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Abstract

The present article is to study a certain cases for resolutions two rows for Weyl module,
where F & D F are free modules over a commutative ring R & divided power algebra for
degree 1, respectively in the cases for the skew-partition (9,6)/(2,0) & (9,6)/(3,0). Two
cases for resolution. Weyl modules are associated with the two-row skew-partition when
the second row comes forward to the left for the first, creeping two & three in different
cases. To determine the limits for that characteristic-free element & f& the exactness for
the Weyl resolution, simply describe contracting homotopy for the skew-partition using
a homological approach, which means the letter-place techniques, contracting homotopy,
“place polarization”.
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1. Introduction

The homological properties for algebras are useful in many branches for
modern analysis, including operator theory, harmonic & complex analysis. The
method divides a region Q into connected parts & creates loops Y; inf2. Each
loop Y in 2 is homologous to an integer linear combination for theY;, creating a
suitable domain for analysis. [1][2]

Assume F a free module on the commutative ring R with identity, D,.F be
a divided power algebra for degree #~ that underlies F.

A partition for length n = £(A) be sequence A = (A4, A,, ..., A,) for non -
negative integers in non-increasing order A; > A, > --- > A, > 0.The pair (A, 1)
is presented in a relative sequence with y < A implying that u; < A, for all
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4> 1. The symbol A/u represents relative sequences. If A & p are both
partitions, a relative sequence A/t is known as a skew partition. Researchers in
[3] began using “letter place- algebra” & “differential bar- complex”. In [3] [4],
researchers depicted the Weyl module K_(A/p) F, which is related to the skew
shape.

| | #
| | 4
For X;,,F =1Im(d';,,) where d';;,: DF —» AF (Weyl map), the Weyl
module is presented by the box map [5] so we have

o aju
YD, «®D, , > D,®D, —> K/, — 0 ()

& use “letter place-algebra” A map is

<w 1(;7%))@)(@ 1@) 2(&)) . ( W(1)
w

E+D'E+2) .. (p+)\.
w'| @4 w'| 26-H 0'w) ’

1'2'3"..q'

Where Q' € Dy 4y ®Dypp , 0 =F%_. ., az(lf) , &d'yyy =045 .0y,
0(p+t)'1 - Or+1y'1, sequence for the place polarization, from positive place {1,
2} to negative place {1', 2°... (p + £)'}. In specific [6] the box map O sends
element x@y for D4, ®D,_p toX x,®x ¢; when ¥ x,®x) component for
diagonal for x of D,®D,[5]. The researchers in [6] [7-13] dealt with the
following connotations:

Let Z,, be the st& for the generator for a “divided power- algebra" D(Z,,)
in one free generator. “A divide power- element” Zg’;‘) for degrees # for a free

generator Z,, acts over D,,,®D,_, by’ place-polarizations “for degree £
from places 1 to places 2.

“A graded- algebra” with identity A = D(Z,,) act over a graded modules
M=D,,,®D,_» =XM,_pHence, M be graded left A-modules; when
W= zg‘? € A &V € Dg, @Dy, , thus:

#
w@) = 75 @) = 4P )

If we pick (¢")- graded str& for degree g,

s s ds
M;:0-M,_, — ..o M, > M; — M,

For the normalized” Bar- complex” Bar(M, A; §,¢); where § = {x}.At this

point should be shown some fundamental st&ard concepts that are needed for

the work
The authors for [6] [8] define the maps {S,} as follows:

$0:D,®Dy = Xpso Z(t+k)xDp+t+k®D4—t—k - (2).
0;ife<%
w| 1@ 2(/&)) ’ N .
P+
(a)’ 2@—) - Z%&) (aa))l ;(:_ﬁ)) Cifh >t As for the higher

dimensions
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t+h £ #,
Sec:Tpso Loy AT 2 L T T Dy ®D iy . (3)
t+h # (fep-1) (#ep)
N Z( + 1)xZ§12)x Z £—1 Z (2 xDp+t+|k| ®'D4—t—|/¢|

(t+k1)xz(kz)x Z(fée ) <w| 1@+e+ILD 2(m>>

21 ! 2(g—t=|k|-m)
0;ifm=0
(t+h1) o (ha)  glhemy)  oim) (@ 1@Httkl+m)
R EARRET RPN Sy P O oeoialm) FiE >0

While the authors for [9] write the resolution for modules as M, , i =
0., g—t, My=D,®D,, & M, = 752702 x 7052 D, 01
®D,_¢_jp), for 4= 1. The authors in[10] [11] , demonstrate a term & an
exactness for a resolutions Weyl module, this work shows the limits for the

terms & the exactness for the resolution Weyl module in a different case for
skew-partitions (9,6)/(2,0) & (9,6)/(3,0).

