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ABSTRACT

The set of all irreducible polynomial representations of general linear group GL,, (F) of degree n
is described by the module {£; (F)}; where A runs over all partitions A = (A;,A,, ..., Ag). There
are a number of classical formulas that express the formal character of the representation £, (F)
in terms of standard symmetric polynomials. Such formulas are also valid for the more general
representation modules {£, ,,,(F)} associated to skew partition A/, where p S A.

Let R be a commutative ring with identity and F a free R-module. The Weyl module resolution
studied by Buchsbaum where the Weyl module %, (F) is the image of the Weyl map 4, ,,(F)
for the skew-partition A /L.

Reduction the terms of the resolution of the characteristic-free of Weyl module to the terms of the
resolution of Lascoux by employing the boundary maps for the partition (9,6,3) and prove that
the sequence of the reduction terms is exact.

1. INTRODUCTION

The precise definitions of the boundary maps are given in [1]; where it is proved that the complex resolution B, in

characteristic-zero of £, (F) is exact, where

B.:0 B(ﬁ)

9 p
(z) a1
B, B, Liju(F)—0

2

Note that the terms of the resolution B, of £, (F) are direct sums of tensor products of the fundamental representations

of GL,,(F).

Hassan generalized the techniques in [2] for the partitions (3,3,3), and (4,4,3) in [3,4] respectively, also authors in [5-7]
studied the cases (8,7,3), (6,6,4;0,0), (7,7,4;0,0).

The reduction resolution terms of Weyl module from characteristic-free to Lascoux found in this work and prove that the
sequence of these terms is exact.

2. THE TERMS OF CHARACTERISTIC-FREE RESOLUTION

We stratify the following formula for the case of partition (p, g, 7) to obtain the terms of the resolution for the partition

(9,6,3), [2].

Res([,; 01)®D, @ Y20 25y Res(lp, g + e + L;e + 1)®D,_,_,®

Z Z(ez +1)
e120,ep2e1 £232

(e +1)
y’&giﬁ gRes([p+ei+1,g+e;+1Le;—e1]) @Dy oy rey42)5
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where ggj‘) is the pursue Bar complex:

wZD . ZWmD) 5 20 0,

k
0- Z w2 w .2, - Zkia,z ki=m Zw ab ab

ab

m—times

Hence the terms of the resolution for the partition (9,6,3) is

Res([9,6;0)®D;D Y..0 255y Res([9,6 + e + 1;e + 1])®D,_._,®

Yer>0.e53e1 évfzzﬂ)yaéfilﬂ)zRes(D +e;+1,6+e,+ 16, —61])® Dioyie,42) )
So

Yez025 Vy Res([9,6 + e + Lie + 1)®D5_,_; =

Z4,9 Res([9,7;11)®D,2 2y Res([9,8;2]) @D, @22y Res([9,9;3])®D,,
and

Seis0eyse, 22 0 4Z M gRes([9+ &, + 1,6+ ¢, + e, — ) ®
D3_(oy+ep+2) = Z32YZ312Res([10,7; 0)®D,®2Z P42, zRes([10,8;1]) ®D,;
where Z;,4 is the Bar complex:
a
0— 23y ~ Z3; — 0,
gg)y is the Bar complex:
a ]
0 — 23,423,y _y’Zéi)y’ _y>Z3(? — 0,
gg)y, is the Bar complex:

R Z§§)y232% R R
0 — Z3,425,423,9 — @ = ZS)@ = 2'3(2)—> 0,
z Z(Z)
32YL3,° Y

and Z3, 3 is the Bar complex:
a
0 — 2312 — 23— 0;
where x, ¢ and z stand for the separator variables, and the boundary map is d,, +d,, + 0.

Let Bar (M, A; S) be the free Bar module on the set S={ x, ¢, 3}; where A is the free associative algebra generated
by 2,1, Z3,, and Z5; and their divided powers with the following relations:
(@) (D) _ & (b) »(a) (@) () _ () (@)
Z35 23, = 25,235 and 2,725 =272,
And the module M is the direct sum of D, ® D, ® D,. for suitable p, g, and »~ with the action of Z,,, Z3,, and Z3; and

their divided powers.
The terms of the characteristic-free resolution (4.3.1); where b, by, by, by, by, bs, b, ¢;, ¢, € L7 are:

o In dimension zero (X,) we have Dy@D,QD;.

o In dimension one (X;) we have the sum of the following terms:
¢ Zz(lf)x1)9+b®176_b®173; where 1< b < 6.
° Zég)’y’D9®D6+b®D3-b; where 1 < b <3.

o In dimension two (X,) we have the sum of the following terms:
o Z0VxZ8DxDy, ), ®Dg_ 1, ®Ds; Where 2 < |b| = b, + b, < 6.
o 20,42 xDy,,®D,_,®D,; where 2 < b < 7.

o Zg)/y)zz(ll’)ng,,b@Ds—b@Dl; where 3 < b < 8.

© 239425 x Do, ®Dy_, ®Dy; where 4 < b < 9.

o 2804202 4D @D, ®D;_ s Where 2 < |b| = by + b, < 3.
o zg’;)yz31zz)10®z>8+,,®z>2_,,; where 1 < b < 2.

o In dimension three (X3;) we have the sum of the following terms:
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o Zz(ll’l)xzz(ll’z)xzz(f3)x2)9+|b|®D6_|b|®D3; where3 < |b| =Y3_, b, <6andb, = 1.
o 25,428 22" x Dy, |, ®D;_ 1y ®D,; where 3 < |b| =b; +b, <7 and by > 2.
. Zg)/y,zz(ll’l)xzz(?z)xl)gﬂm®D8_|b|®D1; where 4 < |b| =b, + b, <8 and b, > 3.
o Z32/y)232y22(?)xD9+b®D8_b®D1; where 3 < b < 8.

. z§§>yz§’jl)xz§§’2)xz>9+,b,®D9_|b|®Do; where 5 < |b| = b; + b, <9 and b, > 4.
o 280422 7B ypy, ,®Dy_,®@Dy; where ¢; + ¢, = 3and 4 < b < 9.

® 23,423,423, Dy@Dy@D.

o Z32y)Z31ZZZ(I;)xD10+b®D7_b®D1; where 1< b <7.

o 2042, 2ZP 4D, y,,®Dg_, ®D,; where 2 < b < 8.

® Z3YZ3,92313D,0@Dg®D.

o In dimension four (X,) we have the sum of the following terms:

o 200z (b2) 1 752 1 700 1D 10| @D ®D;where 4 < |b| = ¥4, b; < 6 and by > 1.
. Z3zyzz(ll’1)xzz(ll’z)xzz(f3)xD9+|b|®D7_|b|®D2; where 4 < |b| =Y3,b; < 7and b, = 2.
. Zég)yzz(ll’l)xzzal’z)xzz(lf)ngHm®D8_|b|®D1; where 5 < |b| =33 ,b; <8and b, =>3.
o 23,425,920 xZ P 2Dy, ), @Dy ®D;; where 4 < |b| = by +b, < 8;and by > 3.
. ZS)yZz(ll’l)xZZ(ll’z)xZZ(ll’3)xD9+|b|®D9_|b|®2)0; where 6 < |b| = Y3, b; <9and b, > 4.
. Zé;l)/g,zgf;z)yazz(ll’l)xzz(fz)xD9+|b|®Dg_|b|®D0; where ¢; + ¢, =3,5< |b|=b;, +b, <9 and b, = 4.
o 2oy Zsy 2y p 2D 2Dy, ®Dy_, ®Dy; where 4 < b < 9.

o 23,423,225 228 %D 1y ®D;_1p/®Dy; where 2 < |b| = by + b, < 7and by > 1.
o 2242, 528228 D,y 1,/ @Dy ®Dy; where 3 < |b| = by + b, < 8and b, > 2.
o Z32/y)ZSZyZMZZZUZ)xDlOM@DB_b®D0; where 2 < b < 8.

o In dimension five (X5) we have the sum of the following terms:

. Zz(ll’l)xZZ(ll’z)xZZ(f3)xZZ(’1’4)xZZ(I;5)xl)9+|b|®l)6_|b|®2)3 ; where 5 < |b| = Y?_,b; <6 and b, > 1.
o Z32y,Zz(ll’i)xZZ(ll’z)xZZ(11’3)xZZ(I;‘*)ng+|b|®D7_|b|®Z)2; where 5 < |b| =Yf,b; <7 and b, = 2.
. Zég)y,Zz(ll’l)xZZ(;’z)xZZ(’f)xZZ(’l"*)ngHb|®D8_|b|®D1; where 6 < |b| = Y%, b, <8 and b, > 3.
o 23,425,420 228D 22D 2Dy, 1, @Dy, ®Dy; where 5 < |b| = ¥2, b; <8 and by > 3.

o 284700 2 702) 3 703) 4 750 1D 15| ®Do_p|®Dy; where 7 < |b| = ¥4 b, <9 and by > 4.
o 2072 70 7 b2) 4 703 4D 1| @D 5 ®Dy; where ¢; + ¢, = 3,6 < |[b| = %%, b, <9 and by > 4.
o 23425423 Y2V 228D 1Dy 1 @Dy ®Dy; where 5 < |b| = by + b, <9 and by > 4.

. 2329231zzz(ll’l)xzz(?z)xzz(?)xD10+|b|®D7_|b|®D1; where 3 < |b| =33 ,b; <7 and b, > 1.

. Zéi)yzmzzz(ll’l)xZZ(ll’z)xZZ(f3)xD10+|b|®D8_|b|®D0; where 4 < |b|=Y3_,b; <8 and b, > 2.
o 20,423,423, 22 2780 D, o 1 ® Dy 1| ®Dy; where 3 < |b| = by + b, < 8 and b, > 2.

1

o In dimension six (X,) we have the sum of the following terms:

o 20z 02z (02) 700 4 709) 4 286) 2D 1 10| @D 15| @Dy where 6 < |b| = ¥, b; <6 and by = 1.

o 2oy Zz(ll’l)xzz(fz)xZZ(lf)xZZ(i"‘)xZZ(ll’s)ngHm®D7_|b|®D2; where 6 < |b| =37, b; <7 and b, = 2.

o 2Py Zb) 7 (b2) 1 702 1 700 1 709 4 Dy 1| @Dy @Dy ; where 7 < |b| = X5, b; <8 and by > 3.

o 23y ZsyZ i 228D 2200 x 2P x Dy, 1, @Dy @D, ; where 6 < |b| = ¥4, b; <8 and by > 3.

o 284y 200 xz(b2) 1 702 1 7 (00 £ 759 4Dy 1| @D @Dy where 8 < |b| = X5, b; <9 and by > 4.

o 20y 2Dy 70 702 7)1 7 4Dy 1p|® Do ®D; Where ¢; + ¢, =3,7 < |b| = ¥4, b; <9 and by > 4.
o 204239 Za 9202200 220 4Dy, 1, @Dy @Dy where 6 < |b| = Y3, b; <9 and by > 4.

o Z3,42322 0220 x 2D 22V xD, 1, ®D,_ ), ®Dy; where 4 < |b| = ¥4, b; < 7 and b, > 1.
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. Zg)y»zmzZz(ll’l)xZZ(ll’z)xzz(f3)x22(11’4)xD10+|b|®D8_|b|®D0; where 5 < |b| =Y ,b; <8 and b, = 2.
o Z32yZSZyZ31zZz(?l)xZZ(fz)xZZ(?)xDlm|b|®D8_|b|®2)0; where 4 < |b|=Y3,b, <8 and b, = 2.

o In dimension seven (X;,) we have the sum of the following terms:

. Z32y)22(i)x221x221x221x221x221x2)16®1)0®l)2.

o 23,y ZsyZ 2200220 x 20 x 285 4D, 1, @Dy ®Dy; where 7 < |b| = Y5, b, <8 ande by > 3.

o 204z 7, x2,,22,,22,, 22, 2D;,@D,®D,

o Z32y)232yz32y,ZZ(lljl)xZZ(’ljz)xZZ(If)sz(f“)ngHbl®Z)9_|b|®1)1; where 7 < |b| =Yf,b; <9 and b, = 4.

o 2072 70 g b2) 4 702 1 78 1 209 4D 15| @D ®Dy; Where ¢; + ¢, =3, 8<|b|=%%, b, <9 and
b, = 4.

® ZS)yazz(?xZZ1x221x221x221x221x.2)18 ®D,®D,

o 234231220220 7D g0 4z 0y L @D, @D, ; where 5 < |b| = X5, b, <7 and by > 1.

o 23y YZ3r49Z3122 02200 x 28D 2700 D 1 ®Dg_ 1y ®Dy; where 5 < |b| = ¥, b, < 8 and b, > 2.

o 2942, 220V x 202 x 752 2 7 2 29 4D, 1p| @Dy ®Dy; Where 6 < |b| = ¥5_, b, < 8 and by > 2.

o In dimension eight (Xg) we have the sum of the following terms:

® L3y Y3y Y1 X251 X251 X251 X521 %251 %D17,QDy ®D; .

o 2DyzPxz, 22,22, %2122, £2,,2D,,@Dy®D; .

o 23y 4239 Za w2220V 2209 x 200 £ 209 2Dy @Dy ®Dy; where 8 < |b| = X5, b, <9 and b, > 4.

o 2Dy 7Dy 7 702 700 4 70 4 78S 1206 2D 1y ®Do_ 1 ®Dy; Where ¢, +¢, =3, 9< |b| =35, b, <
9 and b, = 4.

o 23,y 23122002200 x 702 700 2709 4 7 (06) 4Dy 10| @Dy @Dy ; where 6 < |b| = Y6, b; <7 and by = 2.

o 23y 4T3y 9T 222200 x 78D 2700 270 4D L @Dy ®Dy; where 6 < |b| = X5, b, < 8 and by > 2.

. Zé?/y,zmzZz(Il’l)xZZ(I;Z)x22(f3)xZZ(}l"*)xZZ(fS)xZZ(fG)xDlM|b|®D8_|b|®D0; where 7 < |b| = ¥?_b; <8 and by = 2.

o In dimension nine (X,) we have the sum of the following terms:

® Z32Y 2312821 %251 X821 X251 X818 221 %251 XD1,QD @D .

® Z32y)ZSZyZny;Zz(i)xZuxanZz1x2'21x221x‘l)18 ®D,®D,

o 20y 4T3y yZ31 2202200 x 78D 2700 2709 22060 4D L 1p®Dg_ 1y @D, where 7 < |b|=35,b; <8 and
b, = 2.

e 2242, 22 £2,, 225,229, %291 %211 £Z, £D;g ®D,®D,.

o Finally, in dimension ten (X;,) we have:
d Z324J’Zaz%231322(?952217522175221752217522195221“5@18®D0®D0-

3. THE LASCOUX RESOLUTION

The terms of the Lascoux complex are obtained by the determinantal expansion of the Jacobi-Trudi matrix of the partition
[1]. The positions of the terms of the complex are determined by the length of the permutation to which they correspond,
(2].

In the case of the partition (9,6,3) we get the following matrix:

DyF DsF DF
D,oF DgF D,F
D F D,F D3F

Then the Lascoux complex has the correspondence between its terms as follows:
DyF @ DyF Q D3 F « identity.

DoF Q@ DsF Q D;F < (12).

DyF @ D,F ® D,F « (23).
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DyoF @ D,F @ D,F o (123).
D, F Q@ DsF ® D,F & (132).
D, F Q@ DF ® D,F o (13).

