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RESEARCH ARTICLE

Outcome for the Case (11,10; 1)

Waleed Khalid Jaber® >, Niran Sabah Jasim® '

! Department of Mathematics, College of Education for Pure Science Ibn-Al-Haitham, University of Baghdad, Baghdad, Iraq
2 Department of Mathematics, College of Computer Sciences and Mathematics, University of Thi-Qar, Nassiriyah, Iraq

ABSTRACT

Through this work R is a commutative ring with 1, F is a free R-module and D, is the divided power algebra of degree
4. A partition of length ¢(A) = n is a sequence (1) = (A1, A2, ..., A,) Oof non-negative integers in non-increasing order
A1 > Ay > .-+ > Ay > 0. The weight of a partition A is [A\| =11 + Ay + --- + A,. A relative sequence is a pair (A, u) of
sequences such that © < A and denoted by )‘/w If both (1) and u are partitions then the relative sequence ()‘/ﬂ) is called
a skew partition. Let Z,; be the free generator of divided power algebra D(Z3;) in one generator. The divided power
element 2 of degree e of the free generator Z5; acts on D, + Dy, by place polarization of degree e from place 1
to place 2. The graded algebra <4 = D(Z5;) acts on the graded module M = D, + Dg_. = > My, the degree of the
second factor determines the grading. M is a graded left A = —odule, where for w = Zg;) € A and v € Dyie + Dy_e, SO
we have: w(v) = del) =) = aé'{). This article surveys the exactness of the Weyl resolution of the sequence for the case
(11,10; 1) after getting the contracting homotopy of {S;}; where < = 0,1, ..., 8, and the terms of the characteristic-free
resolution for it.

Keywords: Divided power algebra, Letter place, Overlap, Place polarizations, Resolution, Weyl module

Introduction

Writer in' discuss X/, F as:
Mp= | | »
| 4
For K, ,,F = Im(d’;,,) where d';,,: DF— /\ F (Weyl map), so

O d' s
> Dps®Dyp — Dpy®Dy ——> Ky — 0

Searchers in? define the representation of the group. For case (11,10;1) the authors treatise this treatise as
an application of the Weyl resolution in cases (4,4,3),° this can be employed for the differential subordination
and superordination, fuzzy maximal sub-modules, almost projective semimodules and semigroup ideals and
right n-derivation in 3-prime near-rings.*” Authors in®° study the hyper fuzzy AT-ideals of AT-algebra and
spectrum of secondary submodules which can be also apply to this idea.

Main upshots

As in'® for the case (11,10;1) gain
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Mo = D10 ® D1o
My = Zg?x‘DlO+b ®D10_b; where 2 <b <10

My = 280228 %Dy, b @ Dio_p; where 3 < |b| = by +by < 10 and by > 2

Ms = 282z 2D L @ Dio_p; where 4 < b = 2 by < 10 and by > 2

My 28228 228 228 D10y @ Dro s where 5 < bl = Y4, b < 10 and by > 2

s 280202 128D 1 2 (0] 1 2 (05) D 0y @ Dro_p; where 6 < [b] = 5 by < 10 and by > 2

Mo 28220 620 228 12 228 D10, 4y @ Do s where 7 < bl = 30, by < 10 and by > 2
M7 Zg?l)ng?)ngg)ng“)ngs)ngﬁ)ngll)7)xD

7
10416l @ Dro. where 8 < |b| =), ;b <10 and b; > 2

b b b b b b b b
My 25022 220 2200222 22 () 225 2o 1y @ Daoin;
where 9 < |b| = Z?Zl bj<10and b; > 2

