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Result for the terms of the characteristic free resolution for the 
partition (9,9)
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Abstract
By applying and proving that Si–1 ∂x + ∂x Si = idMi

 for i = 0, 1, 2, …, 8 are contracting 
homotopy by considered two-rowed Weyl module, also prove the exactness of the sequence 
of the terms of Weyl resolution of characteristic-free resolution for (9,9). 

Subject Classification (2020):  13D07.

Keywords: Weyl resolution, Homotopies, Resolution, Characteristic free.

*	E-mail:	istabraq.hasan2103m@ihcoedu.uobaghdad.edu.iq (Corresponding Author)
†	 E-mail:	niraan.s.j@ihcoedu.uobaghdad.edu.iq

*	E-mail:	0009-0006-7259-2705
†	 E-mail:	0000-0001-5340-3020

Journal of Discrete Mathematical Sciences & Cryptography
ISSN  0972-0529 (Print), ISSN  2169-0065 (Online)
Vol. 28 (2025), No. 2,  pp. 381-385
DOI : 10.47974/JDMSC-2020

http://www.tarupublications.com
http://dx.doi.org/10.47974/JDMSC-2020


382� E. F. HASSAN AND N. S. JASIM

1. Introduction 
   has 1 and commutative ring,   is a free  -module and     be the 

divided power algebra of degree  ,    is the exterior algebra of finitely 
generated free  -module   and for the partition    ,                 
where       is the Weyl map      :   

 
→  , [1], [2]. The author in [3] 

defined contracting homotopy {  }. The partitions (3,3,2), (8,7,3), (6,6,4;0,0) 
and (7,7,4;0,0) studied respectively, in [4-7]. We applied the same idea in [8] for 
the partition (9,9). Also, we can employ that for 2-visible submodules and 
modules,    (2, ), where   = 23, 29, 31, 37,   (2, ),   = 23, 29, 31, 37,    , 
   ,           ), for a prime    9 and rad-quasi-prime submodules, which 
are studied by authors in [9-20]. 

2. The Outcomes  
The terms of Weyl resolution for the partition (9,9) are 
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The homotopies {  }; where   = 0,1,2,…,8 are below with prove that are 

contracting 
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and so as   ,       ,      . So we have the following diagram 

  8

x  7

x  6

x  5

x  4

x  3

x  2

x  1

x

  0

x   
Now we have 
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It is clear that                
By that same way, we can get that,                 ,   = 3, 4, …, 8. 
Thus {  };   = 0,1,2, …, 8 is a contracting homotopy [3], which implies 

the exactness of the following complex  
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