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1. Introduction

Let F be free R-module over a commutative ring R with identityand DF = },.,P; F. The divided power algebra
can be defined as the graded commutative algebra generated by y in degree 2, , where x € F, 4 >0.

The complex of characteristic zero in the case of partitions (2,2,2), (3,3,3) and (4,4,3) are studied by authors in [1],
[2] and [3], while the authors in [4], [5], [6], [7] and [8] display the complex of characteristic zero as a diagram in the
case of partitions (3,3,2), (6,6,3), (6,5,3), (7,6,3) and (8,7,3). By using mapping Cone the authors in [9] and [10] find
the resolution of Weyl module for characteristic zero in the case of partition (8,7,3).

In this paper we study the terms of complex of Lascoux and the complex of Lascoux as a diagram by using mapping
Cone, [11] in the case of skew-partition (6,5,3)/(1,0,0) in section two, while in section three we find the same as in
section two but for the case of skew-partition (6,5,3)/(2,0,0).

The map 65? which mean the divided power of the place polarization d,; where j must be less than < with its Capelli
identities [12], throughout this paper we only used the following identities
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Where 9, is the place polarization.
2. Complex of Lascoux in the case of skew-partition (6,5,3)/ (1,0,0)

2.1 The terms of complex of Lascoux in the case of skew-partition (6,5,3)/(1,0,0)
The terms of the complex of Lascoux in general case (P, q,7; £, t,)

(P+1l+2)(a—t - D —t,—-1)
0— (P + 18l + 2)) (@ (r — I8l — 2)) —> @ —
(P+t;+ D+t + D((r =1kl =2))
(P)a+t+D0 -t -1)
o — (@) 2.1)
((P+t+ D=t = D))
where Itl =1t; +t,.
In our casei.e (5, 5, 3; 1, 0) the complex of Lascoux has terms as follow

Psf ® P.F @ D,F  D,F ® D.F @ b,F
PgF ® PsF @ B,F — ® — ® — P;F @ D,F ® B,F
D,F @ DF @D,F  DsT ® DF @ B,F

2.2 The complex of Lascoux as a diagram
Consider the following diagram:

p p
DeF @ BsF @ Do — B.F @ BF @ ByF — BF ® D,F @ B,F
lkl 2 lkz D lka
Def @ DF @ D,F — DT @ DF @ D,F — DT @ DsF @ D,F
0 0z

So if we define
b;:PsF - FT ® bF — b, F Q b,Ff K b,F

as b, (&) = 0,,(8) ;wherd € PgF Q BT ® b,F
Ky: DgF ® DT ® DyF — DgF ® DT ® D,

as K, (&) = 02(8) ;wheré € DgF ® DF @ D,F
and

a1:DgF ® D,F ® D,F — D.F ® D,F ® D,F

as q,(4) = 02 (8) ;wheré € PgF ® PiF ® D,T

Now, we have to define the map
Ky D,F @ BeF @ DoF — BsF @ DeF @ DoF by i, =5 053 953 — = 03, 01 03y + 057
Remark 2.1:

The diagram Q is commute.
Proof:

We have to prove that q; o x; = 62(? ° 63(3)
Now if we use Capelli identities we have
g1 oK1 =
o0l o o 0, 40,08
3 033" 051 021 =5 032 021 021 031 + 031704

1 2 2 1 2
[5 855 o5y - 5 032021 031 + D] ° 01 =Kz0P; O
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Now we define
b,:b,F Q b,f ® bof — b, F Q b;F ® b;F

as b,(#) =0 (8) ;wheré € P,F ® D,I ® DI
and
Ks: D, F Q@ D3F Q bsF — B F Q bt Q D3F
as i3(6) = 052 (6) ;wheré € D,F ® DsF ® D,
and
q2:DsF Q@ Bt Q b,F — D:F Q BT ® ;T
as q, (&) = 05, (&) ;wher$ € B.F @ b,f Q b,F
Remark 2.2:

The diagram D is commute.
Proof:

To prove that k5 o P, =g, ok,
k3 ob, = OS) az(i)
Now if we use capelli identities we have
057 037 = 033 02y 051+ 0 057
=00, 0@ - > 03,03, 051 031 + 057 03,
£ 03 02 2 05 021 05, + 057 s

=qz°K; O

Now consider the following diagram

p p
PeF @ PsF Q@ Do —— D,F @ BF ® BoF —— P,F ® PsF @ B,

T ]

DoF @ DaF @ D,F > DF @ PF @ D,F — BF @ P<F ® BsF

Now we define : PgF @ b;F ® b,F — b, Q b;F Q b;F
1
Byh =[5 057 0, + 031 0 057

Remark: 2.3
The diagram T is commute:
Proof:
To prove T is commute, we need to prove b, o b; =h ok,
o K‘l == [ 6(1) 632 + 631] ° aé;)
(1) 5(3) (2)
- a21 a32 + a32 a31
a gain by using capelli identities we have.
bowy =5 05 — 853 0y + 053 0y
— 6(3) 6(1)
32 21

= b,oby O
Remark:2.4
The diagram K is commute:

Proof:

92°0q1 = az(i) 032

From Capelli identities we have.
g2°q; = O3 62(?1,) - az(i) 031
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1 2 2
= 3 632 62(1) a21 - 62(1) 631