@) M), M) D o) Dy o)
My = Z57 2257225 2257 22 2257 xZ ) 2257 %Z 57 2Dy Q Do

Explore the upshots

The construction and the exactness of the sequence of the contracting homotopies {S;} wherei=1,2,...,8
discuss in this section as follows
w1002 ZWy W LI ifKk=2234,..9
So: My — M1, So (W’ 5(10-) ) = 21 W'l 2a0-0 | > , O, 4, )
0 ;if K<1
W | 1a1++v) .
Sy My — My, S (ngtl)x (VV, 1(1(24-':()2]](;7))) _ Z;K;-l)ngi)x (W‘ 2(9—-V) ) ;ifv=1,2,...,8 ,
wi 2 ;if v=0
W | 1Q1+KDo()
So: My — M3, S, <ZEK11+1)XZ;K12)X (W/ 29K~V
D) ) oy (W[ 1A i
| Zu XEaxZax <W' 20-K-M pifv=12...7 ; where [K| =K; + Ky,
;if v=0

W | 101D ™)
S3: M3z — M4, Ss <Z(2Kf+1)XZ§Kf)Xng)X (W‘ 2O~ [KI=)

ZEa+1) ) o) o (55) (V) W | 1A1+K+Y) ) L3 .
= 21 X%21 X221 X221 X | /| 200-IKI-W) pifv=1,2,..., . where [K| = K; 4 Ky + K.
;if v=0
: K1+1 i w | 1Q1+kDoW)
S4: Mg — Ms. S4 (ZgllJr )ng?)ngf)ngf))( (W' 2(9—II-V)
1 W | 1Q1+K+) .
= Zglﬁ )ngf)ngf)ng?)ng))( (W’ 2(9-Ix|-1) ;ifv=1,2,...,5
;if v=0

where K| =K; +K; +Kg + K4,
w

Ss: Ms — Mse. Ss (zg;+1>ngqﬂng;)ng;)ng;>x (W,

1A1+K) V)
20-[-1) ))
w 1(11+|K|+V) .
Zy U x 2o k20 x 29 x 257 x 25 x <w‘ ooy )iifr=1.2...4
0 s if v=0
where K| =K; +Ky +Kg + K, +Ks.

’
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: : w | 1A1+KkD2)
Se : M — M. Se < (2<11+1) Z(KZ)XZ(KS)XZ((“)XZ(KS)XZS({))X <W" O~V

ZEHD) ) () S9) Z(4) ) 2(5) () () 1) ifr=1,23
21 X221 X#21 X221 X221 X221 X201 X | /| 900-Ik-») V=14

0 ;if v=0
where K| = K; + Ky + K3 + K4 + Kg +Keg.

)

1 w | 1a1+KDo ()
S7: M7 — Ms. Sy (Z(K1+) 23X 25 x2S 25 25 1 257 % <W‘ 2(9-IK|-V)

1 W) w 1(11‘HK\+V) .
Zgll-‘r )XZ(Kz)Xz(KS)Xz(K4)Xz(K5)Xz(Ks)Xz(K7)X221 X ( , 2(97|K|7V) : lf y=1,2

0 Lif v=0
where |K| =K1 +K2+K3 +K4+K5+K6 +K7

)

So: My — Mo. Sy (2805280 2000y 260y 2690, 2660 740 0 (W10 D2
8. Mg — Mog. 08 21 X X X X X X X491 X w'l 20-K-»
1 m W 1AL
Zo O Ba x 2o 1 20 X 2o 2o K 257 X 25t X Zon X (w’ go-i-m )iifv=1"
0 L if v=0

where K| =K; +Ky + K3 + K4 +Kg + K¢ + K, +Kg.
Now to prove that S;dy + 9xSit1 = ida,,, fori=0,1,..., 8.

w 1(11+K)2(V) w 1(11+K)2(V) K+1 +v 1(11+K+'V)
Sos <z(;1+“x (W‘ 2o 27)) = soagrn (WIRD T2 L (KLY g (WL
And

w 1(11+K)2(V) W (11+K+V)
0xS1 <ZgK1+1)X (W‘ 9(9-%) )) = Ox (ngl)ng{)x ( 5(9-K-1) ))

K+1 4+ 147 W (11+K+V) 1 w (11+K)2(V)
= —< >Z§K1+ x 2(9 )+ 257 x Wl 200

v
Clearly Spdy + 9xS1 = idyr, .

