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Abstract

In this paper, geometry of second order tangent group complex and Grassmannian configuration chain complex is dis-
cussed in detail. Initially geometry for special case weight n = 4, is introduced, lastly this concept is extended for higher
weight n = 5.
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1. Introduction

Suslin [1] connected free abelian groups by differential boundary maps to define his famous chain complex called Grass-
mannian configuration chain complex. Configuration chain complex have many applications in algebraic K-theory and
geometry. Leibniz introduced Polylog function

o0 n

Li,(2) = Z %, z <1,
n=0

with relation log(uv) — log(u) — log(v) = 0. For weight 1 Bloch defined polylog groups B;(F'), it a quotient of Z-module
Z|PL/{0,1,00}] and its subgroup, generated by the relation [z] + [y] — [zy] [15]. Bloch also introduced dilogarithmic
group By(F), it is quotient of Z[PL/{0,1,00}] and the relation Y+ (=1)r(vg, ..., U, ..., vs) called five term relation of
cross ratio of four points. Bloch also introduced chain complex for dilogarithmic group called Bloch-Suslin chain complex.
Goncharov [6-8] generalized Bloch group for any weight n € A to define generalized polylogarithmic chain complex called
Goncharov complex.

Goncharov [6] connected Bloch Suslin and configuration chain complexes by morphisms for the geometry of weight 2 and
3. Using derivation Cathelineau [3-5] introduced variant of Goncharov chain complex in two setting, one was infinitesimal
while other was tangential. Siddiqui [12] introduced both cross ratio and the Siegels cross ratio properties in tangential
form. Siddiqui [12] also defined geometry of configuration and first order tangential chain complexes for weight 2 and weight
3. Khalid et. al [11] extend the work of [12] up to weight 5. Hussain [14] introduced second order tangent group and its
chain complexes for weight 2 and 3. Hussain [14] also defined geometry of second order tangent group and configuration
chain complexes both for weight 2 and 3.

Here this work extend the work of [14] to introduced higher weights geometry between Grassmannian configuration and 2nd
order tangent groups chain complexes. Section 2 provide basic ideas of Grassmannian affine configuration chain complexes,
truncated polynomial and its rings, cross ratio and duel numbers cross ratio, classical polylogarithmic groups and its
complexes, first and second order Tangent groups and its generalized chain complexes, geometry of second order tangential
and affine configuration chain complexes up to weight 3. Section 3 initialy describe the geometry of 2nd order tangent
group and configuration complexes for weight 4 and finally this geometry is extended for higher weight n = 5. For weight
4 initially the sub complex of Grassmannian affine configuration chain complex and sub complex of second order tangent
group complex are connected through some interesting homomorphism. After connecting these two chain complexes we
will show that the resultant diagram is commutative. Similarly for weight 5 the work done for weight 4 is extended,
first new homomorphism are introduced to define geometry between second order tangent group and Grassmannian affine
configuration chain complexes then with the help of these suitable morphisms we will prove that it give us a commutative

diagram. Last section is conclusion of the whole research work, it conclude that in the previous research work researchers



define geometry for both lower weights and lower order for these chain complexes but here geometry for higher order and

higher weights is proposed.

2. Background & Literature Review

2.1 Grassmanian Configuration Chain Complex

Let GL, (F) be a general linear group of order n. The group action of GL,,(F)+*V™ = V" where the set V" is n-dimensional
vector space with elements (vy, ..., v,,) called configurations of V™. Following morphisms are two types of differential maps
defined as

n

d(vg, ..., vn) — Z(—l)i(vo,...,ﬁi,...,vn), (1)

and
Pvo, -y vn) = Y (=1 (vilvo, .-, Biy ., ) (2)

Let G, (n) be a free abelian group generated by m elements in n-dimensional vector space then following is Grassmannian

configuration chain complex.

Gmis(m+3) —2— Gmi2(n+3) —2— Guyi(n+3)

2 g v (4)
Gpo(n+2) —4 Gri1(n+2) —2— Gu(n+2)

Each square in diagram A is commutative (see [1]).

