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Outcome for the Case (11,10; 1)

Waleed Khalid Jaber 1,2,*, Niran Sabah Jasim 1

1 Department of Mathematics, College of Education for Pure Science Ibn-Al-Haitham, University of Baghdad, Baghdad, Iraq
2 Department of Mathematics, College of Computer Sciences and Mathematics, University of Thi-Qar, Nassiriyah, Iraq

ABSTRACT

Through this work R is a commutative ring with 1, ℱ is a free R-module and Di is the divided power algebra of degree
i. A partition of length `(λ) = n is a sequence (λ) = (λ1, λ2, . . . , λn) of non-negative integers in non-increasing order
λ1 ≥ λ2 ≥ · · · ≥ λn > 0. The weight of a partition λ is |λ| = λ1 + λ2 + · · · + λn. A relative sequence is a pair (λ,µ) of
sequences such that µ ≤ λ and denoted by λ/µ. If both (λ) and µ are partitions then the relative sequence (λ/µ) is called
a skew partition. Let Z21 be the free generator of divided power algebra D(Z21) in one generator. The divided power
element Z(ℯ)

21 of degree ℯ of the free generator Z21 acts on Dp+e + Dq−e by place polarization of degree ℯ from place 1
to place 2. The graded algebra A = D(Z21) acts on the graded module ℳ = Dp+e + Dq−e =

∑
ℳq−e, the degree of the

second factor determines the grading. M is a graded left A = −odule, where for w = Z(ℯ)
21 ∈ A and v ∈ Dp+e + Dq−e, so

we have: w(v) = Z(ℯ)
21 = (v) = ∂ (ℯ)

21 . This article surveys the exactness of the Weyl resolution of the sequence for the case
(11,10; 1) after getting the contracting homotopy of {Si}; where i = 0,1, . . . , 8, and the terms of the characteristic-free
resolution for it.

Keywords: Divided power algebra, Letter place, Overlap, Place polarizations, Resolution, Weyl module

Introduction

Writer in1 discuss Kλ/µℱ as:

For Kλ/µℱ = Im(d′λ/µ) where d′λ/µ:Dℱ→
∧
ℱ (Weyl map), so

∑
Dp+k ⊗ Dq−k

�
−−−−→ Dp ⊗ Dq

d′λ/µ
−−−−→Kλ/µ→ 0

Searchers in2 define the representation of the group. For case (11,10;1) the authors treatise this treatise as
an application of the Weyl resolution in cases (4,4,3),3 this can be employed for the differential subordination
and superordination, fuzzy maximal sub-modules, almost projective semimodules and semigroup ideals and
right n-derivation in 3-prime near-rings.4–7 Authors in8,9 study the hyper fuzzy AT-ideals of AT-algebra and
spectrum of secondary submodules which can be also apply to this idea.

Main upshots

As in1,5 for the case (11,10;1) gain
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ℳ0 = D10 ⊗ D10

ℳ1 = Z(b)
21xD10+b

⊗
D10−b; where 2 ≤ b ≤ 10

ℳ2 = Z(b1)
21 xZ(b2)

21 xD10+|b|
⊗
D10−|b|; where 3 ≤ |b| = b1 + b2 ≤ 10 and b1 ≥ 2

ℳ3 = Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xD10+|b|

⊗
D10−|b|; where 4 ≤ |b| =

∑3
i=1 bi ≤ 10 and b1 ≥ 2

ℳ4 Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xZ(b4)

21 xD10+|b|
⊗
D10−|b|; where 5 ≤ |b| =

∑4
i=1 bi ≤ 10 and b1 ≥ 2

ℳ5 Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xZ(b4)

21 xZ(b5)
21 xD10+|b|

⊗
D10−|b|; where 6 ≤ |b| =

∑5
i=1 bi ≤ 10 and b1 ≥ 2

ℳ6 Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xZ(b4)

21 xZ(b5)
21 xZ(b6)

21 xD10+|b|
⊗
D10−|b|; where 7 ≤ |b| =

∑6
i=1 bi ≤ 10 and b1 ≥ 2

ℳ7 Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xZ(b4)

21 xZ(b5)
21 xZ(b6)

