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Abstract

My work included this survey the rows resolution of Weyl module and specify
terms and the exactness according to skew partition (5, 5)/ (u,0) when u =
1,2,3 where we relied on the contracting homotopy.
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1. Introduction

Let F be a free R-module and D, F be divided power of degree n, in the [2],
the author described it to us the Weyl module K, ,, F when K, ,, F =

Im(d’s/,), d'2/,:DF — A F which takes the following image

t p

q

D D Y D @D —ME Lk
LDpik ® Dgx — D, ® Dy —— Ky,

—)0

We used letter place, in order to get

135



2025 st 160 dalally Aslasr Y1y WILIY Sgondl A3 Al
No.16 Feb 2025  Iragi Journal of Humanitarian, Social and Scientific Research | k\& )
Print ISSN 2710-0952 Electronic ISSN 2790-1254

(w ) 08 (w1 @

! E— ! _—

w'|2(q-Fk) (M/ 2(q-k) )
t+D)'(t+2) ..(p+ t)’)

y (Wm
wiw'wey) 1'2'3"..q'

W@®W € Dpyy ®Dgy O =Xi_y 957
And
dll/u = aq’Z ...al,za(p_{_g),l...a(t_i_l),l
Particularly, J move items x®y of D, ® D, t0 ¥ x,, ® X', v, see[3].
The graded algebra D(Z,;) operatess on M = ¥} D, ® Dy =

Y M,_,,where M the graded left A-module, whith w = Zg'i) € Aandv €
Dg, ® Dg,,we will have it:

w(v) = 78 w) = oY )

M.:O—)Mq_t—s>...—>Ml—s>...M1—s>Mo

Bar(M, A; S, ¢), S = {x}.

t+k k k d;
z Zél 1)XZ§12)X "'xzéll)xDp+t+|R|®Dq—t—|k| Em—
k120

t+k k k-1 -1
z ZE D78 x x2SV XDy 4 @D g
k120

dy (t+k) do . _

In the source [4],the author studied the exactness towards (8,7), In [5] the
author presented the exactness for partition (8,6)/(2,t) .In [6] the author
presented the exactness for partition (9,7)/(S,0).As for my work this , | presented
the exactness for partition (5,5)/ (u,0) incasesu = 1,2,3.

2. The resolution of Weyl module according to (5,5)/ (1, 0):
Mo == D4® D5
M, =ZPxD@®@D; @ Z3xD,® D, ® Z\PxDg®D, D72 xDo®D,

M, =23%7,,xD, @D, @ ZxZ,xDg®D; ®ZPxZPxDg@D; @
ZWx7,.xDy @D, & 72 Z(3)xD9®D0€BZ(3) Z2 xDy®D,
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2 3
My =23 xZ51%2,1xDg @ Dy @ Z5xZ51%7Z,1xDg ® Dy
2 2 2 2
® 2 x2,x22xDy ® Dy ® 7P %252 x7,,xDs @D,
2
My= Z2xZ,1x7Z51%Z51xDg @ D,

We will get the following complex

By By Dy
M4_ _— M3 MZ M1
Ox
_ MO
d S3 d S id S1 id
So
Ox Ox 0y
M, M; > M > My
0x
_— MO
(k) w ]_(4+k) . _
o ((wp@2®y) _ (25 (W, - i ko= 23,45
O\ \w'| 26— .
0 s ifk<1
Sl: M1 —_— Mz
(k+1)_ (W [16G+R2MN Y _
(k+1) . ,m)  (W]1O+ktm\
{ZZI xZZl x (W, 2(4—k—m) ’ lfm - 1'2'3
0 ;ifm=20
St M, — My
(ki+1) (k) (W ]1GHED2@m\Y
SZ <2211 xZle X (W, 2(4—|k|—m) -
(a+1) o (ky) o, (m) (W 1(5+|k|+m)) PP
{221 X251 X x(w’ 2 (4=k|-m) ifm=12 ; for |k| =k, +
0 ;ifm=20
k,
53: M3 4 M4
(ert1) (k) oy (ks) (W1 GHIKD20m)
S3 <2211+1 xZy 2 xZ5 3 x (W, 5 (4= [k|-m)
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(ki +1) 5 (ky) o (k3) ., (m) (W 1(5+|’<|+m)> o
Z XZ5 XL XL 5. X ifm=1
:{ 21 21 21 21 w' 2(4—|k|—m) f ;for |k| — kl +
0 ;ifm=20
kot ks
(k+1) (W [1G+RI20m)\ | _ (k+1) (W]1G+K)p(m)
SOa}f <221 x (W’ 2(4—k—m) - SOaZl W’ 2(4—k—m)

— (k+1+m) 7 (k+14m) (W
m

1(5+k+m)
21 w ) )

2(4—k—m)

and

d,.S1 (Zéliﬂ)x (MM:,

— k+1+m\ (k+14+m) w
- ( m )221 x (W'

1G6+R) M)\ _ (k+1) _(m) (W
o (4—k—-m) =0y (231 X2y % w

1(5+k+m)
2(4—k—m))
1(5+k)2(m))