2.2 Affine Configuration Chain Complex

Let F be a field with characteristic 0 and the k*" truncated polynomial ring is denoted by Fl[e]x := F[e]/e¥, k > 1. Let
Al be affine space defined over the truncated polynomial F [€]n- Let

v = (a1, as,as,...,a,)" € A%\{(0,0,0,...,0)'}, Ve = (A1e,.. . an.) € AR,

and

— t n
Vegn = (a178k—1 y A2 ck=1,03 ck=1,..., an)sk—l) S AF

[14]. Let Gm(A’}[E]k) be a free abelian group, generated by (v7,...,v},) vectors in n-dimensional affine space A’Ié[g]k, where

o Ym

the vector is defined as v* = v + v.e + ... + v.x-1671 [14]. Now let us introduced the following differential morphisms
d: Gm1(Afr,) = Gm(AR,)

and
P Gmr1(Afp,) = Gm(AL,),

following is generalized affine configuration chain complex.

n d n d n
Gm+1(AF[E]k) —_— Gm(AF[E]k) —_— Gm*l(AF[S]k)

/| o o ®)

Gu(byil,) — Guor(Bih) — Guoaldi))

2.3 Cross Ratio
Cross ratio of four points (v, ..., v3) is defined as

A(Uo, ’U3>A(U1, ’U2>
A(vo, v2) v, v3)’

T('U0>’U17'U23U3) =

(vo, ..., v3) € AZ. Following important property is called Siegel [13] cross ratio property

A(vo,v3)A(v1,v2) | A(vo,v1)A(va,v3)

1= .
A(’Uo,vg)A(’Ul,Ug) A(’Uo,vg)ﬂ(’ul,vg)
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2.4 Siegel cross ratio property in Polynomial Ring Fle|;

Case 1 : For k=1 and n=2,

Aoy, v3) = AT, v3)e0 = A(v1, v2). (4)
Case 2 : For k =2 and n=2,
At v3) = AT, v3)e0 + Ao, v3)e18, ()
A(vf,v3)a = A(v1,v2,0) + A(v1 e, v2).
Case 3 : For k=3 and n=2,
A(vr,03) = A, 05)e0 + A(0],v3)ere + A(v], 05)c2e?, (6)

AT, v3)e2 = A1, v2,02) + A(vie, v2,) + A(vr,e2,v2) [12,14].
Following are cross ratio properties and relation in F[e]

r(Vh, s 03) = (reo + 716 + oo 1) (0], 0, 0F). (7)

In the above eq.(7)

A(UOa U3)A(U1a UZ)
A(vo, v2) A(vy,v3)

_ {5, v3) A, v3)}e

* * {A(’U87’U§)A(’UT7’U§)}5
re1 (Vg ey V3) = A(vg, v2) A(vy,v3)

A(vg,v2)A(vy,v3) 9)

—7(vg, ..., V3)

. o _ 1AW v5) AT, v3) e o 1A (Vg v3) A(v,v3) }e

rea (Vg e v5) = A(vg, v2)A(v1,v3) (05, -+ 3) A(vg, v2)A(v1,v3)
{A(vg,v3)Av7, v3) Je
7(voy ..., U3) NCRSINCRD)

and up to ree—1(vg, ..., v3).

2.5 Polylogarithmic Groups Complexes

Leibniz introduced polylogarithmic function by a series

(o) Zn
n=0

This infinite series is absolutely convergent in a unit disc.
Let us assume a Z-module defined over doubly punctured set denoted by Z[PL/{0,1,00}],it is also free abelian group

generated by an element [x].

2.5.1 Polylogarithmic Group

The polylog Scissor congruence group B(F) is a factor group of Z[PL /{0, 1, 00}] and its subgroup generated by the relation

1—ovy!t 1—
[v1] = [v2] + [Z—?] - [1 — 22_1} + {1 — Zﬂ,vl # ve and vy, ve # 0,1, also called Abel five term relation [6].
1

2.5.2  Bloch polylogarithmic group for Weight-1

In [15] Bloch defined a subgroup Ry (F) of Z[PL/{0,1,00}], generated by the three relation {vive} — {v1} — {v2}, (vi,v2 €
F*). The quotient gruop B (F) = Z[PL/{0, 1,oo}]/<R1(F)> is called Bloch classical polylogarithmic group for weight
n = 1. Bloch also introduced an isomorphism ¢ : By (F) — F*, where 01 : [v] = v.
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2.5.3 Polylog Bloch Group for weight 2 and Bloch Suslin Chain Complex

4

For weight 2 group, let Ry(F) = Z(—l)ir(vo, weey Uiy ..y vq) be a subgroup of Z[P}./{0,1,00}], generated by cross ratio of
i=0

four points relation.

