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Positive-genus real GW-invariants of real orientable symplectic manifolds of odd “complex” di-
mensions are constructed in [2]. The genus 1 real GW-invariants of sufficiently positive targets of
“complex” dimension 3, such as P3, have no contribution from genus 0 curves and thus directly
provide lower bounds for the number of real genus 1 irreducible curves in such manifolds; see [3,
Theorem 1.5] for a precise statement. The real invariants of higher genus do have such contribu-
tions; they are determined by [9, (1.6)]. This relation is lower-triangular with respect to the genus
and thus can be used to determine invariant signed counts of real genus g curves from the real
GW-invariants of genus g and lower.

The real GW-invariants of P?™~! can be computed using the virtual localization theorem of [6]
and the equivariant localization data of [3, Theorem 4.6]. They are used to compute the genus g
degree d real GW-invariant of P with d pairs of conjugate point constraints with d < 4 in [3,
Section 4.3] and [9, Section 6]. The accompanying hand-drawn graphs and Mathematica printouts,
which are the work of the first named author, compute these invariants for

e d=5,7Tand g=0,2,4, and
e d=6,8 and g=1,3,5.

By [3, Theorem 1.6], the genus g degree d real GW-invariant of P3 with d—g € 27 vanish. The g=0
numbers obtained in the accompanying notes agree with [1, Table 1]. The (g,d)=(1,6) number is
also obtained in [4] through a less systematic localization computation.

The accompanying notes apply the equivariant localization theorem of [6] with the standard (C*)2-
action on P3 with its standard conjugation 74. The relevant localization data in the present setting is
described in detail in [9, Section 6.1], specializing from the more general setting of [3, Theorem 4.6].
We denote the weights of this action by a; =—as and az = —ay; they correspond to the fixed points
Py, Py, P3, P, with P; :T4(P2) and P :T4(P4). For i€ Z, let

_ 1, if i¢27Z;
(i) = .
3, ifie2Z.
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The genus g degree d real GW-invariant of P? with d pairs of conjugate point constraints then
equals

ngfgfl(m,...,m) = / ﬁ(evi* H(x—aj)> (%)
d

[mg’d(P3,d)T4]Vir i1 J#<Z>

where x is the equivariant hyperplane class.

In the non-equivariant reduction, oy =0 and (*) becomes integration of pullbacks of the Poincare
dual of the point in P3. The use of Pandharipande’s trick of twisting by the equivariant weights
reduces the number of contributing torus-fixed loci (the restrictions of the integrand to other loci
vanish). This trick works spectacularly in reducing the proof of the Aspinwall-Morrison formula
to computing the contribution of the simplest possible fixed locus; see [7, Lemma 27.5.3]. In our
case, it leaves only the fixed loci consisting of morphisms passing through all 4 torus-fixed points
and severely restricts the possible distributions of the d conjugate pairs of marked points.

For d=5,6,7,8, the hand-drawn diagrams show every type of graph possibly contributing to (x).
The d=5 graphs show half of the possible assignments of the vertex labels indicating the associated
fixed point in P3; the other half is obtained by interchanging the labels 3 and 4. The d =6,7,8
graphs show only a quarter of these assignments; the remainder are obtained by swapping the role
of the pair (1,2) with that of (3,4) and/or by interchanging the labels 3 and 4. In all cases, the
sums are taken over all admissible distributions of the degree between the edges, of the genus be-
tween the vertices, and of the marked points between the vertices. The last distribution is subject
to the condition that the odd-numbered marked points are mapped to the vertices labeled 1 and 2
and the even-numbered marked points are mapped to the vertices labeled 3 and 4. The number
above the curly bracket (or aside the circled vertices if d = 7, 8) of each graph indicates the number
of marked points to be distributed between the associated vertices. The graphs that cancel in pairs
according to [3, Corollary 4.8] are not shown in these pictures. The set of all relevant graphs for
each degree is followed by a computation, via [9, (1.7)], of the enumerative invariants in the three
relevant genera from the corresponding numbers obtained in the associated Mathematica printout.

In the Mathematica computations, the weights a1 and a3 are denoted by x and y. All four weights,
along with one set of copies, are put into the vector called a. The functions FC and ER encode the
complex and real edge contributions given by (6.9) and (6.10), respectively, in [9]. The functions Z
and L0 compute the integrals of y-classes over the Deligne-Mumford moduli spaces M, of genus g
k-marked complex curves with g = 0,1,2, respectively. The functions L1 and L3 compute the
integrals of the forms

/ ¢ (E). . d}Z’“ and / e (E)3y. . 1/)2’“ ,

Mz,k MQ,k

respectively, where E — Mg,k is the Hodge vector bundle of holomorphic differentials. The
remaining relevant Hodge integrals are determined from

k-3
CQ(E) = *Cl(E)Qa Q’Z)Iljl ) ’(ﬁ’bck - <b1, Ce ,b]g)7

1/ k-1 7T [ k+l
Y T Y Y
/Ml,kl( W = 50y mml( U = s\



see [8, Section 5] for the first identity and [5, Section 1.3] for the other three. The function V'
encodes the vertex contributions given by (6.6)-(6.8) in [3].

The set of graphs for each degree is followed by a Mathematica printout computing the contribu-
tions of all graphs in the set. All four of these printouts begin with the above functions. They are
then applied to the graphs in the set under consideration. The contribution of each graph in the
Mathematica printout is labeled in the same way as the associated graph.
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ni= a={x, -x,y, -Y, X, -X, ¥, -¥};
EC[i_, j_,d_] := Factor[

d2 d-3

(-1)%+ * (1/ (alil - a[31)2%?) »

(dr)?

1
Product[l/ (1_E=o [g ((d-r) af[i] + raljl) —a|]:k]]]) ,
{k, Complement[Range[1l, 4], {i, j}]1}

]
]

ER[i , d

(-1) =

1 :=Factor[
*
d+29-14d:!

(a[s]]]l_d/ [l_LdT; [(% (d-2r) a|Ii]])2—a|I_5—i]]2]J]
]

F[t_, i_] := ReplacePart[t, i » t[i] - 1]

Gx_] :=If[
Min[x] <0, O,

1
If[Max[x] == 1, — (Count[x, Except[0]] -1) !,
24

S aete, 411

Z[x_, k_] := If[Length[x] > k, Array[0 &, k], Join[x, Array[O &, k- Length[x]]]]
LO[x_] := If[

Min[x] < 0, O,

If[Total[x] -3 < Count[x, Except[0]], O,

ngth[x
If[Total[x] -3 > Count[x, Except[0]], Z:gt ™ LorFix, 11,
If[Min[DeleteCases[x, 011 ==1,
(Total[x] - 2) * LO[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 -5 0]],

1
If[Count[x, Except[0]] ==1, ——

1152
29 7
If|Count[x, Except[0]] ==2, ——, —
5760 240

]
]
]
]
]

Ll[x_] := If[

Min[x] <0, O,
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If[Total[x] -2 < Count[x, Except[0]], O,

Length[x] )
If[Total[x] -2 > Count[x, Except[0]], Zﬁ_l L1[F[x, i]],

If [Min [DeleteCases[x, 0]] == 1,

(Total[x] - 1) * L1[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 ->0]],

5 1
If[Count[x, Except[0]] = 2, E, E

]
]
]
]

L3[x_] := If[
Min[x] <0, O,
If[Total[x] < Count[x, Except[0]], O,
If[Total[x] > Count[x, Except[0]], Zli‘:gth[x] L3[F[x, i]],
(Total[x] +1)!
2880
]

]
]

Vig_ ,i_,h ,v_,d.] := With[{

len = Length[v],
ET = 1_E=1 (af[i] - a[i + x]) ,
ES = Coefficient[ﬂi_l (a[i] - a[i + ] - t), t, 1] ,

z2

N
o

4

EAQ = CoefficientH_E ) ((a[[i]] —afi+r])?-z (a[i] - a[i + r]) +

3
EAl = Coefficient ]_L 2

(afi]l - a[i+r])2-z (a[i] -afi+x]) + — z

N
~
[y

’

1

N
w

N
~
N
— — — —
~

I4

3 1
EA2 = Coefficient[l_L ((a[[i]] -afi+r]])%-2z (afi] - af[i +x]) + 5 22) ,

=1
3 1
EA3 = Coefficient ]_L | (@lil -ali+z])? -z (alil -ali+z]) + = 2
= 2
If[g =0,

Factor[

(-1)ient ((@myreient /(T (((alil - alvikID) /4IxD)?)) ) »



) h+len-3

(Z;: (431 / (alil - alvI3ill))
E
If[g =1,
Factor[
(-1)%em & ((ET)h+len—1/ (I_E‘: (((a[[i]] -aflv[I3jIm) /d[[j]])z))) .
(Dms a1 / (aL43 - a[[v[[k]]]]))h x
(ET*
Sum[
sum (Hie: (d[n] / (alil - alvnl1))*™) «G[b],
{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len]}]

+ g * (ZJ:: dm] / (a[i] - a[[v[[m]]]]))len'l
)1
Factor[

(-1t ((@myret /([T (((alil - alvI3ID) /D)%) ) ) »

(Z::dllkﬂ / (alil —a[[v[[k]m)h*

EAQ *

Sum[

sun[ ([T (dlnl / (alil - alvial1))*™) « Lo (b],
(b, Permutations [Z[bb, len]] }] ,

{bb, IntegerPartitions[len + 3] }]

+EAL * Sum[

sun| ([T (dlIal / (2[4l - alv[a11)) ") « L1 [b],
(b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[1en-+2]}]

7 » EA2

len d[[m]] )len+1
2880 [Zmﬂ (a[i] - a[vmIT)

+ EA3 % Sum[

Sum (l_[ie’l (d[n] / (a1l - alvInl]))*™) «L3[b],

d5Mathematica.nb | 3
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In[11]:=

Out[20]=

In[21]:=

{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len] }]

]
]

1 2
21G0 =Zn(=ozj=1EC[1+2k, 3-2k, j]ER[1+2k, 5-23]
V[0, 1+2k, 3-k, {2+2k, 3-2k}, {5-23, §j}1 VIO, 3-2k, 2+k, {1+2k}, {j}1;
1 3-k _ | ; .
B1GO[1] =Zk=OZi=OB1nom1al[3—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1]V[0, 2+2k, i, {1+2k}, {1}] V[0, 1+2k, 3-k-1i,
{(2+2k,2+2k, 3-2k}, {1, 1, 1}]V[0, 3-2k, 2+k, {L+2k}, {1}];
1 1 24k . ]
B1GO[2] = ;*Zk=ozi=oB1nom1al[2+k, i]EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1] V[0, 4-2k, i, {1+2k}, {1}] V[0, 1+2k, 3-k,
{4-2k,2+2k, 3-2k}, {1,1,1}] V[0, 3-2k, 2+k-1i, {1+2k}, {1}];
1 1 2+k . .
B1GO[3] = E*Zk=ozi=oB1nom1al[2+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1]V[0, 3-2k, i, {1+2k}, {1}] V[0, 1+2k, 3-k,
{(3-2k,2+2k, 3-2k}, {1,1,1}]V[0,3-2k, 2+k-i, {L+2k}, {1}];
1 3-k _ . ) .
B2GO[1] =Zk=ozﬁ=oBlnomlal[3—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]

ER[1+2k, 1] V[0, 1+2k, 3-k-i, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 2+k, {1+2k, 1+2k}, {1, 1}]V[O, 1+2k, i, {3-2k}, {1}];

1 3-k _ . . .
B2G0[2] = Zlk:ozhoBlnomlalB—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]

ER[1+2k, 1] V[0, 1+2k, 3-k-i, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 2+k, {1+2k, 2+2k}, {1, 1}] V[0, 2+2k, i, {3-2k}, {1}];

1 2+k | . .
B2GO[3] = Zlk:ozﬁ:oBlnomlal[2+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1]

ER[1+2k, 1] V[0, 1+2k, 3-k, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 2+k-i, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, i, {3-2k}, {1}];

1 3-k _ . . .
B2GO[4] = Zlk:ozﬁ:oBlnomlal[B—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]

ER[1+2k, 1] V[0, 1+2k, 3-k-i, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, i, {1+2k, 3-2k}, {1, 1}] V[0, 3-2k, 2+k, {2+2k}, {1}];

. 4 -
_B1GO[3] +Zj=1 B2G0[J]]:

GWO5 = Simplify [GWO5Half + (GWO5Half /. y - -y)]

3
GWO5Half = Factor [AlGO + Z

5

1 2 ) .
A1G2 =ZR=OZJ_=1EC[1+2k, 3-2k, j]ER[1+2k, 5-27]
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(Z::OV[p, 1+2k,3-k, {2+2k, 3-2k}, {5-23, j}]
V[l-p, 3-2k, 2+k, {1+2k}, {j}]);
B1G2[1] =Z;=OZZ;ZBinomial[3—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (Z‘;=OZ‘;§V[p, 2+2k, i, {L+2k}, {1})1V[q, 1+2k, 3-k-1i,
{(2+2k, 2+2k, 3-2k}, {1,1,1}]V[l-p-q, 3-2k, 2+k, {1+2k}, {1}]),-

B1G2[2 ! ' 2+kB' ial[2+k, i]EC[4-2k, 1+2k, 1]EC[1+2k, 3-2k, 1
[2] =~ , ), ,Binomial[2+k, i] EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

1 1-
ER[1+2k, 1] (ZP_OquV[p, 4-2k,i, {1+2k}, {1}1V[q, 1+2k, 3-k, {4-2k,

2+2k,3-2k}, {1,1,1}]V[l-p-q, 3-2k, 2+k-1i, {1+2k},{1}]);
B1G2[3 —1 ' 2+kB' ial[2+k, i] EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 1
[3] = ~ %D , D, o Binomial[2+k, 1] EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

1 1-
ER[1+2k, 1] (Zp_ozq_zwp, 3-2k, i, {1+2k}, {1}1V[q, 1+2k, 3-k, {3-2k,
2+2k,3-2k}, {1,1,1}]V[l-p-q, 3-2k, 2+k-i, {1+2k}, {1}]),-
1 3_k - - -
B2G2[1] = Zlk:ozu:oBlnomlalD—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
1 1-
ER[1+2k, 1] (ZP_OZq_ZV[p, 1+2k,3-k-1i, {2+2k, 3-2k}, {1, 1}]1V[q, 3-2k,
2+k, {1+2k, 1+2k}, {1,1}]V[l-p-q, 1+2k, i, {3-2k}, {1}]);
1 3-k _ | . .
B2G2[2] = Zk:ozﬁ:oamomal[s-k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
1 1-
ER[1+2k, 1] (Zp_ozq_:wp, 1+2k,3-k-i, {2+2k, 3-2k}, {1, 1}]1VI[q, 3-2k,
2+k, {1+2k, 2+2k}, {1, 1}]V[l-p-q, 2+2k, i, {3-2k}, {1}]),-
1 2+k | ) .
B2G2[3] = Zlk:ozi:oBlnomlal[2+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1]
1 1-
ER[1+2k, 1] (ZP_OZ_EV[p, 1+2k, 3-k, {2+2k, 3-2k}, {1, 1}]1V[q, 3-2k,
2+k-1i, {1+2k, 4-2k}, {1, 1}]1V[l-p-q, 4-2k, i, {3-2k}, {1}]);
1 3-k _ ., ) .
B2G2[4] = Zk=OZi=OB1nom1al[3—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
1 1-
ER[1+2k, 1] (Zp_ozq_zwp, 1+2k,3-k-i, {2+2k, 2+2k}, {1, 1}]1V[q, 2+2k,

i, {1+2k,3-2k}, {1,1}]V[l-p-q, 3-2k, 2+k, {2+2k}, {1}]);

1 1
c1G2=-—*ZkOEC[1+2k, 3-2k, 11 ER[1+2k, 1]3V[0, 1+2k, 3-k,
3 =
{(2+2k,2+2k,2+2k, 3-2k}, {1,1,1,1}]V[0,3-2k, 2+k, {1+2k}, {1}];
1 1
C2G2 = —*Z“EC[1+21<, 3-2k, 1]12ER[1+2k, 1] V[0, 1+2k, 3-k,
2 =
{2+2k,3-2k,3-2k}, {1,1,1}]V[0,3-2k, 2+k, {1+2k, 1+2k}, {1, 1}];
1 1
C3G2 = —*Z“EC[1+21<, 3-2k, 11 EC[1+2k, 4-2k, 1] ER[1+2k, 1] V[0, 1+2k, 3-k,
2 =

{(2+2k,4-2%k,3-2k}, {1,1,1}]V[0,3-2k, 2+k, {1+2k, 2+2k}, {1, 1}];
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Out[33]=

In[34]:=

3 4
GW25Half = Factor[AlGZ + Z B1G2[3] + Z _B2G2[3] +C1G2 +C26G2 + c3G2] ;
= J=

GW25 = Simplify [GW25Half + (GW25Half /. y » -y) ]
15

8
A1G4 =Z;=OZ§=1EC[1+2k, 3-2k, j1ER[1+2k, 5-27]
(Z=0V[p, 1+2k,3-k, {2+2k, 3-2k}, {5-27, j}]
V[2-p, 3-2k, 2+k, {1+2k}, {j}]);
B1G4[1] =Z;=OZ;;ZBinomial[3—k, i]EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (ZLOZ‘:;EV[p, 2+2k, i, {1+2k}, {1}]1V[q, 1+2k, 3-k-1i,
{2+2k,2+2k,3-2k}, {1,1,1}]V[2-p-q, 3-2k, 2+k, {1+2k}, {1}]);

B164[2] = =~ + 5" S Binomial[2+k, i] EC[4-2k, 142k, 1] EC[1+2k, 3-2k, 1
[2] = ~ %D, ), Binomial[2+k, i] EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

ER[1+2k, 1] (Z:_OZ::§V[p, 4-2k,i, {1+2k}, {1}]V[q, 1+2k, 3-k, {4-2k,

2+2k,3-2k}, {1,1,1}]V[2-p-q, 3-2k, 2+k-1i, {1+2k},{1}]);
B164[3] = =+ 5" S Binomial[2+k, i] EC[3-2k, 142k, 1] EC[1+2k, 3-2k, 1
[]-2*Z=ozi=oln°mla[+'1] [3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

2 2-
ER[1+2k, 1] (ZP_OZ_§V[p, 3-2k, i, {1+2k}, {1}1V[q, 1+2k, 3-k, {3-2k,
2+2k,3-2k}, {1,1,1}]V[2-p-q, 3-2k, 2+k-i, {1+2k}, {1}]);
1 3-k
132c;4[1]=zk_0 . Binomial[3-k, i] EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
2 2-
ER[1+2k, 1] (Zp_ozq_:wp, 1+2k,3-k-i, {2+2k, 3-2k}, {1, 1}]1VI[q, 3-2k,
2+k, {1+2k, 1+2k}, {1, 1}]V[2-p-q, 1+2k, i, {3-2k}, {1}]),-
1 3-k
B2G4[2] = Zlk_ozi_oBinomial[B—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
2 2-
ER[1+2k, 1] (Z_OZ_EV[p, 1+2k,3-k-1i, {2+2k, 3-2k}, {1, 1}]1V[q, 3-2k,
2+k, {1+2k, 2+2k}, {1, 1}]V[2-p-q, 2+2k, i, {3-2k}, {1}]),-
1 2+k
B2G4[3] = Zﬂ(_ozﬁ_oBinomial[2+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1]
2 2-
ER[1+2k, 1] (Z'p_ozq_zV[p, 1+2k,3-k, {2+2k, 3-2k}, {1, 1}] V[q, 3-2k,
2+k-i, {1+2k, 4-2k}, {1, 1}]V[2-p-q, 4-2k, i, {3-2k}, {1}]),—
1 3-k
B2G4[4] = Zk_ozﬁ_oBinomial[3—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
2 2-
ER[1+2k, 1] (Z'.p_ozq_‘;vm, 1+2k,3-k-i, {2+2k, 2+2k}, {1, 1}]V[q, 2+2k,

i, {1+2k,3-2k}, {1,1}]1V[2-p-q9,3-2k, 2+k, {2+2k}, {1}]);

1 1
ClG4=-—% > EC[1+2k, 3-2k, 1] ER[1+2k, 1]°
3 L0
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1
(ZP_OV[p, 1+2k,3-k, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1}]

V[l-p, 3-2k, 2+k, {1+2k}, {1}]),-
1 1
C26G4 = —*Zk EC[1+2k, 3-2k, 1]2ER[1+2k, 1]
2 =0
1
(ZP_OV[p, 1+2k,3-k, {2+2k, 3-2k, 3-2k}, {1, 1, 1}]
V[l-p, 3-2k, 2+k, {1+2k, 1+2k}, {1, 1}]);
1
C3G4 = —*ZkoEC[1+2k, 3-2k, 11 EC[1+2k, 4-2k, 1] ER[1+2k, 1]
2 =
1
(ZP_OV[p, 1+2k, 3-k, {2+2k, 4-2k, 3-2k}, {1, 1, 1}]

V[l-p, 3-2k, 2+k, {1+2k, 2+2k}, {1, 1}]);

3 4
GW45Half = Factor[A1G4 + ' BIG4[3]+ ) B2G4[3] +ClG4 +C2G4 + c3c-'.4] ;
= J=

GW45 = Simplify [GWA5Half + (GWA5Half /.y > -y) ]

43
out46]= ——

128
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ni= a={x, -x,y, -Y, X, -X, ¥, -¥};
EC[i_, j_,d_] := Factor[

d2 d-3

(-1)%+ * (1/ (alil - a[31)2%?) »

(dr)?

