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Abstract
By applying and proving that S,

i1 Yx

homotopy by considered two-rowed Weyl module, also prove the exactness of the sequence
of the terms of Weyl resolution of characteristic-free resolution for (9,9).

d,+9,S=id, fori=0,1,2, ..., 8 are contracting
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1. Introduction

R has 1 and commutative ring, F is a free R-module and D;F be the
divided power algebra of degree i, AF is the exterior algebra of finitely
generated free R-module F and for the partition A/u, ¥, F = Im(d';/,)
where 'y, is the Weyl map d'y,,: DF - AF, [1], [2]. The author in [3]
defined contracting homotopy {S;}. The partitions (3,3,2), (8,7,3), (6,6,4;0,0)
and (7,7,4;0,0) studied respectively, in [4-7]. We applied the same idea in [8] for
the partition (9,9). Also, we can employ that for 2-visible submodules and
modules, PSL(2,0), where U = 23, 29, 31, 37, SL2,U), U =23, 29, 31, 37,121,
169, S.U.T. (2, p), for a prime p < 9 and rad-quasi-prime submodules, which
are studied by authors in [9-20].

2. The Outcomes
The terms of Weyl resolution for the partition (9,9) are
M, = Dy®Dg, My = Z2 2Dy, ,®Dy_y; where 1 < b < 9,
M, = Z0P 220D 2Dy, ®Do_p); where 2 < |b| = by + b, <9
M; = Zz(lljl)xzz(’f)xzz(’f)ngHb|®D9_|b|; where 3 < |b| =Y ,b; <9
M, = 282282520 2200 xDy, ), ®Dy_yy; where 4 < |b| = XE b, <9
Ms = Zz(ll’l)xZZ(l;Z)sz(lF)szul"‘)szal’S)ngHb|®D9_|b|; where
5<|bl =35, b; <9, Mg = 20022092202 700 2289 2200 4Dy
®Doppj; Do_jp|, Where 6 < |b] = X6, b; <9, M, = ZV 222 70D
xZZ(ll’4)xZ§ll’S)xZZ(ll“)xZZ(ll”)ngHb|®D9_|b|; where 7 < |b| =X/, b; <9,
(b1) & b2) . b3) ., (b)) o (b5) & (D6) . (b7) & (Dg) .
Mg = 251" 22, 225, 225" %2517 %25," 225, £251" D415 @Dy |3
where 8 < |b| =Y2.,b, <9,
1 1 1 1 1 1 1 1 1
My = 20220220220 2202202202202 2002 D,,®@D,

The homotopies {S,}; where < = 0,1,2,...,8 are below with prove that are
contracting

w | 109 o) 0;if£<0
50 ( ! _ ) = (ﬁ,) w 1(9+k) )
w 2(9 ) 221 X w, Z(Q_k) 5 lf/& = 1!25354;5;6,7,8,9
) (w|10ED  om)
81 <221 x (w, SO 181-m)
0;ifm=0
= (9+£+m)
[Zz(f)xzz(:n)x (uu:, ;(9—4’5—2)) ; ifm = 1'2’3’4'5’6'7'8
= B1) o (ha) (W [10OHED  20m)
Forlfl =t e (2211 S (w’ (9= 1]-m)
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0;ifm=0

= (k1) () oy (m) (W |1+

{2211 #Z51" %22 x(w’ (9-141-m)
For |k| =&1 +&2 +’k3 )

) Cifm = 1,234,567

S

100+1£)  2(m)
2(9=1#|-m) )

{ 0;m=0

(#1) (#2) (#3) (m) w 1(9+|f&|+m)
Z, 7 xZ, xZ, % 225, x(w, S O-1#1-m)

) s =1,2,3,45,6"

and so as Sy, S5, S, S7, Sg. So we have the following diagram

N Q. a, a, a, N a, N

My & Mg 5 M; S5 Mg 5 My S M, 5 Mz & M, 9
[}\)
My S My

Now we have

800, <Zz(f)x (w{

2(9-1£|-m) w'|p(—k-m)

10+1£D 2(’”)) _ (B +m\ (htm) (w 1(9”‘*"‘))
w _( )Z * ’

and

), (w|10+14D 2(“”)) _ (Rt m\  km) (W 1(9”“"‘))
ax51<221x(w' 20-1kl-m) )| = ( m )221 \w'|po-a-m))

) [ w|10+ED  p0m) .
Z® (w, oty )50 S0d 0.5, = i,

) (k) (W |1OHRD  olm)
510 (2211 #Zy1" % (w’ o (0= 1#]-m)
= _ (Ml 508Dy om) , (W |1COFRIEm)
T (kz>221 “Z21 x(w’ 2(9—|fa|—m))
foy + M\ o (£ 13 w |1 ©@tl+m)
+( 24% )22(11)x2’§12+m)x(w, SO I£I-m) ,and for || = £, + £,
R0 o (k) [(wr [1OTHD 2NN RN e m) (W [1OFHEI+m)
0,8 <221 x2212x<w, 5O 11—m) —(%2)221 xZ5, x(w’|2(9—|k|—m))
_(Fr MY (k) (ot (W |1OF IR
( m )221 22 P \w'|0-181-m)
(£1) oy (R2) (W [1O+IAD z(m))
21 %2y x(w’ 29— I8l-m)

Itis clear that §,9, + 9,8, = idy,

By that same way, we can get that, $;_,0, + 0,5; = idy;;, ©=3,4, ..., 8.

Thus {S;}; 1 =0,1,2, ..., 8 is a contracting homotopy [3], which implies
the exactness of the following complex

00— Myg—Mg—M; —> Mg —— M5 — My — M3 — M, — M; — M,
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