Thus the resolution of Lascoux in the case of the partition (9,6,3) has the formulation:
D11F ® DsF Q D,F D10F Q@ DsF Q D3 F
D11T ® D6T ® DlT — @ — @ — DgT ® DsT ® D3T
Di10F ® D,F Q D, F DyF @ D,F Q D, F

4. THE OUTCOME

As in [2], we exhibit the terms of the complex (2.1) as:

Xo =Ly =M,
Xy =L, ®M;
Xy = L, M,
X3 = L;OM;

X = ]V[] ; for j =4,5,...,10,
where L, are the sum of the Lascoux terms and M, are the sum of the others.
Now, we define the map o;: M; —— L; such that

8,14 © 01 = Sy, ...(4.D
As follows:

° Zz(?x(v) '_)% 251205, (v); where v € Dy; @ D, & Dy
e 23 2(v) '—>§ 25,2057 (v); where v € D;, ® D3 ® Ds
2,7 2(v) '—ﬁ 25,2057 (v); where v € D;3 ® D, @ Dy
e 29 2(v) |—>% Z,,205P (v); where v € Dy, ® D; ® D,
* 20x(v) = 2,1 %057 (v); where v € Dy5 ® Dy ® D
o Z:g)y(v) '_’i Z32403,(v); where v € Dy ® Dg & D,

* 23 4(W) — % Z3, 453 (v); where v € Dy ® Dy ® Dy

It is clear that o; satisfies (4. 1), then we can define:
0Ly —— Ly as 0, =8,
At this point, we are in a position to define:
0,:L,—— L, by 0, = 6[;251 +0; 0 6LzM1

Lemma (4.1):
The composition d;d, equal to zero.
Proof:

0,0,(a) =6, ° (5L2L1 (@) + (oy 0 5L2M1)(f1))
=08p,00 °0c,0,(a) + 8,1, 0 (01 08,5, (@)
But 6., ° 01 = 8p, e, then we get:
0,0,(a) = 6,1, °00,,(@)+ 8pr i, © Or,00, (@)
By properties of the boundary map § we get 9,9, =0

We need to define the map a,: M, —— L, such that
Oaryr, + 01 ° 00,00, = (5,52,51 +o;° 5L2M1) ° 0, )
As follows:
©Z,,2Z,,2(v) — 0; where v € D;; @ D, ® Ds.
. Zz(f)xzmx(v) +— 0; where v € D;, @ D3 Q Ds.
. Zuxzz(f)x(v) +— 0; where v € D;, @ D3 Q Ds.
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. Zz(f)xzmx(v) +— 0; where v € D;3 ® D, ® Ds.

. Zusz(i)x(v) +— 0; where v € D13 ® D, @ Ds.

o Zz(i)xzz(f)x(v) +— 0; where v € D3 ® D, ® Ds.

. Zz(i)xzmx(v) +— 0; where v €D;, ® D; ® Ds.

. ZleZZ(i‘)x(v) +— 0; where v € D, ® D; @ Ds.

. Zz(f)xzz(i)x(v) +— 0; where v € D, ® D; Q Ds.

. Zz(f)xzz(i)x(v) +— 0; where v € D, @ D; Q Ds.

. Zz(f)xZZIx(v) +— 0; where v € D15 @ Dy ® Ds.

. ZleZZ(i)x(v) +— 0; where v € Dz @ Dy ® Ds.

. Zz(f)xzz(f)x(v) — 0; where v € D,z ® Dy ® Ds.

. ZZ(‘;)xZZ(i)x(v) — 0; where v € D,z ® Dy ® Ds.

. Zz(f)xzz(i)x(v) — 0; where v € D,z ® Dy ® Ds.

o Z32/yzz(§)x(v) n—>§ Z3zyzz(i)x621(v); where v € D, @ D, ® D,.

o Z32y,22(‘;)x(v) r—>§ Z32y22(§)x62(f) (v); where v € D;3 @ D3 Q D,.

* Zsz”y*zz(i)x(v) = % Zsz’%zz(i)xaz(i)(v)é where v € Dy, @ D, @ D,.

° Z32/y)22(?x(v) — % Z32y22(i)x02(1})(v); where v € D;5 @ D; @ D,.

® Z324J’Zz(z)x(v) = % Zszyzz(i)xaz(f)(v); where v € Dy @ Dy @ D,.

® Z,4Z3,4(v) — 0; where v € Dy ® Dy ® D;.

° Z§§’yz§§)x(v) H% (Z32’é’vzz(i)xa31(v) - 232’9)231‘362(?(”)) ; where v € Dy, ® Ds @ D;.

° Z:g;)ylzz(;})x(v) —> % Z32/y»zz(f)x621a31(v) - iZBZ’y)Z31Z82(i)(v) , Whel‘e v E D13 ® D4. ® Dl'

° Zzg)y'zz(i)x(v) = % Z32’%Zz(f)xaz(i)a31(v) - %Z3zyzslza§f)(v)§ where v € Dy, ® D3 Q D;.

° Zg)/y)zz(i)x(v) — % Z32y)22(f)x62(i)631(v) - %Z3z’y»zslzaz(f)(v); where v € Dy ® D, ® D;.

° Zég)%zz(i)x(v) = ﬁ Zsz’é’vzz(?xaz(f)am(v) - 3232%231502(?('7); where v € Dy @ D; ® D;.

° Zzg)y)zz(?)x(v) — % Z32y»22(f)xaz(f)631(v) - ézazy»zmzaz(?(v); where v € D;; @ Dy ® D;.

) Zéi)y)zny)(v) — 0; where v € Dy @ Dy Q D,,.

o Z32y,Z3(§)y,(v) +— 0; where v € Dy Q Dy ® D,.

« Z3yZVx W) = 3 2oy 2y 2057 (0) — £ ZapwZyy %07 053 (v) —
§ Z32yZ31z62(f)632(v); where v € D3 @ Ds ® D,.

® Zéﬁ)yzz(f)x@) '_>§ Z32’y*zz(i)xaz1 63(?(77) - %Zny*zz(i)xaz(i)ag(;)(v) - §Z32y*231zaz(f)632 (v);
where v € D;, ® D, ® D,,.

° Zeg)y’zz(?x(v) = %,2'32@22(%)9662(?63(?(17) - ézazgzz(i)xaz(i)aég)(v) -
= 23,431 205; 03, (v); where v € Dy @ D; @ D,

° zs)/y’zz(i)x(v) — %Zaz’y’zz(f)xaz(i)ae.(f)(v) - %Zny’zz(i)xaz(?az(? (v) - %232%231*362(?632 ();
where v € D, ® D% X D,. .

o Zs)yzz(?x(v) — EZ32/y)ZZ(f)x62(‘;)63(f)(v) - 5232922(?9662(?632631(17), where v € D;; @ D; ® D,

. Zég)yzz(i)x(v) — ézuyzz(?xa;f)ag? (v); where v € D13 ® Dy @ D,.

® Zeg)y'zmz(v) = §Z32y231z632(v); where v € D;y @ Dg @ D

Proposition (4. 2):
The map o, defined above satisfies (4.2).
Proof: We can see that for some terms:

o (6M2L1 +0 0 6M2M1)(221x221x(v)); where v € D;; ® D, ® D,
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=0 (222(?96(1])) — 251205, (v) = 22215“621(17) — 251205, (v) = 0.

o (6M2L1 +0 0 6M2M1) (Zz(f)xznx(v))' where v € D;, ® D; ® D,
=0 ( Z(3)x(v) Zz(i)xazl(v)) = %anam(v) - %22196621621(17) =0.

o (8rcyc, + 01 ° 8aeyoe,) (Zz(f)ng)x(v))' where v € D3 @ D, ® D;
=q (6z§‘;)x(v) Z2x0P (v )) $ 2,120 (v) = 2 2,120,102 (v) = 0.

® (61‘/[251 to;0 6.7\/[2.7\/[1) (ZZ(?) Zz(i)x(v))' where v € D, @ D; Q D3
=a (1oz§§)x(v) Z9y az(?(v)) = 2 2,207 (v) = $Z,, 20 (v) = 0.

o (6]\,[251 +0,0 6M2M1) (232@;2(3)96(17)) where v € D;, ®D, @ D,

= 0, (27205, (0) + 210205, () = Zyo 90} (v) = 5 2012057 053 (V) + 5 251205105, (v) = Z5 903 ().
And

(5,521:1 +o;0 5,52]\/[1) G Z32y2§i)x621(v))

= %0'1 (Zz(i)xaman(v) + Zz(i)xam(v)) + l2"2195031021(17) - Z3zy*az(f)(v)

1

=5221x6 03, (V) + = 221x621631(v) Z32”y'a(3)(17)

° (5M2L1 +o0 6M2M1)(232/y'232y’(v)); where v € Dy @ Dg Q D,
=0 (2 ng)’%(v)) — Z3,403,(v) = 2232’9*832 () — Z3,403,(v) = 0.

° (6M2L1 +0, 0 6M2M1) (Zgﬁ)yzz(i)x(v)); where v € D;, ® Ds @ D,
= —221765(2)8(2)(1)) + Zle021632 03, (v) + 221956(2)(77) - ‘Z32’W332 21)(77)
And

(‘SLle to0y0 5L2M1) (gzsz’y*z x031 (V) — Z32y»Z3lza(2)(v)>

1,02 1 ) 1 ,(2) () (2) ()
=01 <§Zz1 x632631(v)> + ‘Zz1x631631(v) - ‘22195621 03, (v) — 0y (_Zgz 40,1 0,1 (17)) += 22195632 0, (U) +
ézsz’y*aslaz(f)(v) = %Zzlxa(Z)a(Z)(V) +> 22195621632 93, (v) + 221956(2)(”) - 232%632 21)(7])

o (5]\,[251 +0 0 5M2M1) (Z(Z) (S)x(v)) where v € D;; @ Dy ® D,

= Zz(f)xagf”(v) + Z(7)x6 203, (V) + 0y (+Zz(?x6§2)(v) Z(Z) (8)(17)) 221948(5)6(2) (v)— %Zgzy,an 62(3)(17).
And

(8,0, + 01 © 81,0,) (168 ZyZ 22008, (v) - §z32yz31za(7)(v)) L0, (22920,,0%05, (v) +

222 20P05 (v) ) + = 25, 2051053 03, (v)

gzgzya(”a(s’aﬂ(v) -0 ( Z(Z)/y,6216(7)(v)) + = 221x6 (2)6(7)(1]) += Z32y6316 )(v)

= —221766(5)3(2)(17) - ‘Z3zy’asz 21)(77)

° (6M2L1 +0, 0 6M2M1) (Zg)yzﬂy(v))' where v € Dy ® Dy ® D,
=0, (3234 () - 2405, (v)) = 2 25,403 (v) — 2 Z5,403 (v) = 0.



Ali et al, Babylonian Journal of Mathematics Vol. 2024, 117—131

* (8ptyz, + 01 ° 8aey00,) (Zg)yzz(‘;)x(v)); where v € D;; ® Ds @ D,
=0y (Zz(‘;)xas(;)(v) + zz‘i)xa;;)a31(v) + Zz(f)xanag(i)(v)) + anas(f)(v) -0 (zgg)yaﬁ) (v))
= 225,205, 053 (V) + 5 21 20,3 053 031 (v) + 5 251205, 05,05 (v) +

Z51 %053 (v) — 2 Zay 4057 053 (V) — 2oy 4057 032031 — 3 Zaz 057 057 ().
And
(5L2L1 +o0y0 5L2M1) (§Z32y;22(?x33(f)(v) - %232922(?7602(?33(?(17) - gzsz’%zmzaz(i)asz(v))
=0 (izz(i)xauag(f)(v)) + §221xa3la§f)(v) - §Z32y62(i)6§f)(v) -

20, (22 205,00 02 (v) + 257 205, 05,057 (v) ) = 2 2,20, 05703 (v) +

Zsz’y)az(f)as(?(v) — 0 (%273(?@62102(?632(1])) + %Zuxas(?az(f)asz(v) + %2732%63162(?632(77)
= = 25,2057 053 (V) + 5 Z51 2057 053 03 (V) + 5 Z51 2051 05,057 (v) +

Zy1x05; (v) = §Z32962(‘1”63§§)(v) - %2"321%62(3)632031 - §Z32y62(f)0§f) ().

* (8ryz, + 01 ° 8y, (Zgg)yzz(i)x(v)); where v € D;3 ® Dy ® D,
Z(9) 6(3) Z(s) a(z)a z(7) p) a(z) Z(e) 6(3) _ Z(3) 6(9)
01 X035 (V) + 2,1 2035 031 (V) + 2,7 203,057 (U)+01( 21 2037 (V) 32 %0, (V)
2212070 (v) — 2 25,4005 ().
And
1
(8, + 019 6,00,) (6—3232y22(?x6§f)a§? (v))
1 1 1
=0 (gzz(i)xan az(i)as(i) 07)) + 52215‘563162(5)63? (v) - 5232’%62(?82(?6;?(”)

21 21 1 1
=2 2,200 () - L2, 40702 (1) = 12,20P0P ()~ 125,4070P ().

° (6M2L1 +0, 0 6M2M1) (Zg)yzmz(v)); where v € Dy, ® Dg ® D,

=01 (Z—g)%am(v)) - 221xa§§)(v) — 0 (Zgg)y*am(v)) = 3232(463(;)621(11) - 221xa§§)(v) - % 23,403,053, (V).
And

(51;21;1 +o00 51;21\/[1) (§Z32%Z31Z'a32 (V))
=0 <§Z§§)y621632(v)) - 5221756355)632(77) - izazyaman )]
= §232%6§§)021(v) - 2217563(2)(17) - % 232403503, (V)

Now by employ g, we can also define
63:L3 —)LZ as 63 =6L3Lz+0-206£3.7\/[2

Lemma (4.3):
The composition d,0; equal to zero.
Proof:

0,05(a) = (8,1, (@) + (01 © 81,36,)(@)) © (82,1, (@) + (0 © 8,5, ())
= (Or,z, ©0r,0,)(@) + (8p,c, © 02 °8,20,)(a) + (01 ° Opype, © G2 © Opn,) (@).
But 8., 00, + 01085, © 0 = 8y, + 01 © Gagyar, SO WeE get:
0,05(a) = (81,1, ©01,r,)(@) + (Brgyz, ©Oran0,) (@) + (0100, , ©61,1,)(@) (01 ° Oaryaey © Orye,) (@)
By properties of the boundary map § we get d,0; = 0
We need the definition of a map g5: M; —— L such that

Onear, T 02 °0pn, = (6L3L2 +0,0 5L3M2) ° 03 3)
As follows:
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® Z,,2Z,,2Z,,2(v) — 0; where v € D;, ® D; ® Ds.

. Zz(?xznxznx(v) +— 0; where v € D3 & D, ® Ds.

. anzz(i)xzux(v) +— 0 ; where v € D;3 ® D, ® Ds.

. anznxzz(i)x(v) +— 0; where v € D3 @ D, ® Ds.

. Zz(f)xanZle(v) +— 0; where vE€D;, ® D; Q Ds.

. ZleZZ(i)xan(v) +— 0; where v € D;,  D;  Ds.

. ZleZZIxZZ(i)x(v) +— 0; where v € D;, @ D;  Ds.

. Zz(f)xzz(i)xznx(v) +— 0; where v €D, ® D; Q Ds.

e 2P 22,,22Px(v) — 0; where v € D;, @ D; ® Ds.

 2,,22PxZP x(v) — 0; where v € D;, @ D; ® Ds.

e ZWxZ,,22,,£(v) — 0; where v € D;5 @ Dy ® D;.

 2,,22PxZ,, (V) — 0; where v € D;5 ® Dy ® Ds.

. ZleZuxZZ(‘;)x(v) +— 0; where v € D, @ Dy ® D5.

