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Keywords: the separator x vanishes between Zggand ag. We depend on the definition of the

Mapping Cone, mapping Cone and applying that for the partition (4, 4, 3) to find the resolution

Divided Power Algebra, of the Weyl module for characteristic 0 in the situation of partition (4, 4, 3)

Place Polarization,

Resolution of Weyl Module without depends on the resolution of the Weyl module for characteristic free.

Also by using Capelli identities we prove the sequences and the subsequences of
Copyright Authors, 2023, College. of the terms of characteristic zero satisfy the mapping Cone. Finally by the
Sciences, University of Anbar. This is an commutative of each diagram in these sequences and subsequences we get the
open-access article under the CC BY 4.0 reduction of the terms of the resolution of the Weyl module for characteristic

license (http://creativecommons.org/licens . .-
es/byl4.0l). free to the terms of the resolution of the Weyl module for characteristic 0.

1-INTRODUCTION Describe the Capelli identities as follows:

Let R be a commutative ring with 1, F be a free

R-module and D; be the divided power algebra of Letjjh,l € p*the divided powers of the place

polarizations meet the following identities:

degree j.

The partition resolution ( p+t; +t,,q+ 1 .
t,,7) this as depicted in the diagram below: “Ifh#]

3D 36) _ 3(5—a) 3(r—a) 3()
B = t 5 05 0 = ZazoOpy 05 Oy
W=
9} 3 30 _ _ 35—a) 3(r-a) 3(@)
: O 05" = Lazo(=D)%0y" 05 0y,

2- if j#hand] # I then 33 3 = 0”3
The publications of [1-3] studied Weyl module

resolution for partitions (4, 4, 4), (7, 6, 3) and (8, 7, 3), In this article, we use mapping Cone to assess the
correspondingly. In [4] Haytham R.H. and Niran S.J resolution of the Weyl module for characteristic 0 in
demonstrate the scope and precision of the Weyl the situation of partition (4, 4, 3) ,without relying on"
resolution in the situation of division (8,7) They also the resolution of the Weyl module for characteristic
demonstrate the concepts of characteristic-free free for a similar partitioning.

resolution and Lascoux partition resolution in [5] (4, 4,

3). in [6] D.A.Buchshaum and Rota G.C. 2-CHARACTERISTIC  (0) REESOLUTION OF

WEYL MODULE WITH MAPPING CONE IN
THE EVENT OF (4, 4, 3)
*Corresponding author at: Department of Mathematics, We need to examine the concept of mapping

College of Science,_Mustansiriyah University, Baghdad, Iraq; Cone as in [7] prior to ana|yze the resolution of Weyl
ORC.ID.https.//orud.org/OOOO—OOOO—OOOOO—,TeI.w_L9_64780800.3302 module for characteristic O in isolation of
E-mail address: haythamhassaan@uomustansiriyah.edu.ig A

characteristic-free.

Consider the commute diagram below
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N
n
~
P

m=1 7 ned
Dy Di-1 D, Disi Dos:

If a row sequencing must be exact,
Op_1:Co®D,_; = Cpp1®D, is known by
(@b) = (=dn(@), d"n_y (b)t + f(a))
Suchthatd,,_4cd,=0;Vn € Z*

[ 0, é (- I

Cia C.@0,-, €01 @0, ———p C, 380, 4, =

Is exact.
Consider Lascoux complex on your partitioning
(4, 4, 3) like the diagram below:

1y
0 ———— D F®D,F®D,f ——— D F®D,F®D,F

a2 N b,

v 3 v
0 —————D F®D.F®D,f ——— D, F®D,FOD,f

dl

Ka,63)F)

“+

Figure (2, 1)
Where

1wy (v) = 03,(v) ; v € DF®DFRD;F
a,(v) = 851 (v); v € DF®DJFRD;F
u(0) = 0D (v); v € DFODFRDF

uz(v) = 332(0); v € Dyf®DsFRD,F
And

b, (v) = 321(”’); v € D5f®D§f®D3f
We define b, by by () = (1/5 0,105, +
031)(v) ;v € Dg®D3Q@D,

Proposition (2.1): The diagram H is commute
Proof:

(uzeaq)(v) = (byouy ) (vr)

(053 321) () = (byouy) (v)
From Capelli identities, we know that
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055 031 = 051057 + D205,

= (1/2 021032 + 031)032
b (v) = (1/2 021032 + 031)(v) ;v €
Dc®D3&®D;

Consider the following diagram:
1L
0——— D F®D,F®D,F ———» D FGD,FOD,F

ay H by

11,
D.f®D.F®D,f ———— D.F®D,FD.F

Getting the sub complex:

Where
y DFBDFE0.F
§————+ DFGDFOD,f et B ———— D,FOD,fE0,F
D@0, OD,
g3(X) = (032(%), 021 (X))
And

S1(%1, %) = as@@‘z) + (1/2 021032 + 031) (X1)

Proposition (2.2): In the above diagram we have

Im(g3) S ker(s;)
Proof:

(5pg3)(0) = 51(—03,(b), 021(b))

= 83(3)(6.21(5) +(1/2 021032 +
831)(—832(b))

= (059051) (®) — (1/5 021052052) (0) —

(032031)(b)

