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Abstract

By applying Capelli identities, place polarization and diagrams for a free R-module
F where R has identity and DF, be the divided power algebra of degree i. We prove the
complexness sequence of the complex elements for the partition (11,8,3).
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1. Introduction

KpyuF = Im(DF - AF ) is a Weyl module for the partition A1/u, we
depended this work for Capelli identities, place polarization and diagrams, [1,
2]. This research employs the same idea in [3, 4] for (11,8,3).

We can apply that for SL(2,1), U =81, 729, 125, 3125, 121, 196, PG (3,8),
[5, 6], some finite groups and spaces [7-10]. Also, for the studies by authors in
[11-15]. We write DF (p Q g & ) instead of DF, ® D, F ® D, F.

2. The Main Result
The characteristic zero resolution in the case of the partition (11,8,3) has
the formulation:
DF(13®8QR1)-> DF(13 R 7R 2)®DF(12Q®9IR 1) -
DF(12Q® 7R 3)PDF(11R®9IQR2) - DF(11 Q8 R 3)
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See the pursue diagram:
DFI3Q8®1) BDFI3Q7®2) BDF12Q7 R 3)
molooe l 7 lﬁg
fz
DF(12@9®1) > DF(11®9I®2) —DF(1R8®3)
If we define &, (m) = d5,(v); wherem € DF(13 Q 8 ® 1),
#,(v) = 0,,(m); wherem € DF(13 ®Q 8 @ 1) and
h,(v) = 02 (m) ; wherem e DF(13 ® 7 ® 2)
Now, we need to define the map
g1:DF(12Q®9IR®R1)->DF(11 Q9 K 2)
Which fabricate the diagram Q commutative, i.e. g4 o £ = A, o d;

Which implies that g © 951 = 052 © 93,
By employing Capelli identity we gain:

1
62(? 003, =030 az(i) — 03100y = (;632 ©0y1 — 031) © 0zy.
1
Thus, g, = 5332 © 0y — 031
Define g,(m) = 0;,(m); wherem € DF(12Q 9Q® 1) and #A5(v) =

d,1(m); wherem € DF(13Q 7 ® 2)
We require acquainting d, to fabricate the diagram J° commute:

d,:DF(13Q 7R® 2)->DF(12 Q 7 ® 3) such that
/h3 o dz = g-z o /LZ le 621 o dz = 632 o 62(?
By employing Capelli identity we gain:
1
033 © az(i) = az(? © 033 + 0y 0031 = 0p1 0 (5621 0 d3p + 031)

ThuS, dz = 2621 o 632 + 631.

Now take the pursue diagram:
d da
DF(13®8Q® 1) >DF(13Q7® 2) >DF(12® 7 Q 3)

A H
1¢ PN g
DT(12®9®1);@?(11@9@2);@?(11@8@3)

Acquaint w:DF(12 QIR 1) ->DF(12 Q 7 Q 3) by
w((m) = 83(? (m); where m € Dy, @ Dy @ Dy

Proposition 2.1: The diagram H is commutative.

Proof: To prove the diagram H is commutative, we require proving
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dz Odl =/w’°/L1
dyod, = 6621 © 035 + 031) © 03,

2 2
= 6;2) o 621 _632 o 631 +631 o 632 = aéz) 0621 = woﬁ,l

Proposition 2.2: The diagram V' is commutative.

1
Proof: g3 0 gy = 033 ° (5632 © 0y — 031)
=0z ° 63(? + 035 © 031 — 0350031 = 057 © 63(? =fzow
Eventually, we acquaint the maps oy, 0, and o3 as pursue:
o g3(m) = (dy(m), A,(mM));YVmMEDF(13 Q8 R 1)

o 0y((my,my)) = (dz(m1) —w(my), g (my) — ﬁz(mﬂ) ;
VMEDF(13QR7R2)ODF(12Q9I R 1)

e o((my,my)) = (h'3(m1) + g)z(mz)) ;
VMEDF(12Q 7R3 DPDF(11 QIR 2),

where 05: DF(13Q®8Q® 1)» DF(13 QR 7Q 2)@DF(12QR9IQ 1)
0, DF(13R® 7R 2)PDF(12Q®9IQR 1) » DF(12R® 7R
NPDF(11 ®I9I R 2)
Ando: DF(12 ® 7Q 3)®DF(11 QIR 2) » DF(11 ® 8 R 3)
Proposition 2.3: The following sequence is complex.
0- DF(13 Q8 1)2 DF(13Q®7Q 2)PDF(12Q 9 QR 1)2
g
DF(14 Q7R 3NEDF(11 Q9 R 2)—1> DF(11 ®8Q 3)
Proof: From the acquaint, it is known that d,; and d5, are injective [1], then we
get o3 is injective by Capelli identities.
(02003)(s) = Uz(dl (5),/%(5))
=0, (632(5). 621(5))
d, (632(5)) - w(621(5)), 91(621(5))
—#h, (632(5)))42 (632(5)) - W(621(5))
= 6321632 + 831) 032(s) — 652)621(5) =0

41(621(5)) - ﬁ2(632(s)) = G 032071 — a31) 921(s) — 62(?632(5) =0
We reign (o, ° 03)(s) = 0 and
(01 © 02)(51,52) = 01(d2(51) — w(s2), ¢1(52) — #A2(51))
= 0'1((% 02103 + 031) (1) — 63(?(52);
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G 932051 — 031)(5) — 057 (51))
= a21(%621632 +031)(51) — 053 (52))
+ asz((% 032021 — 031)(52) — 052 (51))
= (62(?632 + 021031 — 63262(?)(51)
+(082051 — 035031 — 05,052 (s,) =0

Conclusion

From the above work by proving the contracting homotopy for the

maps define for the partition (11,8,3) we gain that the seq. of the elements
of W.re. of characteristic-free re. is exact.
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