. Zz(f)xzz(i)xzux(v) +— 0; where v € D15 @ Dy ® Ds.

. Zz(i)xzuxzz(i)x(v) +— 0; where v € D5 @ Dy ® Ds.

. Zz(f)xzz(i)xzux(v) +— 0; where v € D15 @ Dy ® Ds.

. Zz(?xznxzz(i)x(v) +— 0; where v € D;s @ Dy ® Ds.

. anZz(i)xZZ(i)x(v) +— 0; where v € D;5 @ Dy ® Ds.

. anZz(i)xZZ(i)x(v) +— 0; where v € D5 @ Dy ® Ds.

e 2P x2P 22 x (1) — 0 ; where v € D;5 ® Dy ® D;.

e 20,420 x2,,x(v) — 0; where v € D;, @D, @ D,.

¢ 20,420 x2,,x2(v) — 0; where v € D;; @ Dy @ D,

o Z32yJZZ(f)xZZ(i)x(v) +— 0; where v € D3 @ D; ® D,.

e 25,42 P x2,,2(v) — 0; where v € D;, @D, @ D,.

o Z3zyzz(f)xzz(i)x(v) +— 0; where v €D, ® D, ® D,.

o Z3zyzz(f)xzz(?x(v) +— 0; where v € D, ® D, ® D,.

¢ 20,420 %2, x2(v) — 0; where v € D;s @ D; ® D,

e 25,42 P22 2(v) — 0; where v € D;s @ D; @ D,.

e 2,422 2Z2P 2(v) — 0; where v ED,;5s ® D, @ D,.

e 2,423 223 2(v) — 0; where v €D, ® D, @ D,.

e 2,429 x2,,2(v) — 0; where v € D,y ® Dy ® D,.

e 2,425 22P 2(v) — 0; where v € D, ® Dy ® D,.

e 2,422 225 2(v) — 0; where v € D, ® Dy ® D,.

e 2,,42P 223 2(v) — 0; where v € D, ® Dy ® D,.

e 2,42 22 2(v) — 0; where v € D, ® Dy ® D,.

° Z329232y22(?)x(v) = —§Z32/y»z3lzz21x621(v); where v € Dy, @ Ds @ D;.
® 232%232’5”22(‘;)75(17) = _2232@23132219502(?(”); where v € Dy3 ® D, @ D;.
o Z3zyZ32fy,Zz(f)x(v) — —%Zuy)zglzznxaz(f)(v); where v € D, @ D; ® D,.
o Z32/y,2'32y,22(?x(v) — —%Z3zyz31z221x62(‘1})(17); where v € D;s @ D, ® D,.
o Z32y,Z3zy)Zz(?x(v) — —%Znyzmzzmxaz(f)(v); where v € Dy ® D; ® D;.
o Z32/y,2'32y,22(?)x(v) — —$Z32y,231z221x62(f)(17); where v € D;; @ Dy ® D;.
o Zéi)y)Zz(i)xan(v) +— 0; where vED,;3; ® D, & D;.

o Zéi)y)zz(i)xznx(v) +— 0; where vE€D,;, ® D; & D;,.

. Zéi)y)zz(i)xzz(i)x(v) +— 0; where v € D;, ® D; @ D;.
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e 2P 4792z, 2(v) — 0; where v € D;5 @ D, @ D;.

e 2P 472 2P x(v) — 0; where v € D;s ® D, ® D;.

o Zg)/y)zz(i)xzz(i)x(v) — 0; where v € D;s ® D, ® D, .

o Zg)/y)zz(?xznx(v) +— 0; where v € D, ® D; ® D;.

o Zg)y)zz(i)xzz(i)x(v) — 0; where v € D1 @ D; ® D;.

o Zéi)y)Zz(‘;)xZZ(i)x(v) — 0; where v € D1 @ D; ® D;.

e 2242 2Z2® 2 (v) — 0; where v € Dy @ D; ® D;.

o Zég)yzz(i)xzux(v) +— 0; where v € D;; ® Dy ® D, .

e 224202 2P 2 (v) — 0; where v €D, ® Dy ® D;.

e 2P 4282 2P 2(v) — 0; where v €D, ® Dy ® D;.

e 2P 4 2B 22D x(v) — 0; where v €D, ® Dy @ D;.

e 224 zP 22 x(v) — 0; where v € Dy, ® Dy ® D;.

® 2oy $ D3y 4 Z3,4y (V) — 0; where v € Dy @ Dy Q D,,.

® ng?yzazyzz(i)x(ﬂ = §Z3Zyz312221x621631(v) - izaz’y’zmzznxaz(f)an(v); where v € Dy3 @ Ds & Dy.

® ng?yzazyzz(i)x(@ = %Z3292312221x02(?631(v) - %Zszy’zmzzmxaz(i)an(v); where v € Dy; & Dy & D,

J Zg)yzuyzz(?x(v) — %2329231.32219562(2)631(17) - %zszy,zﬂzznxaz(‘;)au (v); where v € D5 @ D3 Q D,.

® Zég)%z3zy’zéi)x(v) = %2329’23132219502(‘10631(”) - %2329*23132217502(?632(17); where v € D;s @ D, & D,.
® Zg)/y’zszy’zz(?)x(v) = izaz”y’zuzznxaz(i)asl(v) - %232%23152217562(?632(”); where v € D;; Q@ D; Q D,.
s Zgyzszyzz(?x(ﬂ = %232’9*23152217562(?631(17)5 where v € D13 @ Dy @ D,.

o Z32/y,Z§§)y)Zz(i)x(v) — _?1232/5,(;23@2219662(?632(17); where v € D3 ® Ds ® D,,.

o Z32/y,Z§§)y)Zz(i)x(v) — %Znyzﬁzznxaz(i)an(v); where v € D, ® D, Q D,.

o Z32y,Z§§)yJZZ(?x(v) — I—;Z32y231z221x82(‘1”632 (v); where v € D;s @ D3 ® Dy,.

o Z32y)Z3(§)y)Zz(Z)x(v) — I—;Z3zyz3lz221x6§f)63z(v); where v € D, @ D,  D,.

o Z32y)Z3(§)y)Zz(§)x(v) — ;—1123292'3@2'219662(?632(17); where v € D,; @ D; Q Dy

o Z32y)Z3(§)y)Zz(2)x(v) +— 0; where v € D3 ® Dy ® D,

23 42V %252 (v) —%Z32yz31z221x82(f)631(v) - %2.'32@23@2219602(?632(17); where v € D,y @ Dy ® D,.
® Zé;)y*zz(i)xznx(v) = _%232923152217562(?631(“) - %232/%23122213\562([;)632 (v); where v € D5 ® D3 ® D,
° z§§)yzz(‘;)xz§?x(v) — —§Z32yz31z221x82(f)631(v) - 22329)2315221”02(‘11)032(17)2 where v € Dys @ D3 @ Dy.

® z§§)yz§§)xznx(v) = _5232%23152217562(;0631(”) - %2329’23132219562(?632 (v); where v € D1 ® D, & D,
® ngi)yzz(f)xzz(i)x(ﬂ = —§Z32y,231z221x62(‘1*)631(v) - %232’9’23132217562(?632(77); where v € Dy @ D, & D,.
« ZPyZ V222 (W) o —2 2334231221205 031 (0) — 5 Za2$Z31 2851 20,3 03, (v); where v € Dy @ D, @ D

® Zg)yzg)xzux(ﬂ = _ézngzmzzmxaz(f)am(v) - %Z&y’zmzzmxaz(?agz(v); where v € Dy; @ D; @ D,
. Zs)yzz(?xzz(i)x(v) — —%zgzyznzznxaz(?au(v) - %Zszyznzznxaz(f)aﬂ(v); where v € D;; ® D; Q@ D,.
® Zéﬁ)yzﬁ)xzz(f)x(v) = _52329’23132219502(?631(77) - §Z32%Z31zzz1xaz(g)agz(v); where v € Dy; ® D; ® D,

. Zs)yzz(‘;)xzz(‘;)x(v) — —%Zuy)zglzznxaz(f)au(v) - §Z32/y,Z31z221x62(f)632 (v); where v € D;; ® D; ® D,.
o Zg)/y)zz(f)xznx(v) +— 0; where v € D13 ® Dy ® D,,.

. Zég)yzz(i)xzz(i)x(v) — —%Znyzmzzmxaz(f)am(v) - ézwyznzzmxag?an(v) ; where v € D3 ® Dy @ Dy.
o ZS)/y,Zz(f)xZZ(i)x(v) — —2232923@2219662(?631(17) - EZSZyZMzanaz(Z)an(v); where v € D13 @ Dy ® D,.
° Z:«E?y“zz(i)xzz(‘;)x(v) — _%232%231Z221x62(?631(v) - 2232%23152219562(?632(17)5 where v € Dig @ Dy @ Dy
« 23 yZ Pz x(v) > =2 25,4241 525, 2050 03, (V) — 2 2334251525, 201] 05,(v); where v € Dy @ Dy ® D,
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o Z329231z22(i)x(v) — §z32yz31z221x621(v); where v € D;, ® Ds ® D,.
o Z329231z22(f)x(v) — %Znyzazznxaz(? (v); wherev € D3 @ D, ® D;.
o Z32yJZ31zZZ(41’)x(v) — %Znyzmzzmxaz(f)(v); where v € D1, @ D3 Q D;.
o Z329231z22(i)x(v) — %zwyzmzznxaz(‘;) (v); where v € D, ® D, @ D,.
o Z32y,231z2,'(6)x(v) — %zwyznzznxagf) (v); where v € D;s @ D; Q D;.
o Z32yZ31zZ(7)x(v) — iznyzmzzmxa;?(v); where v € D;; ® Dy ® D, .
® 2oy T3y 4 Z3,23(V) — 0 ; where v € Dy, ® Dg ® D,.
. Z(Z)yzmzzz(f)x(v) — ;Zgzyz3lz221x831(v) where v € D;, @ Dy ® D,,.
0 ZPyZ22Z3x(v) — :Zgzyzmzzuxamam(v) —2232yz3lz221x621 03, (v); where v € D;3 @ D5 @ D,.
® Z(Z)y,ZMzZ( )x(v) = t;2:32’.’4*2:31ZZ2175621 93, (v) — %232’9*2315221"562(?632(”); where v € D1, @ Dy & Dy
0 ZPyZ2,2Z3x(w) — —Z32yZ31z221x621 03, (v) — isz3zyzslz221xa§;*)a32(v); where v € Dy ® D3 ® Dy.
° Z(Z)y,ZmzZ( )x(v) = _232%231522175621 93 (v) — - 2329’23132219562(?632(77)' where v € D1 @ D; ® Dy
0 20423220 x(w) — Z3zyzglz221x621 05, (v) — = 2 2242315251208 05,(v); where v € Dy; @ D; ® D,
. Z(Z)yz31zz(8)x(v) — Z3zyzglz221x621 03, (v); where v € D13 ® Dy ® D,
Proposition (4.4):

The map o5 defined above satisfies (4.3).

Proof: We can see that for some terms
o (6M3L2 +0,o0 5M3M2)(221x221x221x(v)); where v € Dy, @ D3 & D,

=0, (2 Z( xZ,,2(v) — 2 221xZ(2)x(17) + 2'21962'2190821(1;)) =0

o (5M3L2 + 0,0 6M3M2) (anzz(i)xznx(v)); where v € D;3 ® D, ® D
=0, (3 Zz(i)xznx(v) -3 anZz(i)x(v) + anzz(i)xan(v)) =0.

* (8rtyz, + 02 °8u0,) (232/51,2{32@2( )x(v)) where v € D;3; ® D, ® D,

= 0'2(2 Zg(g)y’zmx(v) Z32y*221 203, (V) — Z32y»221 x631(17) + 2329’232’9*6(4)(17))
= _%Zsz’y)zzl 204,03, (V) — ;Zsz’y)zuza (17) - = Zsz’g*zz(?xamasz(v)-

And

(6L3Lz +0,06; Mz) <_ lZ32y231z221x6(2)(v)>

— Z z 6(2)6(2) _ z Z(Z) F;) (2) Z Z 8(2)6(2) _ 3 z Z 6(3)

= 03 21 X421 % () 32Y x03,0,7 (v) + 0, 32YPL32Y (v) 5 ©32Y%3130,; )
= _323244’221 204,03, (v) — 523244’23156(3)(17) - = Z32yZ(2)x6(2)632(v).

* (8rsz, + 02 ° Sayar,) (Z(Z)%Z(i)xzzlx(v)); where v € D;3 @ D, ® Dy
=0, (zz(i)xznxa‘” (v)+ Zz(i)x221x632631(v) + ananaﬁ)(v) —4 Z(Z) Z(4)x(v) + 2(2)92(3)96621(1;))
= —§Z3Zyzz(§ x0,,05, (V) + Z32y231z6(3)(v) + - Z32y,221 x631621(v) Z32y23136(3)(v) = 0.

. (5M3L2 +0,0 6M3M2) (Z(Z)yz32yz(4)x(v))' where v € D;3 Q Ds ® D,
= 02(3 Z(3) Z(4)x(v) Z(Z) (4)x632(v) Z(Z)yz(3)x631(v) + Z(Z)yZ32y6(4) (v))
= = 20923 %057 (V) — 2 By 257 %057 053 (V) — 2 20342512053 03, (V) = = Za 92,3 403, 03,05, (v) +

232’9/’2315621 93, (V).
And

(=
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1 1
(5L3L2 +0,0 5£3M2) (EZ32yZ31Zz21x621631(U) - ZZ32’9*231Z2219582(?632(V)>
1 1 1

= 03 (_gzuxzmxag)auam(v))+ p Z32yzéi)x632621631(v) + () (gzgzyz32%a§i)821a31(v)> +
1
p 23342315051 0,105, (V) +

0, (1251 %251200.3 057 05, (0) ) — = By y 237 %05, 057 93, (v) +

2 (7%21%421%035 0y, O3 7 ©32Y4%31 X0320;, 032V
1 1

03 (12329)232%62(?62(?632(V)> ~ Z32/y»Z31Z62162(f)632(v)
_lZ Z(Z) 6(2)( )_lz Z(Z) 6(2)6(2)( )_EZ Z 6(3)6 ()_ iZ Z(Z) b I N ()+
= 3432YLg1 X031 (V) = 2 L32Y %51 X051 0357 (V) — 1 £32%4312805, 032V 1z “32Y%21 X021032031(V
ézsz’y)zmzaz(f)am(v)-

o (6M3£2 + 0,0 6M3M2) (Z32yZ3(§)yZZ(f)x(v)); where v € D, @ D; ® D,
= 0'2(3 Zg(i)yzz(f)x(v) - Z32y»22(?)xa3(§)(17) - Zaz’y*zz(z)xaaz 031 (v) — Z32/y;22(f)x83(? (v) + Z5,9 Zg)yaz(f) (U))
3 3 1 1
= Ezazy’zz(f)xaz(i)ag(f)(v) - 5232%22(?7562(?632 031 (v) ZZ3zy’Zz(f)xaz(?a3z 03, (v) — EZ32/y»Zz(f)x62(i)0§)(v) =0.

¢ (Bryz, + 02 ° 0r00,) (202922421 2(v) ) where v € Dy, @D, ® Dy

=02 (3 Zg(i)yzz(?)x(v)) - Z32y22(?)x63(§)(17) — 0, (Zszy’zz(g)xasz 03, (v) — Z32y22(?x6§f) W) + Z3,9 Zé?%az(?) (v))
3 1

= 523244»22(?7662(?03(?(17) _Zzgz’y*zg)y*az(i)aa(?(v) =0.