w | 1A1+KDo ()

S19x (ngmngf)x <W‘ 20-KI-V)
K| +1 (K+1) W | 11+kDo () 41 o) (W 1A1+KDo )
S1 (‘( kK, )Za x(w| ao-mm |+ 22 x| go-m

K|+ 1Y ,a5+1), o) 10T+ Ko +7) geasn) gosmy W 1UTHEY)
(‘( Kk, )Za 12 x|yl ge-w-w | (7, ) B a2 20— KI-V)

And

, w101+ : W | 1a1+K+)
Oy S (ng“)ngf)x <W’ g0y ) ) =0 (2 x 25 a2 1 gy | go-mw)
K+ 1Y sty vy (W[ 1A Ko +7Y\ 5w+ Gat?) W 101+
N ( Ky Zn A2 Xyl g )= T, ) B X2y w'| 20-K=-W
w | 1A1+KkDo()
+ Z(K1+1)XZ(K2) (W" 5O-KI-) ; where K| =K; +Ko.

Clearly Sl ax + 3)(52 = ld]\/[2

: W 1a1+kDom)
Szax(zgllﬂ)xz(m Z(KS) <W/ 2(9—IKI-V)

Ky +1+K, (K14145%2) o (K3) W | 114D M) Ky 4+ Ks (K141) Ko+ W | 114D M)
=S [(( K, ))2";11+ T2 x Wl ge-tw ) - Ks 2o xZ5 0 | g0 w)




BAGHDAD SCIENCE JOURNAL 2025;22(2):664-676

A1+kD o)
(141) |, or(K2) o (K3) 1
+ 251 X Zar X057 ( | 90-1k-)

Ki+1+K RER W 1O Ky + Ky
_ <( 1 g 2)>Z(K+ )y 209D 2D (W‘ o(O—-V) K,
(%

2
A14+K4+V)

+1 + v Wil
x 2910 ) Zg K3)XZ§1)X< ' (91K~ m)

And
A1+KD o)
8,53 (z(w) 20y 209y (V‘/“]" 12(9_‘“_2]]) >> _a, (Z("1+” 289y 209, 20 <W’

Ki+1+K, (1 41460)  (a) vy [ W [1AIFHEH)
—<( K, ) 2o 25 1250 x | 9w

Ko + K3\ Seat1) oot W) 1A+
( K, )22 xZal U xZa x| pe-wew)

K3 4+ v 1 1 A1+K+V)
_< , Zg<11+ )Xz(Kz)Xz(Ks)XZg{)X W'l 20K

1 A1+K4+V)
99— [|-V) ))

+

11+K+V)
(a41) | () orka) a0 (W
+ 2 ZZXZ213X81< ‘2(9KV))

Ki+1+K W | 1Q1+K+)
_<( 1 K, 2))Zg"f“*“)ngf)ngf)x( | 50 K-v)

Ko + K3\ La+1) L o atis) m. W 1A+
( K, )% xZal a2 50—KI-)

Ks + v . . W | 101+K)
— ( ; Z(K1+ ) Z(Kz)Xz(%)XZg{)X W, 2O 11-V)

+

114K (V)

w
2(97‘“71]) 5 Where |K| = Kl —+ Kz —+ Kg.

+ 251V x 25 x 257 x (w’

Clearly S0y + 3,S3 = idj,. -
1 w 1(11+|K|)2 v

ol (Z(KH X 2ol X B 1 %X <W’ 29-K-V)
Ki+14+K2) ) St o0, o W 101HD2M)

=% [_ (( Ko ) Zo T A2 X 25 x 2(9-1KI-)

K.2 + K.3 1 | K w 1(11+‘KD2(V) K.g + K4

< Ky Zgll+ )XZ;%HS)XZ;T)X w'| 20-Kk-» |~ K4

11+ (V) 1 Wl 1Q1+KkDoM)

go-kvy )+ 2 xZex 257 x5 | 0w w)

1(11+|K|+V))