By(F) = Z[PL/{0,1,0}]/(Ra(F)). Bloch also connected By(F) and A?F* to form following chain complex called the
Bloch Suslin chain complex [15].
Bo(F) & A2FX,

morphism § is defined as d[v]s = v Av

2.5.4 Goncharov Chain Complex for Weight-3

Goncharov [6] introduced R3(F) subgroup of Z[PL/{0,1,00}]/, generated by the triple cross ratio relation of six points

given by,
6

R(F) = 3 (-1 gy [ Lot 2} (0 2 0 o s )] 1)

(vo, v1,v4)(v1,v2,v5)(vo, V2, V3)

i=0
Goncharov [6] defined a factor group Bs(F) = Z[P%/{0,1,00}]/(R3(F)). Goncharov also introduced following chain complex

for Bloch group B3 (F)

B3(F) 2 By(F) @ F* 25 A3FX

Lemma 2.1. §0§ =0 [6].

2.5.5 Weight-n

Goncharov [6] generalized Bloch group
Ba(F) = Z[P}/{0,1,00}/(Ra(F)), Ra(F)

is a subgroup of Z-module Z[P1] and it is also the kernel of the morphism §,, : Z[P}./{0,1,00}] = B,,—1(F)® F*. Following
is generalized classical polylog chain complex called Goncharov complex.
Ba(F) 225 By 1 (F) @ FX 2274 B 5(F) @ A2(F) 222 .. 22, By (F) @ A"=2(F) 225 An(FX) (12)

Lemma 2.2. §, 106, =0 [6].

2.6 First Order Tangent Group

Let us assume v and v are elements of field ' and <v; U/} , = [v4v'e] — [v] € Z[F[e]). Cathelineau [4] defined first order
TBs(F). It is a quotient group of Z-module generated by the elements <x; x/} , € Z[F[g]2] and the following relation

o o w (wy’ l—w (1—wy\’ v(l—w) ro(l—w)y
<v,v} —<w,w} +<E’<E) } _<1—v’(1—1}> ] +<w(1—v)’(w(1—v)) }’

v # w and v,w # 0,1, this relation is also called five term relation [4,14].

2.6.1 Tangent Group Chain Complex for Weight 2
Following is tangential chain complex to Bloch Suslin complex for weight 2
TBy(F) 25 F @ F* @ A2F>

where

55:<v,w]2=(%@(l—v)—kﬁ@v)—F(ﬁ/\%)

[4,12].

2.6.2 Tangent Group Chain Complex for Weight 3

Cathelineau [4] introduced tangent group of order 3. T'Bs(F') = Z[F'[¢]2]/kers, where kers is the kernel of the morphism
de =Z[F[e]s] = TB2(F)@ F* ®F ®By(F). Following chain complex is tangential chain complex for weight 3 to Goncharov
complex.

TBs(F) 25 TBy(F) @ F* & F @ Ba(F) 25 F @ A2F* & AP F*
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2.6.3 Generalized First Order Tangent Group Chain Complex

Cathelineu [4] introduced generalized tangent group T B,,(F') and then constructed following generalized first order tangent

group complex for any weight n

Sne TBa_1(F)RF* §(n_1y.c 81 TB2AF)QA"2FX B
B, (F) 2rs, rtEOF done e IRIIGHTTET b p g A% @ (APF)
FRBn_1(F) FRBy(F)RA" 3 FX

5(71—1),8 o 671,75 =0 [4]

2.7 Second Order Tangent Group

In [14] Hussain defined the second order tangent group TB3(F) is qoutient group of Z-module generated by elements
</U;/U,7U”j| € Z[F[{:‘}g}?
where <v; v',v”} = [v +0'e+ v”ez] — [v] and ’u,’u',v” € F and the following relation

N R (OIONON
(A (G (]

() G () ] w0 s =

w(l —v) w(l—wv w(l —v)

2.7.1 Second Order Tangent Group Chain Complex for Weight 2

Hussain [14] also defined the following chain for second order tangential complex to the Bloch Suslin complex for weight 2
s
TB3(F) =% F @ F* @ A*FX,

morphism J.2 is defined as

2ws w%

(1—v) (1—v

2
2ws wy

(T‘F) A ((1711) N (1%)2); vwnwy € F

)2> ® v+

2.7.2 Second Order Tangent Group Chain Complex for Weight 3

TB3(F) 25 TB3(F) @ F* & F @ Bo(F) 25 F @ A°F* @ AP F*

2.7.3 Generalized Second Order Tangent Group Chain Complex

Following is generalized second order tangent group chain complex

671 e TB?L— (F)®FX ) n—1).e S5 - ’IBQ(F)(@/\"_QFX
B2 (F) sy OG0T dnone, e TEIOG Sy (F & AT1PS) & (A7)
F®RBn_1(F) FoBy(F)oAm—>F

6(n71),5 o 677,,6 =0 [14.]