° (6M3L2 +0,o0 6M3M2) (Zég)/y,zz(f)xznx(v)); where v € D;, ® D, ® Dy
2y, %Z5, %053 (0) = 5253 2w (v) + 253 4 2{ %0, (v) )
=- gzsz’%zz(i)xazlag)(v) - 323244‘22(?’562(?63%)(”) -
2 1 1
;Zszyzs1zaz(f)632(v) - gZ32y;ZZ(i)x62(i)632631(v) - gzgz’éﬁzslzaz(i)am(v)-
And
-1 1
(6L3L2 +o,0 51;31\/[2) (? Z32’y)z31Z221x62(f)631(v) - 5232923152217602(3)032 (V))
=02 (%Zuxzuxaz(;)az(?asl(V)) _é Zsz”aﬁzz(i)xanaz(f)am(v) +
1 1
) (52323{»232@62(%)62(?631(17)) 5 Z329*231562162(f)a31(v) +
1 1
03 (522175221”635;)02(?632(17)>_E Zaz”y'zz(i)xaszaz(f)asz(v) +

1 1
) (Ezny’zny’az(?az(f)an(V)) T Z3,42313074 02(?632(17)
2
== gzsz’y*zz(i)xauag)(v) - gzaz’y’zz(i)xaz(i)as(? ) -
2 2y 22000 —12.,42P20%0,,0 — 12,472,200
5 %32%%3120; 32(V) 5 “32Y4%31 X031 O3z 31 (V) 39329431207 31(V).

 (8ryz, + 02 ° 8reyar,) (zgg)@zz(f)xzﬁ)x(v)); where v € Dy; ® D; @ D,
= 2,7 22,2033 (V) + 0, (2,1 2257 203705, (v) + 257 %257 205,057 (v) +
2P 223202 (v) - 562242 P x(v) + 2P y2S 20D (v))
== %2329'22(?’562(‘1063(?(77) - gzszy‘zz(f)xaz(?as’(g) (v) -
%2321}'231532(?332 (v) - gzsz’é’vzz(?xaz(?an 03, (v) — ?232%231532(?631 ().
And
(5L3L2 +0,0 6[3]\/[2) (§Z32@Z31Z221x62(?631(”) - 2232’%23152217562(?632(17))
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5
— o, (;z21x221xa§§>a§?a31(u)) — 22, 42? 20,0805, (v) +

) 52329'232’%32(?02(?631(77)> - §Z3zy’231562162(?631(v) +

G
(z

0, (220122,,203 00 0,,(0) ) = £ 2,0y 2 29,,00:,(v) +

2 2
) (32329232%82(?02(?632(v)> -5 Z32y231z62162(f)632(v)
= — 25,y 205 05 (V) — 2 25,925 20,7 05 (V) — T 2034251205 05, (0)

7 10
- ;2:324(/)22(?9562(?632 03, (v) — ?Z32y;Z31z32($)331 (v).

¢ (Brszy + 02 © Sryi, ) (2029212202 (v) ) : where v € Dy, @ Dy @ Dy

= 0,(ZP Y23 2 () = 2,223 %03 (0) + 212y Z (D %03, (V) = Zi2yZy 90 (V) + 209201 2057 (v)
= 2 23,4257 %051 (V) + 2 25,9251 5053 (V) + 3 Za 9253 60,05, ().

And

(6L3L2 t+o,0 5L3M2) <§Z3zyz31z221x621(v))
=03 (‘%Zuxzuxag)an(v)) +§ Z32y22(f)x632621(v) - 0y G 232%232%62(?621(”)) +§ Z3,923120,,0,1 (V)
= 2 25,4257 %051 (0) + 2 20,9231 5057 (V) + 5 292453 60105, ().

® (5M3L2 +o0,0 5M3M2)(Z32@Z32@Z31Z(17)); where v € D;y @ Dg ® D,
=03 (2 Zs(i)y’zs1z(v) —2Z3,9423,3(v) + Z32”y’z32’%a31(v)) =0.

. (6M3L2 +0,0 6M3M2) (Zéﬁ)yz31ZZ§f)x(v)); where v € D, @ D Q D,
= az(—anZz(i)xaé?(v) + Zz(f)xzz(i)xan(v) + Zg)y)zny)az(f)(v) + Z3zyZ31z62(f)(v))

1
= gzsz’%zz(f)xan 93, (v) + §232%231Z621631(V)~
And

(5L3L2 +0,0 5L3M2) <§Z32/y,23lzz21x631(17))
=02 (_izuxzmxas(;)asl(v)) +§ Zsz’%zz(f)xazzam(v) -

1 1 1
03 (g 232@232@62(?631(17)) + 3 Z3,423130,103, (V) = ;2'324422(%)7(:632 93, (v) + §Z3zyz312621631(v).

U (5M3.cz +0,0 5M3M2) (Zgi)yzuzzz(f)x(v)); where v € D3 @ Dy Q@ D,
=0 (6 Zg)/y»zz(i)x(v)) - ZleZZ(?xag)(v) + o, (Zg)y’zz(?)xasz - Za(?’g’zaz’g’az(? () + 23%)’5’231562({1;) (17))
= %Zszyzz(f)xaz(?as(i)(v) + §Z32y’z3lzaz(f)a32 ().
And
(8yty + 02 ° 62y30,) (5 2029 21825120019 0, (v) +
=0, (— %221902219063(?62(?631 (v)) + % Z32/y)22(i)x632 az(f)a31 ) -
o, (iznyzwyag?a;?am(v)) + 1 20,4%5,50,,0% 05, (v) -
o, (imeZleag)az(?an(17)) + % Z32fy,2'2(i)x632 62(1)832 ) —
02 (%‘2329*232%32(?62(?632(77)) + % Z32y,Z31z62102(?632(v)
= 2 Z0,42,7 %057 05, () + 2 B0y 423120, 031 (v) .
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Eventually, we define the boundary maps in the complex:
P a a
0 Ly— L, — L, —— L ; (4)

where 0, is the operation of indicated polarization operators, d;, d, and d; defined as follows:
0 9,(Z,,2(v)) = 0,,(v); where v € D,y ® Ds ® Ds.
00, (Z3,4(v)) = 05,(v); where v € Dy @ D, Q D,.

° 0, (Z3zszz(i)x(U)) = % 251205103, (V) + 251205, (V) — Zsz%az(f)(vx where v € Dy; ® Ds ® D,.
® 0,(Z3,423,3(v)) = % Z3,403,0,, (V) — anaé?(v) — Z3,4031(v); where v € D,y ® D; ® D;.
® 05(Z3,423132,;2x(v)) = Z32/y;2'2(i)x632(v) + 23,423,150, (v); where v € D;; @ Dy ® D;.

Theorem (4.5):
The complex (4.4.4) is exact and in characteristic-zero gives a resolution of K (g ¢ 3y (F).
Proof:

First, we prove the exactness of the complex
a a
0 Ly—— L, —— L,

Since one component of the map d; is a diagonalization of D, into D; @ D, it is clear that d5 is injective. To prove the
exactness at L.

For this, we need to show that:

If v € ker(d,) then 3 w € L, such that d; (w) = v.

If 0,(v) = 0then 3 (a,b) € L;BM; such that

6(a,b) = (v,0) € L,EM,, but

8(a,b) = 6,1, (@) 61,00, (a) + 8y, (D) + Sarar, (B). So we get:

8,0, (@)+8ag,, (D) = v (D),
and
8,00, (@) +60500,(B) = 0 (2

Now if wr = a + 05(b) we can see that d;(w) = v in fact
05(a) = 6p,p,(a) + 05 0 8,5, (@), and

03 (03 (b)) = gy, (b)) + 03 © Sruar, (B), 5O

05 (a' + 03 (b)) =05(a) + 0, (0'3 (b))
= 8p,1,(a)+0, 08,0, (@) + a1, (B) + 05 © Sy, (D)

= 6130, (@) + 830, (B) + 0 © (8,6, (@) + By, (B) ).

Hence from (1) and (2), we get d;(w) = v ; where w = a + d5(b).
This proves the exactness at £,.

As the same way we can prove the exactness at L;.

Finally, from Theorem (2.3.6) we get the complex:

a3 8, a1
0 Ly L, Ly L 7((9,6,3)(7:) —0,

1S exact.
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  ( 9 , 6 , 3 )


   GL  𝓃 ( ℱ )


  𝓃


    { ℒ λ ( ℱ ) }


  λ


  λ = (  λ 1 ,  λ 2 , … ,  λ s )


   ℒ λ ( ℱ )


    { ℒ   λ μ ( ℱ ) }


   λ μ


    μ ⊆ λ


  ℛ


  ℱ


  ℛ


    𝒦   λ μ ( ℱ )


      𝒹 ′   λ μ ( ℱ )


   λ μ


   ℬ •


   ℒ  𝜆 ( F )


   ℬ • : 0  →                                 ℬ   (    𝓀   2 )  →                  𝜕   (    𝓀   2 )                 …  →                                 ℬ 1  →                  𝜕 1                  ℬ 0  →                                 ℒ    𝜆  𝜇 ( ℱ )  →                                0


   ℬ •


   ℒ    𝜆  𝜇 ( ℱ )


    G L  𝓃  ( ℱ )


   ( 𝓅 , 𝓆 , 𝓇 )  


  R e s (  [ 𝓅 , 𝓆 ; 0 ] ) ⨂   𝒟  𝓇 ⨁   ∑  ℯ ≥ 0      𝒵 _ 32  ( ℯ + 1 ) 𝓎   R e s (  [ 𝓅 , 𝓆 + ℯ + 1 ; ℯ + 1 ] ) ⨂   𝒟  𝓇 − ℯ − 1 ⨁


    ∑   ℯ 1 ≥ 0 ,  ℯ 2 ≥  ℯ 1          𝒵 _ 32   (  ℯ 2 + 1 ) 𝓎     𝒵 _ 31   (  ℯ 1 + 1 ) 𝓏 R e s  (  [ 𝓅 +  ℯ 1 + 1 , 𝓆 +  ℯ 2 + 1 ;  ℯ 2 −  ℯ 1 ] ) ⨂


    𝒟  𝓇 − (  ℯ 1 +  ℯ 2 + 2 )


      𝒵 _  𝒶 b  ( 𝓂 )  


  0 →       𝒵  𝒶 b 𝓌   𝒵  𝒶 b 𝓌 …   𝒵  𝒶 b ⏟  𝓂 − t i m e s


  →   ∑    k  i ≥ 1 ,  ∑    k  i = 𝓂    𝒵  𝒶 b    ( k 1 ) 𝓌   𝒵  𝒶 b    ( k 2 ) 𝓌 …   𝒵  𝒶 b  (   k  𝓂 − 1 ) → … →   𝒵  𝒶 b  ( 𝓂 ) → 0


  R e s (  [ 9 , 6 ; 0 ] ) ⨂   𝒟 3 ⨁   ∑  ℯ ≥ 0      𝒵 _ 32  ( ℯ + 1 ) 𝓎   R e s (  [ 9 , 6 + ℯ + 1 ; ℯ + 1 ] ) ⨂   𝒟  3 − ℯ − 1 ⨁


    ∑   ℯ 1 ≥ 0 ,  ℯ 2 ≥  ℯ 1          𝒵 _ 32   (  ℯ 2 + 1 ) 𝓎     𝒵 _ 31   (  ℯ 1 + 1 ) 𝓏 R e s  (  [ 9 +  ℯ 1 + 1 , 6 +  ℯ 2 + 1 ;  ℯ 2 −  ℯ 1 ] ) ⨂


    𝒟  3 − (  ℯ 1 +  ℯ 2 + 2 )    


    ∑  ℯ ≥ 0      𝒵 _ 32  ( ℯ + 1 ) 𝓎   R e s  (  [ 9 , 6 + ℯ + 1 ; ℯ + 1 ] ) ⨂   𝒟  3 − ℯ − 1 =


      𝒵 _ 32 𝓎   R e s  (  [ 9 , 7 ; 1 ] ) ⨂   𝒟 2 ⨁     𝒵 _ 32   ( 2 ) 𝓎   R e s  (  [ 9 , 8 ; 2 ] ) ⨂   𝒟 1 ⨁     𝒵 _ 32   ( 3 ) 𝓎   R e s  (  [ 9 , 9 ; 3 ] ) ⨂   𝒟 0 ,


    ∑   ℯ 1 ≥ 0 ,  ℯ 2 ≥  ℯ 1          𝒵 _ 32   (  ℯ 2 + 1 ) 𝓎     𝒵 _ 31   (  ℯ 1 + 1 ) 𝓏 R e s  (  [ 9 +  ℯ 1 + 1 , 6 +  ℯ 2 + 1 ;  ℯ 2 −  ℯ 1 ] ) ⨂  


    𝒟  3 −  (  ℯ 1 +  ℯ 2 + 2 ) =


      𝒵 _ 32 𝓎     𝒵 _ 31 𝓏 R e s  (  [ 10 , 7 ; 0 ] ) ⨂   𝒟 1 ⨁     𝒵 _ 32   ( 2 ) 𝓎     𝒵 _ 31 𝓏 R e s  (  [ 10 , 8 ; 1 ] ) ⨂   𝒟 0


      𝒵 _ 32 𝓎


  0 ⟶   𝒵 32 𝓎    →        𝜕  𝓎         𝒵 32 ⟶ 0


      𝒵 _ 32  ( 2 ) 𝓎


  0 ⟶   𝒵 32 𝓎   𝒵 32 𝓎    →        𝜕  𝓎           𝒵 32  ( 2 ) 𝓎    →        𝜕  𝓎       𝒵 32  ( 2 ) ⟶ 0


      𝒵 _ 32  ( 3 ) 𝓎


    𝒵 32  ( 2 ) 𝓎   𝒵 32 𝓎


  0 ⟶   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎    →      𝜕  𝓎                                 ⊕                      


       →          𝜕  𝓎         𝒵 32  ( 3 ) 𝓎    →            𝜕  𝓎         𝒵 32  ( 3 ) ⟶ 0


      𝒵 32 𝓎   𝒵 32  ( 2 ) 𝓎


      𝒵 _ 31 𝓏  


  0 ⟶   𝒵 31 𝓏    →          𝜕  𝓏         𝒵 31 ⟶ 0


  𝓍


  𝓎


  𝓏


    𝜕  𝓍 +   𝜕  𝓎 +   𝜕  𝓏


  ℳ , 𝒜 ; 𝒮


  𝒮


    𝓍


    𝓎


    𝓏


  𝒜


    𝒵 21


      𝒵 32


    𝒵 31


    𝒵 32  ( 𝒶 )   𝒵 31  ( b ) =   𝒵 31  ( b )   𝒵 32  ( 𝒶 )


    𝒵 21  ( 𝒶 )   𝒵 31  ( b ) =   𝒵 31   ( b )   𝒵 21   ( 𝒶 )


  ℳ


    𝒟  𝓅   ⊗ 𝒟  𝓆 ⊗   𝒟  𝓇


  𝓅 , 𝓆


  𝓇


    𝒵 21


      𝒵 32


    𝒵 31


  b ,   b 1 ,     b 2 ,   b 3   ,   b 4 ,     b 5 ,   b 6 , c 1 ,   c 2 ∈  ℤ +


  ∘


  (   𝒳 0 )


    𝒟 9 ⨂   𝒟 6 ⨂   𝒟 3


  ∘


  (   𝒳 1 )


  (       𝒵 21  ( b ) 𝓍   𝒟  9 + b ⨂   𝒟  6 − b ⨂   𝒟 3


  1 ≤ b ≤ 6


  (       𝒵 32  ( b ) 𝓎   𝒟 9 ⨂   𝒟  6 + b ⨂   𝒟  3 − b


  1 ≤ b ≤ 3


  ∘


   (   𝒳 2 )


