will have it: 

          𝑤(𝑣) =  Ȥ21
(𝑘)

(𝑣) =  𝜕21
(𝑘)
(𝑣)  

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

       𝜕𝑠          
→       … 𝑀1 

       𝜕𝑠          
→      𝑀0   

Bar(𝑀, 𝐴; S, •), 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 , with |𝑘|  = ∑𝑘𝑖.  

   In the source [4],the author studied the exactness towards (8,7), In [5] the 

author presented the exactness  for  partition (8,6)/(2,t) .In [6] the author 

presented the exactness for partition (9,7)/(S,0).As for my work this , I presented 

the exactness  for partition (5,5)∕ (u, 0) in cases u = 1,2,3. 

 

2. The resolution of  Weyl module according to (5,5)∕ (𝟏, 𝟎): 

𝑀0 = 𝐷4⨂ 𝐷5 

𝑀1 = 𝑍21
(2)
𝑥𝐷6⨂ 𝐷3   ⨁  𝑍21

(3)
𝑥𝐷7⨂ 𝐷2 ⨁ 𝑍21

(4)
𝑥𝐷8⨂𝐷1⨁𝑍21

(5)
𝑥𝐷9⨂𝐷0 

𝑀2 = 𝑍21
(2)
𝑥𝑍21𝑥𝐷7⨂𝐷2    ⨁  𝑍21

(3)
𝑥𝑍21𝑥𝐷8⨂𝐷1   ⨁𝑍21

(2)
𝑥𝑍21

(2)
𝑥𝐷8⨂𝐷1     ⨁ 

𝑍21
(4)
𝑥𝑍21𝑥𝐷9  ⨂𝐷0    ⨁  𝑍21

(2)
𝑥𝑍21

(3)
𝑥𝐷9⨂𝐷0⨁ 𝑍21

(3)
𝑥𝑍21

(2)
𝑥𝐷9⨂𝐷0 
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𝑀3 = 𝑍21
(2)
𝑥𝑍21𝑥𝑍21𝑥𝐷8⨂𝐷1  ⨁ 𝑍21

(3)
𝑥𝑍21𝑥𝑍21𝑥𝐷9⨂𝐷0   

⨁ 𝑍21
(2)
𝑥𝑍21𝑥𝑍21

(2)
𝑥𝐷9⨂𝐷0  ⨁ 𝑍21

(2)
𝑥𝑍21

(2)
𝑥𝑍21𝑥𝐷9⨂𝐷0 

𝑀4 =   𝑍21
(2)
𝑥𝑍21𝑥𝑍21𝑥𝑍21𝑥𝐷9⨂𝐷0       

We will get the following complex 

                        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
(4)2(𝑘)

2(5−𝑘)
)) = {

𝑍21
(𝑘)
𝑥 (
𝑤
𝑤′
|1
(4+𝑘)

2(5−𝑘)
)             ; 𝑖𝑓 𝑘 = 2,3,4,5

   0                                       ; 𝑖𝑓 𝑘 ≤ 1         
    

𝑆1: 𝑀1⟶ 𝑀2 

𝑆1 (𝑍21
(𝑘+1)

𝜘 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = 

{
𝑍21
(𝑘+1)

𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(4−𝑘−𝑚)
)    ; 𝑖𝑓 𝑚 = 1,2,3

0                                                  ; 𝑖𝑓 𝑚 = 0
    

𝑆2: 𝑀2⟶ 𝑀3 

𝑆2 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) =  

{
𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)              ; 𝑖𝑓 𝑚 = 1,2,

0                                                                              ; 𝑖𝑓 𝑚 = 0
   ;  for |𝑘| = 𝑘1 +

𝑘2 

𝑆3: 𝑀3⟶ 𝑀4 

𝑆3 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
))       
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 = {
𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚) 

2(4−|𝑘|−𝑚)
)    ; 𝑖𝑓 𝑚 = 1

0                                                                                    ; 𝑖𝑓 𝑚 = 0
 ; for  |𝑘| = 𝑘1 +