= (3§§)321) () — (32133(,?) (b) —
(8326.31)(b)
But from Capelli identities;

(5£92)(®) = (95021 (6) + (032051) (6) —
(62163%)) (b) - (832631)(b)
=0
Consider this diagram:

DIEDSESD.F

v
0 sy D F DD RO L

D PR R0F

D F @D F R0 F

G B,

0SB0 205

D Fen e, f

Figure (2, 2)
Now we define
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D F®D:F@D,F
Sa: 5]
D:F®D:F&®D,F

S2(8,0) = 053 (8) + (1/5 052021 — 931)(b)

— D, f®D:;F®D,F

Proposition (2.3): G in figure (2.2) is commute.
Proof:
(b20 51)(4,b) = (uz° 5,)(3,b)
(b20 51)(&,B) = b, (( 955 (®)) + (/5 02195, +
931)(3))

= 321(( 6(2)(5) )+ (1/2 621632
951)(3))

= (01053 (®)) + (1 8101055 + 921051) ()
= (082051 — 032051) (B) +

(632 21 — 01031 + 021031)(3)
But from Capelli identities ;

(b20 S1)(3,b) = 03, ((1/2 032051 — 331)(b) +
RC))

= (u3° 52)(@,b)

The following complex:
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by
S
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=
.

i

Where
g2(3,0) = (—51(&,b),5,(3, b))

= (=02 ®) = (1/5 92103, -
031) (@), 057 @) + (1/5 032051 — 31) (®) )
g1(3,5) = 8,1 (3) + 95,(b)

Proposition (2.4): In the above diagram we have

Im(gs) € ker(g;)
Proof:

(20 ¢3)(d) = g, (—332(51):321(51)) ;a
€ D¢®D,&®D;
= ((—6353)621) @ + (1/2 02103203, —
031032) @), (—057032) ()
+(1/2 032021071 + 321331)(51))
(( 0(2)621) @
(6216(2)
— 03105) @), (—057032) @)
+ (33232(? + 021631) (51)>
But from Capelli identities;
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(920 :)@) =((—0530,1) @) + (02105) @) +
(332331)(5) - (331632)(3).
(—052952) (@) + (3205) @) — (020951) @) +
(321331)(5) )

= (0,0)
Proposition (2.5): In the above diagram we have

Im(g,) < ker(g1)
Proof:

(@10 92)@D) = g, (-0 ®)

- ( /2 621632 - 331)(5)»52(?(5)

+ (1/2 332321 - 331)(b))
= (_5216(2))(5) - (1/2 621621632)(3) -
(921952) @) + (03 057) @) + (1/5 8520350,1)(®) -
(032031) (D)
= (—021052)(8) — (057932) (@) — (91931 @) +

(852 05) @) + (339,1) () — (952951) (B)
But from Capelli identities;

(g1° 92)@,b) = (—02,9)(6) — (857 932) @) +
(021031) @) = (321031) @) + (332 05 () +
(6(2)621)(5) + (832031)(B) — (932031)(b)

=0
Finally, we provide the following theorem, which

demonstrates that "the complex of Lascoux" is exact in
the situation of partition (4,4,3).

Theorem (2.6): The complex:
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Is exact.
Proof :

Hand N in a figure (2.1) are commutes:
u;: DeF®DLF®DF

- DeF®D3F®D,]  ; where w (v) = a32("/’)
And

uy: DsF®DsF®D1f .

- DsF®DsF®Dsf  ; where uy (1) = 03, (v)

If [6] is injective, we get a commute diagram with
an exact row. Proposition (2.2) (sg3) = 0 this
signifies that "the mapping Cone" criteria have been
met implying that complex:

— el =1

foadooso

Joaf 8l e—
s

Is exact.
consider figure (2.2), G is commute
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uz: Dy f@DsFRD,F '
- D,F®DJF®Dsf ;where uz(v) = 03;(v)

Injective [6] ,so figure (2.2) commute with exact rows.
(g20°¢93) =0 and (gi°¢g,) = 0 " the mapping Cone"
conditions are

satisfied, implies that the complex:

Juplosfy
Foololy

—
i

Jagloale

Fbloady

]

.
W

[ L 1 1) PR

Is exact.
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(4, 4, 3)A a3l Al A il g Gallal (g hkal) Graall Jlas
2 pun B9, ¢ Hladla aa jaa

GIoa D ¢l A 5 el 2 el g 5105 3!
G oadl lary ¢y eativeall daalall e shedl IS lpualy ) and 2
AadAl)

W = 25 € A pezotie pud Qe ML i Aa0l e il el ja Di s » Rl [ el Cliadiy) &la R (il

Ll e Al 0 G il e aixin 05 2 0 e e km W(V) = 253 (V) = 954 (V) LV € Do, @ Do, s

A 3 (S Slalal aladinly Laayl el Suall il s (elie Ja e alaie Y 50 (4, 4, 3) 4 0all g dall saall il g (ulie Jlai ol (4, 4, 3)

alic JI3E) a0 40 ) Judladl s Judlad) oda 8 JSG JSI dalally | ) s (S Saudal (38a3 (5 pheall Gaaall ualial 430 3all dusdlall 5 Judldl
(inall Spadl 3 5 i Jlas el Il Suaadl il il 5 e Jlas
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