2.8 Second order Tangential and Grassmannian Affine Configuration Complexes Geome-
try up to Weight 3

2.8.1 Weight 2 Geometry

Hussain in [14] introduced the following geometry for weight-2.

2
91,e2

G5(A%[5}3) —— G4(A%‘[5]3)

| | ol ©

90,2
Ga(A}y,) —— Gs(A}y,) —— FQF* @\ F~

Theorem 2.1. g2, o0d = 4,209, [14].
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2.8.2 Weight 3 Geometry

Following geometry is for weight 3 as defined in [14]

d
G7(A%[5]3) EE— GG(A%[E]S)

97 2 TB2(F)RF*

D
FRB2(F)

| pl o

g €
GE’(A%[ela) —> Ga(A F[s]s) 0—2> F@NF* & NFX

Theorem 2.2. g3 .od=4.20g>, [14].

3. Geometry for Higher Weights

3.1 Second order Tangential and Grassmannian Affine Configuration Complexes Geome-

try up to Weight 4

For this weight connect sub complexes of second order tangent group and Grassmannian configuration chain complexes.

For the geometry of weight 4 take sub complexes of Grassmannian affine configuration and second order tangent group

chain complexes. Now connect these two chain complexes by introducing two suitable and interesting homomorphisms gj ,

and g} .2 - These homomorphisms will help to produce a commutative diagram. Following commutative diagram is produce

after connecting these two complexes.

gt 5 TB2(F)RA2FX
G A5 L} G A4 L} @
7( F[E]r) o F[E]2) FRBa(F)QF*

] | ol

4

= 90,2
Gﬁ(A})’[s]r) —— G5(‘A;L’[s]2) — = FRNF* & NF

where,
. oAV 0% 05)ER AU, ey U, v )2
0 v) = S (1 (220 Vs U B s it
2 P A(Vgy ey Vi eey Vg) A(Vg,y ooy Dy veey V4)
A0y ooy Dig1y -y Va) A0, ey D2y oy V) A(V0y ooy Dig 3, o0, Va)
~ A\ — A — +
A(/UOM")’U?;-‘:-Q? ,'U4) A(UO,-~,’U¢+3,...,’U4) A(UO7"'7vi+4a"'av4)
4 4 . )
Z(fl)”l /\ (2A(US,...7U*AZ',...,UZ)E2 _ A(vé,...,v*j,...,vZ)zs) (i mod 5)
i—0 - A(’U(),...,’Ui,...,’l}4) A(’l}07...7vi,...,1}4)
= =0
and

1 ‘ o o
— 62(—1)1(<r(vi70j|vo,...,vi,vj,...,vs);rg( x ]|v0,...,v*i,v*j7...7v;),

i#j

2 [s}
* 5 S * . D
Te2 (U7, VF |05, e, 0%, VY, s 0 L ® H A(V0y eevy Diy Dpry vey U5 ) A

iET
5 ~ ~
(UFy ooy U5 U ey ey UF ) 2
~ ~ 07 9 29 T y Y5 e
HA(vO,...,vj,vr,..., —1—5 ~ ®
! UOv"'vviaUTa"'aU5)
J#T
i= 0
[r(vi,vj\vo,...,vi,vj,...,v5)]2®
5 ; 2
(Vv U, 0%y ooy )
~ ~ 07 ]7 T »y Y5 e
HA(vO,...,vj,vr,..., )+ E - ®
j#r j;é’r UO, avjav’r‘a .,U5)
7=0

[’I"(UZ‘,’UJ“’U(), veey ’lA}i,?A}j, ...,’05)}2 (39 H A(’Uo, ceey ’lA}i,?A}m ...,U5)) (mod 6)
i#ET

24
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Theorem 3.1. g3 , od =02 09}

Proof. let (vg,...,v5) € Gg (A%,[E]Q), apply morphism d

d 1]0, = U07...7Aj,...,’t)5) (16)