+

X

) w
Z5 2 xZa (W/

(s O

99-K|-V)

‘LK 1 W | 1Q1+K+)
+ < 2 3>Z(Kl+) Z5t " x 25 x 25 x (W‘ 20-1-V)
oK 1 1 A1+K+V)
B < h )Z(K1+) Z(KZ)XZ(K3+K4)XZ(V) (W/ 2(9—IK|-V)
P D) ) ) ey ) 11+ +V)
+ ( v )Z 1 Aol X% %2 KB X | 0w

d A1+ o)
w | 141+KD2
3x S4 (ngf+1)XZ(K2)XZ(Ks)XZg(f)X (H,f‘ 2(9_|1(|—V) ))

1 w 1(11+\K\+V)
= Ox <Z§K11+ XS A A B X 2oy ( | 9o-K-v)

3+ v 11 v w | 1A1+K+V)
)Z(m )28y 289 20 (W‘ o )

667
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K + 14 K ] ) W 1Q1+K+)
_ ( 1 2 )Z(K1+1+K2) Z(<3)ng<l4)xz21 X ( 59— IK|-V)
K, + K " 1 W | 1Q1+K+)
< K ) ((1+ ) Z(K2+<3)Xz(K4)XZ§{)X <W/‘ 2(9—|K|—V)
3 K4\ ot (), st 70 W | EHED)
+< )Z X2 2o X2 | 200K~
K w 20—KI=V)
4tV ) (K ) o (2) | () o (54) ) 10T
Zo1 " X 2o X297 X 291 X 251 X ' —Ikl—
v W 2(9 ‘K‘ V)
) W | 101+K+)
+Z(K1+ )XZ(KZ)XZ(KS)XZ(K4)8(V) <Wr 2(9—|K|—V)
Ki+14Ka)\ Soatit) i) o), W) W[ 1A
= (( K, ) 2ol X250 X 20 A 2y X w'| 20-K-

Ko + K3\ Ltat1) olatia) o), o (W [1ATHHW
_( Ks Zyt " xZat X2 A 201 X W'l 209-KK-v)

(11+[k|+V)
e S

Kq
Ke+7v\ a1 02 209 70y 7 W | 101+
_< v Zo1 " X 21 X1 X Bt X By X w'| 20-K-»)

: w | 1AQ1+kD2()
+Z(K1+1)Xz('<2)xz(<3) Z(‘<4) (W ‘ SO-KI-V) : where |K| = Kl + K'Z + KS + K4,

Clearly S3dx + 0xS4 = idar, -
y : W | 1a1+kDo()
Sady (Zglﬁrl)XZ(<2)X2(K3)XZ(‘<4)XZ§15)X ( ‘ 2O K1)

_ s, |:<(K1 +13 + Kz)) ZgllHJrKZ)XZ(sz)XZ(K")Xng)X (:\‘//

1(11+|K|)2(V))

) 2(9—IK|-V)

Ko +K;3 K141 . o (Ka4%3) - or(Ka) - or(Ks) w | 1A1+kDo)
- < Ks 2ol X251 X 20 1 201 X | | go-w-m

K3 +K4 1 w 1(11+\KD2(V)
+ < K, Z(Kl-‘r) Z(KZ)XZ(K3+K4) Z(Ks) W 20k

_ <K4 +K5)Z(Kl+1) Z(KZ)XZ;KS)XZS{HFKS)X <W 1(1lJ:K)_2(V))

Ke w| 20-k-m
1 1A1+KD (V)
b 20y g0y Z09, 76 o0 (W’ o)
AL+KI+)
- ((K1 +14 KZ)) ZLatlH) g, gl ), 70 <VV¥ 12(97“('71]) )

w 1(11+K+V))

w

Ky +K %
_ ( 2 3>z(1+1) Z(KerKs) Z(M)ngls)ngi)x (W 5O K-V)

W | 1Q1+K+V)
'| 90-Ik-»)

