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Abstract

The main aim of this paper is to study the application of Weyl module resolution
in the case of two rows, which will be specified in the skew- partition (6, 6)/(1,1)
and (6,6)/(1,0), by using the homological Weyl (i.e. the contracting homotopy and
place polarization).
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1. Introduction

Let / be a commutative ring with identity # and let it be a free R-module. Let D s be the
divided power of degree &.

Consider the figure below, which is associated with the resolution of the two-rowed Weyl
module
K aut = Im (ﬂ" Afu ) where @A/ isthe Weyl map that is described in [1] as follows:
J=

0 | n

n 1)

We have:

- t ~ i
BO &0 wuwy Od O uum 0; ©0 )

And by using letter place, the maps will be explained now as follows:
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where
VA0 NO &0 , O =B T
and

g =t .11 A
is the composition of place polarization, from positive places {1,2} to negative places {1', 2',
. (pt)'y.
Also, as shown in[2],10 delivers a component ¢t of O & O toBw & asech
where B @& cGeeis the element of the diagonal of ®in'O & O .

Let be the free generator of the divided power algebra D( ) in one generator, then the
divided power component of degree of the free generator actsonO 5 Q, by

place polarization of degree  from place 1 to place 2.
Particularly, the graded algebra with identity 6 'O ) acts on the graded module
b=BO aQ =B0, ,wherethedegree of the 2" factor dictates the grading[3-5].

Therefore, 0 isa graded left A-module, where for 0 N0 and
ON O a'O ,bydefinition, we have:
00 o 1t 0. 4)

And if we have (0 ), which is the graded strand of degree q

Dg:00 0 dt ...0 0wt ... 0 wut O (5)

of the normalized bar complex Bar(0 , 0; S, *), and S = {x}.
By definition, U gis the complex:

® 8w W0 & ss WAL
® 8o P80 gy WL
W B W (80 Wi 0 a0 (6)

where [Q=BQand ‘Q is the boundary operator! . Notice that (6) illustrates a left complex
¢ =0) over the Weyl module in terms of bar complex and letter-place algebra. Furthermore,

when, in (6), the separator w disappears between and the components in the tensor

product of the divided powers, this means thatT  is applied to the tensor product [1, 6].

The authors in earlier works [4, 5] exhibited the terms and the exactness of the Weyl
module resolution in the cases of partition (8,7) and skew-shape (8,6)/(2,1) . In this work, we
locate the terms and the exactness of the Weyl module resolution in the cases of skew-
partition (6, 6)/(1,1) and (6,6)/(1,0).

2. Application of Weyl Module Resolution in the Case of Partition (6,6)/(1,1)
2.1  The Terms of Weyl Module Resolution in the Case of Partition (6, 6)/(1,1)

In this section, we find the term for the resolution of Weyl module in the case of the
Partition (6,6)/(1,1).
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2.2  The Exactness of Weyl Resolution in the Case of Partition (6,6)/(1,1)
Mg~ M, 5 My — 2 M, — o M, — 5 M
zdl%l%l S, idl%dl%il
a,, a,, a,, 3., 3,,
MS M4- M3 MZ Ml 8]
The contracting homotopies {"Y hwhere i=1,2,...,4, are:
"YdO & O B a fsuch that: '
Y lg)aep C - 3£ I’TQ""Q Tt
S m e n
"YdB a a hsuch that:
) 0 p ¢ B vop e pkfo
Y Oee a O
N T[ e n
Y4B ssd 55 ss@ g, suchthat:
o 0 s s
Y 0 eepc s sc -
0 $s . .
0 eg ss e®  plth ‘wheres@ 0 Q
T &
vdB . s s& $s

s Sd s v Such that:
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where k| =" Q+Q Q+70Q.

It is clear that Y47 Y ="00Q.
From the above homotopies, we obtain that{™, "Y, ™¢, ¥, ¥} is a contracting homotopy [7],
which means that the complex
T ©40 030 020 019 0oisexact.
3. Application of Weyl Module Resolution in the Case of the skew- Partition

(6, 6)/(1, 0)
3.1 The Terms of Weyl Module Resolution in the Case of the skew- Partition

(6, 6)/(1, 0)
The resolution of Weyl Module associated to this case has the following terms.
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3.2 The Exactness of Weyl Resolution in case of the skew-partition (6,6)/(1,0)
M. s > M, . M, s M, % M, % M
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The contracting homotopies {"Y hwhere i =1,2,3,4, are
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From the above homotopies, we have that {6, “Y, ™¢, ™, "¥} is a contracting homotopy
[7], which means that our complex is exact.
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