1
Product[l/ (1_E=o [g ((d-r) af[i] + raljl) —a|]:k]]]) ,
{k, Complement[Range[1l, 4], {i, j}]1}

]
]

ER[i , d

(-1) =

1 :=Factor[
*
d+29-14d:!

(a[s]]]l_d/ [l_LdT; [(% (d-2r) a|Ii]])2—a|I_5—i]]2]J]
]

F[t_, i_] := ReplacePart[t, i » t[i] - 1]

Gx_] :=If[
Min[x] <0, O,

1
If[Max[x] == 1, — (Count[x, Except[0]] -1) !,
24

S aete, 411

Z[x_, k_] := If[Length[x] > k, Array[0 &, k], Join[x, Array[O &, k- Length[x]]]]
LO[x_] := If[

Min[x] < 0, O,

If[Total[x] -3 < Count[x, Except[0]], O,

ngth[x
If[Total[x] -3 > Count[x, Except[0]], Z:gt ™ LorFix, 11,
If[Min[DeleteCases[x, 011 ==1,
(Total[x] - 2) * LO[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 -5 0]],

1
If[Count[x, Except[0]] ==1, ——

1152
29 7
If|Count[x, Except[0]] ==2, ——, —
5760 240

]
]
]
]
]

Ll[x_] := If[

Min[x] <0, O,
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If[Total [x] -2 < Count[x, Except[0]], O,
Length
If[Total[x] -2 > Count[x, Except[011, ). o ™ r1rx, 117,
If[Min[DeleteCases [, 0]1] ==1,

(Total[x] - 1) * L1[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 ->0]],

5 1
If[Count[x, Except[0]] = 2, E, E

]
]
]
]

L3[x_] := If[
Min[x] <0, O,
If[Total[x] < Count[x, Except[0]], O,
If[Total[x] > Count[x, Except[0]], Zli‘:gth[x] L3[F[x, i]],
(Total[x] +1)!
2880
]

]
]

Vig_ ,i_,h ,v_,d.] := With[{

len = Length[v],
ET = 1_E=1 (af[i] - a[i + x]) ,
ES = Coefficient[ﬂi_l (a[i] - a[i + ] - s), s, 1] ,

z2

N
o

4

EAQ = CoefficientH_E ) ((a[[i]] —afi+r])?-z (a[i] - a[i + r]) +

3

EAl = Coefficient ]_L 2

)
2),
)
)

1
((a[[i]] -afi+r]])%-2z (afi] - af[i +x]) + 5 z2

(a[i]l - a[i + )2 - z (a[[i] - af[i + r]) +

N RNk
N
'—l

1

N
N

_— e —

4

N
w

I4

3
EA2 = Coefficient [H_l

3 1
EA3 = Coefficient ]_L (a[i] - a[i + r])2 - z (a[i] - a[i + r]) + — z2
1 2
If[g =0,
Factor[

(-1)ient ((@myreient /(T (((alil - alvikID) /4IxD)?)) ) »



)h+len—3

(Z;: (431 / (alil - alvI3ill))
E
If[g =1,
Factor[
(-1)%em & ((ET)h+len—1/ (I_E‘: (((a[[i]] -aflv[I3jIm) /d[[j]])z))) .
(Dms a1 / (aL43 - a[[v[[k]]]]))h x
(ET*
Sum[
sum (Hie: (d[n] / (alil - alvnl1))*™) «G[b],
{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len]}]

+ g * (ZJ:: dm] / (a[i] - a[[v[[m]]]]))len'l
)1
Factor[

(-1t ((@myret /([T (((alil - alvI3ID) /D)%) ) ) »

len h
(D% amx1 / (alil - alvIxID) )
(EAO *
Sum[
sun| ([T (dn1 / (alil - alvInlD))>™) « Lo [b],
{b, Permutations[Z[bb, len]] }] ,
{bb, IntegerPartitions[len-+3]}]
+ EAL * Sum[
sun[ ([T (dlnl / (alil - alvial1))>™) « L1 (b],
(b, Permutations [Z[bb, len]] }] ,

{bb, IntegerPartitions[len-+2]}]
7 » EA2

2880
+ EA3 & Sum[

len+l
‘ )

* (07 aml / (alil - alvieg1)

Sum (H:.e: (AIn] / (alil - alvInl1))*™) «L3[b],

(b, Permutations [Z[bb, len]] }] ,

d6Mathematica.nb | 3
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{bb, IntegerPartitions[len] }]

]
]
]

1= A1G1[1] =
EC[1, 3, 1] ER[1, 1] ER[1, 3] (V[O, 1, 3, {2, 2, 3}, {1, 3, 1}]1V[O, 3, 3, {1}, {1}]);

A1G1[2]

1
— %EC[1, 3, 1] EC[1, 2, 2]
2
(vio, 1, 3, {2, 2, 3}, {2, 2, 1}] V][O, 3, 3, {1}, {1}]);
1 i
A2G1[1] = E*ZiﬂZ;OEC[l, 3, i] ER[1, 1+2 §] ER[3, 5-21i -2 §]
(v[io, 1,3, {3,2}, {i,1+23}]V[0,3,3, {1,4},{i,5-2i-23}]);
1
A2G1[2] = — +EC[1, 3, 2] EC[1, 4, 1] (V[0, 1, 3, {4, 3}, {1, 2}]
2
vi[o, 3, 3, {1, 2}, {2, 1}]):
B1G1[1] = ZI:_OBinomial[3, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1] ER[1, 1]
(vfio, 2, 1, {1, 1}, {1, 1}1vVvJ[o0,1,3-1, {2, 2, 3}, {1,1, 1}]1VI[O, 3, 3, {1}, {1}]);
B1G1[2] = ZZ_OBinomial[3, i] EC[1, 3, 11 EC[3, 1, 1] ER[1, 1] ER[3, 1]
(vio, 1, i, {2, 3}, {1, 1}]Vv[O0, 3,3, {1,4,1},{1,1,1}]V[O0,1,3-1i, {3}, {1}])~
B1G1[3] = ZZzOBinomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]
(vio, 1, i, {2, 3}, {1, 1}1Vv[O, 3,3, {1,4,2},{1,1,1}]V[O0,2,3-1i, {3}, {1}]);
B1G1[4] = Zj_oBinomial[3, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[3, 1]
(vio, 1, 3, {2, 3}, {1, 1}]Vv[O0,3,1i, {1,4,4},1{1,1,1}1VI[O0, 4,3-1, {3}, {1}]);
1
B2G1[1] = E*Z:_oainomialn, i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 4, 1] (V[O0, 2, i, {1}, {1}]
v[o,1,3-1i, {2, 3, 4}, {1, 1, 1}]Vv[O, 3, 3, {1, 2}, {1, 1}]);
B2G1[2] = ZZ_OBinomial[3, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
(vio, 3, i, {1}, {1}]1VvJ[O, 1, 3, {4, 3, 3}, {1, 1, 1}]V][O,3,3-i, {1, 2}, {1, 1}]);
B3G1[1] = ZI:_OBinomial[3, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[3, 1]
(vio, 1,1, {2, 23, {1, 1}1vVI[O0, 2,3-1, {1, 3}, {1, 1}]1VIO, 3, 3, {2, 4}, {1, 1}]1)~;
1
B3G1[2] = ;*ZZ_OBinomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[2, 1] (V[O0, 1, i,
{2, 3}, {1, 1}] V][O, 3, 3, {1, 2}, {1, 1}]V[O,2,3-1i, {3, 1}, {1, 1}]);
GWl6Quarter = Z;lAlGl[j] +Z§=1A2G1[j] +Z:=1B1G1[j] +Z:=1 B2G1[j] +Z§=1B3G1[j];

GW1l6Half = GWl6Quarter + (GWl6Quarter /. {y > x, x> y});
GW16 = Simplify [GW16Half + (GWl6Half /. {x » -x})]
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ouzs- - 4
oo~ A1G3[1] = EC[1, 3, 1] ER[1, 1] ER[1, 3]
(Z::()V[p, 1,3,{2,2,3),{1,3,1}]1V[l-p, 3,3, {1}, {1}]);
A1G3[2] = %*EC[I, 3, 1] EC[1, 2, 2]
(DL, Vip, 1,3, 12,2, 3), (2,2, 1)1 VIL-p, 3, 3, {1}, {1}]);
A2G3[1] = E*ZiIZ:;EC[l 3,i] ER[1, 1+2 j] ER[3, 5-2i-27]
(Z;()V[p, 1,3, (3,2}, {i,1+23}1V[1-p, 3,3, {1, 4}, {i, 5-2i-23}]);
A263[2] = E*EC[I, 3, 2] EC[1, 4, 1]
(Z‘;()V[p, 1,3, (4,3}, {1, 2}]1VI1-p, 3, 3, {1, 2}, {2, 1}]);

3
B1G3[1] = Zﬁ_oBinomial[3, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1]

ER[1, 1] (Z;OZ:;ZV[p, 2,4, {1, 1}, {1, 1}]
vig, 1,3-i, {2, 2,3}, {1, 1, 1}1V[1-p-q, 3, 3, {1}, {1}]);
B1G3[2] = ), Binomial[3, i] EC[1, 3, 1] EC[3, 1, 1] ER[L, 1]
ER[3, 1] (ZLOZ;EV[p, 1,14, {2, 3}, {1, 1}]
via, 3,3, {1,4,1),{1,1,1}]V[l-p-q, 1, 3-1, {3}, {1}]);
B1G3[3] = ). Binomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1]
ER[3, 1] (2=02;§V[p, 1, i, {2, 3}, {1, 1}]
via, 3,3, {1, 4,2}, {1, 1,1} VIl-p-q, 2, 3-1, {3}, {1}]);
B1G3[4] = ), Binomial[3, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1]
ER[3, 1] (D, DL Ve, 1,3, (2, 3}, {1, 1}]
via, 3, i, {1, 4,4}, {1, 1,1} V[l-p-q, 4, 3-1, {3}, {1}]);

1 3
B2G3[1] = — * § __ Binomial[3, i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
2 =

(Do Diovip, 2,5, {1}, {1} VIa, 1, 3-4, (2, 3, 4}, {1, 1, 1}]
Vil-p-q, 3,3, (1,2}, {1, 1}]);
B2G3[2] = ZZ_OBinomial[3, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
1 1-
(D02 VIp, 3,5, (1), (131 VIa, 1,3, {4, 3, 3}, {1, 1, 1}]
Vil-p-q, 3,3-1, {1, 2}, {1, 1}]);

3
B3G3[1] = Zﬁ_oBinomial[B, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1]
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ER[3, 1] (Z;OZ::V[p, 1,1, {2, 2}, {1, 1}]

Vig, 2,3-1i, {1, 3}, {1, 1}1V[l-p-q, 3,3, {2, 4}, {1, 1}]);

1
B3G3[2] = —*ZZ ,Binomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1]
2 =

ER[2, 1] (Z‘;=OZ:V[p, 1,4, {2, 3}, {1, 1}]

Via, 3,3, {1,2}, {1,1}]V[l-p-q,2,3-i, {3, 1}, {1, 1}])?

C1G3 = —%*EC[I, 3, 1] ER[1, 1]* (V[0, 1,3, {2,2,2,2,3},{1,1,1,1, 1}]
V[0, 3, 3, {1}, {1}1);
C2G3 = —%*EC[l, 3, 1] ER[1, 1]13ER[3, 1]
(v[o, 1, 3, {2,2,2,3},{1,1,1,1}y1Vv][0, 3,3, {1, 4}, {1, 1}1);
C3G3[1] = %*EC[I, 3, 1]12ER[1, 1] ER[3, 1]
(v[o, 1, 3, {2, 3, 3}, {1,1,1}]V[0, 3,3, {1,1, 4}, {1,1,1}]);
C3G3[2] = %*EC[I, 3, 1]1%EC[1, 4, 1]
(Vv[0, 1, 3, {4, 3,3}, {1,1,1}]1V][0, 3,3, {1,1,2}, {1,1,1}]);
C4G3 = %*EC[l, 3, 11 EC[1, 4, 1] ER[1, 1] ER[3, 1]
(V[o, 1, 3, {2, 3, 4}, {1, 1, 1}]1V][O0, 3,3, {1, 2, 4}, {1,1,1}]);
GW36Quarter = Z§=1A1G3[j] +Z§=1A2G3[j] +Z:=1B1G3[j] +
Zz__lszcs[j] +Z"f_1 B3G3[j] + C1G3 + C2G3 +Zz._l C3G3[§] + C4G3;
J= J= J=

GW36Half = GW36Quarter + (GW36Quarter /. {y»>x, x > y});
GW36 = Simplify[GW36Half + (GW36Half /. {x -» -x})]

out4sl= — 3

4~ ALG5[1] = EC[1, 3, 1] ER[1, 1] ER[1, 3]

(Z:=Ov[p, 1,3, 12, 2,3}, {1,3,1}]1V[2-p, 3, 3, {1}, {1}]);
A1G5[2] = %*EC[I, 3, 1] EC[1, 2, 2]
(Z‘;ovm, 1,3,(2,2,3}, (2, 2,1}1V[2-p, 3, 3, {1}, {1}]);
A2G5[1] = é*ZjIZj;EC[l 3,i] ER[1, 1+23j] ER[3, 5-2i-23]
(Z:::oV[p, 1,3, {3, 2}, {i,1+23}]V[2-p, 3, 3, {1, 4}, {i, 5-21-2;‘.}]);
A2G5[2] = E*EC[l, 3, 2] EC[1, 4, 1]

(D, Vip, 1,3, (4,3}, (1, 201 VI2-p, 3, 3, {1, 2}, {2, 1}])

3
B1G5[1] = Zi_oBinomial[3, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1]
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ER[1, 1] (Z;=OZ:;ZV[p, 2,14, {1, 1}, {1, 1}]

vig, 1,3-1,{2,2,3}, (1,1, 1}1V[2-p-q, 3, 3, {1}, {1}]);
B1G5[2] = ), Binomial[3, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1]
ER[3, 1] (Z;Ozz;zvm, 1,4, {2, 3}, {1, 1}]
via, 3,3, {1, 4,1}, {1, 1,1}]V[2-p-q, 1, 3-1, {3}, {1}]);

BI1G5[3] = 5" Binomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1]
=0

ER[3, 1] (Z‘;ozz;zwp, 1, i, {2, 3}, {1, 1}]

V[ql 3! 3/ {11 4! 2}! {1I 1/ 1}] V[Z‘P—qr 2/ 3_il {3}1 {1}]);
B1G5[4] = Z;_OBinomial[3, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1]

ER[3, 1] (Z;OZ:;EV[p, 1,3, {2, 3}, {1, 1}]

V[ql 3! il {11 4/ 4}/ {ll 1/ 1}]V[2'P‘qr 413_il {3}1{1}]);
1 3
B2G5[1] = —*Zu Binomial[3, i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
2 =0
(Dh o Yervip, 2,4, (1}, {1}1VIq, 1, 3-4, 2,3, 4}, {1, 1, 1}]

Viz-p-q, 3,3, {1, 2}, {1, 1}]);
B2G5[2] = ZZ_OBinomial[3, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
2 2-
(D0 DoV, 3,4, (1}, (111 VIa, 1, 3, {4, 3, 3}, (1,1, 1}]
Vi2-p-q, 3,3-1, {1, 2}, {1, 1}]);

3
B3G5[1] = Zﬁ_oBinomial[3, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1]

ER[3, 1] (Z:=OZ:;‘;V[p, 1,1, {2, 2}, {1, 1}]

Vig, 2, 3-1i, {1, 3}, {1, 1}1V[2-p-q, 3, 3, {2, 4}, {1, 1}])7

1 3
B3G5[2] = —+ » _ Binomial[3, i] EC[1, 3, 1] EC[3, 2, 1] ER[L, 1]
2 =

ER[2, 1] (Z,:=OZ:;};V[p, 1,1, {2, 3}, {1, 1}]

V[q, 3/ 3/ {11 2}/ {11 1}] V[2_P_ql 2/ 3_il {31 1}! {11 1}]);
1 1
C1G5 = - — % EC[1, 3, 1] ER[1, 1]* (Zp Vip, 1,3,{2,2,2,2,3},{1,1,1,1, 1}]
12 =0
Vil-p, 3,3, {1}, {1}]);
1
C2G5 = - — +*EC[1, 3, 1] ER[1, 1]3ER[3, 1]
3
(Z:_OV[p, 1,3,{(2,2,2,3},{1,1,1,1}]V[1-p, 3,3, {1, 4}, {1, 1}]);

1
C3G5[1] = — *EC[1, 3, 1]12ER[1, 1] ER[3, 1]
4
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1
(Do VIP 1,3, (2,3,3), (1,1, 1)1 VI1-p, 3, 3, (1,1, 4}, {1, 1, 1}]);
1
C3G65[2] = — *EC[1, 3, 1]%2EC[1, 4, 1]
4
1
(X, Vip, 1,3, (4,3,3}, (1,1, 1}]1VIl-p, 3,3, {1, 1,2}, (1,1, 1}]);
1
C4G5 = — xEC[1, 3, 1] EC[1, 4, 1] ER[1, 1] ER[3, 1]
4
(DL, Vip, 1,3, (2,3, 4), (1,1, 1}1VIl-p, 3,3, {1, 2, 4}, (1, 1, 1}1);
2 - 2 - 4 -
GW56Quarter = ZjﬂAlGS[j] +Zj=1A2G5[j] +Zj=131G5[3] +

i B2G5[j 2 B3G5[] C1G5 + C2G5 2 C3G51[] C4G5;
. B265[31 + D1 B3G5[3] +C1G5+C26G5+ )  C3G5[3] +CAGS;

GW56Half = GW56Quarter + (GW56Quarter /. {y-»> x, x> y});
GW56 = Simplify [GW56Half + (GW56Half /. {x » -x})]

16
Out[65]= — —

15
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ni= a={x, -x,y, -Y, X, -X, ¥, -¥};
EC[i_, j_,d_] := Factor[

d2 d-3

(-1)%+ * (1/ (alil - a[31)2%?) »

(dr)?

1
Product[l/ (1_E=o [g ((d-r) af[i] + raljl) —a|]:k]]]) ,
{k, Complement[Range[1l, 4], {i, j}]1}

]
]

ER[i , d

(-1) =

1 :=Factor[
*
d+29-14d:!

