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1. Introduction

Let Rbe a commutative ring with 1, Fbe a free module and D,F be the divided power of degree b. The
technique used in this paper to study the complex of lascoux leaned heavily on the construction of an arithmetic
koszul complex [2] and the certain sequence of skew-shapes together with mapping cone properties [7] of the
complex. Recall the standard kind of maps which used in this work by place polarizations operators d,;, ds,, d3; and
it'’s divided powers, where

62(?: Dp+x F® Dy F® D, F — D,F & DgF ® D,.IF which is the place polarization from place 1 to place 2 and
635?: DpF @ Dg1i F ® D, F — Dy F ® DyF ® D, F which is the place polarization from place 2 to place 3.

The complex of Lascoux within the below cases, (2,2,2), (3,3,2) and (4,4,3) are studied by the authors in [4], [5]and
[6] as a graph by satisfying the notion of mapping Cone as in [7].

In this study we tend to discuss the complex of characteristic zero within the case of partition (7,7,3) as a diagram
by utilize the speculation of mapping Cone [7].
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The map aék) which implies the divided power of the place polarization d; wherever j ought to be butiwith its

Capelli identities [2], during this paper we tend to solely used the below identities:

053 0 0P = ¥gao 05y P 053 P oy (L1)
057 0 053" = T pao(~ 1) 05777 0 91 0 0 (12)
05, 0 85y = 05} 0 95 (1.3)
05, » 85y =05y o 0, (1.4)

2. The Terms of Lascoux Complex in the Case of Partition (7,7,3)
The locations of the terms of the complex can be committed to the length of the permutation to that they
correlate with [1],[4]. Currently within the case of the partition 1 = (7,7,3), we have the subsequent matrix:

D,F D,F D,F
DgF D,F D,F
DoF DgF D,F

The Lascux complex has the corresponding among its terms as below:
D,F @ D,F @ D;F < identity

DgF ® DgF ® D3F «— (12)

D;F ® DgF ® D, FF < (23)

DyF @ DgF @ D,F = (123)

DgF ® DgF ® D, F «— (132)

DyF @ D,F ® D, F = (13)

So, the complex of Lascoux in the case of the partition A = (7,7,3) has the form:
DsF®DF®D,F  D,FQDF® D,F

D,F ® D,F® D,F - & o ® -D,F®D,FR®D;F
DF®D,FO®D,F  DyF@DFQD,F

3. The Diagram of the Complex of Lascoux in the Case of Partition (7,7,3)

Look at the following diagram:

DyF ®@ D,F ® D;F — 5 DyF ® DgF @ D, F——DgF ® DJF @ DsF

l t, I J' £, L l%

DyF @ DF @ DoF — > D, F ® DgF @ DoF— D, F ® D, F @ DsF

Now, if we define

¢;: DoF ® D,F ® D, F — DgF @ DgF ® D, F
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as ¢ (d) = 0,4 (d) ;where d € DoF ® D,F @ D, F
t;: DoF @ D;F ® D;F — DyF @ DgF ® D, F

as ¢, (d) = 95, (d) ;where d € DoF ® D,FQ D, F
And

uy: DgF @ DgF ® D,F — D, F @ DgF ® D, F

asu, (d) = 05 (d) ;where d € D,F ® DgF ® D,F
Now, we must define the map:

t,:DgF ® DgF @ D, F — D,F @ DgF ® D,F by

t(d) = (595 ° 95y 951)

Lemma (3.1):
The diagram ] is commute.
Proof:
To demonstrate that ] is commute, we must proveu,; o t; =t, o ¢;
Now if we use Capelli identity we get:
o, = 6(2) 6(;)

_ M () (€] (€]
=03, © 0,1 -0y © 035

=[|:20C1 O

On the other hand, if we define:
u,: D,F ® DgF @ D,F — D,F @ D,F @ D;F
As u,(d) = 95, (d) ; whered € D,;F ® DgFF ® D, and
t3:DgF® DgF® D3F — D, FQ D, F @ D3 F
as t3(d) = 9,4 (d) ;where d € DgFF @ D¢F @ D;F and
C,: DgF @ DgF @ D1 F — DgFF @ DgF® D3 F

As ¢, (d) = 82



4 Nubras.Y/ Haytham.R JQCM - Vol.12(1) 2020, pp Math.1-8

Lemma (3.2):
The diagram L is commute.
Proof:

To prove that L is commutative, we must prove t; o ¢, = w, o t;, i.e.
o, = 0;) 0057
by using Capelli identities we get
02 0 0- 0 oo
-0 o (080 0 o)

