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1. Introduction

Let R be a commputative ring with identity,F be a free R-module and DyF is the divided power of
degree b .The (c.c.z.) with in the below cases, (2,2,2), (3,3,3) and (4,4,3) are studied by the authors in
[1], [2] and [3], once the author in [4] display the (c.c.z.) in case of partitions (8,7,3). Other articles [5,
6] found the resolution of Weyl module for (c.c.z.) in the case of the partition (8, 7, 3) by using the
mapping Cone as in [7], the partition (7,7,3), (6,5,3)/(1,0,0); where t=1,2 and the skew shape
(9,7,3)/(1,0) studied in [8-10] respectively.

In this work we find the complex of sxew-partition (6, 6, 3)/ (1, 1, 0) as a diagram after we
o

illustrate the terms of that complex. The map means the divided power of the place polarization

0d;; where j must be less than i, with its Capelli identities [8]. So we need the identities below
V-
02(111) (V) = Yeno(—1)°0} ( e, Z(th e) 03(?
4 V-
agz) ° 62(111) — Ze>0 a(u e) a( e) a(e)
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2. The skew-partition (6,6,3) / (1,1,0)
To find the terms of (c.c.z.) we used the following:

1] {((p+tl+2)|(g—t; —D|(r—tz;— 1)) (P g+tz+1)|(r—t:— 1))
S+t + DI — It — 2)) — o 2, @
{(p+t; +1)(g —tz + )| — [t] = 2]) {(p+t;+1)|{g+t,— 1))

(@@
Where |t| = tl + tz.
For our case (5, 5, 3;1, 0) we have

Dg®D,&D, D;®Ds; @D,
3 3, E
0 ——- D3®D5®Dn —3' EB' E— e} —l’ DE®D5®D3
DE.@D?@DE Dﬁ®D4®DS

Consider the following diagram:

R, Rz
D3F®D5F®DﬂF e D3F®D4F®DLF e DEF®D4F®D3F

§ Sz
D,F®D,F®D,F —— D:F@®D,FQD,;F — D.F®D.F®D,F

Where

R,(v): DgF @ DsF @ DyF — DgF @ D,F ® D,F, such that
R, (v) = 8,,(v) v € DgF @ DsF @ DyF
w,(v): DgF @ DsF @ DyF — DF @ D,F @ DyF, such that
w,(v) = 0P (v) v € DgF @ DsF @ DyF
S, (v): DgF ® D;F @ DyF — DsF ® D;F ® DsF, such that
S$1(v) = a32 © dy1- 6(1)

S, (v): D5F ® D,F @ D;F — DF @ DsF @ D5F, such that
$,(v) = 5 053 (v) v € DsF @ D,F @ D,F
Ry(v): DgF ® D,F @ Dy F — DgF @ D4F @ DyF, such that
Ry(v) = = 293 09D 42 >0, 00350 03 +a

w, (V): D8F QD,F® DlF — D<F @ D,F @ D,F, such that

w,(v) = 3P (v) - v € DgF ® D,F @ D,F
ws3(v): DgF @ D,F @ D3sF — DsF @ DsF @ DsF, such that
ws(v) = 0,1(V) ;v € DsF ® D,F @ D, F

Proposition (2.1): The diagram P is commutative.
Proof: we should proof that (w, o R{)(v) = (81 o w1) (V)

(W 0 R) (W) = 35 (v) 0 03,(v), and
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(S1ow)) = ( 033 © 0pq © 031) © 6(2)
=(—832°821°6(2)) °© 03y 06(2)
=9, o 8(3) _ 6(2) 0 B3,

3
= 62(1) ° 03,

=(wzoRy)(v)

Proposition (2.2): ): The diagram Q is commutative.
Proof: we should proof that (w5 o RZ)(v) = (5, o0wy) (V)

(W3 0 R)(V) = 051G 052 0053 +3 Bz © 035 © B3y + 057
= 6(3) 63(? +3 62(2) ° a32 ©d3q + 0510 6(2)
() 3)
G2 owa)w) = 6(3) aé) 1.(2) ()
=0y, 003+ > 0,17 © 035 0031 + 0z © 03]
=(w3°Ry)(v)