)
21 X

- w | 1Q1+K+Y)
B ( 4 5>Z(K1+1) Z(KQ)XZ(K3)XZ(K4+K5) %X( '| 9-IkI-v)

ZgKval)XZng) Z(K3+K4) Z(Ks) z

w
W | 1Q1+k+)

w’ 2(9 [K|=V)

1 (s+V)
Z(‘<1+ ) Z(Kz)ngls)ng(l‘t) Z X

And

w

: 1A1+KD o)
Ox Ss (ZgllH)XZ(KZ)XZ(KB)XZ(M)XZ((S) (W’ 2(9—[K|-V)

A1+kD+(V)
_ (141 o (K2) L o (K3) L orka) L orlis) L ) (W1
= Ox <Z211 X271 X1 X231 XZa1 X Za1 X <W‘ 2(9—IK-V) ))
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(K + 1 +K : W) (W[10KEY)
< 1 2 Z(K1+1+K2)XZ(K3)Xz((4)Xz(K5)XZZI X W/ 2(9_||(|_V)
K

w 1(11+|K|+V)
1
( 2+ 3 >Z(‘<1+ ) z(K2+K3) Z(K")ngf)ng)x (W/‘ SO KI-)
<K. 12_ )Z(K1+1)XZ(K2)XZ(K3+K4)XZ§K15) Z(V) (W ]_(11+K+V)>
4+ K
K

2O~V
1Q1+K V)
) ZEHD ) 760) ) 7)) (

+

+ W'l 20-1k-1

5TV gluth) o) 560, H0) S (W 1A1+K4V)
- < v )ZKl X210 21" (221" X 21 w'| 20-K-1

1 A1+K+V)
209—[-) )

L2 20 ) ) 209, ) (

W
K;+1+K ) 1ATHKHY)
_<(1 ¢ 2) ) 24149, 260 280250 120 x W'| 20-1-V)

2
1A1+K+V)
2(9—[-1) )

n (Kz 12; K3> 2LV gLty )y Z0) Z 0 (W

Ks + K4 1 (] W | 1A1+K+Y)
_ < Z(K1+ ) Z(Kz)Xz(K3+K4)XZgK15)X221 X W 20-K-v)

Kq
K4 +K 1 " W 1AL+ [+1)
+ ( *) 25 x 2R a B 25 20 x| 2(9 1)

Ks
1(11+K+V)>

Ks + v 1 i (K5+V)
_ < , Z(K1+ )XZ(KZ)XZUB)XZS{') Z W | 20-K-v)

A1+kDo (V)
K1+1) e (82) . o (K3) . r(Ks) . o (K5) Wil 2 .
+ Z5, 1 X251 2 X257 3 X251 4 sz (W' 5O-KI-V) :

where |K| = Kl + KQ + Kg + K4 + K5.
Clearly S49y + 9xS5 = idy,-

w |11+ ()
558x( (Kl+1)Xz(Kz)XZ(Ks)XZ(K4)XZ(Ks)XZglG)X <W/ 9(9—Ix|-V)

— s, [_ <(K1 +K12+ KZ)) ZUHIE)  209) 260 705), Z00) (I‘//Vv

Ky +K 1 W 1A1+KD W)
+ < 2K3 3) Z(Kl-‘r ) Z(K2+K3) Z(K4)XZ;K15)XZg<16)X O V)

K3 +K W 1A1+KD )
_ ( e 4)Z(K1+1) Z(Kz)XZ(K3+K4)XZ(K5)XZQK16)X( o)

A1+kDo()
n (KAI;:KS) ZgKll+1)XZ(K2)XZ(K3)XZ(K4+K5)XZS<16)X < w1 2 )
5+ )

1A1+KD (V)
20-IKI-V)

w'| 20-K-M

K Kg 1 w | 1A1+kD2()
— ( K6 ) Z(K1+ ) Z(K2)ngls)ng(f)ngf+“)x W/ 2(9—|K|—V)
(11+kDo()
1 1 2
+ Z(K1+ )Xz(Kz)Xz(Ks)Xz(K4) (Kls)zgle)x (W/ O K1) >:|