(a[s]]]l_d/ [l_LdT; [(% (d-2r) a|Ii]])2—a|I_5—i]]2]J]
]

F[t_, i_] := ReplacePart[t, i » t[i] - 1]

Gx_] :=If[
Min[x] <0, O,

1
If[Max[x] == 1, — (Count[x, Except[0]] -1) !,
24

S aete, 411

Z[x_, k_] := If[Length[x] > k, Array[0 &, k], Join[x, Array[O &, k- Length[x]]]]
LO[x_] := If[

Min[x] < 0, O,

If[Total[x] -3 < Count[x, Except[0]], O,

ngth[x
If[Total[x] -3 > Count[x, Except[0]], Z:gt ™ LorFix, 11,
If[Min[DeleteCases[x, 011 ==1,
(Total[x] - 2) * LO[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 -5 0]],

1
If[Count[x, Except[0]] ==1, ——

1152
29 7
If|Count[x, Except[0]] ==2, ——, —
5760 240

]
]
]
]
]

Ll[x_] := If[

Min[x] <0, O,
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If[Total[x] -2 < Count[x, Except[0]], O,

Length[x] )
If[Total[x] -2 > Count[x, Except[0]], Zﬁ_l L1[F[x, i]],

If [Min [DeleteCases[x, 0]] == 1,

(Total[x] - 1) * L1[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 ->0]],

5 1
If[Count[x, Except[0]] = 2, E, E

]
]
]
]

L3[x_] := If[
Min[x] <0, O,
If[Total[x] < Count[x, Except[0]], O,
If[Total[x] > Count[x, Except[0]], Zli‘:gth[x] L3[F[x, i]],
(Total[x] +1)!
2880
]

]
]

Vig_ ,i_,h ,v_,d.] := With[{

len = Length[v],
ET = 1_E=1 (af[i] - a[i + x]) ,
ES = Coefficient[ﬂi_l (a[i] - a[i + ] - t), t, 1] ,

z2

N
o

4

EAQ = CoefficientH_E ) ((a[[i]] —afi+r])?-z (a[i] - a[i + r]) +

3
EAl = Coefficient ]_L 2

(afi]l - a[i+r])2-z (a[i] -afi+x]) + — z

N
~
[y

’

1

N
w

N
~
N
— — — —
~

I4

3 1
EA2 = Coefficient[l_L ((a[[i]] -afi+r]])%-2z (afi] - af[i +x]) + 5 22) ,

=1
3 1
EA3 = Coefficient ]_L | (@lil -ali+z])? -z (alil -ali+z]) + = 2
= 2
If[g =0,

Factor[

(-1)ient ((@myreient /(T (((alil - alvikID) /4IxD)?)) ) »



) h+len-3

(Z;: (431 / (alil - alvI3ill))
E
If[g =1,
Factor[
(-1)%em & ((ET)h+len—1/ (I_E‘: (((a[[i]] -aflv[I3jIm) /d[[j]])z))) .
(Dms a1 / (aL43 - a[[v[[k]]]]))h x
(ET*
Sum[
sum (Hie: (d[n] / (alil - alvnl1))*™) «G[b],
{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len]}]

+ g * (ZJ:: dm] / (a[i] - a[[v[[m]]]]))len'l
)1
Factor[

(-1t ((@myret /([T (((alil - alvI3ID) /D)%) ) ) »

(Z::dllkﬂ / (alil —a[[v[[k]m)h*

EAQ *

Sum[

sun[ ([T (dlnl / (alil - alvial1))*™) « Lo (b],
(b, Permutations [Z[bb, len]] }] ,

{bb, IntegerPartitions[len + 3] }]

+EAL * Sum[

sun| ([T (dlIal / (2[4l - alv[a11)) ") « L1 [b],
(b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[1en-+2]}]

7 » EA2

len d[[m]] )len+1
2880 [Zmﬂ (a[i] - a[vmIT)

+ EA3 % Sum[

Sum (l_[ie’l (d[n] / (a1l - alvInl]))*™) «L3[b],

d7Mathematica.nb | 3
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{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len] }]

]
]

n(11:= AlGO = Factor[
1 3
E: OZ_ _EC[1+2k, 3-2k, J1ER[1+2k, 7-23] (V[0, 1+2k, 4-k, {2+2k, 3-2k]},
= =
{7-23, 3}1Vv[0,3-2k, 3+k, {1+2k}, {j}])];

B1GO[1] = Factor[znt
ER[1+2k, 1] (V[O,2+2k, i, {1+2k}, {2}]V[O,1+2k, 4-k-1,
{2+2k,2+2k,3-2k}, {2,1,1}]VI[O0,3-2k, 3+k, {1+2k}, {1}])) +

4-k
((Z .Binomial[4-k, i] EC[2+2k, 1+2k, 2] EC[1+2k, 3-2k, 1]
i=

( ‘_H;Binomial[tl—k, i]EC[2+2k, 1+2k, 1] EC[1l+2k, 3-2k, 2]
ER[1+2k, 1] (V[O, 2+2k, i, {L+2k}, {1}] V[0, 1+2k, 4 -k -1,
(2+2k, 2+2k, 3-2k}, {1, 1, 2}] V[0, 3-2k, 3+k, {L+2k}, {2}])) .
(Z::Binomialm-k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 3] (V[0, 2+2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k-1i,
(2+2k, 2+2k, 3-2k}, {1,3,1}] V[0, 3-2k, 3+k, {1+2k}, {1}])))];

1 1 34k _ . .
B1GO[2] =Factor[;*zlk=0 ((ZﬁzoBlnomJ.al[3+k, i]EC[4-2k, 1+2k, 2] EC[1+2k,
3-2k, 11 ER[1+2k, 1] (V[0, 4-2k, i, {1+2k}, {2}]1 V[0, 1+2k, 4 -k,
(4-2k,2+2k,3-2k}, {2,1,1}] V[0, 3-2k, 3+k-i, {L+2k}, {1}])) +

(Zi::Binomial[3+k, i]EC[4-2k, 1+2k, 1] EC[1l+2k, 3-2k, 2]
ER[1+2k, 1] (V[0, 4-2k, i, {L+2k}, {1}] V[0, 1+2k, 4k,
(4-2k,2+2k,3-2k}, (1,1, 2}] V[0, 3-2k, 3+k-4i, {1+2k}, {2}]))+
(Zi:zBinomial[3+k, i]EC[4-2k, 1+2k, 1] EC[1l+2k, 3-2k, 1] ER[1+2k, 3]
(V[0, 4-2%k, i, {1+2k}, {1}] V[0, 1+2k, 4-k, {4-2k, 2+2k, 3-2k},
{1, 3,1}1V[0,3-2k, 3+k-i, {1+2k}, {1}])))];

B1GO[3 Fact ! ! 3+kB' ial[3+k, i]EC[3-2k, 1+2k, 2] EC[1+2k, 3-2k
[3] = Fac or[z*Zho((Zu:o inomial[3 +k, i] [3- , 1+ , 2] [1+ , 3- ,

1] ER[1+2k, 1] (V[0, 3-2k, i, {1+2k}, {2}] V[0, 1+2k, 4-k, {3-2k,
2+2k, 3-2k}, {2,1,1}]1V[0,3-2k, 3+k-i, {1+2k}, {1}])) +

3+k
(Z_+0Binomial[3+k, i]EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 2]
1=
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ER[1+2k, 1] (V[0, 3-2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k,
{3-2k, 2+2k, 3-2k}, {1,1,2}]V[0,3-2k, 3+k-i, {1+2k}, {2}]))+

3+
(Z zBinomia1[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]
1=
(V[O, 3-2k, i, {1+2k}, {1}]V[O, 1+2k, 4-k, {3-2k, 2+2k, 3-2k},
{1, 3,1}1V[0, 3-2k, 3+k-1i, {1+2k}, {1}])))];

1 4-k
B2GO[1] = Factor[zk_o ((Z__oBinomialH—k, i]EC[1+2k, 3-2k, 2] EC[3-2k, 1+2k, 1]

ER[1+2k, 1] (V[0, 1+2k, 4-k-1i, {2+2k, 3-2k}, {1, 2}]
V[0, 3-2k, 3+k, {L+2k, 1+2k}, {2, 1}] V[0, 1+2k, i, {3-2k}, {1}])) +
(Z::zBinomial[ll-k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 2]
ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {L+2k, 1+2k}, {1, 2}] V[0, 1+2k, i, {3-2k}, {2}])) +
(Z:::BinomialH—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
ER[1+2k, 3] (V[O, 1+2k, 4-k-i, {2+2k, 3-2k}, {3, 1}] V[0, 3-2k,
3+k, {L+2k, 1+2k}, {1, 1}] V[0, 1+2k, i, {3-2k}, {1}])))];

1 4-k
B2G0[2] = Factor[§: . ((Z .Binomial[4-k, i] EC[1+2k, 3-2k, 2] EC[3-2k, 2+2k, 1]
= 1=

ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {2+2k, 3-2k}, {1, 2}]
V[0, 3-2k, 3+k, {L+2k, 2+2k}, {2, 1}] V[0, 2+2k, i, {3-2k}, {1}])) +
(Z::zBinomialM-k, i]EC[1+2k, 3-2k, 1]EC[3-2k, 2+2k, 2]
ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {L+2k, 2+2k}, {1, 2}] V[0, 2+2k, i, {3-2k}, {2}])) +
(Z::];Binomialm—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
ER[1+2k, 3] (V[O, 1+2k, 4-k-i, {2+2k, 3-2k}, {3, 1}] V[0, 3-2k,
3+k, {L+2k, 2+2k}, {1, 1}] V[0, 2+2k, i, {3-2k}, {1}])))];

B2G0[3] = Factor[>" ((D% "Binomial(3+k, i] EC[1+2k, 3-2k, 2] EC[3-2k, 4-2k, 1]
-0 i=0 4 4 4 4 4
ER[1+2k, 1] (V[0, 1+2k, 4-k, {2+2k, 3-2k}, {1, 2}] V[0, 3-2k,
3+k-i, {1+2k, 4-2k}, {2, 1}] V[0, 4-2k, i, {3-2k}, {1}])) +

3+k
(Zﬁ_oBinomial[3+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 2]
ER[1+2k, 1] (V[0, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}] V[0, 3-2k,
3+k-i, {1+2k, 4-2k}, {1, 2}]1V[0, 4-2k, i, {3-2k}, {2}])) +

(Zizainomial[safk, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1]
ER[1+2k, 3] (V[O, 1+2k, 4-k, {2+2k, 3-2k}, {3, 1}] V[0, 3-2k,
3+k-i, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, i, {3-2k}, {1}])))];

1 4-k
B2GO [4] =Factor[Z‘k ((Z .Binomial[4-k, i] EC[1+2k, 2+2k, 2] EC[2+2k, 3-2k, 1]
= 1=
ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {2+2k, 2+2k}, {1, 2}]
V[0, 2+2k, i, {1+2k, 3-2k}, {2, 1}] V[0, 3-2k, 3+k, {2+2k}, {1}])) .
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4-k
(Zﬁ_oBinomialM—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 2]
ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, i, {1+2k, 3-2k}, {1, 2}] V[0, 3-2k, 3+k, {2+2k}, {2}])) +

4-k
(Zﬁ_oBinomialM—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 3] (V[0, 1+2k, 4-k-i, {2+2k, 2+2k}, {3, 1}] V[0, 2+2k,
i, {1+2k, 3-2k}, {1, 1}]1 V[0, 3-2k, 3+k, {2+2k]}, {1}])))];

4-k-r
Factor[ Zﬂ( (Z Z Multinomial[r, s, 4 -k -r-s]

EC[2+2k, 1+2k, 11 EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 2+2k, r, {1+2k}, {1}] V[0, 2+2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r-s, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1}]

VI0, 3-2k, 3+k, {1+2k}, {1}]))]:

C1GO[1]

C1G0[2]

1 1 4-k —3+k | . . )
Factor [ ; * Zk= (Z Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]

EC[2+2k, 1+2k, 1] EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 2+2k, r, {1+2k}, {1}] V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k, 3-2k}, {1,1,1, 1}]

V[0, 3-2k, 3+k-s, {1+2k}, {1}]))];

C1G0[3]

3+k
Factor[ Zlk (Z Z Binomial[4 - k, r] Binomial[3 +k, s]

EC[2+2k, 1+2k, 1] EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 2+2k, r, {1+2k}, {1}] V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k,4-k-r, {2+2k, 2+2k,3-2k, 4-2k}, {1,1, 1, 1}]

V[0, 4-2k,3+k-s, {1+2k]}, {1}]))]:

3+k —3+k-
Factor[ Zﬂ( (Z+ Z+ rMultinomial[r, s,3+k-r-s]

EC[3-2k, 1+2k, 11 EC[3-2k, 1+2k, 1] EC[3-2k, 1+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, r, {1+2k}, {1}] V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k, {2+2k, 3-2k, 3-2k, 3-2k}, {1,1,1, 1}]

V[0, 3-2k,3+k-r-s, {1+2k}, {1}]))];

3+k 3+k-
Factor[ Zlk (Z Z rMultinomial[r, s, 3+k-r-s]

EC[3-2k, 1+2k, 11 EC[3-2k, 1+2k, 1] EC[4-2k, 1+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, r, {1+2k}, {1}]1 V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k, {2+2k,3-2k, 3-2k, 4-2k}, {1,1,1, 1}]

V[0, 4-2k,3+k-r-s, {1+2k}, {1}]))];

4-k-
Factor[Z‘lk (er Z rMultinomial[r, s,4-k-r-s]

EC[2+2k, 1+2k, 1] EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 2+2k, s, {1+2k}, {1}]
V[0, 1+2k, r, {2+2k, 2+2k, 2+2k}, {1, 1,1}] V[0, 2+2k, 4-k-r-s,

{1+2k,3-2k}, {1, 1}]V[0, 3-2k, 3+k, {2+2k}, {1}]))],—

C1GO[4]

C1GO[5]

C2G0[1]
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1 4-k 4-k-
C2G0[2] = Factor[§: . (§ OZ . "Multinomial[r, s, 4-k-r-s]EC[2+2k, 1+2k, 1]
= = Is=

EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 1] (V[0, 2+2k, s, {1+2k},
{1}]1 V[0, 1+2k, r, {2+2k, 2+2k, 3-2k}, {1, 1, 1}] V[0, 3-2k, 3+k,

(1+2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 4-k-
C2G0[3] = Factor[Ej . (§ OZ . "Multinomial[r, s, 4-k-r-s] EC[2+2k, 1+2k, 1]
= = IS =

EC[1+2k, 3-2k, 11 EC[2+2k, 3-2k, 1] ER[1+2k, 1] (V[0, 2+2k, s, {1+2k},
{1}]1V[0, 1+2k, r, {2+2k, 2+2k, 3-2k}, {1, 1, 1}] V[0, 3-2k, 3+k,

{(1+2k,2+2k}, {1,1}] V[0, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 3+k
C2G0[4] = Factor[ > . (§ OZ +0Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]EC[3-2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 2+2k, r, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k}, {1,1, 1}] V[0, 3-2k,

s, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, 3+k-s, {3-2k}, {1}]))];

1 4-k 4-k-
C2GO[5] = Factor[§: . (§ . > . “Multinomial[r, s, 4-k-r-s]
= = Is=

EC[3-2k, 1+2k, 1] EC[1+2k, 2+2k, 1] EC[2+2k, 1+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, 3+k, {1+2k}, {1}]
V[0, 1+2k, r, {2+2k, 2+2k, 3-2k}, {1, 1, 1}] V[0, 2+2k, s,

{(1+2k, 1+2k}, {1,1}]V[0, 1+2k, 4-k-r-s, {2+2k}, {1}]))];

1 4-k —i3+k
C2G0[6] = Factor[ E o ( E o E +o Binomial[4 - k, r] Binomial[3 +k, s]
= = Is=

EC[3-2k, 1+2k, 11 EC[1+2k, 2+2k, 1] EC[3-2k, 2+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, s, {L+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k}, {1,1,1}] V[0, 2+2k,

r, {1+2k, 3-2k}, {1, 1}] V[0, 3-2k, 3+k-s, {2+2k}, {1}]))];

1 4-k 3+k
C2G0[7] = Factor[ E: . (§ OZ ,Binomial[4 -k, r] Binomial[3+k, s]
= = IS=

EC[3-2k, 1+2k, 11 EC[1+2k, 2+2k, 1]EC[4-2k, 2+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k,4-k-r, {2+2k, 2+2k, 3-2k}, {1,1,1}]V[0, 2+2k,

r, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, 3+k-s, {2+2k}, {1}]))];

1 4-k —i3+k
C2G0[8] =Factor[ E o ( E oZ 0Binomial[4—k, r] Binomial[3 + k, s]
= = Is=

EC[3-2k, 1+2k, 11 EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 3-2k, 3-2k}, {1, 1, 1}] V[0, 3-2k,

3+k-s, {1+2k, 1+2k}, {1, 1}] V[0, 1+2k, r, {3-2k}, {1}]))];

1 4-k 3+k
C2G0[9] = Factor[ > . (§ OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[3-2k, 1+2k, 11 EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 3-2k, 3-2k}, {1, 1, 1}] V[0, 3-2k,

3+k-s, {1+2k, 2+2k}, {1, 1}] V[0, 2+2k, r, {3-2k}, {1}]))];
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1 3+k 3+k-
C2GO[10] = Factor[g . (5: +0 > +0 *Multinomial[r, s, 3+k-r-s]EC[3-2k, 1+2k, 1]
= = s=

EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1]ER[1+2k, 1] (V[O, 3-2k, r, {1+2k},
{1}] V[0, 1+2k, 4-k, {2+2k, 3-2k, 3-2k}, {1, 1, 1}] V[0, 3-2k,

s, {L+2k, 4-2k}, {1, 1}] V[0, 4-2k, 3+k-r-s, {3-2k}, {1}]))];

1 4-k 3+k
C2G0[11] = Factor[zlk . (Z‘k OZ _Binomial[4 -k, r] Binomial[3+k, s]
= = IS =
EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]EC[4-2k, 1+2k, 1]
ER[l+2k, 1] (V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 3-2k, 4-2k}, {1,1,1}] V[0, 4-2k,
3+k-s, {1+2k, 1+2k}, {1, 1}] V[0, 1+2k, r, {4-2k}, {1}]))];

1 4-k 3+k
C2G0[12] = Factor[E . (5: OZ _Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[3-2k, 1+2k, 11 EC[1+2k, 4-2k, 1] EC[4-2k, 2+2k, 1]
ER[1+2k, 1] (V[0, 3-2k, s, {1+2k}, {1}]
V[0, 1+2k, 4-k-r, {2+2k, 3-2k, 4-2k}, {1, 1, 1}]

V[0, 4-2k,3+k-s, {1+2k,2+2k}, {1, 1}]V[0,2+2k, r, {4-2k}, {1}]))];
1 3+k 3+k-r . .
C2G0[13] = Factor[zlk:0 (Zr:O Zs=0 Multinomial[r, s, 3+k-r-s]EC[3-2k, 1+2k, 1]
EC[1+2k, 4-2k, 1]EC[3-2k,4-2k, 1]ER[1+2k, 1] (V[O,3-2k, r, {1+2k},
{1}1VvI[0,1+2k, 4-k, {2+2k, 3-2k, 4-2k}, {1,1, 1}]V[O, 4-2k,

s,{1+2k,3—2k},{1,1}]V[0,3-2k,3+k—r—s,{4-2k},{1}]))];
C3GO0[1] =Factor[zﬂt (Z:_kZA_k_rMultinomial[r s, 4-k-r-s]EC[1+2k, 2+2k, 1]
=0 =0 s=0 re ’ ’
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] ER[1+2k, 1] (V[0, 1+2k, r,
(2+2k,2+2k}, {1, 1}] V[0, 2+2k, s, {1+2k, 1+2k, 3-2k}, {1, 1, 1}]

V[0, 1+2k, 4-k-r-s, {2+2k}, {1}] V[0, 3-2k, 3+k, {2+2k}, {1}]))];

1 1 4-k —3+k _ . . .
C3G0[2] = Factor [ ; * Zk=0 (Zr:O Z Binomial[4 - k, r] Binomial[3 +k, s]

s=0
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[0O, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, 4-k-r, {1+2k, 3-2k, 3-2k}, {1,1, 1}]

V[0, 3-2k, s, {2+2k}, {1}] V[0, 3-2k, 3+k-s, {2+2k}, {1}]))];

1 1 4-k —3+k | ) . ]
C3G0[3] = Factor [ ; * Zk=0 (Zr:O Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]

EC[1+2k, 2+2k, 11 EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, 4-k-r, {1+2k, 3-2k, 4-2k}, {1, 1, 1}]

V[0, 3-2k, s, {2+2k}, {1}] V[0, 4-2k, 3+k-s, {2+2k}, {1}]))];

1 1 4-k —d-k-r
F - E Multi ial 4-k-r-
actor[2 * - (Zr=0 Zs=0 ultinomial([r, s, r-s]

EC[1+2k, 3-2k, 11 EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}]

V[0, 1+2k, s, {3-2k}, {1}]1V[0, 1+2k, 4-k-r-s, {3-2k}, {1}]))];

C3G0[4]



C3G0[5]

C3GO0[6]

C3G0[7]

C3G0[8]

C3G0[9]

C4GO[1]

C4G0[2]

C4G0[3]
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1 4-k-r
= Factor [Zk=0 (Zk Z Multinomial[r, s, 4-k-r-s]

EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1, 1, 1}]

V[0, 1+2k, s, {3-2k}, {1}] V[0, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

4-k-r
Factor[ Zk (Z Z Multinomial[r, s, 4 -k-r-s]

EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {1+2k, 2+2k, 2+2k}, {1, 1, 1}]

V[0, 2+2k, s, {3-2k}, {1}] V[0, 2+2k, 4-k-r-s, {3-2k}, {1}]))],—

1 3+k
Factor[Z‘lk=° (Zx Z Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]EC[4-2k, 3-2k, 1]
ER[1+2k, 1] (V[O,1+2k, r, {2+2k, 3-2k}, {1, 1}]

V[0, 3-2k,3+k-s, {1+2k,1+2k, 4-2k}, {1,1, 1}]

V[0, 4-2k, s, {3-2k}, {1}] V[0, 1+2k, 4-k-r, {3-2k}, {1}]))];

3+k
=Factor[Z‘lk (Z Z Binomial[4 - k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 11EC[2+2k,3-2k, 1]EC[4-2k, 3-2k, 1]
ER[1+2k, 1] (V[O,1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k,3+k-s, {1+2k, 2+2k, 4-2k}, {1,1, 1}]

V[0, 4-2k, s, {3-2k}, {1}]V[0, 2+2k, 4-k-r, {3-2k}, {1}]))];

3+k 3+k-
Factor[ Zk (Z+ Z+ “Multinomial[r, s, 3+k-r-s]

EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]EC[4-2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k,3+k-r-s, {1+2k, 4-2k, 4-2k}, {1, 1, 1}]

V[0, 4-2k, s, {3-2k}, {1}] V[0, 4-2k, z, {3-2k}, {1}]))];

1 4-k-r
Factor [Zk:o (Zk Z Multinomial[r, s, 4-k-r-s]

EC[1+2k, 2+2k, 1] EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, s, {1+2k, 1+2k}, {1,1}]V[0,1+2k, 4-k-r-s,

{(2+2k, 3-2k}, {1, 1}]1V[0, 3-2k, 3+k, {1+2k}, {1}]))];

4-k-
= Factor[zk (Zk Z rMultinomial[r, s, 4-k-r-s]

EC[1+2k, 2+2k, 11 EC[2+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, s, {1+2k, 3-2k}, {1,1}] V[0, 3-2k, 3+k,

(2+2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k-r-s, {3-2k}, {1}]))];

4-k-
= Factor[zk (Zk Z rMultinomial[r, s,4-k-r-s]

EC[1+2k, 2+2k, 11 EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k, s, {1+2k, 3-2k}, {1,1}] V[0, 3-2k, 3+k,
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(2+2k,2+2k}, {1,1}] V[0, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 3+k
C4G0[4] = Factor[ > . (§ OZ +0Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[1+2k, 2+2k, 1]EC[2+2k, 3-2k, 1]EC[4-2k, 3-2k, 1]
ER[1+2k, 1] (V[0O, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[0, 2+2k,4-k-r, {1+2k, 3-2k}, {1, 1}] V[0, 3-2k, 3+k-s,

{2+2k, 4-2k}, {1, 1}1 V[0, 4-2k, s, {3-2k}, {1}]))]:

1 4-k 4-k-
C4GO[5] = Factor[ > . (E OZ . "Multinomial[r, s, 4-k-r-s]
= = Is=

EC[1+2k, 3-2k, 1] EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k-r-s,

(2+2k, 3-2k}, {1,1}] V[0, 2+2k, s, {1+2k}, {1}]))];

1 4-k 3+k
C4GO[6] = Factor[ > . (§ OZ +O Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k,3+k-s, {1+2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k -1,

{3-2k,3-2k}, {1, 1}1 V[0, 3-2k, s, {1+2k}, {1}]))]:

1 4-k 3+k
C4GO[7] = Factor[ §: . (§ OZ +0Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k,3+k-s, {1+2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k -1,

(3-2k, 4-2k}, {1,1}]1V[0, 4-2k, s, {1+2k}, {1}]))];

1 4-k 4-k-
C4G0[8] = Factor[ > . (§ OZ . “Multinomial[r, s, 4-k-r-s]
= = IS=

EC[1+2k, 3-2k, 1] EC[2+2k, 1+2k, 1]EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[O, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}]V[0,2+2k, 4-k-r-s,

{(1+2k, 3-2k}, {1,1}]1V[0, 1+2k, s, {2+2k}, {1}]))];

1 4-k 3+k
C4GO[9] = Factor[ E: . (§ OZ ,Binomial[4 -k, r] Binomial[3+k, s]
= = Is=

EC[1+2k, 3-2k, 11 EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (V[O, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k,3+k-s, {1+2k, 2+2k}, {1, 1}] V[0, 2+2k, 4-k -1,

(3-2k, 3-2k}, {1, 1}]V[0, 3-2k, s, {2+2k}, {1}]))];

1 4-k 3+k
C4GO[10] = Factor[E . (E: OZ ,Binomial[4 -k, r] Binomial[3+k, s]
= = S=

EC[1+2k, 3-2k, 11 EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, 3+k-s, {1+2k, 2+2k}, {1, 1}] V[0, 2+2k, 4-k-r,

{3-2k, 4-2k}, {1,1}]VI[O0,4-2k, s, {2+2k}, {1}]))];

1 4-k 3+k
C4GO[11] = Factor[§ . (E: OZ _Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[1+2k, 3-2k, 11 EC[4-2k, 3-2k, 1] EC[1+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
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V[0, 3-2k, 3+k-s, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, s,
(3-2k,1+2k}, {1,1}]V[0, 1+2k, 4-k-r, {4-2k}, {1}]))];

1 4-k —i3+k _ . . .

C4G0[12] = Factor [Zlk:o (Z::o Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1] EC[2+2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, r, {2+2k, 3-2k}, {1, 1}]

V[0, 3-2k, 3+k-s, {L+2k, 4-2k}, {1, 1}] V[0, 4-2k, s,
(3-2k, 2+2k}, {1, 1}] V[0, 2+2k, 4-k-r, {4-2k}, {1}]))];
1 3+k 3+k-r . .
C4G0[13] = Fact:or[zlk=0 (Z::o Zs=0 Multinomial[r, s, 3+k-r-s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1] EC[3-2k, 4-2k, 1]
ER[1+2k, 1] (V[0, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]
V[0, 3-2k, r, {(1+2k, 4-2k}, {1, 1}] V[0, 4-2k, s,
(3-2k,3-2k}, {1, 1}] V[0, 3-2k, 3+k-r-s, {4-2Kk}, {1}]))];

3
GWO7Half = Factor[AlGO >N
=

2;31 C2G0[3] +Z:=1 C3G0[3] + 2;31 caco(31];

] 1 . 5 .
_B1GO[3] +Zj=1 B2GO[j] +Zj=1 C1GO[j] +

GWO07 = Simplify [GWO7Half + (GWO7Half /. y-» -y)]
out59]= — 85
ineo= AlG2 = Factor[

1 3 . . 1
Zlk:ozjzlEC[1+2k, 3-2k, j1ER[1+2k, 7-27] (Z;=0V[p, 1+2k, 4-k, {2+2k,
3-2k}, {7-23, 3}]1VIl-p, 3-2k, 3+k, {1+2k}, {3}1)];

1 4-k
B1G2[1] = Factor[§: . ((Z .Binomial[4-k, i] EC[2+2k, 1+2k, 2]
= 1=
EC[l1+2k, 3-2k, 1] ER[1+2k, 1]

(Z;zOZ:;EV[p, 2+2k, i, {1+2k}, {2}]1V[qg, 1+2k, 4-k-1i, {2+2k, 2+
2k, 3-2k}, {2,1,1}]V[l-p-q, 3-2k, 3+k, {1+2k]}, {1}])) +
(Z:];Binomial[tl—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(Z;(’Z:::V[p, 2+2k, i, {1+2k}, {1}]V[q, 1+2k, 4-k-i, {2+2k, 2+
2k, 3-2k}, {1,1,2}]V[l-p-q, 3-2k, 3+k, {1+2k}, {2}])) +

4-k
(Zﬁ_oBinomialH—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]

1 1-
(Zp_ozq_sz, 2+2k, i, {1+2k}, {1}]1V[q, 1+2k, 4-k-i, {2+2k, 2+

2k, 3-2k}, {1,3,1}]V[l-p-q, 3-2k, 3+k, {1+2k}, {1}])))]"

B1G2[2 Fact ! ! 3+kB' ial[3+k, i]EC[4-2k, 1+2k, 2
[2] = Fac or[z*Zho((Zu:o inomial[3 +k, i] [4 - , 1+ , 2]

EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(Z:_OZ;:EV[p, 4-2k, i, {1+2k}, {2}]V[q, 1+2k, 4-k, {4-2k, 2+2k,

3-2k}, {2,1,1}]V[l-p-q, 3-2k, 3+k-i, {1+2k}, {1}])) +

| 11
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(Zi::Binomial[3+k, i]EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(Z;=OZ;;§V[p, 4-2k,i, {1+2k}, {1}1V[q, 1+2k, 4-k, {4-2k, 2+2k,
3-2k}, {1,1,2}]V[l-p-q, 3-2k, 3+k-i, {1+2k}, {2}])) +
(Zi::Binomial[3+k, i]EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]
(Z;=OZ:;§V[p, 4-2k,i, {1+2k}, {1}]1V[q, 1+2k, 4-k, {4-2k, 2+2k,

3—2k},{1,3,1}]V[1—p—q,3—2k,3+k—i,{1+2k},{1}])))];
B1G2[3] = Factor[i*zll( (( > Binomial[3+k, i] EC[3-2k, 142k, 2]
2 =0 =0
EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(Z=02;§V[p,3—2k,i,{1+2k},{2}]V[q,1+2k,4—k, (3-2k, 2+2k,
3—2k},{2,1,1}]V[1—p—q,3—2k,3+k—i,{1+2k},{1}]))+
(Zi::Binomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(Z‘;=OZ;§V[p,3-2k,i,{1+2k},{1}]V[q,1+2k,4-k, (3-2k, 2+2k,
3—2k},{1,1,2}]V[1—p—q,3—2k,3+k—i,{1+2k},{2}]))+
(Zi:zBinomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]
(Z‘;o l;zv[p,3—2k,i,{1+2k},{1}]V[q,1+2k,4—k, (3-2k, 2+2k,
3—2k},{1,3,1}]V[1—p—q,3—2k,3+k—i,{1+2k},{1}])))];
B2G2[1] = Factor[Z;o ((Z::Binomial[4—k, i]EC[1+2k, 3-2k, 2]
EC[3-2k, 1+2k, 1] ER[1+2k, 1]
(Z;=OZ:;§V[p,1+2k,4—k—i,{2+2k,3—2k},{1,2}]V[q,3—2k,3+k,
{(1+2k, 1+2k}, {2,1}]V[l-p-q, 1+2k, i, {3—2k},{1}]))+
(Z::Binomialm-k, i]EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 2] ER[1+2k, 1]
(Z;=OZ::V[p,1+2k,4—k—i,{2+2k,3—2k},{1,1}]V[q,3—2k,3+k,
{1+2k,1+2k}, {1,2}]V[l-p-q, 1+2k, i, {3—2k},{2}]))+
(Z:];Binomial[4—k, i]EC[l+2k, 3-2k, 1] EC[3-2k, 1+2k, 1] ER[1+2k, 3]
(Z;(’Z::V[p,1+2k,4—k—i,{2+2k,3—2k},{3,1}]V[q,3—2k,3+k,

{(1+2k, 1+2k}, {1, 1)1 V[1-p-q, 1+2k, i, {3-2k}, {1}])))]:

1 4-k . )
B2G2[2] = Factor[Zk=o ((Zi=0B1nom1al[4—k, i]EC[1+2k, 3-2k, 2]
EC[3-2k, 2+2k, 1] ER[1+2k, 1]
1 1-
(Z'p_OZq_ZV[p, 1+2k,4-k-i, {2+2k, 3-2k}, {1, 2}]1V[q, 3-2k, 3+k,

{1+2k, 2+2k}, {2, 1}]V[l-p-q, 2+2k, i, {3-2k}, {1}])) +
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(Z::ZBinomialM—k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 2] ER[1L+2k, 1]
1 1-p
(Zp Zq Vip, 1+2k, 4-k-i, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k, 3+k,
=0 =0
{(1+2k,2+2k}, {1,2}]V[l-p-q, 2+2k, i, {3—2k},{2}]))+
(Z;_OZ;:EV[p,1+2k,4—k—i,{2+2k,3—2k},{3,1}]V[q,3—2k,3+k,
{(1+2k, 2+2k}, {1,1}]V[l-p-q, 2+2k, i, {3-2k},{1}])))],—
1 3+k _ . .
B2G2[3] = Factor[zk=° ((Zi=oB1nom1al[3+k, i]EC[1+2k, 3-2k, 2] EC[3-2k, 4-2k, 1]
1 1-p
ER[1+2k, 1] (Z‘.onZ"q=OV[p,1+2k,4-k, {(2+2k, 3-2k}, {1, 2}]V[q, 3-2k,

3+k-i, {1+2k, 4-2k}, {2, 1}]V[l-p-q, 4-2k, i, {3-2k}, {1}])) +

4-k
( _ Binomial[4-k, i] EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1] ER[1+2k, 3]

3+k
(Zﬁ_oBinomial[3+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 2]

ER[1+2k, 1] (Z‘;_OZ“;’V[p, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}1VI[q, 3-2k,
3+k-i, {1+2k, 4-2k}, {1, 2}]1V[l-p-q, 4-2k, i, {3-2Kk}, {2}])) +

3+k
(Zﬁ_oBinomial[3+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1] ER[1+2k, 3]

1 1-
(Pho DoV, 142Kk, 4=k, {242k, 3-2k), {3, 1}] Vg, 3-2k, 3+k-1,
{(1+2k, 4-2k}, {1, 1})1V[1-p-q, 4-2k, i, {3-2k}, (1}1)])]:

1 4-k
B2G2[4] = Factor[ > . ((Z .Binomial[4-k, i] EC[1+2k, 2+2k, 2]
= 1=

EC[2+2k, 3-2k, 1] ER[1+2k, 1]
1 1-
(ZP_OZ;_EV[p, 1+2k, 4-k-1i, {2+2k, 2+2k}, {1, 2}]1V[q, 2+2k, i,
{1+2k, 3-2k}, {2,1}]1V[l-p-q, 3-2k, 3+k, {2+2k}, {1}])) +

4-k
(Zﬁ_oBinomialH—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 2] ER[1+2k, 1]

1 1-p
(Z E: Vip, 1+2k, 4-k-i, {2+2k, 2+2k}, {1, 1}]V[q, 2+2k, i,

=0 =0
{1+2k, 3-2k}, {1,2}]V[l-p-q, 3-2k, 3+k, {2+2k}, {2}])) +

4-k
(Zﬂ_oBinomial[él—k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] ER[1+2k, 3]

1 1-
(ZP_OZq_EV[p, 1+2k, 4-k-1i, {2+2k, 2+2k}, {3, 1}1V[q, 2+2k, i,

{1+2k,3-2k}, {1, 1}]1V[1-p-q, 3-2k, 3+k, {2+2k}, {1}1)))]:

1 1 4-k —4-k-r . ]
ClG2[1] = Factor [ ; * Zm:o (Zr=0 Zs=0 Multinomial[r, s, 4 -k -r-s]

EC[2+2k, 1+2k, 11 EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 1]

1 1- 1-p-
(Zp=ozq=izm=qu[p, 242k, r, {1+2k}, {1}]1V[q, 2+2k, s, {1+2k}, {1}]

Viu, 1+2k, 4-k-r-s, {2+2k, 2+2k, 2+2k, 3-2k}, {1, 1,1, 1}]
V[l-p-g-u, 3-2k, 3+k, {1+2k}, {1}]))];
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3+
ClG2[2] = Factor[—-:\-Zllk (Z Z kBinomial[4—k, r] Binomial[3 + k, s]
EC[2+2k, 1+2k, 1] EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Do Do D VIR, 242K, £, (1+2Kk}, (1}] Vg, 3-2k, s, {1+2Kk}, {1}]
V[u, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k, 3-2k}, {1,1, 1, 1}]
V[l-p-qg-u, 3-2k, 3+k-s, {1+2k},{1}]))];
3+k
ClG2[3]_Factor[—*Zlk (Z Z Binomial[4 -k, r] Binomial[3 +k, s]
EC[2+2k, 1+2k, 1] EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Do >ivip, 242k, ¥, {1+2k}, {1}]1Viq, 3-2k, s, {1+2k}, {1}]
V[u, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k, 4-2k}, {1,1, 1, 1}]
Vil-p-qg-u, 4-2k, 3+k-s, {1+2k},{1}]))];
3+k 3+k-r
C1G2[4]—Factor[ Z‘k (Z Z Multinomial[r, s, 3+k-r-s]
EC[3-2k, 1+2k, 1]EC[3-2k, 1+2k, 1] EC[3-2k, 1+2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Do Dot D VIR, 3-2%, £, (1+2Kk}, (1)) VIq, 3-2k, s, {1+2Kk}, {1}]

V[u, 1+2k, 4-k, {2+2k, 3-2k, 3-2k, 3-2k}, {1, 1,1, 1}]
V[l1-p-g-u,3-2k,3+k-r-s, {1+2k}, {1}]))];

3+k 3+k-r
C1G2[5]=Factor[ Zk (Z > “Multinomiallr, s, 3+k-z-s]
EC[3-2k, 1+2k, 1]EC[3-2k, 1+2k, 1] EC[4-2k, 1+2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Do D D VP, 3-2k, £, (1+2k}, (1}] Vg, 3-2k, s, {1+2Kk}, {1}]
V[u, 1+2k, 4-k, {2+2k, 3-2k, 3-2k, 4-2k}, {1,1,1, 1}]
V[1—p—q—u,4—2k,3+k—r—s,{1+2k},{1}]))];
4-k-r
C2G2[1] = Factor[Z‘lk (Zr Z Multinomial[r, s, 4-k-r - s]

EC[2+2k, 1+2k, 1] EC[l+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZPOZMZ‘MO Vip, 2+2k, s, {L+2k}, {1}]
Vig, 1+2k, r, {2+2k, 2+2k, 2+2k}, {1, 1, 1}]V[u, 2+2k, d-k-r-s,
{(1+2k,3-2k}, {1, 1})]V[l-p-g-u, 3-2k, 3+k, {2+2k}, {1}]))];

4-k-
C2G2[2]=Factor[Z‘k (Z Z "Multinomial[r, s, 4-k-r-s] EC[2+2k, 1+2k, 1]
EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(DD s e VIR, 242k, s, {1+2k}, {1}]VIq, 1+2Kk, £,
(2+2k, 2+2k, 3-2k}, {1,1,1}] V[u, 3-2k, 3+k, {L+2k, 1+2k},
{1,1}]V[1—p—q—u,1+2k,4—k—r—s,{3—2k},{1}]))];

4-k-r
C2G2[3] = Factor[Z‘k (Zx Z Multinomial[r, s, 4-k-r-s] EC[2+2k, 1+2k, 1]
EC[l+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]ER[1+2k, 1]

(Z‘;OZ:Z;‘;"IV[p, 24+2k, s, {1+2k}, {1}] V[q, 1+2k, r,
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(2+2k,2+2k, 3-2k}, {1, 1, 1}] V[u, 3-2k, 3+k, {L+2k, 2+2k},
{1,1}]1V[l-p-g-u, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 3+k | R . .
C2G2[4] = Factor [Z‘k:o (Zr:O Zs:O Binomial[4 -k, r] Binomial[3 +k, s]
EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]EC[3-2k, 4-2k, 1] ER[1+2k, 1]
1 1-p l-p-q
(Z=OZ=OZ=O Vip, 2+2k, r, {1+2k}, {1}]V[q, 1+2k, 4-k-r,
{(2+2k,2+2k, 3-2k}, {1,1,1}]V[u, 3-2k, s, {L+2k, 4-2k},
{1,1)}]1V[1-p-q-u, 4-2k, 3+k-s, {3-2k}, {1}])]];

1 4-k 4-k-
C2G2[5] = Factor[zk_o (ZOZ "Multinomial[r, s, 4-k-r-s] EC[3-2k, 1+2k, 1]

s=0

EC[1+2k, 2+2k, 1]EC[2+2k, 1+2k, 1] ER[1+2k, 1]