𝑘2+ 𝑘3 

𝑆0𝜕𝜘 (𝑍21
(𝑘+1)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = 𝑆0𝜕21

(𝑘+1)
 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

= (𝑘+1+𝑚
𝑚

) 𝑍21
(𝑘+1+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(4−𝑘−𝑚)
) ,                    

and 

𝜕𝜘𝑆1 (𝑍21
(𝑘+1)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘+1)
𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(4−𝑘−𝑚)
)) 

   = − (𝑘+1+𝑚
𝑚

) 𝑍21
(𝑘+1+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(4−𝑘−𝑚)
) + 𝑍21

(𝑘+1)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

   = 𝑍21
(𝑘+1)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(4−𝑘−𝑚)
) 

It became clear     𝑆0𝜕𝜘 + 𝜕𝜘𝑆1 = 𝑖𝑑𝑀1 

𝑆1𝜕𝜘 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

  = 𝑆1 (−(
|𝑘| + 1
𝑘2

)𝑍21
|𝑘|+1𝑥 (

𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) +

𝑍21
(𝑘1+1)𝑥 𝜕21

(𝑘2) (
𝑤
𝑤′
|1
(6+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= −(
|𝑘| + 1
𝑘2

) 𝑍21
|𝑘|+1𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +

(𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) , 

and 

𝜕𝜘𝑆2 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) = 

𝜕𝜘 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)) 

= (
|𝑘| + 1
𝑘2

)𝑍21
|𝑘|+1𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) − 
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   (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +

 𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
), 

For |k|= 𝑘1+𝑘2 

It became clear          𝑆1𝜕𝜘 + 𝜕𝜘𝑆2 = 𝑖𝑑𝑀2 

𝑆2𝜕𝜘 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= 𝑆2 ((
𝑘1+𝑘2+1

𝑘2
) 𝑍21

(𝑘1+𝑘2+1)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) −

 (𝑘2+𝑘3
𝑘3
)𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2+𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) +

    𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘3)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) 

= (𝑘1+𝑘2+1
𝑘2

) 𝑍21
(𝑘1+𝑘2+1)𝑥𝑍21

(𝑘3)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) −

 (𝑘2+𝑘3
𝑘3
)𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +

(𝑘3+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
), 

and 

𝜕𝜘𝑆3 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
)) = 

𝜕𝜘 (𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)) 

= − (𝑘1+𝑘2+1
𝑘2

) 𝑍21
(𝑘1+𝑘2+1)𝑥𝑍21

(𝑘3)𝜘𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +      

(𝑘2+𝑘3
𝑘3
) 𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) − 

(𝑘3+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +  

𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥𝜕21

(𝑚)
(
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) 
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= − (𝑘1+𝑘2+1
𝑘2

) 𝑍21
(𝑘1+𝑘2+1)𝑥𝑍21

(𝑘3)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) +    

(𝑘2+𝑘3
𝑘3
) 𝑍21

(𝑘1+1)𝑥𝑍21
(𝑘2+𝑘3)𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
) −

(𝑘3+𝑚
𝑚
)𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3+𝑚)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(4−|𝑘|−𝑚)
)  

 + 𝑍21
(𝑘1+1)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(4−|𝑘|−𝑚)
) ,for |k| = 𝑘1+𝑘2 + 𝑘3.  

It became clear        𝑆2𝜕𝜘 + 𝜕𝜘𝑆3 = 𝑖𝑑𝑀3     

 

3. The resolution of Weyl module according to (𝟓, 𝟓)/(𝟐, 𝟎):   

𝑀0 = 𝐷3⨂ 𝐷5 

𝑀1 = 𝑍21
(3)
𝑥𝐷6⨂ 𝐷2  ⨁   𝑍21

(4)
𝑥𝐷7⨂ 𝐷1⨁𝑍21

(5)
𝑥𝐷8 ⨂𝐷0  

𝑀2 =𝑍21
(3)
𝑥𝑍21𝑥𝐷7⨂𝐷1⨁ 𝑍21

(4)
𝑥𝑍21𝑥𝐷8⨂𝐷0 ⨁ 𝑍21

(3)
𝑥𝑍21

(2)
𝑥𝐷8 ⨂ 𝐷0 

𝑀3 =  𝑍21
(3)
𝑥𝑍21𝑥𝑍21𝑥𝐷8⨂𝐷0 

  We will get the following complex 

                          𝑀3
              𝜕𝑥            
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0 