  (       𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) 𝓍   𝒟  9 + | b | ⨂   𝒟  6 −  | b | ⨂   𝒟 3


  2 ≤  | b | =   b 1 +   b 2 ≤ 6


  (       𝒵 32 𝓎   𝒵 21  ( b ) 𝓍   𝒟  9 + b ⨂   𝒟  7 − b ⨂   𝒟 2


  2 ≤ b ≤ 7


  (       𝒵 32  ( 2 ) 𝓎   𝒵 21  ( b ) 𝓍   𝒟  9 + b ⨂   𝒟  8 − b ⨂   𝒟 1


  3 ≤ b ≤ 8


  (       𝒵 32  ( 3 ) 𝓎   𝒵 21  ( b ) 𝓍   𝒟  9 + b ⨂   𝒟  9 − b ⨂   𝒟 0


  4 ≤ b ≤ 9


  (       𝒵 32   (   b 1 ) 𝓎   𝒵 32   (   b 2 ) 𝓎   𝒟 9 ⨂   𝒟  9 +  | b | ⨂   𝒟  3 −  | b |


  2 ≤  | b | =   b 1 +   b 2 ≤ 3


  (       𝒵 32   ( b ) 𝓎   𝒵 31 𝓏   𝒟 10 ⨂   𝒟  8 + b ⨂   𝒟  2 − b


  1 ≤ b ≤ 2


  ∘


  (   𝒳 3 )


  (       𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  6 −  | b | ⨂   𝒟 3


  3 ≤  | b | =   ∑  i = 1 3    b  i ≤ 6


    b 1 ≥ 1


  (       𝒵 32 𝓎   𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) x   𝒟  9 + | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 2


  3 ≤  | b | =   b 1 +   b 2 ≤ 7  


    b 1 ≥ 2


  (       𝒵 32   ( 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  4 ≤  | b | =   b 1 +   b 2 ≤ 8


    b 1 ≥ 3


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21  ( b )   𝓍 𝒟  9 + b ⨂   𝒟  8 − b ⨂   𝒟 1


  3 ≤ b ≤ 8


  (         𝒵 32   ( 3 ) 𝓎 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  5 ≤  | b | =   b 1 +   b 2 ≤ 9


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   ( b )   𝓍 𝒟  9 + b ⨂   𝒟  9 − b ⨂   𝒟 0


    c 1 +   c 2 = 3


  4 ≤ b ≤ 9


  (         𝒵 32 𝓎 𝒵 32 𝓎   𝒵 32 𝓎   𝒟 9 ⨂   𝒟 9 ⨂   𝒟 0


  (         𝒵 32 𝓎 𝒵 31 𝓏   𝒵 21  ( b ) 𝓍   𝒟  10 + b ⨂   𝒟  7 − b ⨂   𝒟 1


  1 ≤ b ≤ 7


  (       𝒵 32  ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21  ( b )   𝓍 𝒟  10 + b ⨂   𝒟  8 − b ⨂   𝒟 0


  2 ≤ b ≤ 8


  (       𝒵 32 𝓎     𝒵 32 𝓎 𝒵 31 𝓏   𝒟 10 ⨂   𝒟 8 ⨂   𝒟 0


  ∘


  (   𝒳 4 )


  (       𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  6 −  | b | ⨂   𝒟 3


  4 ≤  | b | =   ∑  i = 1 4    b  i ≤ 6


    b 1 ≥ 1


  (       𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 2


  4 ≤    | b | =   ∑  i = 1 3    b  i ≤ 7


    b 1 ≥ 2


  (       𝒵 32   ( 2 ) 𝓎   𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  5 ≤  | b | =   ∑  i = 1 3    b  i ≤ 8


    b 1 ≥ 3


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21  (   b 1 )   𝓍   𝒵 21  (   b 2 ) 𝓍 𝒟  9 + | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  4 ≤  | b | =   b 1 +   b 2 ≤   8


    b 1 ≥ 3


  (         𝒵 32   ( 3 ) 𝓎 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    6 ≤  | b | =   ∑  i = 1 3    b  i ≤


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    c 1 +   c 2 = 3


  5 ≤    | b | =   b 1 +   b 2 ≤ 9


    b 1 ≥ 4


  (       𝒵 32 𝓎   Z 32 𝓎   Z 32 𝓎   𝒵 21   ( b ) 𝓍   𝒟  9 + b ⨂   𝒟  9 − b ⨂   𝒟 0


  4 ≤ b ≤ 9


  (         𝒵 32 𝓎 𝒵 31 𝓏   𝒵 21  (   b 1 )   𝓍   𝒵 21  (   b 2 ) 𝓍 𝒟  10 + | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 1


  2 ≤  | b | =   b 1 +   b 2 ≤ 7


      b 1 ≥ 1


    (       𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝒵 21  (   b 1 )   𝓍   𝒵 21  (   b 2 ) 𝓍 𝒟  10 + | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  3 ≤  | b | =   b 1 +   b 2 ≤ 8


    b 1 ≥ 2


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21  ( b )   𝓍 𝒟  10 + b ⨂   𝒟  8 − b ⨂   𝒟 0


  2 ≤ b ≤ 8


  ∘


  (   𝒳 5 )


  (       𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  6 −  | b | ⨂   𝒟  3  


  5 ≤  | b | =   ∑  i = 1 5    b  i ≤ 6


    b 1 ≥ 1


  (       𝒵 32 𝓎   𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 + | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 2


  5 ≤  | b | =   ∑  i = 1 4    b  i ≤ 7


    b 1 ≥ 2


  (       𝒵 32   ( 2 ) 𝓎   𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 + | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  6 ≤  | b | =   ∑  i = 1 4    b  i ≤ 8


    b 1 ≥ 3


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21  (   b 1 )   𝓍   𝒵 21  (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  9 + | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  5 ≤  | b | =   ∑  i = 1 3    b  i ≤ 8


    b 1 ≥ 3


  (         𝒵 32   ( 3 ) 𝓎 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  7 ≤    | b | =   ∑  i = 1 4    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    c 1 +   c 2 = 3


  6 ≤  | b | =   ∑  i = 1 3    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21  (   b 1 ) 𝓍   𝒵 21  (   b 2 ) 𝓍   𝒟  9 + | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  5 ≤  | b | =   b 1 +   b 2 ≤ 9


    b 1 ≥ 4


  (         𝒵 32 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 1


  3 ≤    | b | =   ∑  i = 1 3    b  i ≤ 7


    b 1 ≥ 1


    (       𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  4 ≤  | b | =   ∑  i = 1 3    b  i ≤ 8


    b 1 ≥ 2


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   Z 21   (   b 2 ) 𝓍   𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  3 ≤  | b | =   b 1 +   b 2 ≤ 8


    b 1 ≥ 2


  ∘


  (   𝒳 6 )


  (       𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒵 21   (   b 6 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  6 −  | b | ⨂   𝒟 3


  6 ≤  | b | =   ∑  i = 1 6    b  i ≤ 6


    b 1 ≥ 1


  (       𝒵 32 𝓎     𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 2


  6 ≤  | b | =   ∑  i = 1 5    b  i ≤ 7  


    b 1 ≥ 2


  (       𝒵 32  ( 2 ) 𝓎     𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  7 ≤  | b | =   ∑  i = 1 5    b  i ≤ 8


    b 1 ≥ 3


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  6 ≤  | b | =   ∑  i = 1 4    b  i ≤ 8


    b 1 ≥ 3


  (       𝒵 32  ( 3 ) 𝓎     𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  8 ≤  | b | =   ∑  i = 1 5    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    c 1 +   c 2 = 3


  7 ≤  | b | =   ∑  i = 1 4    b  i ≤ 9


    b 1 ≥ 4


    (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  6 ≤  | b | =   ∑  i = 1 3    b  i ≤ 9


    b 1 ≥ 4


  (         𝒵 32 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 1


  4 ≤  | b | =   ∑  i = 1 4    b  i ≤ 7


    b 1 ≥ 1


    (       𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  5 ≤    | b | =   ∑  i = 1 4    b  i ≤ 8


    b 1 ≥ 2


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  4 ≤  | b | =   ∑  i = 1 3    b  i ≤ 8


    b 1 ≥ 2


  ∘


  (   𝒳 7 )


  (       𝒵 32 𝓎     𝒵 21  ( 2 ) 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 16 ⨂   𝒟 0 ⨂   𝒟 2


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 1


  7 ≤  | b | =   ∑  i = 1 5    b  i ≤ 8


    b 1 ≥ 3


  (           𝒵 32  ( 2 ) 𝓎 𝒵 21  ( 3 ) 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 17 ⨂   𝒟 0 ⨂   𝒟 1    


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 1


  7 ≤  | b | =   ∑  i = 1 4    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    c 1 +   c 2 = 3


  8 ≤  | b | =   ∑  i = 1 5    b  i ≤ 9  


    b 1 ≥ 4


      (     𝒵 32  ( 3 ) 𝓎 𝒵 21  ( 4 ) 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍


    𝒟 18   ⨂   𝒟 0 ⨂   𝒟 0


  (       𝒵 32 𝓎     𝒵 31 𝓏 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 1


  5 ≤  | b | =   ∑  i = 1 5    b  i ≤ 7


    b 1 ≥ 1


  (       𝒵 32 𝓎       𝒵 32 𝓎 𝒵 31 𝓏 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  5 ≤  | b | =   ∑  i = 1 4    b  i ≤ 8


    b 1 ≥ 2


    (       𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  6 ≤  | b | =   ∑  i = 1 5    b  i ≤ 8


    b 1 ≥ 2


  ∘


  (   𝒳 8 )


  (       𝒵 32 𝓎   𝒵 32 𝓎     𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 17 ⨂   𝒟 0 ⨂   𝒟 1


  (       𝒵 32  ( 2 ) 𝓎   𝒵 21  ( 3 )   𝓍   𝒵 21 𝓍   𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 17 ⨂   𝒟 0 ⨂   𝒟 1


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 ) 𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


  8 ≤  | b | =   ∑  i = 1 5    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32   (   c 1 ) 𝓎   𝒵 32   (   c 2 ) 𝓎   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒵 21   (   b 6 ) 𝓍 𝒟  9 +  | b | ⨂   𝒟  9 −  | b | ⨂   𝒟 0


    c 1 +   c 2 = 3


  9 ≤  | b | =   ∑  i = 1 6    b  i ≤ 9


    b 1 ≥ 4


  (       𝒵 32 𝓎     𝒵 31 𝓏 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒵 21   (   b 6 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  7 −  | b | ⨂   𝒟 1


  6 ≤  | b | =   ∑  i = 1 6    b  i ≤ 7


    b 1 ≥ 2


  (       𝒵 32 𝓎       𝒵 32 𝓎 𝒵 31 𝓏 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  6 ≤  | b | =   ∑  i = 1 5    b  i ≤ 8


    b 1 ≥ 2


    (       𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒵 21   (   b 6 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  7 ≤  | b | =   ∑  i = 1 6    b  i ≤ 8


    b 1 ≥ 2


  ∘


  (   𝒳 9 )


  (       𝒵 32 𝓎   𝒵 31 𝓏     𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 17 ⨂   𝒟 0 ⨂   𝒟 1


  (       𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎     𝒵 21   ( 4 ) 𝓍 𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍   𝒟 18


  ⨂   𝒟 0 ⨂   𝒟 0


  (       𝒵 32 𝓎       𝒵 32 𝓎 𝒵 31 𝓏 𝒵 21   (   b 1 ) 𝓍   𝒵 21   (   b 2 )   𝓍   𝒵 21   (   b 3 ) 𝓍   𝒵 21   (   b 4 ) 𝓍   𝒵 21   (   b 5 ) 𝓍   𝒵 21   (   b 6 ) 𝓍 𝒟  10 +  | b | ⨂   𝒟  8 −  | b | ⨂   𝒟 0


  7 ≤  | b | =   ∑  i = 1 5    b  i ≤ 8  


    b 1 ≥ 2


    (     𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏     𝒵 21   ( 2 ) 𝓍 𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒟 18


  ⨂   𝒟 0 ⨂   𝒟 0


  ∘


  (   𝒳 10 )


  (       𝒵 32 𝓎   𝒵 32 𝓎     𝒵 31 𝓏 𝒵 21  ( 2 )   𝓍   𝒵 21 𝓍   𝒵 21 𝓍     𝒵 21 𝓍 𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 𝒟 18 ⨂   𝒟 0 ⨂   𝒟 0


   [        𝒟 9 ℱ    𝒟 5 ℱ    𝒟 1 ℱ     𝒟 10 ℱ    𝒟 6 ℱ    𝒟 2 ℱ       𝒟 11 ℱ    𝒟 7 ℱ    𝒟 3 ℱ ]


    𝒟 9 ℱ ⊗   𝒟 6 ℱ ⊗   𝒟 3 ℱ       ↔   i d e n t i t y


    𝒟 10 ℱ ⊗   𝒟 5 ℱ ⊗   𝒟 3 ℱ   ↔  ( 12 )


    𝒟 9 ℱ ⊗   𝒟 7 ℱ ⊗   𝒟 2 ℱ       ↔  ( 23 )


    𝒟 10 ℱ ⊗   𝒟 7 ℱ ⊗   𝒟 1 ℱ   ↔  ( 123 )


    𝒟 11 ℱ ⊗   𝒟 5 ℱ ⊗   𝒟 2 ℱ   ↔ ( 132 )


    𝒟 11 ℱ ⊗   𝒟 6 ℱ ⊗   𝒟 1 ℱ   ↔  ( 13 )


    𝒟 11 ℱ ⊗   𝒟 5 ℱ ⊗   𝒟 2 ℱ


    𝒟 10 ℱ ⊗   𝒟 5 ℱ ⊗   𝒟 3 ℱ


    𝒟 11 ℱ ⊗   𝒟 6 ℱ ⊗   𝒟 1 ℱ  →                                 


   →                               


   →                                    𝒟 9 ℱ ⊗   𝒟 6 ℱ ⊗   𝒟 3 ℱ


                      𝒟 10 ℱ ⊗   𝒟 7 ℱ ⊗   𝒟 1 ℱ


    𝒟 9 ℱ ⊗   𝒟 7 ℱ ⊗   𝒟 2 ℱ


      𝒳 0 = ℒ 0 =  ℳ 0


      𝒳 1 = ℒ 1 ⨁  ℳ 1


      𝒳 2 = ℒ 2 ⨁  ℳ 2


      𝒳 3 = ℒ 3 ⨁  ℳ 3


      𝒳 j = ℳ j


  j = 4 , 5 , … , 10


   ℒ ℯ


   ℳ ℯ


      𝜎 1 :   ℳ 1    →                                   ℒ 1


      𝛿   ℒ 1  ℒ 0 ∘ 𝜎 1 =   𝛿   ℳ 1  ℳ 0


      (   𝒵 21   ( 2 ) 𝓍 ( v ) ⟼  1 2     𝒵 21 𝓍   𝜕 21  ( v )


  v ∈   𝒟 11 ⊗   𝒟 4 ⊗   𝒟 3


      (   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼  1 3     𝒵 21 𝓍   𝜕 21   ( 2 )  ( v )


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


      (   𝒵 21   ( 4 ) 𝓍 ( v ) ⟼  1 4     𝒵 21 𝓍   𝜕 21  ( 3 )  ( v )


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (   𝒵 21   ( 5 ) 𝓍 ( v ) ⟼  1 5     𝒵 21 𝓍   𝜕 21  ( 4 )  ( v )


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (   𝒵 21   ( 6 ) 𝓍 ( v ) ⟼  1 6     𝒵 21 𝓍   𝜕 21  ( 5 )  ( v )


