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Abstract

Let Zbe a free R-module, where R is a commutative ring with 1 and D,F is the nth

degree divided by power. The place polarization technique is a combinatorial approach to
computing complex elements. 9% is a location polarization that occurs from place one to
place two and 9% is a location polarization that occurs from place two to place three.

In this paper, we used the diagrams and divided power, together with their Capelli

identities, to find the complex elements of the skew partition (12,6,3)/(1,0).
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1. Introduction
Authors in [1] and [2] study the partition (2,2,2) and (3,3,3) in detail, the
complex of Lascaux or complex elements for different partitions modified by
many authors, D(Z1), M =¥ Dy @ Dg_py =X My_p, [3].
In this work we need the following, [4]
®
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We use the same idea in [2] for the skew-partition (12,6,3)/(1,0). Also we
can apply that for PSL(2,0) and SL(2,U), U = 31, 37 and weakly essential and

uniform module, 2-Visible submodules and modules, [5-8].

2. The Results for (12,6,3)/(1,0)
The complex of Lascoux in this case:

D,,F ®D,F ®D,F D,,F ®D,F ®D,F
8. ) &
D, ,F @DsF @Dy F ———> ® — ® —— D,,F ®D,F ®D,F
D,;F ®D,F®D,F D,;F ®D,F®D,F

Consider the following:

Dy F ®DF ®DoF —2— D,3F ®D,F ®DyF i

t] l/ S tz l R
Dy4F ®@DyF @DyF ———— Dy3F @DyF @DyF ——

Diagram 1

S0, g1 (V)= 021 (1);t1 (V)= 032 (0): (V)= 02 (v); t,(v)= 03 (v);

t3(v)= 0352 (V).

Dy, F ®D,F ®D,F

D11 F @DgF ®D;F

Define f;(v):D14F ® D,FQD,F — D,3F ®D,FQ®D;F;as fl(V)=(§ 0,103, +

031)(V)

Proposition 2.1: The diagram S in diagram (1) is commutative.

Proof: (t, °g)(v) = 0.0,,(v) = 0,1, 05 + 82,05, ,and

1
(fi. DW= (5 021035 + 031) © 63(? = 62106?52) + 63(3)0 031
Now we define g,(v): D;4F ®D,F @DyF — D,;F ®D,F ®D,F; by
1 1
gz(v) = 5 a:gé)o az(i) - E 632 o 621 o 631 + 63('?)
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Proposition 2.2: The diagram R in diagram (1) is commutative.

1
Proof: (f;.t;)(v) = az(i)e(g 053~ 05 —% D522 0212051 +057)

3 3
= aa(z)o 62(? - ae(.?° 0y10 031 + 033 33(?:62(? 63(2)

_a(3®
_632 o

Now,

Dy4F @D4F @D, F

02 — 382, 0,10 031 + 03,052 By using Capelli identities

9, DsF @D,F @DF —2

Dy,F @D, F @D,F
£ B h C &

Dy4F @D,F @D,F — L D\3F @D,F ®DsF —>— D, ,F @DgF @DsF

Diagram 2
h(v): D1,F ®D,F ®D,F - D;;F ®D,F ®D,F by h(v) = 0.2 ;where
v € D,,F ®D,F QD,F.

Proposition 2,3: The diagram B in diagram (2) is commutative.

1 1
Proof:' (gzcgl)(v) =(§ aéi)o az(i) - E 632 o 6210 631 + agi)) 0621
2 3 2 2
= 63(2)° 62(1) — O30 a2(1)° 031 +051- 8351)
_ 6(3) 6(2)
21 o Y32

= (h-t)()

Proposition 2,4: The diagram C in diagram (2) is commutative.

1
Proof: (f; -f)(v) =057 (5021 - 93, + 031)
= az(i)o 03, + az(?o 034

3
=033, 62(1)
= (tz-h)(v)
Finally, we can define the maps §, , §, and 85 where:
D,,F @D,F @D, F
63 3 D14F ®D6F ®D()F E— @
D,sF @D,F @D,F
D,,F ®D,F ®D,F D,,F ®D,F @D,F
6y @ — @
D3 F @D, F QDyF D3 F @D, F QD3 F

And
DyF ®D,F @D,F
5 . ® — 5 Dy,F @DF @D5F
DysF @D, F @D;F
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By
03(%) = (1), 61 (X)), 6, (% ¥) = (9 -h ), 1Y) - t2(X),
81 (¥ =(ts () +f2(¥); V (x1, x2)

Proposition 2.5: The sequence
D F @D,F®D,F Dy, F ®D,F ®D,F

3z

5. 8.
0 — DiF @DgF @DoF —— & @ —— D, ,F ®D4F ®D,F,

Dy3F ®D;F @DyF D13F @D, F @D,F
complex.

Proof: 63(;) and 0,, are injective [9], then

(62 < 63)(%) = 82(91(%), t1 (X))

(62 + 83)(X) = 6 (821 (%), 855 (%)) =(gz (821 (%) ~h (355 (%), (055’ (%)) 1,
(021 (x))).

So

92 (051 () ~h (35 (x)) =

(63(?0 az(i) — 0330 62(? o031 + 021 o 63(? - 63(?0 az(i) + 0330 az(i) o031 — 01 o 63(?
=0.

fl(ag)(x)) —ty (021 X)) = (;621 003, + 631) ag)(x) - ag)o 021 (X)

= (021 ¢ 6232) + aézz)o 031 — 021, ag? - agzz)o 031)(x) = 0.

Finally,

(81 282) (%, ¥)-81(9:(x) -h(¥), 1 (¥) — t2 (X))

= 51((§ 63(?62(? _i 032 021 031 + 63(?)( X) — 6231)(3’)'(§621632 +

03)(¥) — 95 (%)

=(ag32) ° 6221) - agzz) 021031 +03; 0221) - 6221) 6§32))(X) + (023)1) 03, + agzl) 031 —
332 05)(¥)

=03 0% — 0D 0,103, + 03,0 — 03,032 + 02, 0,105, —

032. 6221))@()‘*( 6231) 03, + agzl)" 031 — 6531) 03, — agzl)" 931)(¥) =0

Conclusion

From the previous work we concluded that the sequence complex of the
elements of the skew partition (12,6,3)/(1,0).
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