  

                        id             𝑠2              id            𝑠1              id             𝑠0                   

id 

                          𝑀3
              𝜕𝑥             
→          𝑀2

            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0  

 

𝑆0: 𝐷3⨂ 𝐷5 ⟶ ∑ 𝑍21
(𝑘+2)

𝑘>0 𝑥 𝐷3+𝑘⨂𝐷5−𝑘  

𝑆0 ((
𝑤
𝑤′
|1
(3)2(𝑘)

2(5−𝑘)
)) = { 

𝑍21
(𝑘+2)

𝑥 (
𝑤
𝑤′
|1
(3+𝑘)

25−𝑘)
)          ; 𝑖𝑓 𝑘 = 3, 4

 0                                             ; 𝑖𝑓 𝑘 ≤ 2     
 

𝑆1: ∑ 𝑍21
(𝑘+2)

𝑘>0 𝑥 Ɗ6+𝑘⨂Ɗ3−𝑘 ⟶ 𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥𝐷5+𝑘⨂𝐷3−𝑘 such that: 

𝑆1 (𝑍21
(𝑘+2)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = {

𝑍21
(𝑘+2)

𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(3−𝑘−𝑚)
)  ; 𝑖𝑓 𝑚 = 1,2

0                                                   ; 𝑖𝑓 𝑚 = 0
  ; 

For |𝑘| = 𝑘1 + 𝑘2 
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𝑆2 : ∑ 𝑍21
(𝑘1+2)

𝑘𝑖>0 𝑥 𝑍21
(𝑘2)𝑥Ɗ5+|𝑘|⨂Ɗ3−|𝑘| ⟶ 

𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑘3)𝑥Ɗ5+|𝑘|⨂Ɗ3−|𝑘|  

such that: 

𝑆2 (𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) = 

{
𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
)  ; 𝑖𝑓 𝑚 = 1

0                                                                     ; 𝑖𝑓 𝑚 = 0
 ; 

 For |𝑘| = 𝑘1+𝑘2 

𝑆0𝜕𝜘 (𝑍21
(𝑘+2)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = 𝑆0𝜕21

(𝑘+2)
 (
𝑤
𝑤′
|1
(5)2(𝑘+𝑚)

2(3−𝑘−𝑚)
)  

= (𝑘+2+𝑚
𝑚

) 𝑍21
(𝑘+2+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(3−𝑘−𝑚)
),                    

 

and 

𝜕𝜘𝑆1 (𝑍21
(𝑘+2)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(3−𝑘−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘+2)
𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(3−𝑘−𝑚)
)) 

   = −(𝑘+2+𝑚
𝑚

) 𝑍21
(𝑘+2+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(3−𝑘−𝑚)
) + 𝑍21

(𝑘+2)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(3−𝑘−𝑚)
) 

It became clear          S0 ∂ϰ + ∂ϰS1 = idM1 

𝑆1𝜕𝜘 (𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) 

= 𝑆1 (−(
|𝑘| + 2
𝑘2

)𝑍21
|𝑘|+2𝑥 (

𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
) +

    𝑍21
(𝑘1+2)𝑥𝜕21

(𝑘2) (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) 

= −(
|𝑘| + 2
𝑘2

) 𝑍21
|𝑘|+2𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) +  

(𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
), 

and 

𝜕𝜘𝑆2 (𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
)) = 

𝜕𝜘 (𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(3−𝑘−𝑚)
)) 
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= (
|𝑘| + 2
𝑘2

)𝑍21
(|𝑘|+2)

𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) −

 (𝑘2+𝑚
𝑚
)𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2+𝑚)𝑥 (
𝑤
𝑤′
|1
(6+|𝑘|+𝑚)

2(3−|𝑘|−𝑚)
) +

𝑍21
(𝑘1+2)𝑥𝑍21

(𝑘2)𝑥 (
𝑤
𝑤′
|1
(5+|𝑘|)2(𝑚)

2(3−|𝑘|−𝑚)
), 

For |k|= 𝑘1+𝑘2. 

