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Abstract

Everywhere in this paper R has 1 and a commutative ring, F is a free R-module and
D Fis the divided power (di.po.) algebra of degree i.

The goal of this study is to find the complexness of the sequence of the elements of
Lascoux (La.) in the status (10,10,3;2,2) by employing Capelli identities (Ca.id.), the commute
of the schemes and the place polarization (p.po.).

Subject Classification (2020): 13D07.

Keywords: Capelli identities, Polarization, Complex of characteristic zero, Lascoux resolution.

1. Introduction

Writers in [1, 13-16] exhibit the resolution of the Weyl module with the
three rows (p,q,7;11,%;), the maps Y450Dpsr, 448D —r, 1 ®D,. > D,
®D,R®D, displayed as £ di.po. of the p.po. from place 1 to place 2 (62(41%)),
and the maps ¥.50D,®D;1¢,+.®D,_¢,—. > D,®D,QD,. explicated as eth

di.po. of the p.po. from place 2 to place 3 (6352)), and as in two rowed case.

Everywhere this work we poverty these Ca.id. [2].
028y, = 0,1 0 + 035031 ...(2)035 02 = 020y, + 01 031 ...(b)
6;21)632 = 03, agi) — 021031 ...(€)033 031 = 03103, ...(d)

For the status (10,10,3;2,2) the writers displayed in this work the same idea
in [3], we can apply that also for PSL(2,10) and SL(2,U) where U = 23,29,31,37
[4-7], SL(2,0), U=49,81,729,121,169, 125,3125 [8-11]and §.U.T. (2, p),
for a prime p < 9. [12]

2. The scheme of Weyl module of La.
The terms of the La. in status (10,10,3;2,2) are written as the sequence
D10F @ D,F Q@ D, F DoF Q D, F R D F
D10 F RDgF XD F-@ > @ ->DgF R DgF Q D;F
DoF Q@ DyF Q@ D1 F DgF Q DoF Q D, F
To prove the complexness of the sequence of the elements of Weyl module
of La., we use the schemes. Take the later scheme

&
D1oF @ DF @ D1F - DoF @ DoF ® D1F — DeF ® DoF @ D, F

by \L A P \l/bg
I G

®10T®D7?®®2Tg_) DQT®®7T®©3T7 ®8T®©8T®®3T
2 2
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Scheme (1) : Realize the above maps as g,(xr) = 9,,(r); b1 (x) = 93,(x), h,(x) =
6222)(0 a2(1) = (%‘321032 + 631) ®, 6.0) = (2632621 - a31) ®; b =
035(x), £ (x) = 0,1 (x) and T(x) = 857 ().

Proposition 2.1: b, o g; = g, ° h; in scheme (1).

Proof:(b; © 6,) () = (028, (x)
= (8,102 + 05,05,) (x) by (a) and (d)

1
= ((5621632 +051) 632> () = (62290
Proposition 2.2: h; o &; = &, o b, in scheme (1).

Proof: (B3 ° £1)(x) = 03, ((%632621 - 631) (r)) = (agzz)am - 632631)(r)
From (a) we gain (§3 o 61)(x) = (6, © h,)(x).

Proposition 2.3: The commutative of scheme " in scheme (1).

Proof: (T o) () = (6%21)632)(1‘). By using (¢) we gain
(T o b)) (1) = (83,05 — 051 031) (@) =
(%aszau - 631) (621(0) = (b1 °g)()

Proposition 2.4: The commutative of schema § in scheme (1).

Proof:(h3 0 G)(xr) = (632 8221))0)

By using (c) we gain

(95 ° )@ = (921 (3022052 +01)) © = (8 2 8)().
Take the sequence of elements of La.
DoF Q@ DoF Q@ D1 F DgF Q@ DoF Q D,F
D F RQDFRDF-> D> D —->DgF Q DgF Q D F
D10F @ D;F Q D,F DyF Q D, F Q D F
Realize the maps
G3:D10F @ DgF @ D1F 2 DgF @ DF QD F B DoF Q D;F Q D,F
Syt DoF @ DoF @ D1 F D D10F @ D;F @ DF - DgF Q@ DoF Q
D, F® DyF Q D;F Q D3F, and
G1:DgF Q@ DoF Q DyF @ DoF @ D F Q D3F - DgF Q DgF Q@ D3 F
By G5(r) = (021 (¥), 952())
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S,(r,5) = ((%632621 - a31) () — 051(9), G 0103 + a31) (s) — 62?(96)).
d
" S1(x) = 051(5) + 03,(x)

Proposition 2.5: ker(S,) 2 Im(S;)

Proof: (S ° G3) (r) = §,(021(x), 03(x))
= <(—%632621 - 631) (621(r)) - 6221)(632(0)' ( 2621632 + a31) (632@)) -
02 (0, )
= (632 6521)@) — 031 0,:(x) — 6521) 031(1), 021 6222)(0 + 03103, — 6222)621(0)
From (b) and (c) we gain
03, 6521)@) — 031 0,,(x) — 6521) 03,(x) = 6221)032@) + 021 031(t) — 031 03, (x) —
8% 9,,(r) =0, and
021 agzz)(r) + 03103, — 0522)021(0 =
0% 051(x) — 035 03, (1) + 37 031 ()= 95 01(x) = 0
So, (&, o S3) (r) = 0 which mean that ker(&,) 2 Im(S3).

Proposition 2.6: ker(S;) o Im(S,)

Proof: (8,°€,) (1,9) = 1 ((£03201 = 951) @) = 07 (9), (20,105 +
0) -3 )
= 01 (3021 052+ 031) ) = 0 ©)) + 935 (032021 — 031) © - 02 ®)
=0§21) 032(5) + 021 031(5) — 021 agzz) () + 5§22) 021(r) — 035 031 (x) — 032 6221)(5)
By (a), (b) and (c) we gain
(81°6,) (r,9) = 6221) 032(5) + 021 051(5) — 024 aézz)(r) + 02 agzz)(r) +
032 031(r) — 032 03, (x) — 6521) 032(5) — 01 051(5) = 0.
Thus, ker(S;) o Im(S,).

Theorem 2.7: The following sequence of elements of La. is complex
DoF @ DoF @ D,F DgF @ DyF K D3 F

S S
0 > D ,F @ DF QD,F >
D1oF ® D,F ® DsF DoF @ D, F ® D, F
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G d(10,103;2,2)(F)
= DgF Q@ DgF ® D4TM’ 7((10,10,3;2,2)(T) -0

Proof: The injectiveness of d; ; by [1] gain the injectiveness of 3. ker(S;) 2
Im(S;3) and ker(S;) o Im(S,) by propositions (2.5) and (2.6), so we gain the
complexness of the sequence.
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