21 xZ(b7)
21 xD10+|b|

⊗
D10−|b|

; where 8 ≤ |b| =
∑7

i=1 bi ≤ 10 and b1 ≥ 2

ℳ8 Z(b1)
21 xZ(b2)

21 xZ(b3)
21 xZ(b4)

21 xZ(b5)
21 xZ(b6)

21 xZ(b7)
21 xZ(b8)

21 xD10+|b|
⊗
D10−|b|;

where 9 ≤ |b| =
∑8

i=1 bi ≤ 10 and b1 ≥ 2

ℳ9 = Z(2)
21 xZ

(1)
21 xZ

(1)
21 xZ

(1)
21 xZ

(1)
21 xZ

(1)
21 xZ

(1)

21 xZ
(1)
21 xZ

(1)
21 xD20

⊗
D0

Explore the upshots

The construction and the exactness of the sequence of the contracting homotopies {Si} where i = 1,2, . . . ,8
discuss in this section as follows

S0 : ℳ0 →ℳ1, S0

(
W
W ′

∣∣∣∣1(10)2( )

2(10− )

)
=

 Z( )
21χ

(
W
W ′

∣∣∣∣1(10+ )

2(10− )

)
; i f = 2,3,4, . . . .9

0 ; i f ≤ 1
,

S1 : ℳ1 →ℳ2, S1

(
Z( +1)

21 χ

(
W
W ′

∣∣∣∣1(11+ )2(V)

2(9− −V)

))
=

 Z( +1)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+ +V)

2(9− −V)

)
; i f V = 1,2, . . . ,8

0 ; i f V = 0
,

S2 : ℳ2 →ℳ3, S2

(
Z( 1+1)

21 χZ( 2)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2, . . . ,7

0 ; i f V = 0
; where | | = 1 + 2,

S3 : ℳ3 →ℳ4, S3

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2, . . . ,6

0 ; i f V = 0
; where | | = 1 + 2 + 3.

S4 : ℳ4 →ℳ5. S4

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2, . . . ,5

0 ; i f V = 0
;

where | | = 1 + 2 + 3 + 4.

S5 : ℳ5 →ℳ6. S5

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2, . . . ,4

0 ; i f V = 0
;

where | | = 1 + 2 + 3 + 4 + 5.
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S6 : ℳ6 →ℳ7. S6

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2,3

0 ; i f V = 0
;

where | | = 1 + 2 + 3 + 4 + 5 + 6.

S7 : ℳ7 →ℳ8. S7

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1,2

0 ; i f V = 0
;

where | | = 1 + 2 + 3 + 4 + 5 + 6 + 7.

S8 : ℳ8 →ℳ9. S8

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))

=

 Z( 1+1)
21 χZ( 2)

21 χZ
( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
; i f V = 1

0 ; i f V = 0
;

where | | = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8.
Now to prove that Si∂x + ∂xSi+1 = idℳi+1 , for i = 0, 1, . . . , 8.

S0∂x

(
Z( +1)

21 χ

(
W
W ′

∣∣∣∣1(11+ )2(V)

2(9− )

))
= S0∂

( +1)
21

(
W
W ′

∣∣∣∣1(11+ )2(V)

2(9− )

)
=

(
+ 1+ V

V

)
Z( +1+V)

21 χ

(
W
W ′

∣∣∣∣1(11+ +V)

2(9− −V)

)
And

∂xS1

(
Z( +1)

21 χ

(
W
W ′

∣∣∣∣1(11+ )2(V)

2(9− )

))
= ∂x

(
Z( +1)

21 χZ(V)
21 χ

(
W
W ′

∣∣∣∣1(11+ +V)

2(9− −V)

))
= −

(
+ 1+ V

V

)
Z( +1+V)

21 χ

(
W
W ′

∣∣∣∣1(11+ +V)

2(9− −V)

)
+ Z( +1)

21 χ

(
W
W ′

∣∣∣∣1(11+ )2(V)

2(9− )

)
Clearly S0∂x + ∂xS1 = idℳ1 .

