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The object of this work is investigation a presentation of the characteristic-free resolution
and Lascoux resolution of (7, 6, 3)/(1, 0, 0) . A joining between the resolution of Weyl

module is also included in this work
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1. Introduction
let F be a free module over a commutative ring with identity and D,F be divided power algebra of
degree r motivated the free module, [1] the three generators, Z,;, Z3, and Zs;are the formal

polarization operators defined in [2].
Shaymaa and Haytham [3] presented some results for the skew shape (8,6)/(2,0) and (8,6)/(2,1). The

authors in [4] and [5] discussed some outcomes for the skew partition (8,6,3)/(u,1) where u=1,2 and
the partition (8, 7, 3) . Also Shaymaa and Haytham [6] illustrated the connection between the
resolution of Weyl module (8, 6, 3)/(u,1) where u=1,2 for the same skew partition.
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Inthis work, we study an application of the resolution of three-rowed Weyl module for the skew-
shape (7, 6, 3) /(1, 0, 0) . First, the terms of characteristic-free resolution are found, then the complex
of Lascoux and relationship between character-free resolution and Lascoux is investigated.

1. The Results for the skew-shape (7, 6, 3)/(1, 0, 0)
We enforce the following formula for the case of skew-partion [p, q, 1, t;, t,] to obtain the terms
of the resolution for the skew-shape (7, 6, 3)/(1, 0, 0).

Res([p,q5t1]) @D, ® Tiso Zoz Ty OZS5 Res ([p.q + to + 1+ Lty + ty + 1+ 11) @Dy (14141

_glzzﬂ)yz(tl“)zRes([p Ft+1,g+ 1+ 1t))

where Zgl? is the pursue Bar complex
Z(kl) Z(kz) Z(kn 1) NN Z(n) 0

0 — ZapuZgpU...Zgp — Xg>1 » Dkj=n

Hence
Res([6,6;1]) @D X150 z(” yZ(l) Res([6,7+;2 +1]) ®D,_; @

75, yZY) zRes([8,7; 0]) ®D,
So
Y120 LS5 ¥ O v Res([6,7+1;2 + 1]) ®D,_

= 7$) yRes([6,7; 2]) @D, ® 735 y73,yRes([6,8; 3]) ®D;

where 73,y
0— Z32y—y>Z32 —0

Zgzz) y is the bar complex

d d
0 — 73,73,y — Zgzz)y — Zgzz) — 0

Z y 1s the bar complex
2
Zgz)y 132y
9y Oy (3) 0y (3)

0—> Z3,y73,y7Z3,y — D —— 13,y > 13, —0

Z3zyzg22)y
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and 73,z is the bar complex

0z
0— 7231z —731 —0

The terms of the characteristic-free resolution for the skew-shape (7, 6, 3)/(1, 0, 0)

where b, by, by, bs, by, bs,bg € Z* are:
(My) = Dg®Ds®D3

(M) equal to the total of:
7% D1, ®D_p @D
2,17 %Dg+p®Dg_p®D3

*Z3,yDe®D;®D,
'Zézz)st(szs ®D;

(M) equal to the total of:
2L D1 @Dy ®Ds
‘Zszngﬁ)%Dﬁb@Ds-b@Dz
*Z32¥73,YDs®@Dg®D;
'2323’2;21)Z'D8®'D7®'D0

(M3) equal to the total of:

b b b
.Zgll)nglz)%zg13)KD6+|b|®D6—|b|®D3

(b1)

b
*Z32Y7Z5, %2212)%’D6+|b|®’D6—|b|®'D2

b
'Zszy23zyZ§1)% De+p®Dg_p,®D;

(2)

b
Z32yZ$ 278 % Dy, ®D;_,&D,

(M,) equal to the total of:

;with2 < b <6

:with 3 <|b|=b, + b, <6

;with3< b <7

;where 4 <|b|=Y7_,b; <6 and b; > 2
; where 4 < |b|=b; + b, <Tand b; = 3
; where 4 < b <8

;where 1< b <7

b b b b
LS HL G NL NS D 1 @D @D

;where 5 < |b|=Y1 ,b; <6 and b, =2
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Loy Ly H Ly P AL 1D @D ®D,
; where 5 < | b|=);_1b; <8 and b; =3
'Zszy23zyZ§bf)%Z§liZ)% Dg+1p®Dg_1p®D;
; where 5 <|b|=b; + b, <8 and b, =4
Z323’Z(2)Zz(b1)%ng12)KD8+|b|®D7—|b|®Do
; where 2 <|b|=by + b, <7 and b, =1
(Ms) equal to the total of:
'2221)%221%2211‘(221”221}@12®D0®D3
Zaoy iy K2 % %1 WDy @ D71 @D
; where 6 < |b| =Y/, b; <7 and b; >3
‘2323’2323’221 %ZgliZ)%Zz %D 1 |p|®Dg_|p|®D;
; where 6 < |b|=Y;_,b; <8and b; =>4
Z3oyl D27 nT P 1T Dy 1 @D @D,
; where3 < |b|=Y7_,b; <7and b; =1