1
= [g 031071 — 631] 62(?
=Kkz;oh O

Finally, we can define the maps o0y, 0, and g; where;
b, Q bt ® b,F
03: DgF @ B.F ® b,f — (&) by
bgF Q b;F Q b,F
@ () = (P k1 (V) where y € DgF @ D5t & Dot
b, f Q bt Q b,F b.F Q b;F ® b;F
0y (<5} — b by
bsF Q b;F Q b,F b.F Q b,f ® b,F
@0, ((Xp Xz)) = (pz () - h()(z)):’ﬁ()(z) — K2 (X1) ; where
b, Ff Q bst Q BT
(O x2) € ®
bsF Q b;F Q b,F
and
b, Ff Q b;F Q bsF
01 @ — b F ® b.F ® b;F
b;f Q bt Q b,F
by
b, F Q b;F Q bsF

o 01(()(1’ Xz)) = (K3(X1) + CIZ(XZ)) ; where (x, x2) € )
P.F ® D.F ® D,F

Proposition: 2.5

s DT ®DF ® BoF
0 — DgF ® BsF @ BF —— ®

bsF ® b;F ® b,F
_ DF@DF@DF
e (SP) — DT Q bsF ® b;F
b.f ® b,Ff @ b,F

is complex
proof:

Since 63%) and 62(1) are injective from it is definition (see [12]), then we get g5 is injective
g, 003(x) = 02(p1()(),’f1 (X))
=0, (00,0 0)

= (bz (94 00 =1 (62 @) ar (08200) - K@ ()())
Now
1
P, (821 (1) —h (05 (1) = (07 021) (1) — C 057 Bz + B51) 53
1
= 635? 021 — § 02103 63(? — 034 33@)
= 63(3) 021 — 621633) - 63(3) 034
= aé;) 621 - aé;) 621 + 652)631 - 652)631
=0
q1 (63? (X)) - K2(621 (X))
1 1
= az(i)a—g;) - g a;;)az(i)621 - E 632621631621 + 6§i)621
= 07057 — 05057 — 05,0783, + 05,05
= 62(1)63(? - 62(?635? - 62(?632631 - 63262(?631 + 62163(?
= 02(?032631 - az(i)a?,za?,l - 0216?%) + 6216:,&?) = 0
Hence (0, 005)(y) =0
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01 °0; = 01(132()(1) —bh(x2), a1 02) — Kz(X1))
1 1 1
=01 ((OS) -3 021 033 — a31) (Xz)vaz(i)()(z) -3 ag)az(i) + > 033 02103, + aéi))
1 1
= (020) + 032(6) ) (05 — 5 021032 — 031 (12), 057 (x2) — 5 953057
1
+E 0320103, + 35))
= 0221)63(3) - 62(2)632 - 6221)631 + 03, 62(? - 63(3) 6221) + ag) 021 031 033 aézl)
= 02 0P — 92 9,1 031_04, 0P — 03,05 + 020, — 0P 051 + 05,08 — 05
0 4+ 02 8,1 031 + 05, 0%
=0 O
3. Complex of Lascoux in the case of skew-partition (6, 5, 3)/ (2, 0, 0)

3.1 The terms of Lascoux complex in the case of skew-partition (6, 5, 3)/(2, 0, 0).

By applying the sequence (2.1) for our case the Lascaux complex has terms as follows
b,F Q b,F ® b;F

Dsf ® D,F ® D,F . o . P,F ® BT ® D,F
Df P,f ® b,F

3.2 The complex of Lascaux as a diagram

D.F @ D,F ® B,F —4 > P,F ® P,F ® D,F

wll ® W2

DLF ® DF @ DoF ——> DLF @ DF @ Daf
2

And we define the diagram maps as follows

Y. DgF @ D,F@D,F  —B,BERQ D, ®D,F

as P, (&) = 62(‘1}) ) ; where & € PgF ® b,F ® b,F
¥,: D,F ® D,F ® DT B D.FQD,F

asP,(H) = 62(? ) ; where ¢ b, Ff ® b,F ® b;F
L: DF@DFR®D,F _BEQDFQD,F

as Y, (&) = 03, (6) ; whereé e D,FQ®DF QD,F

L: DF @D, F@D,F —DERD,F®D,F
G(/B/) = (i 621 632 + 631) (/6/) 5 WheT’e /6/ € 'BBF ® Dz'F ® BzF

Remark 3.1
The diagram (f3) is commute
Proof: - To prove f is commute, we need to prove Y, o I =1, o ; so

Yo I (B) =

6231) ° G 0z1 03, + a31)

- 05 0y + 057 03

93, 05 — 0 9, + 02 oy,

Finally by using the mapping cone we can define the maps oy, 7,
b,F Q b,F ® b;F
0,: DgF @ b,F ® b,F s ©
b,F Q bt ® b,F
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o1: b,F ® b,F Q b;F

(&) — DBR DT ®D;T
b,F Q b,f ® b,F
Proposition 3.2
D.F Q b,F Q bsF
0 __PF®D,F@®D,F 2 o @ D, & D ® DyF
b,F Q beF Q b,F
is complex, where
b,F ® b,Ff Q b;F
o, y) = W0+ L),V (¥ e (&)
b,F® b, Q b,F
o) =00 ), Yv1(x)); Vx € bgt @ b,F ® D,F

Proof
Since 63(;) and 62(1) are injective from it is definition see [1], then we have

o000 ()= oy (7 00, ¥:1(0))
= (= (3 00+ 050+ 231 ) 10,05 @)

1
= (05 00 +050) © (5 82105, — 031 ) () + 05, Y )
_i az(i) 02103, — 62(? 031 + 03, 62(‘;)

1 3 3
-4 05y 935 — 05y 931+ 05y B35 + 053 331 = 0
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