1 1-p 1-p-q
(ZFOZFOZ,:O V[p, 3-2k, 3+k, {L+2k}, {1}]V[q, 1+2k, z,

{2+2k,2+2k,3-2k}, {1,1,1}]V[u, 2+2k, s, {1+2k, 1+2k},
{1,1}]V[l-p-q-u, 1+2k, 4-k-r-s, {2+2k}, {1}]))];

1 4-k 3+k | R . .
C2G2[6] = Factor[Zk=o (Z‘ko Zs=o Binomial[4 -k, r] Binomial[3 +k, s]
EC[3-2k, 1+2k, 1]EC[l+2k, 2+2k, 1]EC[3-2k, 2+2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Zp:OZq:OZu:O Vip, 3-2k, s, {1+2k}, {1})]1V[q, 1+2k, 4-k-=r,
{(2+2k,2+2k,3-2k}, {1, 1, 1}]V[u, 2+2k, r, {L+2k, 3-2k},
{1,1}]V[l-p-q-u, 3-2k, 3+k-s, {2+2k}, {1}]))];

1 4-k —i3+k
C2G2[7] = Factor[ E o ( E oZ +o Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[3-2k, 1+2k, 1]EC[l+2k, 2+2k, 1]EC[4-2k, 2+2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Zp=ozq=ozm=o V[p, 3-2k, s, {1+2k}, {1}]1V[q, 1+2k, 4-k-r,
{(2+2k,2+2k, 3-2k}, {1,1,1}]V[u, 2+2k, r, {1+2k, 4-2k},
{1,1}1V[l1-p-q-u, 4-2k, 3+k-s, {2+2k}, {1}1))]:

1 4-k 3+k
c2G2[8] = Factor[ > . (§ OZ +0Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[3-2k, 1+2k, 1]EC[l+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (Zpozqozuo Vip, 3-2k, s, {1+2k}, {1}]1V[q, 1+2k,
4-k-r, {2+2k,3-2k, 3-2k}, {1,1,1}]V[u, 3-2k, 3+k-s,
{1+2k,1+2k}, {1,1}]V[l-p-g-u, 1+2k, r, {3-2k}, {1}]))];

1 4-k 3+k
c2G2[9] = Factor[zk . (Zr OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = Is=
EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZPOZ“Z‘MO VIp, 3-2k, s, {1+2k}, {1}]1V[q, 1+2k,
4-k-r, {2+2k,3-2k, 3-2k}, {1,1,1}]V[u, 3-2k, 3+k-s,
{1+2k,2+2k}, {1,1}]V[l-p-g-u, 2+2k, r, {3-2k}, {1}]))];

1 3+k 3+k-
C2G2[10] =Factor[ E o ( E o OrMultinomial[r, s, 3+k-r-s]
= = IS =

EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]EC[3-2k, 4-2k, 1] ER[1+2k, 1]
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1 1-p 1-p-q
(Dot Dt VIR, 3-2k, £, {1+2Kk}, (1}] Vg, 1+2k, 4-k,
{2+2%k,3-2k, 3-2k}, {1, 1, 1}] V[u, 3-2k, s, {1+2k, 4-2k},

(1,1}]V[l-p-qg-u, 4-2k, 3+k-r-s, {3-2k}, {1}]))];

1 4-k 3+k
C2G2[11] = Factor[E . (E: > Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[3-2k, 1+2k, 1] EC[1+2k, 4-2k, 1]EC[4-2k, 1+2k, 1]

1 1-p 1-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 3-2k, s, {1+2k}, {1}]1V[q, 1+2k,
4-k-r, {2+2k,3-2k, 4-2k}, {1,1,1}]V[u, 4-2k, 3+k-s,
{(1+2k, 1+2k}, {1,1}]V[l-p-q-u, 1+2k, r, {4-2k}, {1}]))];

1 4-k 3+k

c2G2[12] = Factor[E . (5: OZ _Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]EC[4-2k, 2+2k, 1]

1 1-p 1l-p-q
ER[1+2k, 1] (Zpozqozmo Vip, 3-2k, s, {1+2k}, {1}]V[q, 1+2k,
4-k-r, {2+2k,3-2k, 4-2k}, {1,1,1}]V[u, 4-2k, 3+k-s,
{1+2k,2+2k}, {1,1}]V[l-p-q-u, 2+2k, r, {4-2k}, {1}]))];

1 3+k 3+k-
C2G2[13] = Factor[§ . (E: OZ . “Multinomial[r, s, 3+k-r-s]
= = S =

EC[3-2k, 1+2k, 11 EC[1+2k, 4-2k, 1] EC[3-2k, 4-2k, 1] ER[1+2k, 1]

1 1-p 1-p-q
(Z=OZ=OZ=O Vip, 3-2k, r, {1+2k}, {1}]1V[q, 1+2k, 4-k,
(2+2k, 3-2k, 4-2k}, {1,1,1}] V[u, 4-2k, s, {1+2k, 3-2k}, {1, 1}]

Vil-p-q-u,3-2k, 3+k-z-s, {4-2k}, (1}1))]

1 4-k 4-k-
C3G2[1] = Factor[ > (§ o “Multinomial[r, s, 4-k-r-s]
= = Is=

EC[1+2k, 2+2k, 1] EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]

1 1-p 1-p-q
ER[1+2k, 1] (ZOZOZO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, s, {1+2k, 1+2k, 3-2k}, {1,1,1}]V[u, 1+2k, 4-k-r-s,
(2+2k}, {1}]V[l-p-q-u, 3-2k, 3+k, {2+2k}, {1}]))];

1 1 4-k —i3+k
c3G2[2] = Factor[— > . (E: . > Binomial[4 -k, r] Binomial[3+k, s]
= r=

2 s=0
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
1 1-p l-p-q
ER[1+2k, 1] (ZFOZ“ZMO Vip, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, 4-k-r, {1+2k, 3-2k, 3-2k}, {1, 1, 1}] V[u, 3-2k,
s, {2+2k}, {1}1V[l-p-q-u, 3-2k, 3+k-s, {2+2k}, {1}]))];

1 1 4-k —3+k | ) . )
C3G2[3] = Factor [ ; * Zk=0 (Zr:O Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]

EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1]

ER[1+2k, 1] (Z‘;_OZ‘:Z’Z:Z'qV[p, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
Vig, 2+2k, 4-k-r, {L+2k, 3-2k, 4-2k}, {1, 1, 1}] V[u, 3-2k,
s, {2+2k}, {1}]V[l-p-q-u, 4-2k, 3+k-s, {2+2k}, {1}]))];
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C3G2[4] = Factor[ an (Z 24 = rMultinomial[r, s,4-k-r-s]
EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]
ER[1+2k, 1] (Z;OZZ’Z:qu[p 1+2k, r, {2+2k, 3-2k}, {1, 1}]
Viq, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}]V[u, 1+2k, s,
{3—2k},{1}]V[1—p—q—u,1+2k,4—k—r—s,{3—2k},{1}]))];
C3G2[5]=Factor[Z‘k (er 24 eE Multinomial[r, s, 4-k-r-s]
EC[l+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (Z;OZ;EZiqu[p 1+2k, r, {2+2k, 3-2k}, {1, 1}]
Viq, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1, 1, 1}]V[u, 1+2k, s,
{3—2k},{1}]V[1—p—q—u,2+2k,4—k—r—s,{3—2k},{1}]))];
C3G2[6]=Factor[ Zk (Z 24 er Multinomial[r, s, 4-k-r-s]
EC[l1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
ER[1+2k, 1] (Z‘;OZ‘;ZE“V[p 1+2k, r, {2+2k, 3-2k}, {1, 1}]
VIig, 3-2k, 3+k, {1+2k, 2+2k, 2+2k}, {1, 1, 1}]V[u, 2+2k, s,
{3—2k},{1}]V[1—p—q—u,2+2k,4—k—r—s,{3—2k},{1}]))];
C3G2[7] = Factor [Zio (Z:: Z‘:: Binomial[4 -k, r] Binomial[3 +k, s]

EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZOZOZO Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 1+2k, 4-2k}, {1, 1, 1}] V[u, 4-2k,
s, {3-2k}, {1}]V[l-p-q-u, 1+2k, 4-k-r, {3—2k},{1}]))];
3+k
C3G2[8]=Factor[Zk (Zk Z Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]

1 1-p 1-p-q
ER[1+2k, 1] (Z'MZ“Z‘M VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k,3+k-s, {1+2k, 2+2k, 4-2k}, {1, 1, 1}]V[u, 4-2k,

s, {3-2k}, {1}]1V[1-p-q-u, 2+2k, 4-k-z, {3-2k}, (1}1))]
C3G2[9] = Factor[ an (Zs+k Zs+k rMultinomial[r, s, 3+k-r-s]

EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (Zpozqozmo Vip, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]

V[g, 3-2k, 3+k-r-s, {1+2k, 4-2k, 4-2k}, {1, 1, 1}]
Viu, 4-2k, s, {3-2k}, {1}]V[1-p-q-u, 4-2k, r, {3-2k}, {1}]))];

4-k-
Factor[Z“k (Zr Z rMultinomial[r, s, 4-k-r-s]

EC[1+2k, 2+2k, 11 EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

1 1-p l-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, s, {1+2k, 1+2k}, {1,1}]V[u, 1+2k, d-k-r-s,

c4G2[1]
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(2+2k, 3-2k}, {1,1}]V[l-p-q-u, 3-2k, 3+k, {1+2k}, {1}]))];

1 4-k —d-k-
C4G2[2] =Factor[ E o ( E OZ OrMultinomial[r, s,4-k-r-s]
= = Is=

EC[1+2k, 2+2k, 1]EC[2+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (Zpozqozmo VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
VIq, 2+2k, s, {1+2k, 3-2k}, {1, 1}]V[u, 3-2k, 3+k, {2+2k, 1+2k},
{1,1}]V[l-p-g-u, 1+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 4-k-
C4G2[3] = Factor[Z“k o (Zr OZ o rMultinomial[r, s,4-k-r-s]
= = IS =
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, s, {1+2k, 3-2k}, {1, 1}]V[u, 3-2k, 3+k, {2+2k, 2+2k},
{1,1}]V[1—p—q—u,2+2k,4—k—r—s,{3—2k},{1}]))];

1 4-k 3+k
c4G2[4] = Factor[Z‘k . (Zk OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = IS =
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZOZOZO Vip, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
Vig, 2+2k, 4-k-r, {1+2k, 3-2k}, {1, 1}] V[u, 3-2k, 3+k-s,
{(2+2k, 4-2k}, {1,1}]V[l-p-q-u, 4-2k, s, {3-2k}, {1}]))];

1 4-k 4-k-
C4G2[5] = Factor [Z‘ko (Zko > “Multinomiallr, s, 4-k-x-s]

s=0

EC[1+2k, 3-2k, 1] EC[2+2k, 1+2k, 1]EC[Ll+2k, 3-2k, 1]
1 1-p l-p-q
ER[1+2k, 1] (ZPOZ“Z‘M Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
Vig, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}] V[u, 1+2k, 4-k-r-s,
(2+2k, 3-2k}, {1,1}]V[l-p-qg-u, 2+2k, s, {1+2k}, {1}]))];

1 4-k 3+k
C4G2[6] = Factor[zk . (Zk OZ ,Binomial[4 -k, r] Binomial[3+k, s]
= = Is=
EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZOZOZO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 1+2k}, {1, 1}]V[u, 1+2k, 4-k-r,
{3-2k,3-2k}, {1, 1}]1V[1-p-q-u, 3-2k, s, {1+2k}, {1}]))];

1 4-k 3+k
C4G2[7] = Factor[ > . (§ OZ +0Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]
1 1-p l-p-q
ER[1+2k, 1] (Zpozqozuo VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 1+2k}, {1, 1}]V[u, 1+2k, 4-k-r,
{3-2k, 4-2k}, {1, 1}]1V[1-p-q-u, 4-2k, s, {1+2k}, {1}]))];

1 4-k —4-k-
C4G2[8] = Factor[ E o ( E OZ o rMultinomial[r, s,4-k-r-s]
= = Is =
EC[1+2k,3-2k, 11EC[2+2k,1+2k, 1]EC[2+2k, 3-2k, 1]

1 1-p l-p-q
ER[1+2k, 1] (ZPOZ“Z‘MO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
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Vg, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r-s,
{1+2k,3-2k}, {1,1}]V[l-p-g-u, 1+2k, s, {2+2k}, {1}]))];

1 4-k 3+k | R . .
C4G2[9] = Factor [Z‘k:o (Zr:O Zs:O Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r,
{3-2k, 3-2k}, {1, 1})]1V[1-p-q-u, 3-2k, s, {2+2k}, {1}]))]:
1 4-k —3+k _ | . . .
C4G2[10] = Factor [Zm:o (Zr:O ZS=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]EC[2+2k, 4-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (ZOZOZO Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[g, 3-2k, 3+k-s, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r,
{3—2k,4—2k},{1,1}]V[1—p—q—u,4—2k,s,{2+2k},{1}]))];
1 4-k —3+k _ | . . .
C4G2[11] = Factor [Zk=0 (Z::o ZS=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Zp:OZq:OZu:O Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k, 3+k-s,
{1+2k, 4-2k}, {1, 1}]V[u, 4-2k, s, {3-2k, 1+2k}, {1, 1}]
Vil-p-gq-u, 1+2k, 4-k-r, {4-2k},{1}]))];
1 4-k —3+k _ | . . .
C4G2[12] = Factor [Zk=0 (Zx=0 Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]EC[2+2k, 4-2k, 1] ER[1+2k, 1]
1 1-p 1-p-q
(Zp=ozq=ozm=o VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k, 3+k-s,
{1+2k, 4-2k}, {1, 1}]1V[u, 4-2k, s, {3-2k, 2+2k}, {1, 1}]
V[l-p-q-u, 2+2k, 4-k-r, {4—2k},{1}]))];

1 3+k 3+k-r
C4G2[13] = Factor[zlk . (Z: > “Multinomiallr, s, 3+k-z-s]
= = s=
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1] EC[3-2k, 4-2k, 1]
1 1-p 1-p-q
ER[1+2k, 1] (Zpozqozuo VIp, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]
Vig, 3-2k, r, {1+2k, 4-2k}, {1, 1}]V[u, 4-2k, s, {3-2k, 3-2k},
{1,1}]V[1—p—q—u,3—2k,3+k—r—s,{4—2k},{1}]))];

1 1
D1G2[1] =-—*ZkOEC[1+2k, 3-2k, 2] ER[1+2k, 1]3 (V[0, 1+2k, 4-k,
3 =
{(2+2k,2+2k, 2+2k, 3-2k}, {1,1,1,2}] V[0, 3-2k, 3+k, {1+2k}, {2}]);
1 1
D1G2[2] = —*ZkOEC[1+2k, 3-2k, 1]EC[1+2k, 2+2k, 2] ER[1+2k, 1]
2 =

(V[O, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k}, {2, 1, 2, 1}]
V[0, 3-2k, 3+k, {1+2k}, {1}1);
1
D2G2[1] =ZH(_OEC[1+2k, 3-2k, 11 ER[1+2k, 1] ER[1+2k, 3] ER[3-2k, 1]

(V[O, 1+2k, 4-k, {2+2k, 2+2k, 3-2k}, {1, 3, 1}]
V[0, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]);
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1 1
D262[2] = =%y EC[1+2k, 3-2k, 1]EC[1+2k, 2+2k, 2] ER[3-2k, 1]
2 =

(V[O, 1+2k, 4-k, {2+2k, 2+2k, 3-2k}, {2, 2, 1}]
V[0, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]);

1 1
D3G2[1] = —*ZkOEC[1+2k, 3-2k, 1]12ER[1+2k, 3] (V[0, 1+2k, 4-k,
2 =
{(2+2k,3-2k, 3-2k}, {3,1,1}] V[0, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}]);

D3G2[2] =Zn1(_0EC[1+2k, 3-2k, 2] EC[1+2k, 3-2k, 1]ER[1+2k, 1]

(V[O,1+2k, 4-k, {2+2k, 3-2k, 3-2k}, {1, 2, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k}, {2, 1}1);

1 1
D4G2[1] =—*ZkOEC[1+2k,3—2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 3]
2 =

(V[O, 1+2k, 4-k, {2+2k,4-2k, 3-2k}, {3,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 2+2%k}, {1, 1}1);

1
D4G2[2] = EC[1 + ’ - ;, 2] EC[1 + ’ - » 1] ER[1 + ;1]
4G2[2 ” 1+2k, 3-2k%k, 2 1+2k,4-2k%k, 1 1+2k, 1

(V[O, 1+2k, 4-k, {2+2k, 4-2k, 3-2k}, {1, 1, 2}]
V[0, 3-2k, 3+k, {1+2k, 2+2k}, {2, 1}1);

1 1 4k _ . i .
E1G2[1] = - — * E ) E__ Binomial[4-k, i]EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
3 =0 i=0

ER[1+2k, 1]3 (V[0, 2+2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k-i, {2+2k, 2+2k,
2+2k,2+2k, 3-2k}, {1,1,1,1,1}]V[0,3-2k, 3+k, {L+2k}, {1}]);

1 1 34k ) .
E1G2[2] = - — * §: ) Z Binomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
6 =0 i=0

ER[1+2k, 1]3 (V[0, 3-2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k, {2+2k, 2+2k,
2+2k,3-2k,3-2k}, {1,1,1,1,1}]V[0,3-2k, 3+k-i, {1+2k}, {1}]);

1 1 34k ) .
E1G2[3] = - — * §: ) Z Binomial[3+k, i]EC[4-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
6 =0 i=0

ER[1+2k, 1]3 (V[0, 4-2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k, {2+2k, 2+2k,
2+2k,4-2k,3-2k}, {1,1,1,1,1}]V[0,3-2k, 3+k-i, {1+2k}, {1}]);

1 1 4_k - . -
E2G2[1] = - — * §: ) Z Binomial[4 -k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
3 =0 i=0

ER[1+2k, 1]3 (V[0, 1+2k, 4-k-i, {2+2k, 2+2k, 2+2k, 2+2k}, {1,1,1, 1}]
V[0, 2+2k, i, {1+2k, 3-2k}, {1,1}] V[0, 3-2k, 3+k, {2+2k}, {1}]);

1 1 4-k 3 . )
E2G2[2] = —E*Z‘k:ozizoBlnomlal[él-k, i]EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]

ER[1+2k, 1]3 (V[0, 1+2k, 4-k-i, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}]V[O, 1+2k, i, {3-2k}, {1}]);

E2G2[3 L e S™ S™*pincmial[4-k, i] EC[1+2k, 3-2k, 1] EC[2+2Kk, 3-2k, 1
[3] == %Dy o Do Binomial[4-k, i] EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]

ER[1+2k, 1]3 (V[0, 1+2k, 4-k-i, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}] V[0, 2+2k, i, {3-2k}, {1}]);

1 1 3+k _ | . )
E2G2[4] = - — * §: ] Z Binomial[3+k, i]EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
3 =0 i=0

ER[1+2k, 1]3(V[0, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k}, {1, 1,1, 1}]
V[0, 3-2k,3+k-i, {1+2k, 4-2k}, {1, 1}] V[0, 4-2k, i, {3-2k}, {1}]);
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1 1 -k . ]
E3G2[1] = ;*Zﬂuozi:oBlnomlalH—k, i]EC[2+2k, 1+2k, 1]

EC[1+2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]

(V[O, 2+2k, i, {1+2k}, {1}]1 V[0, 1+2k, 4-k-i, {2+2k, 4-2k, 2+2k, 3-2k},
{(1,1,1,1}]V[0, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}1);:

1 3+k
E3G2[2] =Zk=ozﬁ=oBinomial[3+k, i]EC[3-2k, 1+2k, 1]

EC[1+2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]

(V[0,3-2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k, {3-2k, 4-2k, 2+2k, 3-2k},
{1,1,1,1}]V[0,3-2k, 3+k-i, {1+2k, 2+2k}, {1, 1}1);

1 1 -k . .
E4G2[1] = ;*Zk:ozi:osmomlalm-k, i]EC[2+2k, 1+2k, 1]

