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Abstract

In this work, we prove by employing mapping Cone that the sequence and the
subsequence of the characteristic-zero are exact and subcomplex respectively in the
case of partition (6,6,4) .
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1. Introduction
In this work R is a abelian ring with 1 and F is a free R-module and D;F be the divided power
algebra of degree i. The resolution of partition (p + £, + £, g + 5, ) which represented by below
diagram and in our case t; = %, = 0, [1]

q | | »
A/p = t | | a
| |

Authors in [2 - 4] spoke about the partitions (4,4,4), (3,3,2), and (8,7,3), respectively. While in [5] the
authors discussed by employing mapping Cone for the same partition.

2. The sequence of the characteristic-zero

The complex of Lascoux in the case of partition (6,6,4) is:

D,F @ D,F @ D,F DeF @ D,F @ D;F

DgF @ DF @ D,F — ® — ® —DF Q@DF ®
D,F

DsF @ DsF Q D3 F D,F Q@ DgF Q D, F
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By using the pursue diagram we find the characteristic-zero sequence and proof it is a resolution.
0 — > DF @DF @D, F — D,FRD,F R D,F
wy E ky
R W
0 — DF @DF @ DyF —— D,F @ D,F @ DyF

W, G ko

"-. W

=,
0 — DFRXDPFRD,F—— DFRIDFRD,F

W

Kee.6.4y(F)

Diagram (1)

Now define the maps by

z1(8) = 021(8) ; 8 € DgF ® DeF Q D,F,
w1(8) = 05,(8) ; 8 € DgF ® DeF ® D,F,
z,(8) =0 (s) ; 5 € DgF @ DsF ® D3F, and
ky(8) = 03,(8); 8 € DgF Q D,F Q D3 F

At this point we need to define k; which make subdiagram E in diagram (1) is commute. We define it
as

1
ki(8) = (5632621 - a31) (8)
Proposition (2.1): The subdiagram E in diagram (1) is commute.
Proof:

(zz 0owy)(8) = (6521) a32) (8)
From Capelli identities
6221) 03, = 03; 6&21) — 021034
Thus
(22 0 w1)(8) = 03, 0% — 05105,
1

= (632 (5621621) — 031 621) (8)

= (%632621621 — 031 a21) (8)

1
= (5632621 - a31) 021(8)

= (k3 © 21)(8) u
Now from the subdiagram E

=a
o D F @D FE D, F — 5 D F DT & DT
0 — & P F D TF D T —— 5 . T T D T LT O Ty

We have the subsequence
D,F @ D,F @ D,F
»

A
0 —— D,F @ D,F @ D,F —— ® — D, FQD,FR®D,F
DyF @ DF @ D5 F
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Where
P3(8) = (—051(8),032(8)) and 24(81,52) = 057 (8) + (5032021 — 031) (51)

Proposition (2.2): The subsequence

D,F ® D,F @ D,F
Y y)
0 —— DyF @ DeF @ D,F — @ ———D,F @ D,F ® D;F
DeF ® DsF ® D3 F

Is a subcomplex.
Proof:

(Ao P3)(8) = /11(_021(5) »832(5))
= 5(2)(532(5)) +( (l 032021 — 831) (—021(8))
= (057032) () = (93297 (8) + (321921 (8)

By using Capelli identities we get

(M1 2 P3)(8) = (952057 ) () = (021051)(8) — (952057 (&) + (85) ()
=0 [

Now consider the sequence
D.F @ D.F @ D,F

0 —— D,F ® DeF ® D,F — & — = D.F@D.F@ D, F
D FRDFRDF

l k:
A Q

D, FR@D;F @D, F — DFR@DTFRQDTF

Ks.64)(F)

Diagram (2)

Now define the maps by

73(8) = 021(8) ; 8€D;F Q@ DsF Q DyuF,

A2(81,82) = (2)( 1)+ (%621632 + 631) (82) i 81 €ED;F ®D;F ®D,F, 8, EDgF @ DsF ®

D3 F,
Proposition (2.3): The subdiagram Q in diagram (2) is commute.
Proof:

(kz 0 A1)(81,82) = k3 (0221)(52) + (%632621 - 631) (51))
=03, ( (2)(52) + (%632621 - a31) (51))
(632 21 ) (82) + (%632632621 - 632631) (1)