2. The out Come for the (9,6)/(2,0)

This part, the terms, & the exactness should be found in the two-row
resolution for Weyl modules of a skew-partitions (9,6)/(2,0) with t = 2

[ ]

A terms for characteristics free resolutions two rows is:
M, = D,®Ds
M, = S )x D,0®D; & 221 xD,,®D, & Z21 xD,®D; & Z x D13®Do
M, = (3)x2(1)x D, ®D, ® 70 x75)x D, @D, @ 7802732 D, ®D;
Z(s)xzu)x Dys®D, B Z(4)xz(2)x D,;®D, @ 2(3)xZ(3)x D;3®D,

Z(3) Z(l) Z(l)x D,,®D, B 2(4) Z(l) Z(l)x D:®D, ®

2(3)962(2)902(1)% D1s®Do ® 75, 27570273 2 D13 @D
M, = 20270270270 2 D15 @D,

The complex for this terms is

3, 3, 3, a,
‘M4 3 MQ Ml MO
id S.
Sy | %2/ i Y id| 5o/ ia
x x x ax
M, M M; My My

The construction for a “contracting homotopies” {s;},i = 1,2,3 are:

Sp: D@D = Ypoo L x D, ,@Dg_, Such that (%)
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0;if£ <2

w| 1™ 200
So (( , _ ) ) [ w]|10+B\ _
w 75, ( ' 2(6_@) ; if £ = 3,4,5,6

51: 2450 Zor % Doy g ®Dyp > Zor "7 2 Doy y @Dy -.(5)

(ht2) (@] 10+ 20mN\)

Such that §; (Z < |-ty =
0;ifm=0

(h+2) o (m) (@ [1OFRFmN
{221 Z m ( , 2(4—/&—’m) H lfm = 1,2,3

521 50 Lo 2737 2 Doy ) @Dy i) >
28D 270 07 2 Doy 4y @Dy
Such that
S, (Z%m Zgr?x (w’

{ 0;ifm=0
(B142) (k) o(m) (@ |1O+HElI+m)
2w () L il

10+I£D) 2(‘%))
2(4~|k|-m)

Where | 2| = #4 + #,.

) ifm —12’

(o1 +2) 7 (£2) 7 (fe3)
S3: a0 Lot XLy X517 % Doy @Dy g

Z(la1+2) Z(ﬁz)xz(kﬂxz(k‘;)x D9+|l¢|®D4—|J’L| ....(6)
(R1+2) (k) o (ks) (@ | 10O+AD Zm))
<Z X7y, x5 ( '|2(4—m|—m)
0;ifm=0
|1 O+A+m)Y :
[z("“”) 782 27 270 2 ( ' 2(4—|k|—m)> pifm =1

Where|£| = £, + #, + #5. Now, we have

#+2) , (@] 108 20m) 5,00+ (@ 10+ 0m)
Z w' 2(4——&—4%) 2(4— —h—m)

_ (/& +2+4 m) (ht2tm) (@ [|1OF~+mM)
U m 2 P pa-t-m)

(£+2) w 1(9+’k) 2(”””) (£+2) (m) w 1(9+ﬁ+4’VL)
0,5, < 2 (0] e 222 (|2
_ (la +2+ m) Z(lz+2+m) w |1 O+A+m) 4 A (@ 10+8)  o(m)
m w'|p@—k-m) 21 w'|p@—k-m)

Then 840, + 0,81 = idy,.

0, (z 2 (2

109+1£D 2(m)
2 (4—|#|-m) )
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_ s, [_ <|f¢| + 2) 70#1+2) (w,

100+I£D z(m))
1,

2(4—|/¢| -m)

Z(&1+2) a(f&z) 1@+ED  pm)
2(4 || —m)

= (lk|+2)2(lm+2> 70 x ( 1(9+V&I+m>>
- # ! 2(4——|/L|—m)

foy + MY o (he+2) o (Bg+m) (w 1 (0+141+m)
+( m )Z = " (4= I£|=m)

<Z("1+2) 2707 (

=4, (vaz) 742 170 (

_ (|/&| + 2) Z(MHZ) Z(m) (w 1(9+|4’a|+m))
A, "o Ga-1k1-m)

_ (kz + m) ZEB1+D) g Chatm) w [1O+Al+m)
m 21 w'|p@-#l-m)
(h1+2) 7 (h2) 10+
Lo ¥l ( | o Ga-181-m)
Then Slax + asz = isz'
By the same way we can prove 8,0, + 0,83 = idy;.
From overhead we conclude {S,,S;},i = 1,2,3 a“contracting- homotopy”
[11] [12] that means the complex be exact.