EC[1+2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[3-2k, 1]
(V[O, 2+2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k-i, {2+2k, 4-2k, 3-2k},
{1,1,1}]V[0,3-2k, 3+k, {1+2k, 4-2k, 2+2k}, {1, 1, 1}]);
1 3+k
E4G2[2] =Zk=ozﬁ=oBinomial[3+k, i]EC[3-2k, 1+2k, 1]
EC[1+2k, 3-2k, 1] EC[1+2k, 4-2k, 1] ER[3-2k, 1]
(V[0,3-2k, i, {1+2k}, {1}] V[0, 1+2k, 4-k, {3-2k, 4-2k, 3-2k}, {1, 1, 1}]
V[0, 3-2k,3+k-i, {1+2k, 4-2k, 2+2k}, {1, 1, 1}]);
1 4-k
E5G2[1] =Zk=OZE=OBinomial[4—k, i]EC[2+2k, 1+2k, 1]
EC[1+2k, 3-2k, 1] ER[2+2k, 1] ER[1+2k, 1] ER[3-2k, 1]
(V[0, 2+2k, i, {1+2k, 1+2k}, {1, 1}]V[0, 1+2k, 4-k-1i,
{2+2k,2+2k, 3-2k}, {1,1,1}]V[0,3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]);

1 1 34k _ . .
E5G2[2] = ;*ZlkzozizoBlnomlal[3+k, i]EC[4-2k, 1+2k, 1]

EC[1+2k, 3-2k, 1] ER[4-2k, 1] ER[1+2k, 1] ER[3-2k, 1]
(V[O, 4-2k, i, {3-2k, 1+2k}, {1, 1}] V[0, 1+2k, 4-k, {4-2k, 2+2k, 3-2k},
{1,1,1}]V[0, 3-2k, 3+k-1i, {1+2k, 4-2k}, {1, 1}]);
E5G2[3] =Z;_OZ:];Binomial[4—k, i]EC[2+2k, 1+2k, 1]EC[2+2k, 3-2k, 1]2

ER[1+2k, 1] (V[0, 2+2k, i, {1+2k, 3-2k}, {1, 1}] V[0, 1+2k, 4-k-1i,
{(2+2k,2+2k,4-2k}, {1, 1,1}] V[0, 3-2k, 3+k, {2+2k, 2+2k}, {1, 1}1);

1 1 -k . .
E6G2[1] = ;*Zk=ozi=oBlnomlal[4—k, i]EC[1+2k, 2+2k, 1]

EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1] ER[1+2k, 1]
(V[0,1+2k, 4-k-i, {2+2k, 2+2k}, {1, 1}] V[0, 2+2k, i, {1+2k, 3-2k,
4-2k}, {1,1,1}]V[0,3-2k, 3+k, {1+2k, 2+2k}, {1, 1}1);

1 4-k
E6G2[2] = Zkozi:oBinomialM—k, i]EC[1+2k, 3-2k, 1]

EC[2+2k, 3-2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(V[O, 1+2k, 4-k-i, {2+2k, 3-2k}, {1, 1}]V[O,1+2k, i, {3-2k, 4-2k},
{1, 1}]V[O0, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1,1,1}]);

1 1 4-k . . . 2
E7G2[1]=—*§: Z Binomial[4 -k, i]EC[1+2k, 3-2k, 1] EC[1+2k, 2+2k, 1]
2 =0 i=0

ER[1+2k, 1] (V[0, 2+2k, 4-k-i, {1+2k, 1+2k}, {1, 1}]
V[0, 1+2k, i, {3-2k, 2+2k, 2+2k, 2+2k}, {1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k}, {1}]);
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£762[2] = =+ 5" S Binomial[4-k, i] EC[1+2k, 242k, 1] EC[1+ 2k, 3-2k, 1]?
[2] = ~ %), ), o Binomialld-k, i] EC[1+2k, 2+2k, 1] EC[1+2k, 3-2k, 1]

ER[1+2k, 1] (V[0, 2+2k, 4-k-i, {1+2k}, {1}] V[0, 1+2k, i, {3-2k, 3-2k,
2+2k,2+2k}, {1,1,1,1}]1V[0,3-2k, 3+k, {1+2k, 1+2k}, {1, 1}]);

1 1 3tk . . 2
E7G2[3] = — %y > 'Binomial[3+k, i]EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]
2 =0 i=0

ER[1+2k, 1] (V[0, 3-2k, 3+k-i, {1+2k}, {1}]
V[0, 1+2k, 4-k, {3-2k, 3-2k, 3-2k, 2+2k}, {1,1,1,1}]
V[0, 3-2k, i, {1+2k, 1+2k}, {1, 1}1);

1 1 3k . ]
E7G2[4] = ;*Zk=ozi=oB1nom1al[3+k, il]EC[1+2k, 4-2k, 1]

EC[1+2k, 3-2k, 1]2ER[1+2k, 1] (V[0, 4-2k, 3+k-i, {1+2k}, {1}]
V[0, 1+2k, 4-k, {4-2k, 3-2k, 3-2k, 2+2k}, {1,1,1,1}]
V[0, 3-2k, i, {1+2k, 1+2k}, {1, 1}]);

1 1 4-k . . - 2
E8G2[1] = — * E: OZ Binomial[4 -k, i] EC[2+2k, 3-2k, 1] EC[1+2k, 2+2k, 1]
2 = i=0

ER[1+2k, 1] (V[0, 2+2k, 4-k-i, {1+2k,1+2k, 3-2k}, {1,1,1}]V[0, 1+2k,
i, {2+2k,2+2k, 2+2k}, {1,1,1}]V[0,3-2k, 3+k, {2+2k}, {1}]);

£862[2] = —+ 5" S Binomial[4-k, i] EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]?
[2] = ~ %), ), Binomiall4-k, i] EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]

ER[1+2k, 1] (V[0, 1+2k, 4-k-i, {3-2k}, {1}] V[0, 1+2k, i, {3-2k, 3-2k,
2+2k}, {1,1,1}]V[0,3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1,1, 1}]);

E8G23—1 ' A_kB' ial[4-k, i]EC[2+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]2
[31 = ~ %D, , ), oBinomiall4-k, i] EC[2+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]

ER[1+2k, 1] (V[0, 2+2k, 4-k-i, {3-2k}, {1}]1V[0, 1+2k, i, {3-2k, 3-2k,
2+2k}, {1,1,1}]1V[0,3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1,1, 1}]);

1 1 34k _ . .
E8G2[4] = Z*ZkzozizoBlnomlal[3+k, i]EC[3-2k, 4-2k, 1]

EC[1+2k, 3-2k, 1]2ER[1+2k, 1]
(V[0, 4-2k, 3+k-i, {3-2k}, {1}] V[0, 1+2k, 4-k, {3-2k, 3-2k, 2+2k},
{1,1,1}]V[0,3-2k, i, {4-2k, 1+2k, 1+2k}, {1,1,1}]);

£962[1] = =+ 5™ S Binomial[4-k, i] EC[2+2k, 3-2k, 1]2EC[1+2k, 2+ 2k, 1
[11= ~ %D o D, oBinomiall4-k, i] EC[2+2k, 3-2k, 1]°EC[1+2k, 242k, 1]

ER[1+2k, 1] (V[0, 2+2k, 4-k-i, {1+2k, 3-2k, 3-2k}, {1, 1, 1}]V[0, 1+2k,
i, {2+2k, 2+2k}, {1, 1}]V[0, 3-2k, 3+k, {2+2k, 2+2k}, {1, 1}]);

1 1 4-k
_ = - . _ - _ 2
E9G2[2] = = E: =oZi=oB1nom1al[4 k, i]EC[1+2k, 3-2k, 1]

EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(V[O,1+2k, 4-k-i, {3-2k, 3-2k}, {1, 1}]V[0,1+2k, i, {2+2k, 3-2k},
{1, 1}]1V[O0, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1,1,1}]);

1 1 4-k
_ - . . _ . _ 2
E9G2[3] = > * E " Ei=OB1nom1al[4 k, i]EC[2+2k, 3-2k, 1]

EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(V[0,2+2k, 4-k-i, {3-2k, 3-2k}, {1, 1}]1V[0,1+2k, i, {2+2k, 3-2k},
{1, 1}]1V[O0, 3-2k, 3+k, {1+2k, 2+2k, 2+2k}, {1,1,1}]);

£962[4] = =+ 5" S Binomial[3+k, i] EC[4-2k, 3-2k, 1]2EC[1+2k, 3-2k, 1
[4]= ~ %D, )., Binomial[3+k, i] EC[4-2k, 3-2k, 1]°EC[1+2k, 3-2k, 1]
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ER[1+2k, 1] (V[0, 4-2k, 3+k-i, {3-2k, 3-2k}, {1,1}] V[0, 1+2k, 4-k,
{2+2k, 3-2k}, {1,1}]V[0,3-2k, i, {1+2k, 4-2k, 4-2k}, {1,1, 1}]);

1 4-k
E10G2[1] = Z‘M ZizoBinomial[4—k, i]EC[1+2k, 2+2k, 1]

EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] ER[1+2k, 1]
(V[O,2+2k, 4-k-i, {1+2k, 3-2k}, {1, 1}] V[0, 1+2k, i,
{(2+2k,2+2k, 3-2k}, {1,1,1}]V[0,3-2k, 3+k, {1+2k, 2+2k}, {1, 1}1);

3+k
_+0Binomial[3+k, i]EC[1+2k, 3-2k, 1]

1 1
E10G2[2] = ; *ano

EC[1+2k, 4-2k, 1] EC[4-2k, 3-2k, 1] ER[1+2k, 1]
(V[0, 4-2k, i, {1+2k, 3-2k}, {1,1}] V[0, 1+2k, 4-k, {2+2k, 4-2k, 3-2k},
{1,1,1}]V[0, 3-2k, 3+k-i, {1+2k, 4-2k}, {1, 1}]);

3 A 4 . 5 .
GW27Half = Factor[AlGZ + Zj=1 B1G2[j] + Zj=1 B2G2[j] + Zj=1 C1G2[j] +
Y 2623 ® 3623 Y cac2(3 > p1e2[j
S cacatst s 3T, casatn + 3, caces) + 5% picats
2 . 2 . 2 . 3 .
Zj=1 D2G2[j] *Zj=1D3G2[3] +Zj=1 D4G2[j] +Zj=1E1G2[j] +
4 - 2 - 2 - 3 - 2 -
Zj=1 E2G2[j] +Zj=1E3G2[j] +Zj=1 E4G2[j] +Zj=1E5G2[j] +Zj=1E6G2[j] +
4 . 4 - 4 . 2 -
Zj=1 E7G2[3] +Zj=1E8G2[j] +Zj=1E9G2[j] +Zj=1E10G2[j]],

GW27 = Simplify [GW27Half + (GW27Half /. y » -y) ]

1345
out[146]= — ———
24

in[147):= AlG4 = Factor[
1 3 2
Zk Z EC[1+2k, 3-2k, j]ER[1+2k, 7-273] (Z"P VIp, 1+2k, 4-k, {2+2k,
=0 =1 =0
3-2k}, {7-23, 3}1VI2-p, 3-2k, 3+k, {1+2k}, {3}1)]

4-k
((Z .Binomial[4-k, i] EC[2+2k, 142k, 2]
i=

1
B1G4[1] =Factor[§:
EC[1+2k, 3-2k, 1] ER[1+2k, 1]

(Z;)Z:V[p, 2+2k, i, {L+2k}, {2})]V[q, L+2k, 4-k-i, {2+2k, 2+
2k, 3-2k}, {2,1,1}]V[2-p-q, 3-2k, 3+k, {1L+2k}, {1}])) +
(Z:;:BinomialH—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(ZLOZ;ZV[p, 2+2k, i, {1+2k}, {1}]V[q, 1+2k, 4-k-i, {2+2k, 2+
2k, 3-2k}, {1,1, 2}]1V[2-p-q, 3-2k, 3+k, {L+2k}, {2}])) +

4-k
( _ Binomial[4-k, i] EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]

2 2-
(Z.p_ozq_zvm, 2+2k, i, {1+2k}, {1}]1V[qg, 1+2k, 4-k-1i, {2+2k, 2+

2k, 3-2k}, {1, 3,1}1V[2-p-q, 3-2k, 3+k, {1+2k}, {1}1)))]:

1 1 3sk ] .
B1G4[2] = Factor[z *Zk:o ((Zﬁ=0B1nom1al[3+k, i] EC[4-2k, 1+2k, 2]

EC[1+2k, 3-2k, 1] ER[1+2k, 1]
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(Z:=OZ::V[p, 4-2k, i, {L1+2k}, {2}1V[q, 1+2k, 4-k, {4-2k, 2+2k,
3-2k}, {2,1,1}]V[2-p-q, 3-2k, 3+k-i, {1+2k}, {1}])) +
(Zi::Binomial[3+k, i]EC[4-2k, 1+2k, 1]EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(Z‘;o 2:”V[p, 4-2k, i, {1+2k}, {1}]1V[q, 1+2k, 4-k, {4-2k, 2+2k,
3-2k}, {1,1,2}]V[2-p-q, 3-2k, 3+k-1i, {1+2k}, {2}])) +
(Zi:Binomial[3+k, i]EC[4-2k, 1+2k, 1]EC[1l+2k, 3-2k, 1] ER[1+2k, 3]
(ZZ=OZ:;§V[p, 4-2k,i, {1+2k}, {1}]V[q, 1+2k, 4-k, {4-2k, 2+2k,

3-2k}, {1, 3,1}1V[2-p-q,3-2k,3+k-1i, {1+2k}, {1}])))];

1 1 34k _ . .
B1G4[3] = Factor[; *Zlk=0 ((Z=0B1nom1al[3+k, i]EC[3-2k, 1+2k, 2]

EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(ZE=OZ:;§V[p, 3-2k, i, {1+2k}, {2}]V[q, 1+2k, 4-k, {3-2k, 2+2k,
3-2k}, {2,1,1}]V[2-p-q, 3-2k, 3+k-1, {1+2k}, {1}])) +
(Zi::Binomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 2] ER[1+2k, 1]
(Z;Z:;‘O’V[p, 3-2k, i, {1+2k}, {1}1V[q, 1+2k, 4-k, {3-2k, 2+2k,
3-2k}, {1,1,2}]V[2-p-q, 3-2k, 3+k-1i, {1+2k}, {2}])) +
(Zi::Binomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 3]
(Z‘;=OZ:;EV[p, 3-2k, i, {1+2k}, {1}]1V[q, 1+2k, 4-k, {3-2k, 2+2k,
3-2k}, {1,3,1}]V[2-p-q, 3-2k, 3+k-i, {1+2k}, {1}])))];

B2G4[1] = Factor[znl(zo ((Z‘_H;Binomialm—k, i]EC[1+2k, 3-2k, 2]

i=

EC[3-2k, 1+2k, 1]ER[1+2k, 1]
2 2-
(Zp_ozq_‘;wp, 1+2k,4-k-i, {2+2k, 3-2k}, {1, 2}]V[q, 3-2k, 3+k,
{(1+2k,1+2k}, {2, 1})]V[2-p-q, 1+2k, i, {3-2k]}, {1}])) +

( ‘_H;Binomial[4—k, i]EC[l+2k, 3-2k, 1] EC[3-2k, 1+2k, 2] ER[L+2k, 1]
(Z;_OZ‘::EV[p,1+2k,4-k-i,{2+2k,3-2k},{1,1}]V[q,3-2k,3+k,
{(1+2k, 1+2k}, {1, 2}]V[2-p-q, 1L+2k, i, {3—2k},{2}]))+
(Z::zBinomial[ll-k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1] ER[1+2k, 3]
2 2-p
(Zp Zq Vip, 1+2k, 4-k-i, {2+2k, 3-2k}, {3, 1}] V[q, 3-2k, 3+k,
=0 =0
{(1+2k, 1+2k}, {1,1}]V[2-p-q, L+2k, i, {3—2k},{1}])))];

1 4-k
B2G4[2] = Factor[zlk_o ((Z .Binomial[4-k, i] EC[1+2k, 3-2k, 2]

i=

EC[3-2k, 2+2k, 1] ER[1+2k, 1]
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(Z;)Z;:V[p, 1+2k,4-k-i, {2+2k, 3-2k}, {1, 2}]V[q, 3-2k, 3+k,
{L+2k, 2+2k}, {2, 1}1V[2-p-q, 2+2k, i, {3-2k]}, {1}])) ¥

(Z:;:BinomialH—k, i]EC[1+2k, 3-2k, 11 EC[3-2k, 2+2k, 2] ER[1+2k, 1]

(ZLOZ;EV[p, 1+2k,4-k-i, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k, 3+k,

{1+2k, 2+2k}, {1, 2}]V[2-p-q, 2+2k, i, {3-2k}, {2}])) +

(> Binomial[a-k, 1] EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1] ER[1+2k, 3]
2 2-p
(ZP Zq Vip, 1+2k, 4-k-1i, {2+2k, 3-2k}, {3, 1}]V[q, 3-2k, 3 +k,
=0 =0
{1+2k, 2+2k}, {1, 1}]V[2-p-q, 2+2k, i, {3-2k}, {1}])))];

1 3+k
B2G4[3] = Factor[zk_o ((Z .Binomial[3+k, i] EC[1+2k, 3-2k, 2] EC[3-2k, 4-2k, 1]

2 2-p
ER[1+2k, 1] (ZP=OZq=OV[p, 1+2k, 4-k, {2+2k, 3-2k}, {1, 2}]V[q, 3-2k,
3+k-i, {1+2k, 4-2k}, {2, 1}]1V[2-p-q, 4-2k, i, {3-2k}, {1}])) +
(Zj::Binomial[3+k, i]EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 2]
2 2-p
ER[1+2k, 1] (szozq:owp, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k,
3+k-i, {1+2k, 4-2k}, {1, 2}]1V[2-p-q, 4-2k, i, {3-2k}, {2}])) +
(Zji];Binomial[3+k, i]EC[l1+2k, 3-2k, 1]EC[3-2k, 4-2k, 1] ER[1+2k, 3]
2 2-p )
(Zp Zq Vip, 1+2k, 4-k, {2+2k, 3-2k}, {3, 1}1V[q, 3-2k, 3+k-1i,
=0 =0
{(1+2k, 4-2k}, {1, 1})]1V[2-p-q, 4-2k, i, {3-2k}, {1}])))]:

1 4-k
B2G4[4] = Factor[zk_0 ((Z .Binomial[4-k, i] EC[1+2k, 2+2K, 2]

i=

EC[2+2k, 3-2k, 1] ER[1+2k, 1]
2 2-
(Zp_ozq_‘;wp, 1+2k,4-k-1i, {2+2k, 2+2k}, {1, 2}1V[q, 2+2k, i,
{1+2k,3-2k}, {2, 1})]V[2-p-q, 3-2k, 3+k, {2+2k}, {1}])) +

4-k
( _ Binomial[4-k, i] EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 2] ER[1+2k, 1]

(Z;_OZ:EV[p, 1+2k,4-k-i, {2+2k, 2+2k}, {1, 1}]V[q, 2+2k, i,
{1+2k, 3-2k}, {1, 2})]V[2-p-q, 3-2k, 3+k, {2+2k}, {2}])) +
(Z::zBinomial[ll-k, i]EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] ER[1+2k, 3]
2 2-p
(DD oVip 142k, 4-k-1i, {242k, 2+2k}, (3, 1}] V[q, 2+ 2k, i,

{1+2k,3-2k}, {1, 1}]1V[2-p-q, 3-2k, 3+k, {2+2k}, {1}1)))]:

1 1 4-k —d-k-r . )
ClG4[1] = Factor [ E * Zk=0 (Zr:O Z Multinomial[r, s, 4 -k -r-s]

s=0

EC[2+2k, 1+2k, 1] EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1] ER[1+2k, 1]
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2 2-p 12-P-4
(Do Dot D VIR, 242K, £, {142k}, (1}] Vg, 2+2k, s, {1+2Kk}, {1}]
V{u,1+2k, 4-k-r-s, {2+2k, 2+2k, 2+2k, 3-2k}, {1, 1,1, 1}]
V[2-p-q-u, 3-2k, 3+k, {1+2k},{1}]))];
3+k - - - -
C1G4[2]-Factor[ Zk (Z Z Binomial[4 - k, r] Binomial[3 +k, s]
s=0
EC[2+2k, 1+2k, 1]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] ER[1+2k, 1]
2 2-p 12-P-9
(Do Doe De VIR, 242K, £, (1+2Kk}, (1)1 VIq, 3-2k, s, {1+2Kk}, {1}]
V[u, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k, 3-2k}, {1,1, 1, 1}]
V[2-p-q-u, 3-2k, 3+k-s, {1+2k},{1}]))];
3+k
C1G4[3]-Factor[—*zlk (Z Z Binomial[4 -k, r] Binomial[3 +k, s]
EC[2+2k, 1+2k, 1]EC[3-2k, 1+2k, 1] EC[1+2k, 4-2k, 1] ER[1+2k, 1]
2 2-p 12-P-9
(Do Dot D VIR, 242K, £, {142k}, (1}]VIq, 3-2k, s, {1+2Kk}, {1}]
V[u, 1+2k, 4-k-r, {2+2k, 2+2k, 3-2k, 4-2k}, {1,1, 1, 1}]
V[2-p-qg-u, 4-2k, 3+k-s, {1+2k},{1}]))];
c1G4[4 t S Multinomial 3+k
[4] = Fac or[ Zk (Z Z Multinomial[r, s, 3+k-r-s]
EC[3-2k, 1+2k, 1] EC[3-2k, 1+2k, 1] EC[3-2k, 1+2k, 1] ER[1+2k, 1]
2 2-p 12-P-9
(DD es Dus VIR, 3-2k, £, {142k}, (1}]VIq, 3-2k, s, (1+2k}, (1}]