It became clear         𝑆1𝜕𝜘 + 𝜕𝜘𝑆2 = 𝑖𝑑𝑀2 

 

4. The resolution of Weyl module according to (𝟓, 𝟓)/(𝟑, 𝟎):   

 𝑀0 = 𝐷2⨂ 𝐷5    

𝑀1 = 𝑍21
(4)
𝑥𝐷6⨂𝐷1⨁𝑍21

(5)
𝑥𝐷7⨂𝐷0  

𝑀2 = 𝑍21
(4)
𝑥𝑍21𝑥𝐷7⨂𝐷0   

                          𝑀2
            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0 

                       id  𝑆1 id 𝑆0 id         

                          𝑀2
            𝜕𝑥            
→         𝑀1

            𝜕𝑥            
→         𝑀0  

𝑆0: 𝐷2⨂ 𝐷5 ⟶ ∑ 𝑍21
(𝑘+3)

𝑘>0 𝑥 𝐷2+𝑘⨂𝐷5−𝑘  

𝑆0 ((
𝑤
𝑤′
|1
2 2(𝑘)

2(5−𝑘)
)) = { 

𝑍21
(𝑘+3)

𝑥 (
𝑤
𝑤′
|1
(2+𝑘)

25−𝑘)
)      ; 𝑖𝑓 𝑘 = 4

 0                                             ; 𝑖𝑓 𝑘 ≤ 3     
  

𝑆1 (𝑍21
(𝑘+3)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(2−𝑘−𝑚)
)) = {

𝑍21
(𝑘+3)

𝑥𝑍21
(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(2−𝑘−𝑚)
)  ; 𝑖𝑓 𝑚 = 1

0                                                      ; 𝑖𝑓 𝑚 = 0
  

𝑆0𝜕𝜘 (𝑍21
(𝑘+3)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(2−𝑘−𝑚)
)) = 𝑆0𝜕21

(𝑘+3)
 (
𝑤
𝑤′
|1
(5)2(𝑘+𝑚)

2(2−𝑘−𝑚)
)  

= (𝑘+3+𝑚
𝑚

) 𝑍21
(𝑘+3+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(2−𝑘−𝑚)
),                    

𝜕𝜘𝑆1 (𝑍21
(𝑘+3)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(2−𝑘−𝑚)
)) = 𝜕𝜘 (𝑍21

(𝑘+3)
𝑥𝑍21

(𝑚)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(2−𝑘−𝑚)
))  

 = −(𝑘+3+𝑚
𝑚

) 𝑍21
(𝑘+3+𝑚)

𝑥 (
𝑤
𝑤′
|1
(5+𝑘+𝑚)

2(2−𝑘−𝑚)
) + 𝑍21

(𝑘+3)
𝑥 (
𝑤
𝑤′
|1
(5+𝑘)2(𝑚)

2(2−𝑘−𝑚)
) 

It became clear          𝑆0𝜕𝜘 + 𝜕𝜘𝑆1 = 𝑖𝑑𝑀1 
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We obtained from 2,3 and 4 that {𝑆0, 𝑆1, 𝑆2, 𝑆3}, {𝑆0, 𝑆1, 𝑆2} 𝑎𝑛𝑑 {𝑆0, 𝑆1} have a 

contracting homotopy meaning the complex above are exact [8]. 

 

5. Conclusions 

With my effort ,I concluded that the complex are exact  in  (5,5)∕ (u, 0) when 

u = 1,2,3. 
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