S1∂x

(
Z( 1+1)

21 χZ( 2)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S1

(
−

(
| | + 1

2

)
Z(| |+1)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χ∂
( 2)
21

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
=

(
−

(
| | + 1

2

)
Z(| |+1)

21 χZ(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + V

V

)
Z( 1+1)

21 χZ( 2+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

))

And

∂x S2

(
Z( 1+1)

21 χZ( 2)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

))
=

(
| | + 1

2

)
Z(| |+1)

21 χZ(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + V

V

)
Z( 1+1)

21 χZ( 2+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
; where | | = 1 + 2.

Clearly S1∂x + ∂xS2 = idℳ2

S2∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S2

[((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
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+ Z( 1+1)
21 χZ( 2)

21 χ∂
( 3)
21

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
× Z( 1+1)

21 χZ( 2+ 3)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
,

And

∂xS3

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

))
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ∂

(V)
21

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
; where | | = 1 + 2 + 3.

Clearly S2∂x + ∂xS3 = idℳ3 .

S3∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S3

[
−

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
3 + 4

4

)
× Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χ∂

( 4)
21

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
,

And
∂x S4

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

))
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=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 ∂

(V)
21

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
; where | | = 1 + 2 + 3 + 4.

Clearly S3∂x + ∂xS4 = idℳ4 .

S4∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S4

[((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ∂

( 5)
21

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
5 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
And

∂x S5

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)+(V)

2(9−| |−V)

))
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= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| ,|+V)

2(9−| |−V)

)
−

(
5 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ∂

(V)
21

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χ Z ( 2)
21 χZ( 3)

21 χZ
( 4+ 5)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
5 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
;

where | | = 1 + 2 + 3 + 4 + 5.
Clearly S4∂x + ∂xS5 = idℳ5 .

S5∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S5

[
−

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ∂

( 5)
21 Z( 6)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
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+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ

(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
6 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)

And
∂x S6

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)+(V)

2(9−| |−V)

))
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| ,|+V)

2(9−| |−V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ∂

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χ Z( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
;

where | | = 1 + 2 + 3 + 4 + 5 + 6.
Clearly S5∂x + ∂xS6 = idℳ6 .

S6∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S6

[((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)



BAGHDAD SCIENCE JOURNAL 2025;22(2):664–676 671

−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ∂

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
7 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)

And

∂x S7

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)+(V)

2(9−| |−V)

))
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| ,|+V)

2(9−| | −V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ

(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
7 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ∂

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
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= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χ Z ( 2)
21 χZ( 3)

21 χZ
( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
7 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
;

where | | = 1 + 2 + 3 + 4 + 5 + 6 + 7.
Clearly S6∂x + ∂xS7 = idℳ7 .

S7∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= S6

[
−

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ( 8)

21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
−

(
7 + 8

8

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+ 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χ∂

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)]
= −

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
( 8)
21 χZ

(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
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+

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ( 8)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
7 + 8

87

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+ 8)
21 χZ(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
8 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
And

∂x S8

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

))
= ∂x

(
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)+(V)

2(9−| |−V)

))
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| ,|+V)

2(9−| | −V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ( 8)

21 χZ
(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
7 + 8

8

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7+ 8)
21 χZ

(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
8 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8+V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ∂

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
=

((
1 + 1+ 2

)
2

)
Z( 1+1+ 2)

21 χZ( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
2 + 3

3

)
Z( 1+1)

21 χZ( 2+ 3)
21 χZ( 4)

21 χZ
( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
3 + 4

4

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3+ 4)
21 χZ( 5)

21 χZ
( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
4 + 5

5

)
Z( 1+1)

21 χ Z ( 2)
21 χZ( 3)

21 χZ
( 4+ 5)
21 χZ( 6)

21 χZ
( 7)
21 χZ

( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
5 + 6

6

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5+ 6)
21 χZ( 7)

21 χZ
( 8)
21 χZ

(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
6 + 7

7

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6+ 7)
21 χZ( 8)

21 χZ
(V)
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+

(
7 + 8

8

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 8)
21 χZ

( 7+ 8)
21 χZ

(V)

21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
−

(
8 + V

V

)
Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

(8+V )
21 χ

(
W
W ′

∣∣∣∣1(11+| |+V)

2(9−| |−V)

)
+ Z( 1+1)