Viu, 1+2k, 4-k, {2+2k, 3-2k, 3-2k, 3-2k}, {1, 1,1, 1}]
V[2-p-g-u, 3-2k, 3+k-r-s, {L+2k}, {1}]))];

1 3+k —3+k-r
ClG4[5] = Factor|— * Multinomial[r, s, 3+k-r-s]
[+ 2 (020
EC[3-2k, 1+2k, 1] EC[3-2k, 1+2k, 1] EC[4-2k, 1+2k, 1] ER[1+2k, 1]
2 2-p 2-p-q
(Do Dot D VIR, 3-2k, £, (1+2k}, (1)) VIq, 3-2k, s, {1+2Kk}, {1}]
V[u,1+2k, 4-k, {2+2k, 3-2k, 3-2k, 4-2k}, {1,1, 1, 1}]
V[2—p—q—u,4—2k,3+k—r—s,{1+2k},{1}]))];
1 4-k-
C2G4[1] = Factor[zllk_o (Z Z rMultinomial[r, s,4-k-r-s]

EC[2+2k, 1+2k, 1] EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]
2 2-p 12-pP-9
ER[1+2k, 1] (ZPOZMZMO VIp, 2+2k, s, {1+2k}, {1}]
Vig, 1+2k, r, {2+2k, 2+2k, 2+2k}, {1, 1, 1}]V[u, 2+2k, d-k-r-s,
{(1+2k, 3-2k}, {1, 1}]V[2-p-qg-u, 3-2k, 3+k, {2+2k}, {1}]))];

4-k-
c2G4[2] = Factor[zk (Zr Z "Multinomial[r, s, 4-k-r-s]EC[2+2k, 1+2k, 1]
EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1] ER[1+2k, 1]

2 2-p 2-p-q
(Z=OZ=OZ=O Vip, 2+2k, s, {1+2k}, {1}]1V[q, 1+2k, r,

(2+2k,2+2k,3-2k}, {1,1,1}] V[u, 3-2k, 3+k, {L+2k, 1+2k},
(1,1}]V[2-p-g-u, 1+2k, 4-k-r-s, {3-2k}, {1}]))];
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1 4-k 4-k-
C2G4[3] = Factor[§: . (§ OZ . "Multinomial[r, s, 4-k-r-s]EC[2+2k, 1+2k, 1]
= = Is=

EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] ER[1+2k, 1]
2 2-p 2-p-q
(Zp=ozq=ozm=o VIp, 2+2k, s, {1+2k}, {1}1V[q, 1+2k, r,
(2+2k, 2+2k, 3-2k}, {1,1,1}]V[u, 3-2k, 3+k, {L+2k, 2+2k},
{1, 1}]V[2-p-q-u, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k —3+k _ . . .
C2G4[4] = Factor [Zlk:O (Zz:O Zs:O Binomial[4 -k, r] Binomial[3 +k, s]
EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1] ER[1+2k, 1]
2 2-p 2-p-q
(Z-,::oan:ome Vip, 2+2k, r, {1+2k}, {1}]1V[q, 1+2k, 4-k-=r,
{(2+2k, 2+2k, 3-2k}, {1,1,1}]V[u, 3-2k, s, {1+2k, 4-2k},
{1,1}1V[2-p-q-u, 4-2k, 3+k-s, {3-2k}, {1}1))]:

1 4-k 4-k-r
C2G4[5] = Factor[ > . (§ . > . Multinomial[r, s, 4-k-r-s] EC[3-2k, 1+2k, 1]
= = Is=

EC[1+2k, 2+2k, 1]EC[2+2k, 1+2k, 1] ER[1+2k, 1]

2 2-p 12-P-4
(Do Dt De VIR, 3-2k, 34k, (1+2k}, (1}]1VIq, 1+2k, £,
{2+2%k,2+2k, 3-2k}, {1,1,1}] V[u, 2+2k, s, {1+2k, 142k},

{1,1}]V[2-p-g-u, 1+2k, 4-k-r-s, {2+2k}, {1}]))];

1 4-k 3+k _ | R . .
C2G4[6] = Factor [Z:k:o (Zr:O Zs:O Binomial[4 -k, r] Binomial[3 +k, s]
EC[3-2k, 1+2k, 1]EC[1+2k, 2+2k, 1]EC[3-2k, 2+2k, 1] ER[1+2k, 1]
2 2-p 12-P-9
(Do enDie VIP, 3-2k, s, {1+2k}, {1}]V[q, 1+2k, 4-k-x,
(2+2k,2+2k, 3-2k}, {1,1,1}]V[u, 2+2k, r, {L+2k, 3-2k},
{1, 1}]V[2-p-qg-u, 3-2k, 3+k-s, {2+2k}, {1}]))];

1 4-k 3+k
C2G4[7] = Factcu:[zk_0 (Zko > Binomial[4 -k, r] Binomial[3+k, s]

s=0

EC[3-2k, 1+2k, 1] EC[1+2k, 2+2k, 1] EC[4-2k, 2+2k, 1] ER[1+2k, 1]
2 2-p 12-P-4

(Z,p=ozq=ozn,=o Vip, 3-2k, s, {1+2k}, {1}]V[q, 1+2k, 4-k-r,
(2+2k, 2+2k, 3-2k}, {1,1,1}]V[u, 2+2k, r, {1+2k, 4-2k},
{1,1}]V[2—p—q-u,4-2k,3+k—s,{2+2k},{1}]))];

1 4-k 3+k | R . .
c2G4[8] = Factor[zk=o (Zko Zs=o Binomial[4 -k, r] Binomial[3 +k, s]
EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] EC[3-2k, 1+2k, 1]
2 2-p 2-p-q

ER[1+2k, 1] (Z'quozmo VIp, 3-2k, s, {1+2k}, {1}]V[q, 1+2k,
4-k-r, {2+2k,3-2k, 3-2k}, {1, 1,1}]V[u, 3-2k, 3+k-s,
{1+2k, 1+2k}, {1, 1}]V[2-p-q-u, L+2k, r, {3—2k},{1}]))];

1 4-k 3+k
C2G4[9] =Factor[§: . (§ OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = Is=
EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1] EC[3-2k, 2+2k, 1]
2 2- 2-p-
ER[1+2k, 1] (E: . > z > _Eqv[p, 3-2k, s, {1+2k}, {1}1V[q, 1+2k,

4-k-r, {2+2k, 3-2k,3-2k}, {1,1,1}] V[u, 3-2k, 3+k-s,
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{(1+2k, 2+2k}, {1, 1}]V[2-p-qg-u, 2+2k, r, {3-2k}, {1}]))];

1 3+k 3+k-
C2G4[10] = Factor[ > (5: +OZ +0 “Multinomial[r, s, 3+k-r-s]
= = s =

EC[3-2k, 1+2k, 11 EC[1+2k, 3-2k, 1] EC[3-2k, 4-2k, 1] ER[1+2k, 1]

(Z:=OZ:;§Z:;§_qV[p, 3-2k, r, {1+2k}, {1}1V[q, 1+2k, 4-k,

(2+2k,3-2k,3-2k}, {1,1,1}] V[u, 3-2k, s, {L+2k, 4-2k},
{1,1}]V[2-p-g-u, 4-2k, 3+k-r-s, {3-2k}, {1}]))];

1 4-k —3+k _ | . . .
C2G4[11] = Factor [Zlk:o (Zr:O Zs=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]EC[4-2k, 1+2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 3-2k, s, {1+2k}, {1}]1V[q, 1+2k,
4-k-r, {2+2k, 3-2k, 4-2k}, {1,1,1}]V[u, 4-2k, 3+k-s,
{(1+2k, 1+2k}, {1,1}]1V[2-p-q-u, 1+2k, r, {4—2k},{1}]))];

1 4-k 3+k
C2G4[12] = Factor[zlk_o (ZO > Binomiall[4 -k, r] Binomial[3+k, s]

s=0

EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1] EC[4-2k, 2+2k, 1]

2 2-p 12-P-9
ER[1+2k, 1] (Zpozqozmo Vip, 3-2k, s, {1+2k}, {1}]V[q, 1+2k,
4-k-r, {2+2k,3-2k, 4-2k}, {1,1,1}]V[u, 4-2k, 3+k-s,
(1+2k, 2+2k}, {1, 1}]V[2-p-g-u, 2+2k, r, {4-2k}, {1}]))];

1 3+k 3+k-
C2G4[13] = Factor[zlk_o (Z&o > " Multinomiallr, s, 3+k-r-s]

s=0

EC[3-2k, 1+2k, 11 EC[1+2k, 4-2k, 1] EC[3-2k, 4-2k, 1] ER[1+2k, 1]

2 2-p 12-P-4
(Do Dot De VIR, 3-2k, £, (1+2Kk}, (1}] VI, 1+2k, 4-k,
{2+2%,3-2k, 4-2k}, {1, 1, 1}] V[u, 4-2k, s, {1+2k, 3-2k}, {1, 1}]

Vi2-p-q-u,3-2k, 3+k-z-s, {4-2k}, {1}1))]

1 4-k 4-k-
c3e4[l] = Factor[ > . (§ OZ . “Multinomial[r, s, 4-k-r-s]
= = Is=

EC[1+2k, 2+2k, 1]EC[1+2k, 2+2k, 1]EC[2+2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (ZOZOZO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, s, {1+2k, 1+2k, 3-2k}, {1, 1, 1}]V[u, 1+2k, d-k-r-s,
(2+2k}, {1}]V[2-p-q-u, 3-2k, 3+k, {2+2k},{1}]))];
1 1 4-k —3+k _ | . . .
C3G4[2] = Factor [ ; * Zm:o (Zr:O ZS=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (Zpozqozmo Vip, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, 4-k-r, {1+2k, 3-2k, 3-2k}, {1, 1, 1}] V[u, 3-2k,
s,{2+2k},{1}]V[2—p—q—u,3—2k,3+k—s,{2+2k},{1}]))];

1 1 4-k —3+k | ) . ]
C3G4[3] = Factor[; *Zk=0 (Zr:O Zs=0 Binomial[4 -k, r] Binomial [3 +k, s]
EC[l+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1]
2 2-p 12-P-4
ER[1+2k, 1] (ZPOZ‘MZM Vip, 1+2k, r, {2+2k, 2+2k}, {1, 1}]



d7Mathematica.nb | 29

Vig, 2+2k, 4-k-r, {1+2k, 3-2k, 4-2k}, {1,1,1}]V[u, 3-2k
s,{2+2k},{1}]V[2—p—q—u,4—2k,3+k—s,{2+2k},{1}]))]

4-k-
C3G4[4]-Factor[ Zﬂ( (Z Z “Multinomiallr, s, 4-k-r-s]

EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]
2 2- 2-p-
ER[1+2k, 1] (Zpozqizmz VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]

Vig, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}]V[u, 1+2k, s,
3 2k},{1}]V[2—p—q-u,1+2k,4-k—r—s,{3-2k},{1}]))]
4-k-
C3G4[5]=Factor[Zk (Zk Z “Multinomial[r, s, 4-k-r-s]

EC[1+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]EC[2+2k,3-2k, 1]
2 2-p 2-p-q
ER[1 +2k, 1](E =0§ =o§ - Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]

Viq, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1, 1, 1}]V[u, 1+2k, s,
(3 2k},{1}]V[2—p—q—u,2+2k,4—k—r—s,{3—2k},{1}]))]

C3G4[6] = Factor[—*zlk (Z 24 e rMultinomial[r, s, 4-k-r-s]

EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
2 2-p 12-P-9
ER[1+2k, 1] (Zpozqozmo Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]

Vg, 3-2k, 3+k, {L+2k, 2+2k, 2+2k}, {1, 1, 1}] V[u, 2+2k, s,
(3 2k},{1}]V[2—p—q—u,2+2k,4—k—r—s,{3—2k},{1}]))]

1 4-k 3+k
C3G4[7] = Factor[ > . (§ OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = IS =

EC[l+2k, 3-2k, 1]EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (Z"POZMZ‘MO V[p, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[g, 3-2k, 3+k-s, {L+2k, 1+2k, 4-2k}, {1, 1, 1}]V[u, 4-2k
s, {3-2k}, {1})1V[2-p-q-u, 1+2k, 4-k-r, {3—2k},{1}]))]
1 4-k 3+k
C3G4[8] = Factor[Z‘k . (Zk OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = IS =
EC[l+2k, 3-2k, 1] EC[2+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
2 2-p 12-pP-9
ER[1+2k, 1] (ZOZOZO Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
Vg, 3-2k, 3+k-s, {1+2k, 2+2k, 4-2k}, {1,1,1}]V[u, 4-2k
s, {3-2k}, {1})]V[2-p-q-u, 2+2k, 4-k-=r, {3—2k},{1}]))]

3+k 3+k-
C3G4[9] —Factor[—*zlk (Z+ Z+ *Multinomial[r, s, 3+k-r-s]

EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (Zpozqozmo VIp, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]
V[g, 3-2k,3+k-r-s, {1+2k, 4-2k, 4-2k}, {1, 1, 1}]

Viu, 4-2k, s, {3-2k}, {1})]V[2-p-q-u, 4-2k, r, {3-2k}, {1}]))]
c4G4[1]=Factor[Zk (ZZ Z4krMultinomial[r,s,4—k—r—s]

EC[1+2k, 2+2k, 11 EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
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2 2- 2-p-
ER[1l+2k, 1] (Z_OZ_EZ_EqV[p, 1+2k, r, {2+2k, 2+2k}, {1, 1}]

Vig, 2+2k, s, {1+2k, 1+2k}, {1, 1}]V[u, 1+2k, 4-k-r-s,
(2+2k,3-2k}, {1, 1})]V[2-p-g-u, 3-2k, 3+k, {1+2k}, {1}]))];

1 4-k 4-k-
C4G4[2] = Factor[Z‘lk o (Zr OZ 0 rMultinomial[r, s, 4-k-r-s]
= = IS =
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1]EC[1+2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (ZPOZMZ‘MO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, s, {1+2k, 3-2k}, {1, 1}]V[u, 3-2k, 3+k, {2+2k, 1+2k},
{1,1}]V[2—p—q—u,1+2k,4—k—r—s,{3—2k},{1}]))];

1 4-k —4-k-
C4G4[3] = Factor [an-o (Z_o Z : Multinomial[r, s, 4-k-r-s]

s=0

EC[l+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (ZOZOZO Vip, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
Vg, 2+2k, s, {1+2k, 3-2k}, {1, 1}]V[u, 3-2k, 3+k, {2+2k, 2+2k},
{1,1}]V[2-p-q-u, 2+2k, 4-k-r-s, {3-2k}, {1}]))];

1 4-k 3+k
C4G4[4] = Factor[zk . (Z‘k OZ .Binomial[4 -k, r] Binomial[3+Xk, s]
= = Is=
EC[1+2k, 2+2k, 1] EC[2+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]
2 2-p 12-pP-9
ER[1+2k, 1] (ZOZOZO VIp, 1+2k, r, {2+2k, 2+2k}, {1, 1}]
Viqg, 2+2k, 4-k-r, {1+2k, 3-2k}, {1, 1}] V[u, 3-2k, 3+k-s,
{2+2k, 4-2k}, {1, 1}]1V[2-p-q-u, 4-2k, s, {3-2k}, {1}]))]:

1 4-k 4-k-
C4G4[5] = Factor[ > (§ o “Multinomial[r, s, 4-k-r-s]
= = Is=

EC[1+2k, 3-2k, 1] EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1]

2 2-p 2-p-q
ER[1+2k, 1] (ZOZOZO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]

Vig, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}] V[u, 1+2k, 4-k-r-s,
(2+2k, 3-2k}, {1, 1}]V[2-p-qg-u, 2+2k, s, {1+2k}, {1}]))];

1 4-k 3+k
C4G4[6] = Factor[ > . ( > OZ +O Binomial[4 -k, r] Binomial[3 +k, s]
= = Is=

EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 1]EC[1+2k, 3-2k, 1]
2 2-p 12-P-9
ER[1+2k, 1] (ZPOZL”ZJO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 1+2k}, {1, 1}]V[u, 1+2k, 4-k-r,
{3-2k,3-2k}, {1, 1}]1V[2-p-q-u, 3-2k, s, {1+2k}, {1}]))];
1 4-k 3+k
C4G4[7] = Factor[zk . (Zr OZ .Binomial[4 -k, r] Binomial[3+k, s]
= = Is=
EC[1+2k, 3-2k, 1]EC[3-2k, 1+2k, 1]EC[1+2k, 4-2k, 1]
2 2-p 12-p-9
ER[1+2k, 1] (Z"POZ“Z‘MO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 1+2k}, {1, 1}]V[u, 1+2k, 4-k-r,

{3-2k, 4-2k}, {1, 1}]V[2-p-q-u, 4-2k, s, {1+2k}, {1}]))],-

1 4-k —4-k-
C4G4[8] =Factor[ E o ( E OZ orMultinomial[r, s, 4-k-r-s]
= = IS =
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EC[1+2k, 3-2k, 1] EC[2+2k, 1+2k, 1]EC[2+2k, 3-2k, 1]
2 2-p 2-p-q
ER[1+2k, 1] (Z'MZ“Z‘M VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[g, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r-s,
{1+2k,3—2k},{1,1}]V[2—p—q—u,1+2k,s,{2+2k},{1}]))];
1 4-k —i3+k _ | . . .
C4G4[9] = Factor [an:o (Z&:o Zs=o Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 3-2k, 1]
2 2-p 12-P-9
ER[1+2k, 1] (ZPOZHZMO VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r,
{3-2k,3-2k}, {1, 1}]1V[2-p-q-u, 3-2k, s, {2+2k}, {1}]))];
1 4-k —3+k _ | . . .
C4G4[10] = Factor [Zlk:o (Zx:O Zs=0 Binomial[4 - k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[2+2k, 3-2k, 1]EC[2+2k, 4-2k, 1]
2 2-p 12-P-9
ER[1+2k, 1] (Zpozqozmo VIp, 1+2k, r, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, 3+k-s, {1+2k, 2+2k}, {1, 1}] V[u, 2+2k, 4-k-r,
{3-2k, 4-2k}, {1, 1}]1V[2-p-q-u, 4-2k, s, {2+2k}, {1}]))]:
1 4-k —3+k _ | . . .
C4G4[11] = Factor [Zlk:o (Zr:O ZS=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]
2 2-p 12-P-9
(ZFOZEFOZM:() V[p, 1+2k, r, {2+2k, 3-2k}, {1, 1}]V[q, 3-2k, 3+k-s,
{1+2k, 4-2k}, {1, 1}]1V[u, 4-2k, s, {3-2k, 1+2k}, {1, 1}]
V[2-p-qg-u, 1+2k, 4-k-=r, {4-2k},{1}]))];
1 4-k —3+k _ | . . .
C4G4[12] = Factor [Zm:o (Zr:O ZS=0 Binomial[4 -k, r] Binomial[3 +k, s]
EC[1+2k, 3-2k, 1] EC[4-2k, 3-2k, 1]EC[2+2k, 4-2k, 1] ER[1+2k, 1]
2 2-p 2-p-q
(Z,p=ozq=ozn,=o Vip, 1+2k, r, {2+2k, 3-2k}, {1, 1}]1V[q, 3-2k, 3+k-s,
{1+2k, 4-2k}, {1, 1}]1V[u, 4-2k, s, {3-2k, 2+2k}, {1, 1}]