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (   𝒵 32   ( 2 ) 𝓎 ( v ) ⟼  1 2     𝒵 32 𝓎   𝜕 32  ( v )


  v ∈   𝒟 9 ⊗   𝒟 8 ⊗   𝒟 1


      (   𝒵 32   ( 3 ) 𝓎  ( v ) ⟼  1 3     𝒵 32 𝓎   𝜕 32   ( 2 )  ( v )


  v ∈   𝒟 9 ⊗   𝒟 9 ⊗   𝒟 0


    𝜎 1


    𝜕 1   : ℒ 1    →                                   ℒ 0


    𝜕 1 =   𝛿   ℒ 1  ℒ 0


    𝜕 2   : ℒ 2    →                                   ℒ 1


        𝜕 2 =   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1


    𝜕 1   𝜕 2


    𝜕 1   𝜕 2  ( 𝒶 ) =   𝛿   ℒ 1  ℒ 0 ∘  (   𝛿   ℒ 2  ℒ 1  ( 𝒶 ) +   ( 𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  ( 𝒶 ) )


  =   𝛿   ℒ 1  ℒ 0 ∘   𝛿   ℒ 2  ℒ 1  ( 𝒶 ) +   𝛿   ℒ 1  ℒ 0 ∘   ( 𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  ( 𝒶 )


    𝛿   ℒ 1  ℒ 0 ∘   𝜎 1   = 𝛿   ℳ 1  ℳ 0


    𝜕 1   𝜕 2  ( 𝒶 ) =   𝛿   ℒ 1  ℒ 0 ∘   𝛿   ℒ 2  ℒ 1  ( 𝒶 ) +   𝛿   ℳ 1  ℳ 0   ∘ 𝛿   ℒ 2  ℳ 1  ( 𝒶 )


  𝛿


    𝜕 1   𝜕 2 = 0


      𝜎 2 :   ℳ 2    →                                   ℒ 2


    𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 =  (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )   ∘ 𝜎 2    


      (   𝒵 21 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 11 ⊗   𝒟 4 ⊗   𝒟 3


      (   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


      (   𝒵 21 𝓍   𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


      (   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 4 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (   𝒵 21   ( 5 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 5 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 4 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 32 𝓎 𝒵 21   ( 3 ) 𝓍 ( v ) ⟼  1 3     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21  ( v )


  v ∈   𝒟 12 ⊗   𝒟 4 ⊗   𝒟 2


      (     𝒵 32 𝓎 𝒵 21   ( 4 ) 𝓍 ( v ) ⟼  1 6     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 2 )  ( v )


  v ∈   𝒟 13 ⊗   𝒟 3 ⊗   𝒟 2


      (     𝒵 32 𝓎 𝒵 21   ( 5 ) 𝓍 ( v ) ⟼  1 10     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 3 )  ( v )


  v ∈   𝒟 14 ⊗   𝒟 2 ⊗   𝒟 2


      (     𝒵 32 𝓎 𝒵 21   ( 6 ) 𝓍 ( v ) ⟼  1 15     𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 4 )  ( v )


  v ∈   𝒟 15 ⊗   𝒟 1 ⊗   𝒟 2


      (     𝒵 32 𝓎 𝒵 21   ( 7 ) 𝓍 ( v ) ⟼  1 21     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 5 )  ( v )


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


      (   𝒵 32 𝓎   𝒵 32 𝓎  ( v ) ⟼ 0


  v ∈   𝒟 9 ⊗   𝒟 8 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼  1 3   (   𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 31  ( v ) −   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 5 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼  1 12     𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21 𝜕 31  ( v ) −  1 4   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 3 )  ( v )


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼  1 30     𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 2 ) 𝜕 31  ( v ) −  1 5   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 4 )  ( v )


  v ∈   𝒟 14 ⊗   𝒟 3 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼  1 60     𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 3 ) 𝜕 31  ( v ) −  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 5 )  ( v )


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼  1 105     𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 4 ) 𝜕 31  ( v ) −  1 7   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 6 )  ( v )


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


      (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼  1 168     𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 5 ) 𝜕 31  ( v ) −  1 8   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 7 )  ( v )


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


      (     𝒵 32   ( 2 ) 𝓎 𝒵 32 𝓎  ( v ) ⟼ 0


  v ∈   𝒟 9 ⊗   𝒟 9 ⊗   𝒟 0


      (   𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎  ( v ) ⟼ 0


  v ∈   𝒟 9 ⊗   𝒟 9 ⊗   𝒟 0


      (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼  1 3     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 31   ( 2 )  ( v ) −  1 6   𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 2 )   𝜕 32   ( 2 )  ( v ) −


   1 3     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 32  ( v )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


      (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼  1 9     𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍   𝜕 21 𝜕 31   ( 2 )  ( v ) −  7 90   𝒵 32 𝓎     𝒵 21   ( 2 )   𝓍 𝜕 21   ( 3 )   𝜕 32   ( 2 )  ( v ) −  2 9   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


      (     𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼  1 18   𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 2 ) 𝜕 31   ( 2 )  ( v ) −


   2 45   𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 4 )   𝜕 32   ( 2 )  ( v ) −


     1 6   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 5 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


      (     𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼  1 30   𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 3 ) 𝜕 31   ( 2 )  ( v ) −  1 35   𝒵 32 𝓎     𝒵 21   ( 2 )   𝓍 𝜕 21   ( 5 )   𝜕 32   ( 2 )  ( v ) −  2 15   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 6 )   𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


      (     𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼  1 45   𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 4 ) 𝜕 31   ( 2 )  ( v ) −  1 63   𝒵 32 𝓎   𝒵 21   ( 2 )   𝓍 𝜕 21   ( 5 )   𝜕 32   𝜕 31  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


      (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) ⟼  1 63   𝒵 32 𝓎   𝒵 21   ( 2 )     𝓍 𝜕 21   ( 5 ) 𝜕 31   ( 2 )  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


      (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏  ( v ) ⟼  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 32  ( v )


  v ∈   𝒟 10 ⊗   𝒟 8 ⊗   𝒟 0


    𝜎 2


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 21 𝓍   𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 11 ⊗   𝒟 4 ⊗   𝒟 3


    = 𝜎 1  ( 2   𝒵 21   ( 2 ) 𝓍  ( v ) ) −   𝒵 21 𝓍   𝜕 21  ( v ) =  2 2   𝒵 21 𝓍   𝜕 21  ( v ) −   𝒵 21 𝓍   𝜕 21  ( v )


  = 0


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (     𝒵 21   ( 2 ) 𝓍 𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


    = 𝜎 1  ( 3   𝒵 21   ( 3 ) 𝓍  ( v ) −   𝒵 21   ( 2 ) 𝓍   𝜕 21  ( v ) ) =  3 3   𝒵 21 𝓍   𝜕 21   ( 2 )  ( v ) −    1 2 𝒵 21 𝓍   𝜕 21   𝜕 21  ( v )


  = 0


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


    = 𝜎 1  ( 6   𝒵 21   ( 4 ) 𝓍  ( v ) −   𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )  ( v ) ) =  6 4   𝒵 21 𝓍   𝜕 21   ( 3 )  ( v ) −  1 2   𝒵 21 𝓍   𝜕 21   𝜕 21   ( 2 )  ( v )


  = 0


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) )


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


    = 𝜎 1  ( 10   𝒵 21   ( 5 ) 𝓍  ( v ) −   𝒵 21   ( 3 ) 𝓍   𝜕 21   ( 2 )  ( v ) ) = 2     𝒵 21 𝓍   𝜕 21   ( 4 )  ( v ) −  6 3   𝒵 21 𝓍   𝜕 21   ( 4 )  ( v )


  = 0


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 4 ⊗   𝒟 2


    = 𝜎 1  (   𝒵 21   ( 3 ) 𝓍   𝜕 32  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝜕 31  ( v ) ) −   𝒵 32 𝓎   𝜕 21   ( 3 )  ( v ) =  1 3   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 32  ( v ) +  1 2   𝒵 21 𝓍   𝜕 21   𝜕 31  ( v ) −   𝒵 32 𝓎   𝜕 21   ( 3 )  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (  1 3   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 21  ( v ) )


    =  1 3 𝜎 1  (   𝒵 21   ( 2 ) 𝓍     𝜕 21 𝜕 32  ( v ) +     𝒵 21   ( 2 ) 𝓍   𝜕 31  ( v ) ) +  1 3   𝒵 21 𝓍     𝜕 31 𝜕 21  ( v ) −   𝒵 32 𝓎   𝜕 21   ( 3 )  ( v )


  =  1 3   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 32  ( v ) +  1 2   𝒵 21 𝓍   𝜕 21   𝜕 31  ( v ) −   𝒵 32 𝓎   𝜕 21   ( 3 )  ( v )


    (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32 𝓎   𝒵 32 𝓎  ( v ) )


  v ∈   𝒟 9 ⊗   𝒟 8 ⊗   𝒟 1


    = 𝜎 1  ( 2     𝒵 32   ( 2 ) 𝓎  ( v ) ) −   𝒵 32 𝓎   𝜕 32  ( v ) =  2 2   𝒵 32 𝓎   𝜕 32  ( v ) −   𝒵 32 𝓎   𝜕 32  ( v )


  = 0


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 5 ⊗   𝒟 1


    = 𝜎 1  (   𝒵 21   ( 3 ) 𝓍   𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31  ( v ) ) +   𝒵 21 𝓍   𝜕 31   ( 2 )  ( v ) −   𝜎 1  (     𝒵 32   ( 2 ) 𝓎   𝜕 21   ( 3 )  ( v ) )


  =  1 3     𝒵 21 𝓍   𝜕 21   ( 2 ) 𝜕 32   ( 2 )  ( v ) +  1 2     𝒵 21 𝓍     𝜕 21 𝜕 32   𝜕 31  ( v ) +   𝒵 21 𝓍 𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝜕 32   𝜕 21   ( 3 )  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (  1 3   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 31  ( v ) −  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v ) )


    = 𝜎 1  (  1 3   𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31  ( v ) ) +  1 3   𝒵 21 𝓍   𝜕 31   𝜕 31  ( v ) −  1 3   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 31  ( v ) −   𝜎 1  (  1    3   𝒵 32   ( 2 ) 𝓎   𝜕 21   𝜕 21   ( 2 )  ( v ) ) +  1    3   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 2 )  ( v ) +  1 3   𝒵 32 𝓎     𝜕 31 𝜕 21   ( 2 )  ( v )


  =  1 3     𝒵 21 𝓍   𝜕 21   ( 2 ) 𝜕 32   ( 2 )  ( v ) +  1 2     𝒵 21 𝓍     𝜕 21 𝜕 32   𝜕 31  ( v ) +   𝒵 21 𝓍 𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝜕 32   𝜕 21   ( 3 )  ( v )


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) )


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    =   𝒵 21   ( 8 ) 𝓍   𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 7 ) 𝓍   𝜕 32   𝜕 31  ( v ) + 𝜎 1  ( +   𝒵 21   ( 6 ) 𝓍   𝜕 31   ( 2 )  ( v ) −   𝒵 32   ( 2 ) 𝓎   𝜕 21   ( 8 )  ( v ) ) =      1 6 𝒵 21 𝓍   𝜕 21   ( 5 ) 𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝜕 32   𝜕 21   ( 8 )  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (  1 168   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 31  ( v ) −  1 8   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 7 )  ( v ) )   =  1 168 𝜎 1  (   𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 5 )   𝜕 31  ( v ) + 2   𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 4 )   𝜕 31   ( 2 )  ( v ) ) +  1 168   𝒵 21 𝓍   𝜕 31   𝜕 21   ( 5 )   𝜕 31  ( v ) −


   1 168   𝒵 32 𝓎     𝜕 21   ( 2 ) 𝜕 21   ( 5 )   𝜕 31  ( v ) −   𝜎 1  (    1 8 𝒵 32   ( 2 ) 𝓎   𝜕 21   𝜕 21   ( 7 )  ( v ) ) +  1 8   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 7 )  ( v ) +


   1 8   𝒵 32 𝓎     𝜕 31 𝜕 21   ( 7 )  ( v )


  =      1 6 𝒵 21 𝓍   𝜕 21   ( 5 ) 𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝜕 32   𝜕 21   ( 8 )  ( v )


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎  ( v ) )


  v ∈   𝒟 9 ⊗   𝒟 9 ⊗   𝒟 0


    = 𝜎 1  ( 3     𝒵 32   ( 3 ) 𝓎  ( v ) −   𝒵 32   ( 2 ) 𝓎   𝜕 32  ( v ) ) =  3 3   𝒵 32 𝓎   𝜕 32   ( 2 )  ( v ) −  2 2   𝒵 32 𝓎   𝜕 32   ( 2 )  ( v )


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


    = 𝜎 1  (   𝒵 21   ( 4 ) 𝓍   𝜕 32   ( 3 )  ( v ) +   𝒵 21   ( 3 ) 𝓍   𝜕 32   ( 2 )   𝜕 31  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31   ( 2 )  ( v ) ) +   𝒵 21 𝓍   𝜕 31   ( 3 )  ( v ) −   𝜎 1  (     𝒵 32   ( 3 ) 𝓎   𝜕 21   ( 4 )  ( v ) )


  =  1 4   𝒵 21 𝓍   𝜕 21   ( 3 )   𝜕 32   ( 3 )  ( v ) +  1 3   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 32   ( 2 )   𝜕 31  ( v ) +  1 2   𝒵 21 𝓍   𝜕 21   𝜕 32   𝜕 31   ( 2 )  ( v ) +


            𝒵 21 𝓍   𝜕 31   ( 3 )  ( v ) −  1 3 𝒵 32 𝓎   𝜕 21   ( 4 )   𝜕 32   ( 2 )  ( v ) −  1 3   𝒵 32 𝓎   𝜕 21   ( 3 )   𝜕 32   𝜕 31 −  1 3   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 31   ( 2 )  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (    1 3   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 31   ( 2 )  ( v ) −  1 6     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )   𝜕 32   ( 2 )  ( v ) −


        1 3 𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 32  ( v ) )


    = 𝜎 1  (    1 3   𝒵 21   ( 2 ) 𝓍     𝜕 32 𝜕 31   ( 2 )  ( v ) ) +    1 3 𝒵 21 𝓍   𝜕 31   𝜕 31   ( 2 )  ( v ) −  1 3   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 31   ( 2 )  ( v ) −


             1 6 𝜎 1  (   𝒵 21   ( 2 ) 𝓍   𝜕 32     𝜕 21   ( 2 ) 𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝜕 21     𝜕 31 𝜕 32   ( 2 )  ( v ) ) −  1 6   𝒵 21 𝓍     𝜕 31   𝜕 21   ( 2 ) 𝜕 32   ( 2 )  ( v ) +


            𝒵 32 𝓎   𝜕 21   ( 4 )   𝜕 32   ( 2 )  ( v ) −   𝜎 1  (    1 3   𝒵 32   ( 2 ) 𝓎       𝜕 21 𝜕 21   ( 3 ) 𝜕 32  ( v ) ) +  1 3   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 3 )   𝜕 32  ( v ) +


           1 3   𝒵 32 𝓎   𝜕 31   𝜕 21   ( 3 )   𝜕 32  ( v )


  =  1 4   𝒵 21 𝓍   𝜕 21   ( 3 )   𝜕 32   ( 3 )  ( v ) +  1 3   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 32   ( 2 )   𝜕 31  ( v ) +  1 2   𝒵 21 𝓍   𝜕 21   𝜕 32   𝜕 31   ( 2 )  ( v ) +