= (632 621)) (82) + ( agzz)au - 532531) (81)
From Capelli identities we have
6222)621 = 621 agzz) + 632631 a.nd 632 6(2) = 6(2)632 + 621631
Thus

(kp 0 41)(81,82) = (6221)632) (82) + (021031)(82) + (621 0222)) (81) + (032031)(81)
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1
= (E 621821632> (82) + (021031)(82) + (621 agzz)) (81)

= 0,1 (G 021032 + 631) (82) + 6(2)(51)) (z3 0 13) (81, 82)
We have the following sequence

D,F @ D,F @D,F D.F @ D,F @ DyF
Py Py P, o (F
0— DF @ D,F @ D,F —— ® N ® —1>®6?®®5?®94TL?¢‘C564,(?)—>0
D,F @ D.F @ D,F D.F @ D,F @ D,F

Where
P3(81,8;) = (— 6521)(52) - (% 032021 — a31) (51);6222)(51) + (% 021032 + a31) (52))

Y1 (81, 82) = 032(81) + 921 (82)

Proposition (2.4): ¢, o 3 = 0.

Proof:

(W2 2 P3)(81) = P2(—021(8), 032(8)), 8 € DgF @ DF & D, F

= ((~08203) (51) + (395202101 — 031021) (52), (952021 (51) + (5921032032 + 051052 (4)
(( 621 832) (81) + (832 a21 631621) (81), — (6522)621(51) + (621 6222) + 631632) (51))
By using Capelli identities we get
(2 0 93)Co) = (=920 (o) + (05932) (51) + (0219320 (51) = @ad3) (o),
= (05992181 + (059021 ) (81) = (032031 (81) + (93203:1)(81)) = (0.0)

Proposition (2.5): ¥ ey, = 0.
Proof:

(Y10 El’z)(ﬁpﬁz) =Y (— 6521)(52) - G 032021 — a31) (81),032(81) + G 021032 + 631) (452)):
( a32 21 ) (82) — ( 632632621) (81) — (032031)(81) + (021032)(81) + G 021521632) (82) +

(021031)(82)

= (—632 (2)) (82) — (6522)621) (81) — (032031)(81) + (621 (2)) (81) + (021 632) (81) +

(6(2)632) (82) + (021031)(82)

Again from Capelli identities we get

(1 °92)(81,82) = ( 6(2)632) (82) — (021031)(82) — (621 0522)) (81) — (032031)(81) +

(932031) (1) + (921032)(81) + (057952 (82) + (921031)(52)

=0 |
Theorem (2.6):.The sequence

D,F @ D,F @ D,F DF ® D;F ® DyF
¥a ¥ ¥, ) (F
0— DF @ DF @ D,F —— ® B ® —— DF @ D,F @D, F e ® K60 (F)—0
DeF ® DsF ® D, F D,F ® DsF ® D,F
Is exact.
Proof:

Since the diagrams, E and Q in a diagrams (1) and (2) are commute and the maps of place polarization
are injective [6], [7] then the maps

2,:DgF @ D¢F @ D,F —— D, F @ D,F ® D,F; and

7Z5:DgF Q DF Q D3F —— DgF Q D,F Q D3 F are injective [8], [9] so we have a commuting
diagram with exact rows. But from Proposition (2.2) 1, o 13 = 0 so the mapping Cone conditions are
satisfied then the complex
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D,F ® D,F ® D,F
W 2
0 —— DyF @ D,F @ D,F —— ® — D, FQD,FQD,F
DyF @ DsF ® D, F

Is exact.

Now consider the diagram (2), from Proposition (2.3) we have the diagram Q is commute and the map
23:D7F Q@ DsF Q DuF —— DF Q DF Q D, F is injective [10], [11], then we have the diagram
(2) commute with exact rows. But ¥, o5 = 0 (Proposition (2.4)) and 3, oy, = 0 (Proposition
(2.5)), then again the mapping Cone conditions are satisfied which implies the complex

D,F @ D,F ® D,F DsF ® D,F ® DoF
2 ¥ ¥ (s, F)
0— D,F @D, FRD,F —s ] /= ] —5 DT @ DeF @ Dy — s K 6.4 (F) — 0
DF @ DsF R D, F D,F @ DsF R D,F

Is exact.
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