QMW

now apply gés )

90. od

5 5 A oa A oA
_ Z(*l)j Z(il)z(zA(va‘,...,v*i,v*j,...,vg)sz _ A(va‘,...,v*i,v*j,...,vg‘)%)@

=0 i—0 A(’Uo,...,f}i,’l}*]‘,...,’l)5) A(’Uo,...,f)i,ﬁj,...,’l}g))
A(Uo, ’U,LJrl,’UJ,...,’Us) (’UO7 .. ,f}i+2,’f)j7...7’l)5) A A(’U(), ...,’lA)i+3,’lA}j, ...,?}5>+
A(’Uo, ’UH_Q,’UJ,...,’U5) A(’Uo,.. ,’[}i+3,lA}j7...,U5) A(Uo,...,{)i+4,f}j,...,v5)
5 5 5 ~ ~ ~ ~
Z(—l) Z )it /\ ( A(UFy ooy U1, 0% 4, oy E )E? B A(US,...,v*i,v*j,...,03)25) (17)
=0 =0 it ’U(),...,f)i,’l}j,...,’l)‘t;) A(Uo,...,’l}i,ﬁj,...,ﬂg,)
let take again (v, ..., v5) € GG(AF[6 ), apply morphism g7 .
91152(”87--~7U;)
1 5
= 6 (—1)Z(<T(Ui,’l)j|’l)0,...,f}i,’f}j,...,v5);7“5( v, , J|v0,...,v*i,v*j,...,v;),
i)
~ ~ * 2 A~ A~
Te2 (U7, V7 UG, e, UF i, VY, s 0 L ®HA(U(),...,’U,L‘,’UT,...,’U5)/\
i#ETr

> (U evey U4, Uy o, UF ) 2

T 2000y +Z o Vin Uy ez o

o U07.-.7U1','UT-’-.-,/U5)

i= O
[T('UZ‘,U]‘"UO,...,ﬁi7’[)j7...,l}5)}2®
5 ~ ~
o UGy ey U5, UF e v5)2
HA(U(),...,UJ',UT,..., +Z A0’ ;]7 Ar; ) 5)5®
i poo (Vgy vey Oj, Opy oo, Us)
=0
[’I’(’Ui,vj"l)o,...,ﬁi7@j,...,1)5)]2®HA(’UO,...,ﬁi7@r7...71)5)), (18)
iET

now apply morphism d.2 then using wedge, tensor and Siegel cross ratio properties [13], we get

682 0941152
5 5 aln Ao

_ Z(—l)j Z(—l)i(2A(vg’ ey U, 0 vE)E? A IR T T ...,v§)2€)®

= i—0 A(Uo,---,f/nv*j,---,%) A(’U(),...,f)i,f}j,...,’l}gj)
A(?)o, ...,@i+17’f)]‘, ...,’Us) A A(’Uo, ...,f)i+2,’f)j, ...7’05) A A(’U(), ...,ﬁi+3,@j, ...7U5)+
A(7'}07"'a/ﬁi+27’[)_j7"'7’05) A(UO,-..,{/i+3,ﬁj,...,U5) A(Uov"'7@i+4aﬁja"'7v5)

5 5 5 A Ao

(—1) Z(_l)ﬂ_l /\ (QA(’US, ey VR, U0 vE)E? B AV, ... V5,05, ...,vg‘)Qe) (19)

=0 =0 it A(Uo,...,@i,’f}j,...,’U5) A(Uo,...,f}i,f)j,...,’l)5)

So from Eq.(17) and Eq.(19), g6152 od=0.220g].

3.1.1 Weight 5 Geometry

For the geometry of weight 5 extend the geometry of weight 4. Connect the sub complex of second order tangent complex
for weight 5 with sub complex of Grassmannian affine configuration chain complex by two new homomorphisms g(5) .2 and