(Mg) equal to the total of:

3
°Z3zyzg1)%221”221”221}‘221%[)13®D0®D2

Zaoylaav 2y %y %y %2 1D ) ®Dsp) @D

;where 7 < |b|=Y7 . b, <8and b, = 4
’Zgzyz(Z) Z(b1) Z(bz) Z(bg)ngﬁ4)xD8+|b|®D7—|b|®D0

;where 4 < |b|=Y1,b; <7 and b; =1
(M) equal to the total of:

*Z32Y232Y231 L3117 5117 5117 511 D1, @Dy @D,
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.Z32yz ZZ(bl)%Z(bZ) Z(b3)xz(b4)xz(b5)KD8+|b|®D7—|b|®D0
;where 5 < |b|=Y?_,b; <7 and b; > 1

(Mg) equal to the total of

.Z32yz ZZ(bl)%Z(bZ)%Z(b3)Kz(b4)7’(z(b5)%z(b6)KD8+|b|®D7_|b|®D()
;where 6 < |b|=Y%_,b; <7 andb; =1

(My) equal to the total of

°Z32yzgzl)zzz1%zz1%zz1“221“221K221K221“D15®D0®D0

As in [7], the Lascoux resolution of the Weyl module associated to the Skew-shape

(7,6, 3)/(1, 0, 0) is

D,FQD,F@D,F D,FRD,F®D,F
0 — D,F®D FRD,F —— S — o — D,F®D.,FQD,F
D;FQD,FQD,F D.F®D ,FQD,F

As in [4], the terms can be exhibit as pursue

My =Ly=E,
M, =L,DE;
M, = L, ®E;
M; = L3®DE;3

M; = E; ;for j=4,5,...9.
where L, are the total of the Lascoux terms, and the E, are the sums of the others.

Then we definea;: E; = L as follows

o %(v) — = Z(Z) 10,,(V) ;where v € Dg@D; QD5
o %(v) — = Z(Z) m?(z)(v) ;where v € D;,®D,QD;
o %(v) = Z(Z) x6(3)(v) ;where v € D;;®D,®D;

o %(v) == Z(Z) x6(4)(v) ;where v € D1, ®Dy®D;
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° 32 3’(”) — = 232}’632(77) ;where v € Dg@Dg®D;
We ought to indicate that the map o satisfied the identity:

5L1L0 °©07 = 5E1E0 1

Where &, the component of the boundary of the fat complex which conveys £; to L.
We will use notation 6, .., 6r,, Eq ... etc.

Thus we can define 0;: £; — Ly as 8, = &, ¢,

It’s easy to show that d; implement 1, for example:
Bz, ° 00) (25 %(0)) = 81,2, 0 01 (2 785 %0 ()
i G )
=09 ()

= Og, E, (Z(S)%(V))

Aslongas 0,: L, — Ly as 0, =6, + 0100,

Proposition 2.1: The composition d; o d, = 0.

Proof:
01 002(9) =8;,z,° (51:21:1(9) + 010;,, (9))

=08p,1,°00,0,(9) + 6.0, °016,,5(9)
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8r,r, © 01 = O, ,, then we get
°dy(g) = 51:11:0 ° 5,6251 (9) + 551505,6251 (@) =0
Define 0,: E;, — L, such that:

6E2L1 + 0q° 6E2E1 = (6[,2[,1 + 01 ° 6L2E1) ° 0y w2

We define

o 737, n(w)— 0 :where v € Dy@D;®D;

. 2(3)%221%(17) — 0 :where v € D;,®D,®Ds5
o gzl) %(U) — 0 ;where v € D;,®D,QD;
o (3) (2)%(17) — 0 ;where v € D;;®D,®D;
o Z %221%(17) — 0 ;where v € D;;®D,®D;
. z(z) () — 0 -where v € Dy; ®D, ®D5
o Z %221%(17) — 0 ;where v € D;1,QD,®D;
. (3) WIS () — 0 -where v € D,,®D,®Ds5
. z(z) (4)%(17) — 0 -where v € D;,®D,®D;
. (‘”%z #(v) — 0 :where v € D;,®D,®Ds5
o ZaayTo) #(V) > Loy Ty #,, (V) swhere v € D;,®D;®D,
° Z323’Z21 n(v) — o Z32yzg:?%a (2)(17) ;where v € D1, ®D,&®D,
° ZgzyZ(6)%(v) — i Z323’Z;31)”6 (3)(17) ;where v € D1,QD;®D,
o Zapylo n(v) — == Ty 75 n05y (v) swhere v € D;3®Do®D,
o 73,y73,y(v) — 0 ;where v € De®Dg®D,

Its plainsman to exhibit that o, which is acquainting above implement 2, we adopt
where v € D1,®D,®D,

(g, T01° 6E2E1)(232yz(6)%(v))
=0 (2261)%632(17) + ngl)%am(v)) Z32y6(6)(v)

) % 221%62(? 932(v) +§ 221”62@1}) 031(V)— Z32ya(6)(v)
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and

1
(6g,c, TO1° 51:251)(% Z32YZ§31)%6(3) (V))

1

= 01 (5o 75005 03 (v) + oo TS) %05 031 (v) + - 75 %05 031 (v) ) —

—Zsz 6(3)6(3)(77)

1
= ¢ 21057 032 (V) + 35 201057 051V 15 Z1 0y 031 (V)= L2057 (v)

= 27511053 032 (0)+ 2 751405 031 (v) — Z32y 53 (v)

Proposition (2.2): we have exactness at L;.
Proof: see [9].