=I1I12°tt2

Lemma (3.3)
The totally diagram is commutative.
Proof:

To demonstrate that the totally diagram is commutative, we must prove that t; e c, o ¢y =w, o w, o t; i.e.
o <0 0 off =0ty 02 o oY
Now if we use Capelli identity we get:
031 0037 09y, =03, 0 05 0 057 + 057 0 03 0 97
-2 0200+ o 0o o)
And
037 07 0037 = 057 0 03, 0 03)) + 93 0 05y 0 05

=2 0,7 0057 + 057 0 05 0 05

Now, consider the following diagram:

DoF @ D,F ® D,F —— DgF ® DgF ® D; F— - DgF ® DeF @ D5 F
{tll A //’9_/’/1\}1 l 5

DoF ® D¢F ® D,F ——D,F @ DgF @ D,F——D,F @ D,F ® D;F

Define:

0: DoF ® DyF® D,F — DyF® DF® D;F, by:

1,01 1 1
0= (; 6352) ° 62(1) + 6351))
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Lemma (3.4)
The diagram H is commutative.
Proof:
To demonstrate that H is commutative, we must prove ¢, o ¢;= 6 o t;
cy 00, =953 09
by using Capelli identities we get
<0 02 o 0y
-(Gof ool + o) o)

:Hoftl

Lemma (3.5):

The diagram M is commutative.
Proof:

To demonstrate that H is commutative, we must prove u, o u,= t; o 8

Uy oWy = 63(;) ° az(i)
by using Capelli identities we get
- 0« oY o o)
=057 0 (505005 + 037
=t;00
lastly, we can define the maps oy, 0, and g5 where:

DeF® DgF® D, F
03: DyF ® D,F @ D;F — ®
DyF® DF® D, F
by:
a3 (%) = (€, (%0), t, (1))
= (05700, 5, (00))

;where ¥ € DoF ® D,FQ D, F

DyF ® DF® D,F  DgF ® DyF® Dy F
Oy @ b @

DoF® DF® D,F  D,FQ DyF® D, F
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by:
75 (1, #5)) = (€2001) - 0(6)), 1y () - (1 );
= (03 00) - (585, 0 05 + 057) (62), (957 02) - (585 85+ ) (4r))
DgF ® DgFQ D, F
where (34, #;) € @
DoF® D F® D, F
and
DeF® DgFQ D5 F
op ® — D,F® D,FQ D;F
D,F® DgFQ D, F
by
01(Ga1, ) = (85001) + U, (362))

= (05 (1) + 05 (312))

DgF @ DgF ® D5 F
where (34, x,) € ®

D,F ® DgF @ D,F

Lemma (3.6):

DsF®D,F®D,F DyF®DF® D,F
D,F ® D,F® D,F — ® > ® - D,F ®D,F® D,F
DFR®D,FR®D,F D,F®DyFR D,F

is complex.

Proof:

As 63(? and az(i)are injective from its delineation [3], then we get o5 is injective
Now
0y © 03 (%) = 03(cy (30), T, (3))

= 0,(05y (%), 053 (%))

= (c2(85 () - 0853 (30), wy (853 (30)) - (5 ().
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Now
(€2(02106)) - 0(03200)) = (353 © 057 - 505, 0 057 0 95 - 951 © 932) ()
= (955 0 057 - 057 0 05 + 05 0 B3, - 057 © 932) ()
=0.
and
(3 (932 00)) - 12020 06)) = (953) © 95 00) - (5053 © 837 0a1) 07 (30)
= (057 0 95,)- 95 0 057 + 95y 0 031) ()
= (057 0 95, - 05 0 05 - 95 0 331+ 95 © 931) ()
=0.
So we get g, o g5(x) = 0.
and
01 © 0, (31, 13) = 0y(C5 (31) - 0(32), Wy (35) - t,(34))
= 0,((0501) — G 05 0 05) +051)002), (05 + 3 057 0 05 — 951 ) (222)
= 051 (053 ) — G 053 0 05 + ) 0e) + 957 0 (57 + 5 95 0 97 -
05 )062))
= (62(1) ° 63(;)' ag) ° az(i) + 63%) °©d3q) (#,) + (-62(? ° 63(;) - 62(1) °© 031+ 65) °
62(?) (52)
= (053 95y - 05 0 931 - 053 0 () + 953 © 031) (1) + (-0, 0 057~ 077 o
031 - az(i) °© 031+ 63%) ° 62(?) (#2)

=0 i
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