            𝒵 21 𝓍   𝜕 31   ( 3 )  ( v ) −  1 3 𝒵 32 𝓎   𝜕 21   ( 4 )   𝜕 32   ( 2 )  ( v ) −  1 3   𝒵 32 𝓎   𝜕 21   ( 3 )   𝜕 32   𝜕 31 −  1 3   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 31   ( 2 )  ( v )


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


  =   𝒵 21   ( 9 ) 𝓍   𝜕 32   ( 3 )  ( v ) +   𝒵 21   ( 8 ) 𝓍   𝜕 32   ( 2 )   𝜕 31  ( v ) +   𝒵 21   ( 7 ) 𝓍   𝜕 32   𝜕 31   ( 2 )  ( v ) +   𝜎 1  (   𝒵 21   ( 6 ) 𝓍   𝜕 31   ( 3 )  ( v ) −    𝒵 32   ( 3 ) 𝓎   𝜕 21   ( 9 )  ( v ) )


  =      1 6 𝒵 21 𝓍   𝜕 21   ( 5 )   𝜕 31   ( 3 )  ( v ) −


   1 3   𝒵 32 𝓎   𝜕 21   ( 7 )   𝜕 31   ( 2 )  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (  1 63   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 31   ( 2 )  ( v ) )


    = 𝜎 1  (    1 63   𝒵 21   ( 2 ) 𝓍     𝜕 32 𝜕 21   ( 5 )   𝜕 31   ( 2 )  ( v ) ) +    1 63 𝒵 21 𝓍     𝜕 31 𝜕 21   ( 5 )   𝜕 31   ( 2 )  ( v ) −


     1 63 𝒵 32 𝓎     𝜕 21   ( 2 ) 𝜕 21   ( 5 )   𝜕 31   ( 2 )  ( v )


  =  21 126   𝒵 21 𝓍     𝜕 21   ( 5 ) 𝜕 31   ( 3 )  ( v ) −    21 63 𝒵 32 𝓎   𝜕 21   ( 7 )   𝜕 31   ( 2 )  ( v )


  =      1 6 𝒵 21 𝓍   𝜕 21   ( 5 )   𝜕 31   ( 3 )  ( v ) −          1 3   𝒵 32 𝓎   𝜕 21   ( 7 )   𝜕 31   ( 2 )  ( v )


  (    (   𝛿   ℳ 2  ℒ 1 +   𝜎 1 ∘   𝛿   ℳ 2  ℳ 1 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏  ( v ) )


  v ∈   𝒟 10 ⊗   𝒟 8 ⊗   𝒟 0


    = 𝜎 1  (   𝒵 32   ( 3 ) 𝓎   𝜕 21  ( v ) ) −   𝒵 21 𝓍   𝜕 32   ( 3 )  ( v ) −   𝜎 1  (   𝒵 32   ( 2 ) 𝓎   𝜕 31  ( v ) ) =      1 3 𝒵 32 𝓎   𝜕 32   ( 2 )   𝜕 21  ( v ) −   𝒵 21 𝓍   𝜕 32   ( 3 )  ( v ) −  1 2     𝒵 32 𝓎   𝜕 32   𝜕 31  ( v )


   (   𝛿   ℒ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  (  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 32  ( v ) )


    = 𝜎 1  (    1 3   𝒵 32   ( 2 ) 𝓎     𝜕 21 𝜕 32  ( v ) ) −  1 3   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 32  ( v ) −


     1 3 𝒵 32 𝓎   𝜕 31   𝜕 32  ( v )


  =      1 3 𝒵 32 𝓎   𝜕 32   ( 2 )   𝜕 21  ( v ) −   𝒵 21 𝓍   𝜕 32   ( 3 )  ( v ) −  1 2     𝒵 32 𝓎   𝜕 32   𝜕 31  ( v )


    𝜎 2


    𝜕 3   : ℒ 3    →                                   ℒ 2


    𝜕 3 =   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2


    𝜕 2   𝜕 3


    𝜕 2   𝜕 3  ( 𝒶 ) =  (   𝛿   ℒ 2  ℒ 1  ( 𝒶 ) +   ( 𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1 )  ( 𝒶 ) ) ∘  (   𝛿   ℒ 3  ℒ 2  ( 𝒶 ) +   ( 𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  ( 𝒶 ) )


  =   ( 𝛿   ℒ 2  ℒ 1 ∘   𝛿   ℒ 3  ℒ 2 )  ( 𝒶 ) + (   𝛿   ℒ 2  ℒ 1   ∘ 𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  ( 𝒶 ) +   ( 𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1   ∘ 𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  ( 𝒶 )


    𝛿   ℒ 2  ℒ 1 ∘   𝜎 2     +     𝜎 1   ∘ 𝛿   ℒ 2  ℳ 1   ∘ 𝜎 2 = 𝛿   ℳ 2  ℒ 1 +   𝜎 1   ∘ 𝛿   ℳ 2  ℳ 1


    𝜕 2   𝜕 3  ( 𝒶 ) =   ( 𝛿   ℒ 2  ℒ 1 ∘   𝛿   ℒ 3  ℒ 2 )  ( 𝒶 ) +   ( 𝛿   ℳ 2  ℒ 1   ∘ 𝛿   ℒ 3  ℳ 2 )  ( 𝒶 ) +   ( 𝜎 1   ∘ 𝛿   ℒ 2  ℒ 1   ∘ 𝛿   ℒ 3  ℒ 2 )  ( 𝒶 )   ( 𝜎 1   ∘ 𝛿   ℳ 2  ℳ 1   ∘ 𝛿   ℒ 2  ℳ 2 )  ( 𝒶 )


  𝛿


    𝜕 2   𝜕 3 = 0


      𝜎 3 :   ℳ 3    →                                   ℒ 3


    𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 =  (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )   ∘ 𝜎 3


      (     𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


      (   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (     𝒵 21 𝓍   𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


      (   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (     𝒵 21 𝓍   𝒵 21 𝓍 𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (     𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (     𝒵 21   ( 2 )   𝓍 𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (       𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 1 ⊗   𝒟 3


      (   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21 𝓍 𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21 𝓍   𝒵 21 𝓍 𝒵 21   ( 4 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21   ( 3 ) 𝓍 𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21   ( 3 )   𝓍 𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (     𝒵 21   ( 2 )   𝓍 𝒵 21 𝓍 𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (       𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 3 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (       𝒵 21 𝓍 𝒵 21   ( 3 ) 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


      (       𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 2 ) 𝓍 𝒵 21   ( 2 ) 𝓍 ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 0 ⊗   𝒟 3


    (   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 12 ⊗   𝒟 4 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 3 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 3 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 2 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 2 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 2 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 1 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 1 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 1 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 1 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 0 ⊗   𝒟 2


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ −  1 3   𝒵 32 𝓎   𝒵 31 𝓏     𝒵 21 𝓍 𝜕 21  ( v )


  v ∈   𝒟 12 ⊗   𝒟 5 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ −  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )  ( v )


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼ −  1 10   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )  ( v )


  v ∈   𝒟 14 ⊗   𝒟 3 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼ −  1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )  ( v )


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼ −  1 21   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )  ( v )


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼ −  1 28   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )  ( v )


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 3 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 14 ⊗   𝒟 3 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 7 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 32 𝓎   𝒵 32 𝓎  ( v ) ⟼ 0


  v ∈   𝒟 9 ⊗   𝒟 9 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   𝜕 31  ( v ) −    1 4   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )   𝜕 32  ( v )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼  1 12   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )   𝜕 31  ( v ) −    7 60   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 3 )   𝜕 32  ( v )


  v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼  1 20   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )   𝜕 31  ( v ) −


       1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼  1 30   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 31  ( v ) −


       3 70   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 5 )   𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼  1 42   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v )   −


         5 168   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 6 )   𝜕 32  ( v )


    v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) ⟼  1 56   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼   − 1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )   𝜕 32  ( v )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼   − 1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )   𝜕 32  ( v )


    v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼   − 1 10   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼   − 1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼   − 1 21   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (     𝒵 32 𝓎 𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ −  1 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )   𝜕 31  ( v ) −


   1 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 3 )   𝜕 32  ( v )


  v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ −  1 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )   𝜕 31  ( v ) −


   1 45   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ −  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )   𝜕 31  ( v ) −


   1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ −  1 30   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 31  ( v ) −


   1 90   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 5 ) 𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ −  2 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 31  ( v ) −


   4 45   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 5 )   𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ −  2 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 31  ( v ) −


   1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 5 ) 𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 7 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ −  1 45   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v ) −


   2 315   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 6 )   𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ −  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v ) −


   1 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 6 ) 𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ −  5 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v ) −


   2 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 6 ) 𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ −  10 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v ) −    5 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 6 ) 𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 8 ) 𝓍   𝒵 21 𝓍  ( v ) ⟼ 0


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 7 ) 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼ −  2 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v ) −  7 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 7 ) 𝜕 32  ( v )  


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 6 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼ −  1 2   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v ) −    7 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 7 ) 𝜕 32  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼ −  10 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v ) −    35 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 7 )   𝜕 32  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼ −  5 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v ) −


   7 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍     𝜕 21   ( 7 ) 𝜕 32  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21  ( v )


  v ∈   𝒟 12 ⊗   𝒟 5 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )  ( v )


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼  1 10   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )  ( v )


    v ∈   𝒟 14 ⊗   𝒟 3 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼  1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )  ( v )


  v ∈   𝒟 15 ⊗   𝒟 2 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼  1 21   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )  ( v )


  v ∈   𝒟 16 ⊗   𝒟 1 ⊗   𝒟 1


    (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼  1 28   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )  ( v )


  v ∈   𝒟 17 ⊗   𝒟 0 ⊗   𝒟 1


    (   𝒵 32 𝓎     𝒵 32 𝓎 𝒵 31 𝓏  ( v ) ⟼ 0  


  v ∈   𝒟 10 ⊗   𝒟 8 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 2 ) 𝓍  ( v ) ⟼  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 31  ( v )


  v ∈   𝒟 12 ⊗   𝒟 6 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 3 ) 𝓍  ( v ) ⟼  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   𝜕 31  ( v ) −


           1 12   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 2 )   𝜕 32  ( v )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 4 ) 𝓍  ( v ) ⟼  1 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 2 )   𝜕 31  ( v ) −


           7 90   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 3 )   𝜕 32  ( v )


  v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 5 ) 𝓍  ( v ) ⟼  1 12   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 3 )   𝜕 31  ( v ) −


         1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 4 )   𝜕 32  ( v )


  v ∈   𝒟 15 ⊗   𝒟 3 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 6 ) 𝓍  ( v ) ⟼  1 15   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 4 )   𝜕 31  ( v ) −


         2 35   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 5 )   𝜕 32  ( v )


  v ∈   𝒟 16 ⊗   𝒟 2 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 7 ) 𝓍  ( v ) ⟼  1 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 5 )   𝜕 31  ( v ) −


         25 504   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍 𝜕 21   ( 6 )   𝜕 32  ( v )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 8 ) 𝓍  ( v ) ⟼  1 21   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   𝓍 𝜕 21   ( 6 )   𝜕 31  ( v )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    𝜎 3


    (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 21 𝓍   𝒵 21 𝓍   𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 3 ⊗   𝒟 3


    = 𝜎 2  ( 2     𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍  ( v ) − 2     𝒵 21 𝓍   𝒵 21   ( 2 ) 𝓍  ( v ) +   𝒵 21 𝓍   𝒵 21 𝓍   𝜕 21  ( v ) )


  = 0


    (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 21 𝓍   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 2 ⊗   𝒟 3


    = 𝜎 2  ( 3     𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍  ( v ) − 3     𝒵 21 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) +     𝒵 21 𝓍 𝒵 21   ( 2 ) 𝓍   𝜕 21  ( v ) )


  = 0


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32 𝓎     𝒵 32 𝓎 𝒵 21   ( 4 ) 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


    = 𝜎 2  (   2   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) −     𝒵 32 𝓎 𝒵 21   ( 4 ) 𝓍   𝜕 32  ( v ) −     𝒵 32 𝓎 𝒵 21   ( 3 ) 𝓍   𝜕 31  ( v ) +


     𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 4 )  ( v ) )


  =


      −  1 6 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 31  ( v ) −  1 2     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )  ( v ) −  1 6       𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )   𝜕 32  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  ( −    1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 2 )  ( v ) )


    = 𝜎 2  (    1 6 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 2 )  ( v ) )   −    1 6     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 2 )  ( v ) +  


    𝜎 2  (  1 6   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 2 )  ( v ) ) −    3 6     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 3 )  ( v )


  =


      −  1 6 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 31  ( v ) −  1 2     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )  ( v ) −  1 6       𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )   𝜕 32  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 4 ⊗   𝒟 1


    = 𝜎 2  (   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍   𝜕 32   𝜕 31  ( v ) +   𝒵 21 𝓍   𝒵 21 𝓍   𝜕 31   ( 2 )  ( v ) −


     4   𝒵 32   ( 2 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) +     𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 3 ) 𝓍   𝜕 21  ( v ) )


  = −      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21 𝜕 31  ( v ) +     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )  ( v ) +      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 31 𝜕 21  ( v ) −  3 3     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )  ( v )


  = 0


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32   ( 2 ) 𝓎     𝒵 32 𝓎 𝒵 21   ( 4 ) 𝓍  ( v ) )


  v ∈   𝒟 13 ⊗   𝒟 5 ⊗   𝒟 0


    = 𝜎 2  (   3   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 4 ) 𝓍  ( v ) −     𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 4 ) 𝓍   𝜕 32  ( v ) −     𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 3 ) 𝓍   𝜕 31  ( v ) +


     𝒵 32   ( 2 ) 𝓎   𝒵 32 𝓎   𝜕 21   ( 4 )  ( v ) )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )   𝜕 32   ( 2 )  ( v ) −  3 4     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 32  ( v ) −        1 12       𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 32   𝜕 31  ( v ) +  1 3     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 2 )   𝜕 31  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (  1 6   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   𝜕 31  ( v ) −


      1 4   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 32  ( v ) )


    =   𝜎 2  ( −    1 6 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   𝜕 31  ( v ) )   +    1 6     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   𝜕 31  ( v ) +


              𝜎 2  (  1 6   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   𝜕 31  ( v ) ) +    1 6     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 21   𝜕 31  ( v )  


    𝜎 2  (    1 4 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 2 )   𝜕 32  ( v ) )   −    1 4     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 2 )   𝜕 32  ( v ) +  


              𝜎 2  (  1 4   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 2 )   𝜕 32  ( v ) ) −    1 4     𝒵 32 𝓎   𝒵 31 𝓏     𝜕 21 𝜕 21   ( 2 )   𝜕 32  ( v )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 31   ( 2 )  ( v ) −  1 2   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 2 )   𝜕 32   ( 2 )  ( v ) −  3 4     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 32  ( v ) −        1 12       𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 32   𝜕 31  ( v ) +  1 3     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 2 )   𝜕 31  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (     𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 8 ) 𝓍  ( v ) )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    = 𝜎 2  (   3   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 8 ) 𝓍  ( v ) −     𝒵 32 𝓎 𝒵 21   ( 8 ) 𝓍   𝜕 32   ( 2 )  ( v ) −     𝒵 32 𝓎 𝒵 21   ( 7 ) 𝓍     𝜕 32 𝜕 31  ( v ) −


         𝒵 32 𝓎 𝒵 21   ( 6 ) 𝓍   𝜕 31   ( 2 )  ( v ) +   𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎   𝜕 21   ( 8 )  ( v ) )


  =      3 45 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 4 ) 𝜕 31   ( 2 )  ( v ) −


             3 63 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 32   𝜕 31  ( v )            1 21 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 32   𝜕 31  ( v ) −      1 15   𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 4 ) 𝜕 31   ( 2 )  ( v )