Now by using g, we can also acquaint d3:L3 — L, as 03 =60, T 02 ° 8,5, .
Proposition (2.3):
The composition d, o d; = 0.

Proof: the same way employ in proposition (2.1).

Remark (2.4)

In our case t; = 1 and t, = 0, this leads to an inevitable problem of where we want to
polarize the y to 1 in the terms of form

Z(tzﬂ) Z(t1+1)ZR35([P1 +t;+1,p, +t +1;t;])

Since we have no terms of the form Z(l)Z(Z)

It is clear that by remark (2.4) all the terms in dimension three will be reduction to zero,
we can show that:

Firstly we need the definition of map
03. E3 — £3 such that 6531:2 + 0, ©° 5E3E2 = (6L3L2 + 0, ° 6/.:3E2)0 O3 (3)

As follows:
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(2)%221%221%(17) — 0

Z J'f2217'f2217’f(77) — 0
Z(Z) Z %221%(77) — 0
Z %221%221 #()—0
2(4)%221%221%(77) — 0
Z(Z) Z(Z) 2)%(1]) — 0

7% me(v) — 0
Z(Z)

3
2

%Z %221%(17) — 0
%221%221 #(w)—0
1 72010257 1(v) > O
Z32}’Z;31)%221%(77) — 0
Z323’Z %221”(17) =0
Z3ZJ’Z21 21 %(V) =0
Z32Y 751 #Ta1#(v) = 0
Zszyz(4) 21)%(17) — 0
Z32yz #25) 7(v) — 0
Zszyz %221%(77) =0
Zszyz 1 %(V) =0
Zszyz(4) 31)”‘(17) — 0
2323’221 %Zzi)%(v) —0
2323’232372241)%(17) = 0
2323’232yzgsl)%(17) =0
2323’232)’Z§6i)%(v) — 0
2323’232yzg71)%(17) =0
2323’232372281)%(17) =0
Zszyzgzl)zzgzl)%(v) — 0
Z32y257 7257 1(v) —
Z32Y25y 7257 1(v) —
Z32Y257 7257 1(v) —
Z32Y257 7257 (V) —

o O o O

;where v € D;,®@D, QD5
;where v € D;1; ®D;®D5

;where v € D1, ®D;®D5
;where v € D;1; ®D;®D5

;where v € D1,QD,®D;
;where v € D1,QD,®D;

;where v € D1,®D,®D;
;where v € D1,QD,®D;
;where v € D1,®D,®D;
;where v € D1,QD,®D;

;where v € D1,®@D3®D,
;where v € D1; ®D,®D,

;where v € D1; ®D,QD,

;where v € D1,8D;®D,

;where v € D1,®D;,®D,,
;where v € D1,8D,®D,

;where v € D13QD,®D,

;where v € D13QD,®D,
;where v € D13QD,®D,
;where v € D13QD,®D,

;where v € D;,®D,®D;

;where v € D;1; ®D3;®D;,

;where v € D1,®D,&®D,
;where v € D;13®D;®D;
;where v € D1,&D,®D;

;where v € D1,®@Ds®D,
;where v € D1; ®D,&D,
;where v € D1,®D;&D,
;where v € D13®D,&D,
;where v € D1,&D,®D,
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o Z32yzgzl)zzg71)%(v) — 0 ;where v € D;:®D,&D,
It is easy to show that (3) is satisfy.
Now by remark (2.4) all the terms in M5 reduction to zero.

Eventually, define the boundary map in the complex:

0 0 0
0— Ly —> L, —> L, —> L,

Where 9, and 0, defined as follows:

o 0, (7% @) =0P(w) . where v € Dg®D,®D;
o 0,(Z3,y (v))=03,(v) ; where v € Dg®D-,QD,
o 0, (Zs2yZ5yn (v)) =3 7205 032(v) + 3 Ty 201 051(v) ~Z32y 0 (v)
; where v € Dg®D,&®D,
Proposition (2.5)
The complex

63 a2 al
0— L, L, — Ly Lo — K(7,6,3)/(1,0)

is exact.

Proof: see [8] and [9].
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Conclusions
From this paper we deduced these results:
1-The terms of characteristic-free resolution are found
2- The complex of Lascoux and relationship between character-free resolution and
Lascoux is investigated.
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