Now, consider the following diagram

R Rz
DgF®D.F®D,F —— DyF®D,F®D,F —— D.,F®D,F®D:F

5 53
DbF®D?F®DOF —L' DsF@Dng@DlF — D5F®D5F®D3F

Define N (v): DgF @ D,F @ DoF — DgF @ D,F ® D4F, such that
N(@) = a2 (v) v € DgF @ D,F @ DyF

Proposition (2.3): The diagram D is commutative.
Proof: we should proof that (R, o Ry)(v) = (N owy)(v)

Now, (Rz @ R)(v) = G057 © 855 + 051 0035 0957 ) 0 s
= 6(2) 0 057+ 051 00,7 0 03y + 052 0 03,
And, (N ow;)(v) = a<3) %
= az(? 0+ 851007 00, + 02 0 05,

Proposition (2.4): The diagram F is commutative.
Proof: we should proof'that (w, e N)(v) = (S, 0 S;)(v)

Now, (Wp o N) (1) = 8,y 0 8
- 635;) ° 0z — ag) ° 03
_ 6(3) 00,y — 631 o 6(2)
And (S; 0 S1) (V) = (5037 © 05y — 5 03,) © 055
= ag) 00,y — 031 0 02
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Lastly, we define the maps d,, d, and d; where

Dg®D,®D,
35
d3: Dg@D QDY —— (53]
D@D, QD
03(x) =(R1(3),wy(%)) ;wherex € DgF @ DsF® DyF
D3®D4®Dl D?®D5®D1
ds: (3%) — B
Ds®D; @Dy Dg®D,®QD;

02((1, #2)) = (R (31) — N(x2)), S1(3t2) - wo(21) ;wheren € DgF @ DyF® D, F,
D¢F @ D,FQ DyF
D;@Ds QD
91, @ — D;®D;®@D;
D:®D,RD;
; where ®x € DsF @ D;F® D, F, DoF Q@ D,FQ D3F

Proposition (2.5):
D;®D,®D, D;@D; @D,
0 —— D@D RD, % (&3] LI @ LR D;®Ds QD
D, ®D,®D, D,®D,®D;
Is complex.

Proof: from definition of place polarization, we have d,; and 03, are injective [11-13], and we get 05
1s injective, nOw:
03 © 03() = 03(R, (%), wy (3))
2
= 05(332 (%), 057 (3))
= (R, (3) - N(x3), S1((x2)) — wa((x1))).
2 2

= (Ry(03,(30)) - N(052 (30)), S1(957 () — w1 (93, (20)).

So,
1 1
Ry(335(0)) - N85 (0)) = (5053 0 055+ 2051 0 035 0 03y + 057 ) 0 B3 (x) — 053 © 357 (x)
2 3 2 2 3 2
= 62(1) ° a?fz) + 0y 0 a?fz) °d3+ a?fz) °d3 — (33(2) ° 62(1)(35)
= (057 0 0% + 051 005 0031+ 057 083, — 0yy 0055 0 0gy+ 055 ©031)(x) =0
2 1

51(62(1)(7"-’)) —w1(0932(2)) = ( 5632 °©0y; — 031) © 62(12)(9() - az(i) ° d3,(x)
= (030 62(13) — 03y © 62(12) - az(i) ° d3,)(x)
= (62(13) °dsz; — 62(12) ©d3; — 030 62(12) - 62(13) ° d35)(x)
=0
So, 0,0 03(%) =0
And
01 0 03(%) = (%1, %) = 0y (Ra(31) — N(32), S1(%2) - wp(311))
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=01((G 0,1 055 + 5 Dz1 0 922 ° 021 + 0 W )0) = 055 )(62), (5 B33 © D51 © 031) () — 053 )(3¢1))
=031 0 (_a(z) (2)(”1) + - a21 ©0dz; 0031 + 83(12)(”1) - 6(3))(”2) + 6(2) ° ((g O3p © 0y —
05 )062) + 95 )(o0r)
S0 002 + 0 0 0330 051+ 80 + 030 00D — 0 0 00)(30) + 02 0 030 = 9D 00—
01 © 6(3))(x2)
= (05 0 053 + 0,7 0 035 0 01 + 0y 0 0 — 05 0 03 = 0,7 0 035 0 031 — 0y = 0 ) (1) +
01 © ag) + ag) © 031~ 0y ° 6(3))(x2) =0

Conclusions
By using a diagram, Capelli identities we find the terms of the complex of characteristic zero for the case
(5, 5, 3;1, 0) and we conclusion that the sequence of these terms is complex.
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