1(5+k+m) N (k+1) w
2(4—k—m)

2 (4—k-m) 21 w

_ S (k+1)_ (W ]|16+R)20m)
=75 x(w,

2(4—k—m)

It became clear S0, + 0,,S; = idy,
(ki+1) ., (ky) (W ][16+IkD0m)
S10x (Z“l Lox X <w’ 2(4=Ik|-m)

_ k| + 1 k w
_51<—( K )Zgl'“x(w,

(ky+1)  A(ky) (W ]1(6+IkD2(m)
Za' X0y ( 2 (4-lk|-m)

WI
- k| + 1\ ikj+1 ., om) (W |1(6tIkI+m)
B _( k2 )ZZl Xl X (W' 2(4—|k|—m))

1 (6+|k[+m)
2(4—|k|—m)) ’

1(6+|k|)2(m))
2 (4-k|-m)

ko+ (k1+1) _ (koym) w
(me)zml xXZy %t X(W/

and

0,5 <z§’§1+1)xz§’§2)x (VVVV

16+kD N\ _
2(4—|k|—m)) -

1(5+|k|+m))>
2 (4—lk|-m)
1(5+|k|+m))
2 (4—lk|-m)

WI

_(lkl+ 1\ Jjkl+1_ ) (W
_< k, >221 szrlnx(W,

o, (28 0anx ()
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kytm (ki +1) o (kpem) (W |1 GHEKI+M)
(") 2y 22y x(w’ 2 (4-|k|-m)

(ki+1) o (ky) (W ]1G+IkDm)
2211 x2212x(W, 2(4—|k|-m) )’

For |K|= k,+k,

It became clear 510, + 0,5, = idy,

1(s+|k|>2(m)>

2 (4=|k|-m)
1(5+lkD o (m)

2 (4—|k|-m) ) B

S,0,, (zé’;”l)ng’;z)ng’f‘)x (;VV

ks w'

Kytks\ (ki +1) o (kp+ks) (W ]1G+IkD20m)
( ks )Zz1 X231 X(W/ o (4=lk|—m)

1(5+|kl)2(m)>
2 (4=[k|-m)

=, ((k1+k2+1) Z§1;1+k2+1)ng3)x <w

Z8ar Dy 7 kay (M“:

k; w'

(kz+k3) 70+ 7 0atks)  pm) (W

(5+|k|+m)
_ (k1+k2+1) Z§1i1+k2+1)ng3)ngln)x (W 1 ) _

2 (4=k|-m)
1G+Ik[+m)
2(4—|k|—m))

1 (5+|k[+m)
2(4—|k|—m)>'

k3 w'

w

k3+ (k1+1) 5 (k2) - (kz+m)
()220 X2y X2y x(W,

and

w

1(5+|k|)2(m))> _
Wl

20-lkl-m) ) | ~

1(5+|k|+m)>>

2 (4~ k| -m)
1(5+|k|+m)>

o (4-Ik|-m)

1 (5+Ikl+m)
2(4—|k|—m)) B

0c5a (285wl x

0, (Zg’il+1)x2§’§2)xzé’§3)xZ§T)x (VV;

_ ki+ko+1\ (ki+ko+1)  (k3) (m) (W
= _( s )2211 22,z x(w,

ky+k (ka+1), ,(ko+k3), ,(m) (W
( s 3) Zy" XLy U xZyy x(w,

(atm) z{at Dy 7o) g Ksm) (

w 1(5+|k|+m)>
1

w' |2 @-Ik|-m)
1G+lk[+m)
2(4—|k|—m))

w

RNl

139



2025 blud 16 dnadally Aslazr Yl dilusY & goed) 431 a0 i P

: . G : : o~ ! q !
No.16 Feb 2025  Iraqi Journal of Humanitarian, Social and Scientific Research (k\ '
Print ISSN 2710-0952 Electronic ISSN 2790-1254
_ (k1+k2+1) gtk 1) (), Gm) (W |1 EHEIFm)
katka) 70 +D) )y (Kytks) o (m) (W |1GFIRIFmY
(katm)zleat D)y 7 0) 7 Gestm) (W 1 +lkl+m)
m 21 21 21 w' 2(4—|k|—m)

1(5+[kD(m)

(ka+1), ,(k2)  ~(k3) (W
+Z xZ,, xZZl3x( 5 (4l -m)

21 w'

) for K| = ky+k, + k.

It became clear S20, + 0,53 = idy,

3. The resolution of Weyl module according to (5,5)/(2, 0):

M, = D;® D

M, =Z3xDs® D, & ZPxD,® D, &z xDg ®D,

M, =280 x7,,xD,@D,® Z\VxZ,1xDg @ Dy ® 2P 22 xDg ® Dy,
My = Z3xZ,1x7,1xDg @ D,

We will get the following complex

Dy D Dy
M; > M, > My > My
id S I S; id So
id
Dy D Dy
M; > M, > My > My

So: D3® Dg — Yyes0 Zost? x Dy i ® Ds_yc

(3+k)
S ((W 1<3>2(’<>)> _ { ZPx (VV.,V . ) if k=34
0 W’ -

(5-k) 2571
2 0 Sif k<2

S1: Yoo 28 x Dy ® Dy_ie — Zo*PxzxDg ,\ ® Dy_; such that:

(k+2) _,(m) (W [1Gtk+m)\ B
s, (Zé’;”)x (VV;, 12(*2;1‘1)(%%))) B {221 XZy X (w’ 5 (3—k-m) ;ifm=1,2

0 ;ifm=20
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ki+2 k
Syt ThmoZay T2 x ZPx Dy 1 ® Da_ypey —
ki+2 k k
Z§11 )XZ§12)XZ§13)XD5+I1<I®D3—Ik|

such that:

(ki +2) (k) (W]1G+ED20m\ Y
52 <2211 *Xlor x(w’ 2B=lkl-m) ) |~

(k1 +2) (k) (m) (W]1GHEKIFM
{Zzll XZy1 " X2y, x(W, 5 @—liel-m) ) ifm=1 ;
0 ;ifm=20
For |k| = k,+k,
(k+2) (W]|1G+RI2m\\ (k+2) (W ]1B)pk+m)

Soa% <Z21 X (W, 2(3—k—m) - 50621 WI 2(3—k—m)

— (k+2+m\ (k+24+m) w
_( m )221 <W’

1(5+k+m)
2(3—k—m)>’

and
(k+2) (W
d,.S1 <221 X (w’

— k+2+ (k+2+m) w
- _( m m) ZZl " x (

(5+k)»(m)
i )) =0, (Zé’i”)xé’f)x (o

2(3—k—m) w'
1(5+k+m) (k+2) w
2(3—k—-m) 2y Tx(

1(5+k+m)
2(3—k—m))
1(+k) z(m)>

w' 2 (3-k-m)

It became clear So 0y + 0,5, = idp,
(ki +2) ., (ky)  (W][16E+IkD20m)
S10, <2211 xZy ¥ x < 5(3=lkl-m)

WI
o [ (Kl + 2\ jkj+2_ (W [1G+IEDpm)
_Sl< ( k> )221 x(w’ 2(3—|k|—m))

(k1+2) _ A(kp) (W |1G+IKD (M)
Zyyt X0y ( 5 (3—Ikl-m)

WI
_ Ikl + 2) lk|+2 - (m) w 1(5+|k|+m)
- ( k, )% ¥ x(w’ 2(3—|k|—m))

Ko+ (ky+2) o (kptm) (W ]1G+IkI+m)
()2 a2y’ x(w’ 2(3-Ikl-m) )’

and

0cS2 <z§§1+2>xz§’;2)x (VV:

1(s+|k|)2(m>) _
2@=lkl-m) )|~

1(5+k+m)
2(3—k—m))

9., <z§’§1+2)ng’§2)xz§’f)x (VVVV
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_ (kI + 2\ Jaqri+2) ) (W ]|1GHEI+m)
_( k, )221 X231 x(w’ 2(3—|k|—m))_

Ky +m (ke +2) o (kp+m) _ (W |1(6FIkI+m)
(") 21 22" x(w’ 2 (3—Ik|-m)
(5+[k[)(m)
70a¥D gy (VV: 1 2 )

2 (3=k|-m)
For |K|= kq+k,.

It became clear 510, + 0,5, = idy,

4. The resolution of Weyl module according to (5,5)/(3,0):
MO = D2® D5

M, = ZPxD,®D, &z xD,®D,

M, = 2" xZ,,xD, @ D,

0y 0y
M, > My > M
d S id| S, id
0x 0
M, > M, > M,

k+3
So: D2® Dg — Yyes0 Zos T x Dypie ® Ds_yc

(2+k)
w12 20V _ Zé’;”)x(w, 15_k ) s if k=4
So\\w'| -0 ) | = w2570
0 if k<3
w |1 (5+k+m) )
S Z(k+3) w 1(5+k)2(m) — Zéli-l-g)ngln)x( '1(2—k—m)> ;lfm =1
1| %421 X\ 2(2—k-m) - w2
0 ;ifm=20
(k+3) _(W]|1G+RI2m)\\ _ (k+3) (W]1B)pk+m)
Soa% <Z21 X(W, Z(Z_k_m) _50621 W’ 2(2—k—m)
_ (k+3+my L (k+3+m)_ (W [1GHk+m)
= ( m ) Z3 X (w’ 2@2-k-m) )’
(k+3) (W [1G+KI20mMY Y _ (k+3) ., (m) (W [1G5+k+m)
0,:51 <221 x(W, 5(2—k-m) =0, Zy] "xZy;'x w'|p@-k-m)
_ _(k+3+m) 7 (k+3+m) (W 1G+k+m) + 7Kk3) (W 16+ 20m)
- m 21 w’ 2(2—k-m) 21 X w’ 2(2—k-m)

It became clear S0y + 0,51 = idy,
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We obtained from 2,3 and 4 that {S,, S;, S5, S5}, {So, S1, S, } and {S,, S, } have a
contracting homotopy meaning the complex above are exact [8].

5. Conclusions

With my effort ,I concluded that the complex are exact in (5,5)/ (u, 0) when
u=1.23.
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