9 .2. Following is resultant commutative diagram for weight 5 after connecting these famous chain complexes.
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5 2 3 ;X
6 p 5 97,2 TB5(F)QA°F
GS(AF[E]z) G7(AF[E]2) - F®B2(Fe§®/\2F><

| | |

5

9o 2
Gr(AGy,) —— Go(AYy,,) —— FOAFX @A F>

where,
- (o AW Vi VE)ED A(UF ey U, oy 05) 2
G2 (05, 3) = 3 (-1 (2 - )e
i—j+1 A(/007 5 Uiy 7’1}5) A(’U07 s Uiy a/U5)
A(/UOW ’Z)i+17 7U5) A(U07' ; Vi42, 7U5) A A(’UO7" , Vi4-3, 7”5)/\
A(/UOa . ﬁi-‘,—?v 7U5) A(’UOa » Uit-3, 7U5) A(’007 .- 7’[)1'-&-47 ;U5)
A(/U07' U7,+47 ,'U5)+
A(Iva ﬁi+57"'705)
5 5 ~ N
_qyt 2A(v§,...,v*j,...7v§)52 B AV 0y V¥, VE)EY . 76
S (e st B s B
=0 i Vo, -+y Vg, -0y Us Vo, -++y Vjy ..y Us
=0
and
1 o ,
97.2(Vg, ., VG) T Z(*l)l<<r(vi7’l)j,vj|vo,...,@i,ﬁj,ﬁk,...,vﬁ) e (v, V), v g,
i#£j

2
oA m . JE
v*hy*j’y*k,,,,,vﬁ)L@ H A(Vgy vy Viy Dpey Dy oy V) A

IETES
6 6
H A(’UOa"'a@javravsw'ﬂvﬁ)/\ H A('UQ,...,@k,'{}r,’[}s,...,’l](j)
j;ér;és k#r#s
T ) -2 T 2
n Z ( (V35 -y V3, 05, 0%, o, UG)E™ A(0F, s V¥, VFr, V¥, ooy UG) 6)@
ol A(V0y ey Dy Opey Dy vy Vg) A0y ooy Oy Vpey Dy ey Vg)
1=0
6
[ (vi, v, Vg |V, «vs Dy Djy Dy .oy U6 ) ]2 ® H A(vg, ..., U, Op, Vg, .oy U6)A
Jtrs
6
H A(”Ow"avkavravsa“'avﬁ)
k;ér;és
S 2 S o 2
n Z ( (UG, oy V%, 0%, V¥, L, U )E 7A(US,...,v*j,v*r,v*s,...,vg) 5)@
Hér;és AV, vy Of, Op,y Vg, oony Vg) AV, ey 0f, Op, g,y oy V6)

[T(vi,vj,vkwo, ey D,

’lA)j7’lA)k7...7’U€,)}2® H A(’Uo,...,f}k,f}r,f)s,...,’vﬁ)/\ H A(Uo,...,@i,@r,@s,...,vﬁ)

k#r#£s IFETr#S
6 SN 0 2 S 2
N Z (A(U{;,...,v*k,v*r7v*s,...7v§)a B AV ooy V¥ gy V¥, U g, o, UF) 5)@
birmta A(Vgy ey Oy Oy Dy +nvy V) AV, eey Dty Oy Dy ovvy V)
k=0

[7‘(1}1',’0]',’0“’00, ey Uy f]j,f]k, ...,U6)]2 ® H A(’Uo, ...,f}i,f}.,»,f]s, ...,’UG)/\
1ET#£S

6
H A(vg, ..., 05, Oy, Vs, ..., V) (mod 6).
jFET#£s

Theorem 3.2. gj , 0d =0.200},

Proof. let (vg, ..., vg) are points of G7(A5F[5]2) apply morphism d

6
d’l}o,...7 = E Uo,... '7~-~7U6)

Jj=

26



now apply 98’52

6 6 S
@ od:Z(—l)j Z (_1)i<2A(vE§, 0¥, 04, 0E)E% A(ug, ..,vi,vj,...,vgf)%)@
0. , L A(vg, ..., U3, Vg, .., Ug) A(vg, ..., U3, Dy oo, Ug)

Jj=0 i=j+1

Ao, -evy Vi1, Dy, - 7U6) A0, -y Dig, Dy, -5 V) A(an~~~a@i+3,ﬁj,~~,’l}6)

A(”Oa"'aﬁi+27’0]7'“avﬁ) A(U07...7U1+371)]7 ) A<v07"'aﬁi+4aﬁj7"',v6)

A(rUOa"'7{)14-1-47’0_]'7"'7’06)

— ~ +
A(vg, ..., Vigs, 0j, ..., Ug)