_ ((Kl +1+ Kz)) ZUHIHD)  Z9) Z) 760 0, 7D (VV\;’

w

1A1+K+V)
Ky 2(9—IK-V) )

Ko + K3 1 | l v (W |10k
" ( K, ) %o a2z a2 a5 2 x| go-wm

K.g + K-4 1 K K3+ I (7] 1(11+|K|+V)
- < K, = )Zo a2 a sz N5 % X 2(9-IKI-V)
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K4 +Ks

(K5+Kg)

) ZEHD g0y 709, 700, 70

1 )
) O 2 a2y

» (W
X291 X <W

+V
) Z(K1+1) Z(KZ)XZ(KS)XZ(K“XZgKf) Z(Ke ) (
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1 A1+KI+V)
20—~
1 A1+KI+V)
20—~
1 A1+K+V)
209-[-)

w
W

)
)
)

w
w

And 114k ()
O Se <Z(Kl+1) Zy 1257 25 1 257 x 257 1 <W"1((9HKDZV) ))
w| 2¥-K=
A1+4kD)+(V)
(111) (K)o l63) L o (ka)  or(65)  or(k6) L ) (W1
= Oy <Z L UX 251 X 51 X891 X Zo1 X2 o1 X 2o X (W‘ 5(9-IK-V) ))
(Kl +1 +K2)) (K1 4+14%2) (K3) (K4) (Ks) (X¢) w | 1A1+K+V)
Zl ZZSXZ4XZSX26XZX , oIl
K, 21 X\ /| 20-K-m
(Kz +K3> Zg(fH)XngHB)XZgUXZS?)XZST)XZH X (W 1((191+|K‘;+;)>
W | 2=
(5o (] )
W K
11 VY
(K‘ + )Z(K1+l) Z(Kz)XZgKf)XZgK{;JrKs) Zg<16) Z (VV/ 1((9+|:|J;)))
Kg w| 20-K=
) W | 114K+
+< 12_ )zglm)xz(xz)xz(xs)XZ(K4)XZ(K5+K6) zy (W/ S O-KI-7)
[+V)
6+ (1) 2)  5(5) ) 7)) () LotV 1At
( v )sz X231 X231 X231 XZa1 X2y W' 20-Kk-v)

1 (&s)
Z(K1+) Z(Kz)XZgls)ng(f)XZm X

v
Z59 x5 x (w’

1 (11+[k|+V)
2(9—IK|-V)

)

B (Kz 1:3 K3> ZUaD glatia) ) F09) ) 0 ZZ)X (;/VV 12((191_+|.<K|_+;)>
N (Kg 1;: K4 ) 200D gl glatin), 709) F00), F 0 (Vvl\]/ 12((191_+|:<|_+;))
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Clearly S70, + 9xSg = idyr,
Thus {S;}; where i =0, 1, 2, ..., 8 is a contracting homotopy '° which implies the complex

0—=> Mg—> Mg—> M7;—> Meg—> Ms—> M4s—> Mz —> My— M1 —> My

is exact.

Results and discussion

In this article, the terms of the characteristic-free resolution for the situation (11,10; 1) and the exactness of
the Weyl resolution of the sequence are surveyed after obtaining the contracting homotopy of {S,}; where < =
0,1,...,8.

To get the results of this work the important computations which are S; 19y + 9,S; = idyr,; where 4 =
0,1,2,..., 8 proved.

Conclusion

The exact complex sequence of the terms of the characteristic-free resolution got in this work from the
contracting homotopies of {§;} where i = 0,1, 2,..., 8 for the case (11,10;1) after finding all the terms of
the Weyl module and the Weyl module resolution, also by using the form of the letter place the maps of {S;}
where i = 0,1, 2, ..., 8 are described and Bé‘j) the composition of place polarizations from places 1 and 2 of
degree e to the negative place {1’,2',...,12'} act on. Dig1e ® Dio_e-
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