  =


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (     𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 9 ) 𝓍  ( v ) )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    = 𝜎 2  (   3   𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) ) −     𝒵 32 𝓎 𝒵 21   ( 9 ) 𝓍   𝜕 32   ( 2 )  ( v ) −   𝜎 2  (     𝒵 32 𝓎 𝒵 21   ( 8 ) 𝓍     𝜕 32 𝜕 31  ( v ) −


         𝒵 32 𝓎 𝒵 21   ( 7 ) 𝓍   𝜕 31   ( 2 )  ( v ) +   𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎   𝜕 21   ( 9 )  ( v ) )


  =      3 63 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 31   ( 2 )  ( v )           −  1 21 𝒵 32 𝓎   𝒵 32   ( 2 ) 𝓎   𝜕 21   ( 5 )   𝜕 32   ( 2 )  ( v )


  = 0


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (     𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍  ( v ) )


  v ∈   𝒟 14 ⊗   𝒟 4 ⊗   𝒟 0


    = 𝜎 2  (   𝒵 21   ( 4 ) 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 3 ) 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 31  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝒵 21 𝓍     𝜕 32 𝜕 31   ( 2 )  ( v ) +


     𝒵 21 𝓍   𝒵 21 𝓍   𝜕 31   ( 3 )  ( v ) − 5     𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 5 ) 𝓍  ( v ) +     𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 4 ) 𝓍   𝜕 21  ( v ) )


  =   −    2 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 31   ( 2 )  ( v ) −      1 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 3 )   𝜕 32   ( 2 )  ( v ) −


       2 9   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 4 )   𝜕 32  ( v ) −  1 6   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 2 ) 𝜕 32   𝜕 31  ( v ) −      1 3   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 31  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (   − 1 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 2 )   𝜕 31  ( v ) −     1 18   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 3 )   𝜕 32  ( v ) )


    = 𝜎 2  (    1 9 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 2 )   𝜕 31  ( v ) )   −  1 9     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 2 )   𝜕 31  ( v ) +  


            𝜎 2  (  1 9   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 2 )   𝜕 31  ( v ) ) −  1 9     𝒵 32 𝓎   𝒵 31 𝓏     𝜕 21 𝜕 21   ( 2 )   𝜕 31  ( v ) +


            𝜎 2  (    1 18 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 3 )   𝜕 32  ( v ) )   −  1 18     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 3 )   𝜕 32  ( v ) +  


              𝜎 2  (  1 18   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 3 )   𝜕 32  ( v ) ) −  1 18     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 21   ( 3 )   𝜕 32  ( v )


  =   −    2 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   𝜕 31   ( 2 )  ( v ) −      1 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 3 )   𝜕 32   ( 2 )  ( v ) −


       2 9   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 4 )   𝜕 32  ( v ) −  1 6   𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 2 ) 𝜕 32   𝜕 31  ( v ) −      1 3   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 3 )   𝜕 31  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (     𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 3 ) 𝓍  ( v ) )


  v ∈   𝒟 17 ⊗   𝒟 1 ⊗   𝒟 0


    =   𝒵 21   ( 5 ) 𝓍   𝒵 21   ( 3 ) 𝓍   𝜕 32   ( 3 )  ( v ) + 𝜎 2  (   𝒵 21   ( 4 ) 𝓍   𝒵 21   ( 3 ) 𝓍   𝜕 32   ( 2 )   𝜕 31  ( v ) +


    𝒵 21   ( 3 ) 𝓍   𝒵 21   ( 3 ) 𝓍     𝜕 32 𝜕 31   ( 2 )  ( v ) +


    𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 3 ) 𝓍   𝜕 31   ( 3 )  ( v ) − 56     𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 8 ) 𝓍  ( v ) +      𝒵 32   ( 3 ) 𝓎 𝒵 21   ( 5 ) 𝓍   𝜕 21   ( 3 )  ( v ) )


  =   −    10 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 4 )   𝜕 31   ( 2 )  ( v ) −      4 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 6 )   𝜕 32   ( 2 )  ( v ) −


     14 9   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 7 )   𝜕 32  ( v ) −    7 9 𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 32   𝜕 31  ( v ) −    10 3     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 6 )   𝜕 31  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (   − 5 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 5 )   𝜕 31  ( v ) −     2 9   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 6 )   𝜕 32  ( v ) )


    = 𝜎 2  (    5 9 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 5 )   𝜕 31  ( v ) )   −    5 9   𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 5 )   𝜕 31  ( v ) +  


            𝜎 2  (  5 9   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 5 )   𝜕 31  ( v ) ) −    5 9   𝒵 32 𝓎   𝒵 31 𝓏     𝜕 21 𝜕 21   ( 5 )   𝜕 31  ( v ) +


            𝜎 2  (    2 9 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 6 )   𝜕 32  ( v ) )   −    2 9     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 6 )   𝜕 32  ( v ) +  


              𝜎 2  (  2 9   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 6 )   𝜕 32  ( v ) ) −  2 9     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 21   ( 6 )   𝜕 32  ( v )


  =   −    10 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 4 )   𝜕 31   ( 2 )  ( v ) −      4 9 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 6 )   𝜕 32   ( 2 )  ( v ) −    14 9   𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 7 )   𝜕 32  ( v )


    −    7 9 𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍     𝜕 21   ( 5 ) 𝜕 32   𝜕 31  ( v ) −    10 3     𝒵 32 𝓎 𝒵 31 𝓏   𝜕 21   ( 6 )   𝜕 31  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21   ( 2 ) 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 5 ⊗   𝒟 1


    = 𝜎 2  (     𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 3 ) 𝓍  ( v ) −   𝒵 21 𝓍   𝒵 21   ( 2 ) 𝓍   𝜕 32   ( 2 )  ( v ) +     𝒵 32 𝓎 𝒵 21   ( 3 ) 𝓍   𝜕 32  ( v ) −


       𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 3 )  ( v ) ) +   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 31  ( v ) +  2 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v ) +      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21 𝜕 32  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21  ( v ) )


    = 𝜎 2  ( −    1 3 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21  ( v ) )   +  1 3     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21  ( v ) −  


    𝜎 2  (  1 3     𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21  ( v ) ) +  1 3     𝒵 32 𝓎   𝒵 31 𝓏     𝜕 21 𝜕 21  ( v )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 31  ( v ) +  2 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v ) +      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍     𝜕 21 𝜕 32  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32 𝓎     𝒵 32 𝓎 𝒵 31 𝓏  ( v ) )


  v ∈   𝒟 10 ⊗   𝒟 8 ⊗   𝒟 0


    = 𝜎 2  (   2   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏  ( v ) −     2   𝒵 32 𝓎 𝒵 31 𝓏  ( v ) +   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 31  ( v ) )


  = 0


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 2 ) 𝓍  ( v ) )


  v ∈   𝒟 12 ⊗   𝒟 6 ⊗   𝒟 0


    = 𝜎 2  (   − 𝒵 21 𝓍   𝒵 21   ( 2 ) 𝓍   𝜕 32   ( 2 )  ( v ) +   𝒵 21   ( 2 ) 𝓍   𝒵 21   ( 3 ) 𝓍   𝜕 32  ( v ) +     𝒵 32   ( 2 ) 𝓎 𝒵 32 𝓎   𝜕 21   ( 3 )  ( v ) +


     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 2 )  ( v ) )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31  ( v ) +  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 31  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 31  ( v ) )


    = 𝜎 2  (   −  1 3 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 31  ( v ) )   +  1 3     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31  ( v ) −  


              𝜎 2  (  1 3     𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 31  ( v ) ) +  1 3     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 31  ( v )


  =      1 3 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 31  ( v ) +  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 31  ( v )


  (    (   𝛿   ℳ 3  ℒ 2 +   𝜎 2 ∘   𝛿   ℳ 3  ℳ 2 )  (   𝒵 32   ( 2 ) 𝓎   𝒵 31 𝓏   𝒵 21   ( 8 ) 𝓍  ( v ) )


  v ∈   𝒟 18 ⊗   𝒟 0 ⊗   𝒟 0


    = 𝜎 2  ( 6     𝒵 32   ( 3 ) 𝓎   𝒵 21   ( 9 ) 𝓍  ( v ) ) −   𝒵 21 𝓍   𝒵 21   ( 8 ) 𝓍   𝜕 32   ( 3 )  ( v ) +   𝜎 2  (     𝒵 32   ( 2 ) 𝓎 𝒵 21   ( 9 ) 𝓍   𝜕 32 −


       𝒵 32   ( 2 ) 𝓎 𝒵 32 𝓎   𝜕 21   ( 9 )  ( v ) +     𝒵 32   ( 2 ) 𝓎 𝒵 31 𝓏   𝜕 21   ( 8 )  ( v ) )


  =      2 21 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 5 )   𝜕 31   ( 2 )  ( v ) +  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 8 )   𝜕 32  ( v )


   (   𝛿   ℒ 3  ℒ 2 +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2 )  (  1 21   𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍   𝜕 21   ( 6 )   𝜕 31  ( v ) +


    = 𝜎 2  ( −    1 21 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 6 )   𝜕 31  ( v ) )   +  1 21     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 6 )   𝜕 31  ( v ) −  


            𝜎 2  (  1 21   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 6 )   𝜕 31  ( v ) ) +  1 21     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 21   ( 6 )   𝜕 31  ( v ) −


              𝜎 2  (    1 36 𝒵 21 𝓍   𝒵 21 𝓍   𝜕 32   ( 2 )   𝜕 21   ( 7 )   𝜕 32  ( v ) ) +  1 36     𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 32   𝜕 21   ( 7 )   𝜕 32  ( v ) −  


              𝜎 2  (  1 36   𝒵 32 𝓎   𝒵 32 𝓎   𝜕 21   ( 2 )   𝜕 21   ( 7 )   𝜕 32  ( v ) ) +  1 36     𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   𝜕 21   ( 7 )   𝜕 32  ( v )


  =      2 21 𝒵 32 𝓎 𝒵 21   ( 2 ) 𝓍   𝜕 21   ( 5 )   𝜕 31   ( 2 )  ( v ) +  1 3   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21   ( 7 )   𝜕 31  ( v )


  0    →                                      ℒ 3    →              𝜕  3              ℒ 2    →              𝜕  2              ℒ 1    →              𝜕  1              ℒ 0


    𝜕 1


    𝜕 1


    𝜕 2


    𝜕 3


      (   𝜕 1 ( 𝒵 21 𝓍  ( v ) ) =   𝜕 21  ( v )


  v ∈   𝒟 10 ⊗   𝒟 5 ⊗   𝒟 3


      (   𝜕 1 ( 𝒵 32 𝓎  ( v ) ) =   𝜕 32  ( v )


  v ∈   𝒟 9 ⊗   𝒟 7 ⊗   𝒟 2


      (   𝜕 2 ( 𝒵 32 𝓎   𝒵 21   ( 2 ) 𝓍  ( v ) ) =    1 2     𝒵 21 𝓍   𝜕 21 𝜕 32  ( v ) +   𝒵 21 𝓍   𝜕 31  ( v ) −   𝒵 32 𝓎   𝜕 21   ( 2 )  ( v )


  v ∈   𝒟 11 ⊗   𝒟 5 ⊗   𝒟 2


      (   𝜕 2 ( 𝒵 32 𝓎   𝒵 31 𝓏  ( v ) ) =    1 2     𝒵 32 𝓎   𝜕 32 𝜕 21  ( v ) −   𝒵 21 𝓍   𝜕 32   ( 2 )  ( v ) −   𝒵 32 𝓎   𝜕 31  ( v )


  v ∈   𝒟 10 ⊗   𝒟 7 ⊗   𝒟 1


      (   𝜕 3 ( 𝒵 32 𝓎   𝒵 31 𝓏   𝒵 21 𝓍  ( v ) ) =   𝒵 32 𝓎     𝒵 21   ( 2 ) 𝓍 𝜕 32  ( v ) +   𝒵 32 𝓎   𝒵 31 𝓏   𝜕 21  ( v )


        v ∈   𝒟 11 ⊗   𝒟 6 ⊗   𝒟 1


    K  ( 9 , 6 , 3 )   ( ℱ )


  0    →                                      ℒ 3    →              𝜕  3              ℒ 2    →              𝜕  2              ℒ 1


    𝜕 3


    𝒟 2


    𝒟 1 ⊗   𝒟 1


    𝜕 3


   ℒ 2


  v ∈ ker ⁡ (   𝜕 2 )


  ∃   𝓌 ∈  ℒ 3


    𝜕 3  ( 𝓌 ) = v


    𝜕 2  ( v ) = 0


  ∃     ( 𝒶 , b ) ∈ ℒ 3 ⨁  ℳ 3


  𝛿  ( 𝒶 , b ) =  ( v , 0 )   ∈ ℒ 2 ⨁  ℳ 2


  𝛿  ( 𝒶 , b ) =   𝛿   ℒ 3  ℒ 2  ( 𝒶 )   + 𝛿     ℒ 3 ℳ 2  ( 𝒶 ) +   𝛿   ℳ 2  ℒ 2  ( b ) +   𝛿   ℳ 3  ℳ 2  ( b )


    𝛿   ℒ 3  ℒ 2  ( 𝒶 )   + 𝛿   ℳ 3  ℒ 2  ( b ) =   v


    𝛿   ℒ 3  ℳ 2  ( 𝒶 )   + 𝛿   ℳ 3  ℳ 2  ( b ) = 0


  𝓌 = 𝒶 +   𝜎 3  ( b )


    𝜕 3  ( 𝓌 ) = v


    𝜕 3  ( 𝒶 ) =   𝛿   ℒ 3  ℒ 2  ( 𝒶 ) +   𝜎 2   ∘ 𝛿   ℒ 3  ℳ 2  ( 𝒶 )


    𝜕 3  (   𝜎 3  ( b ) ) =   𝛿   ℳ 3  ℒ 2  ( b ) +   𝜎 2   ∘ 𝛿   ℳ 3  ℳ 2  ( b )


    𝜕 3  (   𝒶 + 𝜎 3  ( b ) ) =   𝜕 3  ( 𝒶 ) +   𝜕 3  (   𝜎 3  ( b ) )


                              = 𝛿   ℒ 3  ℒ 2  ( 𝒶 )   +   𝜎 2 ∘ 𝛿     ℒ 3 ℳ 2  ( 𝒶 ) +   𝛿   ℳ 2  ℒ 2  ( b ) +     𝜎 2 ∘ 𝛿   ℳ 3  ℳ 2  ( b )


                              = 𝛿   ℒ 3  ℒ 2  ( 𝒶 )   +   𝜎 2 ∘ 𝛿     ℒ 3 ℳ 2  ( 𝒶 ) +   𝛿   ℳ 2  ℒ 2  ( b ) +     𝜎 2 ∘ 𝛿   ℳ 3  ℳ 2  ( b )


                            = 𝛿   ℒ 3  ℒ 2  ( 𝒶 )   + 𝛿   ℳ 3  ℒ 2  ( b ) +   𝜎 2 ∘  (   ( 𝛿     ℒ 3 ℳ 2  ( 𝒶 ) +   𝛿   ℳ 3  ℳ 2  ( b ) )


    𝜕 3  ( 𝓌 ) = v  


  𝓌 = 𝒶 +   𝜕 3  ( b )


   ℒ 2


   ℒ 1


  0    →                                      ℒ 3    →              𝜕  3              ℒ 2    →              𝜕  2              ℒ 1    →              𝜕  1              ℒ 0    →                                  𝒦  ( 9 , 6 , 3 ) ( ℱ )  →                                      0