1 O+I£D) 2(m)>>

|2 (4=1#l-m)
w 1(9+|Iz|+m)
! 2(4—|/L|—m)>

(m)
2 ) ; Where|#| = £, + #,.

3. The outcome for the case (9, 6)/ (3, 0)
This part, the resolution two row for Weyl module should be found for the
skew-partition (9,6)/(3,0) where t=3 .

Aterms for characteristics free resolutions Weyl module:
M, = Ds®D;
M, = % 'D10®'D2 @ Z$)x D1, ®D; @ Z3)x D1,®D,
M, = 2(4) Z(l) Z(l)x 'D12®'Do

. Then the complex is

Ox dx Oy
M M, My M
3.
idl/ldl /mJ So 1dJ/
8, 3,
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The construction for a “contracting homotopiies” {s;},i =1, 2 are:

Sp:De®Dg = Yoo 2 Pk Dy, s ®Dg_yp ---(7)

Such that
0;if£<3
w| 16 2(/&)> ’ -
, (6+#£) .
So ((a) (6—4) Z(/a) ((u’ ;(6—4’&)) s if =456
S1: Xpso Zgli % Doy p®D3_p — Z(k1+3)xz(k2)x Doy ®D3_p--(8) Such
that
0;ifm=0
(he3) (@] 10+8) 2<m>) ;
S ( g (9+h+m)\
1( “\o'[pG--m) VAR P ( ,5(3_k_m)) Jifm =12

£143) (k) (B1+3) o (hy) o (k3)
S5t La,50 Loy A7) 1 Doy g @Dsyp) > Zon Vw2 278 1 Doy 4y ®Ds_ iy

-(8),
Such that
(h1+3) o (f2) 10+14D 2(m>)
52 (Z *Z5; ( |23 141-m)
0;ifm=0
w , ; Wh = .
{Z (f1+3) Z(kz) Z(m) ( ’ 2(3_%'_%) i = 1 ere|l#| = £, + £,

Now, we have
h+3) (@] 10+ 20m) (+3)
S00x (Z x(a)'|2(3—4’a—m) = So0;

_ (/& +3+ m) Z{h3tm) w |1 O+k+m)
= m w'|pG=h-m)

+3) (W] 10+R  20m) (B43) o (m)
(z x| o 7457

1(9+/&+m) (h+3) )
21 w'|pB—#-m)

100+4) 2(m)
2(3—/&—m) )

w
w' 2 (3—f—m)

2(’M))

_ (lz +3+ m) Z(k+3+m) w
m w'|pG--m)

Then Soax + axcsl = idMl'

"

%] + 3 5 w
Al (4

100+1£D 2(m)
2(B=|#£|-m) )

109+14D 2(m>)

2 (3=|4|-m)
(£1+3) (faz) 10+ED  p0m)
T2 X0 ( |5 G-1h1-m)

= <|k|+3>2(lkl+3) 70m) ( |1(9+|k|+m))
B * |5 G-141-m)
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oy + M\ (R +3) o (hy+m) (a) 1(9+|/a|+m))
+( m )Z “la1 "o B=1kl-m)

(h143) o, (hy) (@] 1OHRD — 20m)
6x$2< 21 XLay ( '|2(3—|la|—m)

(#1+3) 7 (#2) > (m) 1 O+14l+m)
<2211 Z 2 xzzl X ((,()’ 2(3—|/L|—/m,)
Vel + 2\ ,(143) (), (@ [1O+RI+m)
( PR LR el iy

_ (/@z + 4%) (143) 7 e W |19+l +m)
m 2 w'|pB-1kl-m)

w| 10+ED  o0m)
+ZG V7P ( ’2(13—|fé|—m) ’ >;Where|&|=kl+k2'

Then Slax + 6x52 = isz.
From overhead we conclude {S,,S;},i = 1,2 be “contracting homotopy”
[11] [12] that means the complex be exact.

4. Discussion & Conclusion

On close analysis, the summary for all the results which came out for the
research for this paper is as follows:

It has been discovered that in partition (9,6), the greater the shift, the
smaller the number for characteristic free elements belonging to it, as happened
that the number for characteristic free term for resolution for a skew- partition
(9,6)/(2,0) is five, & the first term for these terms began with exponent 3,
whereas the number for characteristic free term for resolutions for a skew-
partitions (9,6)/(3,0) is four, & the first term for these terms began with
exponent 4, & the first term for these terms began with an exponent for four, &
the maps' complexes are exact in all cases.
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