21 χZ( 2)
21 χZ

( 3)
21 χZ

( 4)
21 χZ

( 5)
21 χZ

( 6)
21 χZ

( 7)
21 χZ

( 8)
21 χ

(
W
W ′

∣∣∣∣1(11+| |)2(V)

2(9−| |−V)

)
;

where | | = 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8.
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Clearly S7∂x + ∂xS8 = idℳ8

Thus {Si}; where i = 0, 1, 2, . . . , 8 is a contracting homotopy10 which implies the complex

0→ℳ9→ℳ8→ℳ7→ ℳ6→ℳ5→ℳ4→ℳ3→ℳ2→ℳ1→ℳ0

is exact.

Results and discussion

In this article, the terms of the characteristic-free resolution for the situation (11,10; 1) and the exactness of
the Weyl resolution of the sequence are surveyed after obtaining the contracting homotopy of {Si}; where i =
0,1, . . . , 8.

To get the results of this work the important computations which are Si−1∂x + ∂xSi = idℳi ; where i =
0,1,2, . . . ,8 proved.

Conclusion

The exact complex sequence of the terms of the characteristic-free resolution got in this work from the
contracting homotopies of {Si} where i = 0,1,2, . . . , 8 for the case (11,10;1) after finding all the terms of
the Weyl module and the Weyl module resolution, also by using the form of the letter place the maps of {Si}
where i = 0,1,2, . . . ,8 are described and ∂ (ℯ)

21 the composition of place polarizations from places 1 and 2 of
degree e to the negative place {1′,2′, . . . ,12′} act on. D10+e ⊕ D10−e.
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;11,10)ةلاحللةجیتن 1)

1مساجحابصنارین،1,2*رباجدلاخدیلو

.قارعلا،دادغب،دادغبةعماج،)مثیھلانبا(ةفرصلامولعللةیبرتلاةیلك،تایضایرلامسق1
.قارعلا،ةیرصان،راقيذةعماج،تایضایرلاوبوساحلامولعةیلك،تایضایرلامسق2

ةصلاخلا

ℓ(λ)لوطلاتاذةئزجتلا.iةجردلانمةمسقلاىوقربجوھDiورحلاRساقموھF،1تاذةیلادباةقلحيھRلمعلااذھللاخ
= nةلسلسلايھλ = (λ1, λ2, …, λn)دیازتمریغبیترتبوةبلاسلاریغتاحیحصلانمλ1≥ λ2≥ …≥ λn > نزو.0

|λ|وھλةئزجتلا = λ1 + λ2 + …+ λn..جوزلايھةیبسنلاةلسلستملا(λ,μ)ناثیحبتلاسلستملانمμ ≤ λاھلزمریو

ةمسقلاىوقربجلرحلادلوملاZ21نكیل.ةفرحنمةئزجتىمستλ⁄μةیبسنلاةلسلسلانافةئزجتμوλنملاكناكاذا.λ⁄μزمرلاب

D(Z21)ةمسقلاىوقرصنع.دحاودلومبZ(e)
D(p+e)يفلثمیZ21رحلادلومللeةجردلانم21 + D(q−e)نميناكملاباطقتسلااب

Aيربجلاجردتلا.2ناكملاىلا1ناكملانمeةجردلا = D(Z21)ساقملاجردتبلثمیM = D(p+e) +D(q−e) = ∑M(q−e),،

wلكلثیح،جردتملارسیلاا=AساقموھM.جردتلاربتعتيناثلاموسقملاةجرد = Z(e)
21 ∈ Aوv ∈ D(p+e) + D(q−e),ھناف

w(v)انیدل = Z(e)
21 = (v) = ∂

(e)
;11,10)ةلاحللةلسلستملللیاوللحتمامتسردیثحبلا.21 يبوتوموھلادقاعتلاىلعلوصحلادعب(1

.اھلرحلا-زیمملاللحترصانعو،i=0,1,2,…,8ثیح؛{Si}ـل

.لیاوساقم،للحت،تاباطقتسلااعقوم،لخادت،فرحلاعقوم،ةمسقلاىوقربج:ةیحاتفملاتاملكلا
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