6 6 6 * O *\ -2 * OB *
Z(_l)j Z (_1)i/\ (2A(vo7...,v iy V%5, e, UG)E B A(vg, .. ¥4, 0 j,...,06)5>
=0 =1 i A(Uo,...,vi,vj,...,vg) A(UQ,...,’UZ‘,UJ‘,...,’UG)
: 5 5
Let take again (vg, ..., vg) € G7(AF[€]2), apply map g3 .
18
5 * *\ 7 N P *
972V, - vg) == > (1) ( (7 (vs,v5,0;]v0, ..., Vs, Dj, Dk, ..., 6); Te (U], VT, V|G vy
10 J
i#£]
~ ~ ~ 2 6
" PP
’U*i7’U*j”U*k_7,..,U6):|2® H A(VQy wevy Tiy Dpry Dy oy V) A
IETE£S
6 6
IT 2o, ., 0m 6, v6) A T Aoy .o, Ok, 1, sy .0, 06)
j;ér;ég k#r#s
S o 2 S o o 2
n Z ( (V35 -y V3, 0% 5, 0%, o, U)ET DG s U*i, V51, V¥, oo, UG) 5)@
itrts va"'vv’iavTavsa'“avﬁ) A(UO,...,'UZ',’U,,«,’US,...,’U6)
=0
6
[7(vs, V5, V|V, ..., Os, Df, D, oy V)] 2 © H A(vg, ..., Vj, Op, Vg, ..o, Ug)A
s
6
II 2o, ... in, o s, ... v6)
k;ér;és
n Z 1}0,...,U*j,l}*,«,’v*s,...,’Ug)62 B AV, .. UF 5, 0%, VY, ,U6)2€)®
jtrts UO»"‘avjvv’r‘avsw"a/UG) A(/UOu vj?”’r‘avsv 7/06)
7=0

[ (vi, v, v |vo, .. Ds,

6
)}2® H A(Uov"'vﬁkvﬁrvﬁsa“'a
k#r#s i£r#£s

Vj, Vg, .-+, Ug

6
'UG)/\ H A(’Uo,...,

v*kvv*r»v*sa

(A(vé,...,ﬁ*k,ﬂ*r,ﬁ*s,...,05)52 A(vg, ..,
+ E — -
(Vg «eey gy Oy Dy oy V) A(vgy ey

6
H A(’Uo, ceny 0

IET#S

[7(vi, v, V|V, «vs Dy Djy Dhy .oy U6 ) ]2 @

Vj, Ur, Us, '--7U6>

6
H A(’UO7 ceny

s

,v§)26>®

Vi, Ur, Vs, "'71}6)

Viy Dpy Dgy vevy Vg) A

now apply morphism d.2 then using wedge, tensor and Seigal cross ratio properties [13], we get

6 6

» NV ey VR 0 UE)EE ANV ey Dy Dy e, UE)
5 _ 7 0 ) (3] VEI » V6 0> s Yiy Vg » Y6
0 g =3 (-1F 3 (-1 (2= SR A )o

=0 =11 .,’Ui,U]',...,Ug)

(UOa"'a@i+17ﬁlj7"'7U6 A(”Ow"a@i-‘rQa@]a )

-, Uiy Vg, ...,’UG)

A

A
@i+3a f}ja ) A

-y Vitd,; Vg, ..oy Ug

)
(UOa"'a@i-‘rQ’ﬁj?“'avﬁ) A(”O?"'a

)

)

(’Uo, @i+57vj7 ..y Ug

(’UO7 ...,’IA}i+3, @ja ceny Ug)
(U07 "'7ﬁi+4a@ja "'a/UG)

6 6 6

> (1) —
’U ey Uiy Vjyeny U

=0 i=j+1 i Oy eeey Uiy Ugy eeey 6)

e

from Eq.(23) and Eq.(25), g§ , 0od = 6.2 0 g} .
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. . *\ -2 *
)i /\ ( vo,...,v*i,v*j,...,%)a AT
A(’Uo,...

o S *

v*i,v*j,...,v(j)e)
A~ A~ )

a’Ui,Uj, "‘71)6)

Vi, Ur, Us, "'706)

(25)



4.

Conclusion

In this research work geometry of second order tangent and Grassmannian affine configuration chain complexes for higher

weights 4 and 5 is proposed to produce commutative diagrams. Homomorphisms to connect Grassmannian affine con-

figuration and second order tangent groups complexes for both weight 4 and 5 are interesting and helpful to introduce

generalized geometry for these two chain complexes. For the first time higher weight geometry of second order tangent

group is proposed as other researcher introduced geometry for lower weights two and three.
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