V[2-p-qg-u, 2+2k, 4-k-r, {4-2Kk}, {1}]))];

1 3+k 3+k-
C4G4[13] = Factor [Zﬂ(_o (Z_o Z : Multinomial[r, s, 3+k-r-s]

s=0

EC[1+2k, 3-2k, 1]EC[4-2k, 3-2k, 1]EC[3-2k, 4-2k, 1]
2 2-p 12-P-4
ER[1+2k, 1] (Z‘quozw VIp, 1+2k, 4-k, {2+2k, 3-2k}, {1, 1}]
V[q, 3-2k, r, {1+2k, 4-2k}, {1, 1}]V[u, 4-2k, s, {3-2k, 3-2k},
(1,1}]V[2-p-qg-u, 3-2k, 3+k-r-s, {4-2k}, {1}]))];

1 1 ,
D1G4[1]=——*§: EC[1+2k, 3-2k, 2] ER[1+2k, 1]
3 =0

(Z;_OV[p, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k}, {1, 1,1, 2}]
VI[l-p, 3-2k, 3+k, {1+2k}, {2}]);

1 1
D1G4[2] = —*ZkOEC[uzk, 3-2k, 1]1EC[1+2k, 2+2k, 2] ER[1+2k, 1]
2 =
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(Z;=0V[p, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k}, {2, 1, 2, 1}]
V[l-p, 3-2k, 3+k, {1+2k}, {1}]),-
D2G4[1] =Z;=0EC[1+2k, 3-2k, 11 ER[1+2k, 1] ER[1+2k, 3] ER[3-2k, 1]
(Z;Ov[p, 1+2k, 4-k, {2+2k, 2+2k, 3-2k}, {1, 3, 1}]
V[l-p, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]),-

1 1
D2G4[2] = =%y EC[1+2k, 3-2k, 1]EC[1+2k, 2+2k, 2] ER[3-2k, 1]
2 =

1
(Zp_ov[p, 1+2k,4-k, {2+2k, 2+2k, 3-2k}, {2, 2, 1}]

V[l-p, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]);
1 1

D3G4[1]=—*§: EC[1+2k, 3-2k, 1]12ER[1 +2k, 3]
2 =0

(Z;()V[p, 1+2k, 4-k, {2+2k, 3-2k, 3-2k}, {3, 1, 1}]
Vil-p, 3-2k, 3+k, {L+2k, 142k}, {1, 1}1);
D3G4[2] =Z;=0EC[1+21<, 3-2k, 2] EC[1+2k, 3-2k, 1] ER[1+2k, 1]
(ZzOV[p, 1+2k, 4-k, {2+2k, 3-2k, 3-2k}, {1, 2, 1}]
VIl-p, 3-2k, 3+k, {1+2k, L+2k}, {2, 1}]);

1 1
D4G4[1] = —*ZkOEC[1+2k, 3-2k, 1]1EC[1+2k, 4-2k, 1] ER[1+2k, 3]
2 =

(Z‘;ovm, 1+2k, 4-k, {2+2k, 4-2k, 3-2k}, {3, 1, 1}]
V[l-p, 3-2k, 3+k, {L+2k, 2+2k}, {1, 1}]);
D4G4 [2] =Zn1(=0EC[1+2k, 3-2k, 2] EC[1+2k, 4-2k, 1] ER[1+2k, 1]
(Z,;oV[p, 1+2k, 4-k, {2+2k, 4-2k, 3-2k}, {1, 1, 2}]
V[l-p, 3-2k, 3+k, {1+2k, 2+2k}, {2, 1}]),-

1 1 4k . ) .
E1G4[1] = _E*Z‘k=ozi=031nomla1[4-k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

3 1 1-p A
ER[1+2k, 11° (30 5" “VIp, 2+2k, i, {1+2k}, {1}]
VIq, 1+2k, 4-k-1i, {2+2k, 2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1, 1}]
VIl-p-q, 3-2k, 3+k, {1+2k}, {1}]);

1 1 34k i .
E1G4[2] = - — * §: ) Z Binomial[3+k, i]EC[3-2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
6 =0 i=0

ER[1+2k, 1]3 (Z:_OZ:EV[p, 3-2k, i, {1+2k}, {1}]
Viq, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k, 3-2k}, {1,1,1, 1, 1}]
V[l-p-q, 3-2k, 3+k-1i, {1+2k}, {1}]);
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1 1 3+k _ . .
E1G4[3] = —Z*ZkzozizoBlnomlal[3+k, i]EC[4-2k, 1+2k, 1]EC[1+2k, 3-2k, 1]

3 1 1-p _ A
ER[1+2k, 1] (Z,FOZEFOV[p,él 2k, i, {1+2k}, {1}]
V[q, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 4-2k, 3-2k}, {1,1,1,1, 1}]
V[l-p-q, 3-2k, 3+k-1i, {1+2k},{1}]);
E2G4[1 S S™*Binomial[4-k, i] EC[1+2k, 242k, 1
[]_—3*2‘](:02_1:0 inomial[4 -k, i] [1+ , 2+ , 1]
EC[2+2k, 3-2k, 1] ER[1+2k, 1]3
1 1-
(ZP_OZq_EV[p,1+2k,4—k—i,{2+2k,2+2k,2+2k,2+2k},{1,1,1,1}]V[q,

2+2k, i, {1+2k,3-2k}, {1, 1}]V[l-p-q, 3-2k, 3+k, {2+2k}, {1}]);

1 1 -k ] .
E2G4[2] = —E*Zhozi:OBlnomlalH—k, i]EC[1+2k, 3-2k, 1]
EC[1+2k, 3-2k, 1] ER[1+2k, 1]3
1 1-
(ZP_OZq_EV[p, 1+2k,4-k-i, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1, 1}] V[q,

3-2k,3+k, {1+2k, 1+2k}, {1,1}]V[l-p-q, 1+2k, i, {3-2k}, {1}]);

E2G4[3] = —E*ZLOZ::BinomialM—k, i]EC[1+2k, 3-2k, 1]
EC[2+2k, 3-2k, 1] ER[1+2k, 1]3
(ZLOZ';EV[p, 1+2k, 4-k-4i, {2+2k, 2+2k, 2+2k, 3-2k}, {1, 1,1, 1}] V[q,
3-2k, 3+k, {1+2k, 2+2k}, {1, 1}]V[1-p-q, 2+2k, i, {3-2Kk}, {1}1);
E2G4[4] = -E*Z‘i Z?+kBinomia1[3+k, i]EC[1+2k, 3-2k, 1]
3 =0 i=0
EC[4-2k, 3-2k, 1]ER[1+2k, 1]3
(ZLOZ;:;V[p, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 3-2k}, {1,1, 1, 1}] V[q, 3-

2k, 3+k-i, {L+2k, 4-2k}, {1, 1}]V[l-p-q, 4-2k, i, {3—2k},{1}]);
E364[1] = —+ 5" S Binomial[4-k, i] EC[2+2k, 142k, 1] EC[1+2k, 3-2k, 1
[]-Z*Zk=ozi=ol“°mla["1] [2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]

1 1-
EC[1+2k, 4-2k, 1] ER[1+2k, 1] (Zp_ozq_iwp, 2+2k, i, {1+2k}, {1}]
V[q, 1+2k, 4-k-i, {2+2k, 4-2k, 2+2k, 3-2k}, {1,1,1, 1}]
V[l-p-q, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}]),-

1 3+k _ | . .
E3G4[2] = Zlk:thOBlnomlal[3+k, i]EC[3-2k, 1+2k, 1]
EC[1+2k, 3-2k, 1] EC[1+2k, 4-2k, 1] ER[1+2k, 1]

1 1-
(ZP_OZ_EV[p, 3-2k, i, {1+2k}, {1}1V[q, 1+2k, 4-k, {3-2k, 4-2k, 2+2k,

3-2k}, {1,1,1,1}]V[l-p-q, 3-2k, 3+k-i, {1+2k, 2+2k}, {1, 1}]),-

E4G4[1 ! ' A_kB' ial[4-k, i]EC[2+2k, 1+2k, 1]EC[1+2k, 3-2k, 1
[11 =~ , D, o Binomialld-k, i] EC[2+2k, 142k, 1] EC[1+2k, 3-2k, 1]
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EC[1+2k, 4-2k, 1] ER[3-2k, 1] (Z,;:OZ:::V[p, 2+2k, i, {L+2k}, {1}]
Viq, 1+2k, 4-k-1i, {2+2k, 4-2k, 3-2k}, {1, 1, 1}]
VIl-p-q,3-2k, 3+k, {1+2k, 4-2k, 2+2k}, {1, 1, 1}1);
E4G4[2] =Zi=0 ?::Binomial[3+k, i]EC[3-2k, 1+2k, 1]
EC[l+2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[3-2k, 1]
(Z,::oZ:;EV[p, 3-2k, i, {1+2k}, {1}]V[q, 1+2k, 4-k, {3-2k, 4-2k, 3-2k},
{1,1,1}1V{l-p-q, 3-2k, 3+k-1, {1+2k, 4-2k, 2+2k}, {1, 1, 1}]);
E5G4[1] =Z;=OZ:;:Binomial[4—k, i]EC[2+2k, 1+2k, 1] EC[1+2k, 3-2k, 1]
ER[2+2k, 1] ER[1+2k, 1] ER[3-2k, 1]
(Z,::oZ:;EV[p, 2+2k, i, {1+2k, 1+2k}, {1, 1}]V[q, 1+2k, 4-k-1i, {2+2k, 2+

2k, 3-2k}, {1,1,1}]1V[l-p-q, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}]);

1 1 34k . .
E5G4[2] = ;*ZkzozizoBlnomlal[3+k, i]EC[4-2k, 1+2k, 1]
EC[1+2k, 3-2k, 1] ER[4-2k, 1] ER[1+2k, 1] ER[3-2k, 1]

1 1-
(Zp_ozq_zwp, 4-2%k,i, {3-2k, 1+2k}, {1, 1}]
Vig, 1+2k, 4-k, {4-2k, 2+2k, 3-2k}, {1, 1, 1}]
V[l-p-q, 3-2k, 3+k-1i, {1+2k, 4-2k}, {1, 1}]),-

1 4-k
E5G4[3] =Zk_ozﬁ_oBinomial[4—k, i]EC[2+2k, 1+2k, 1] EC[2+2k, 3-2k, 1]2
1 1-
ER[1+2k, 1] (Zp_ozq_zwp, 2+2k, i, {1+2k, 3-2k}, {1, 1}]
V[q, 1+2k, 4-k-i, {2+2k, 2+2k, 4-2k}, {1, 1, 1}]
V[l-p-gq, 3-2k, 3+k, {2+2k,2+2k},{1,1}]);
E6GA[1] = =« 5™ S™ ™ Binomial[4-k, i] EC[1+2k, 2+2k, 1
[]_Z*Zn<=OZli=0 inomial[4 -k, i] EC[1+2k, 2+2k, 1]
EC[2+2k, 3-2k, 1] EC[2+2k, 4-2k, 1] ER[1+2k, 1]

1 1-
(Z_OZ_EV[p, 1+2k,4-k-1i, {2+2k, 2+2k}, {1, 1}]
V[q, 2+2k, i, {1+2k, 3-2k, 4-2k}, {1, 1, 1}]
V[l-p-q, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}]);

£6G4[2] = 5" S“ “Binomial[4-k, i] EC[1+2k, 3-2k, 1
[2] =) > Binomial[4-k, i]EC[1+2k, 3-2k, 1]
EC[2+2k, 3-2k, 1]EC[1+2k, 3-2k, 1] ER[1+2k, 1]
1 1-
(Z_OZ_EV[p,1+2k,4-k-i, {(2+2k, 3-2k}, {1,1}]1V[q, 1+2k, i, {3-2k, 4-
2k}, {1,1}1V[l-p-q, 3-2k, 3+k, {1+2k,1+2k,2+2k},{1,1,1}]);

E7G4[1 ! ' A_kB' ial[4-k, i] EC[1+2k, 3-2k, 1]EC[1+2k, 2+2k, 1]
[]_2*Zlk=OZi=0 inomial[4 -k, i] [1+ ;S - r 1] [1+ r &+ » 1]

1 1-
ER[1+2k, 1] (Zp_ozq_ivm, 2+2k, 4-k-i, {1+2k, 1+2k}, {1, 1}]

V[qg, 1+2k, i, {3-2k,2+2k, 2+2k, 2+2k}, {1,1,1,1}]
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V[l-p-gq, 3-2k, 3+k, {1+2k},{1}]);
1 1 4-k
_ - . . _ . _ 2
E7G4[2]_2*§:=OZ_1=OB1nom1al[4 k, i]EC[1+2k, 2+2k, 1] EC[1+2k, 3-2k, 1]
1 1-p
ER[1+2k, 1] (5:_OEJ_OV[p,2+2k,4—k—i, {1+2k}, {1}]

V[g, 1+2k, i, {3-2k, 3-2k, 2+2k, 2+2k}, {1,1,1, 1}]
V[l-p-q, 3-2k, 3+k, {1+2k, 1+2k}, {1, 1}]);

E764[3] = =+ 5" S™*Binomial[3+k, i] EC[1+2Kk, 3-2k, 1] EC[1+ 2k, 3-2k, 1]?
[31 = ~ %Dy o D, o Binomial[3+k, i] EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]
1 1-p
ER[1+2k, 1] (§:_0§:_OV[p,3-2k,3+k-i, (1+2k}, {1}]

V[qg, 1+2k, 4-k, {3-2k, 3-2k, 3-2k, 2+2k}, {1,1, 1, 1}]
V[l-p-q, 3-2k, i, {1+2k, 1+2k}, {1, 1}]),—

E7G4[4 ! ' 3+kB' ial[3+k, i]EC[1+2k, 4-2k, 1]EC[1+2k, 3-2k, 1]2
[4] =~ , D, o Binomial[3+k, i] EC[1+2k, 4-2k, 1] EC[1+2k, 3-2k, 1]
1 1-
ER[1+2k, 1](E:_o§:_§V[p,4-2k,3+k-i, {1+2k}, {1}]

Vig, 1+2k, 4-k, {4-2k, 3-2k, 3-2k, 2+2k}, {1,1,1, 1}]
V[l-p-q, 3-2k, i, {1+2k, 1+2k}, {1, 1}]),-

1 1 4-k
ESG4[1] = Z*ZkzozizoBinomialM—k, i]EC[2+2k, 3-2k, 1]
EC[1+2k, 2+2k, 1]2ER[1+2k, 1]
1 1-
(Z,P_OZ;_Z’V[p, 2+2k,4-k-i, {1+2k,1+2k, 3-2k}, {1,1,1}]V[q, 1+2k, i,
{2+2k,2+2k, 2+2k}, {1,1,1}]V[l-p-q, 3-2k, 3+k, {2+2k}, {1}]),-

£8G412] = =« 5" S™ ™ Binomial[4_k, 1]EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]?
[2] = ~ %), ), Binomial[4-k, i] EC[1+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]

ER[1+2k, 1] (Z_OZ:EV[p, 1+2k, 4-k-i, {3-2k}, {1}]
Viq, 1+2k, i, {3-2k, 3-2k, 2+2k}, {1, 1, 1}]
VIl-p-q,3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}1);

E8GA[3] = —+ 5" S Binomial[4-k, i] EC[2+2k, 3-2k, 1] EC[1+ 2k, 3-2k, 1]?
[31 = ~ %D oD, o Binomialld-k, i] EC[2+2k, 3-2k, 1] EC[1+2k, 3-2k, 1]

1 1-
ER[1+2k, 1] (Z,p_ozq_iv[p, 2+2k,4-k-1i, {3-2k}, {1}]
V[q, 1+2k, i, {3-2k, 3-2k, 2+2k}, {1, 1, 1}]
V[l-p-q, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1, 1, 1}]);

1 1 3tk . . 2
ESG4[4] = E*Zkzozi=oB1nom1al[3+k, i]EC[3-2k, 4-2k, 1]EC[1+2k, 3-2k, 1]

1 1-
ER[1+2k, 1] (Zp_ozq_‘;wp, 4-2k,3+k-1i, {3-2k}, {1}]
Vig, 1+2k, 4-k, {3-2k, 3-2k, 2+2k}, {1, 1, 1}]
Vil-p-q, 3-2k, i, {4-2k, 1+2k, 1+2k}, {1, 1, 1}]);

1 1 4-k
_ - - . _ - _ 2
E9G4[1] = . §: =OZi=OB1nom1a1[4 k, i]EC[2+2k, 3-2k, 1]
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EC[1+2k, 2+2k, 1] ER[1+2k, 1]
1 1-
(§ . E:_EV[p, 2+2k,4-k-i, {1+2k,3-2k, 3-2k}, {1,1,1}]V[q, L+2k, i,

(2+2k,2+2k}, {1,1}]V[l-p-q, 3-2k, 3+k, {2+2k, 2+2k}, {1, 1}]);
1 1 4-k . . - 2
E9G4[2] = — » > 'Binomial[4-k, i] EC[1+2k, 3-2k, 1]?EC[1+2k, 3-2k, 1]
2 =0 i=0

1 1-
ER[1+2k, 1] (ZP_OquV[p, 1+2k, 4-k-i, {3-2k, 3-2k}, {1, 1}]
V[q, 1+2k, i, {2+2k, 3-2k}, {1, 1}]
VI[l-p-q, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}]),-

1 1 4-k . . - 2
E9G4[3] = — * E: OZ Binomial[4 -k, i] EC[2+2k, 3-2k, 1]2EC[1+2k, 3-2k, 1]
2 = i=0

1 1-
ER[1+2k, 1] (Z_OZ_EV[p, 2+2k,4-k-i, {3-2k, 3-2k}, {1, 1}]
V[g, 1+2k, i, {2+2k, 3-2k}, {1, 1}]
V[l-p-q, 3-2k, 3+k, {1+2k, 2+2k, 2+2k}, {1, 1, 1}]);

1 1 34k
- — - - - _ _ 2
E9G4[4] = S *Zk=ozi=oBlnomlal[3+k, i]EC[4-2k, 3-2k, 1]
EC[1+2k, 3-2k, 1] ER[1+2k, 1]
1 1-
(Z,P_OZq_EV[p, 4-2k,3+k-i, {3-2k, 3-2k}, {1,1}]V[q, 1+2k, 4-k, {2+2k,
3-2k}, {1,1}]V[l-p-q, 3-2k, i, {1+2k, 4-2k, 4-2k}, {1, 1, 1}]),-
1 4-k
E10G4[1] =ZHZ_  Binomial[4 -k, i] EC[1+2k, 2+2k, 1] EC[1+2k, 3-2k, 1]
= i=
EC[2+2k, 3-2k, 1] ER[1+2k, 1]
1 1-
(Do Do ovip, 242k, 4-k-i, {1+2k, 3-2k}, {1, 1}] VIq, 1+2k, i, {2+2k, 2+

2k, 3-2k}, {1,1,1}]1V[l-p-q, 3-2k, 3+k, {1+2k, 2+2k}, {1, 1}]),-

1 1 34k ] .
E10G4[2] = =% > Binomial[3+k, 1] EC[1+2k, 3-2k, 1] EC[1+2k, 4-2k, 1]
2 = =

1 1-
EC[4-2k, 3-2k, 1] ER[1+2k, 1] (Zp_ozq_ivm, 4-2k,i, {1+2k, 3-2k},
{1,1}1V[q, 1+2k, 4-k, {2+2k, 4-2k, 3-2k}, {1, 1, 1}]
VIl-p-q, 3-2k, 3+k-i, {1+2k, 4-2k}, {1, 1}]);

1 1
F1G4 = — « E: EC[1+2k, 3-2k, 1] ER[1+2k, 1]°V[0, 1+2k, 4-k,
20 =0

{(2+2k,2+2k,2+2k, 2+2k, 2+2k, 3-2k},
{(1,1,1,1,1,1}]V[0,3-2k, 3+k, {1+2k}, {1}];

1 1
F2G4=-— %y EC[1+2k,3-2k, 1] ER[1+2k, 1]*ER[3-2k, 1]
12 =0

V[0, 1+2k, 4-k, {2+2k, 2+2k, 2+2k, 2+2k, 3-2k}, {1,1,1,1,1}]
V[0, 3-2k, 3+k, {1+2k, 4-2k}, {1, 1}];

1 1
F3G4=——*§ EC[1+2k, 3-2k, 1]2ER[1+2k, 1]3
6 =0

V[0, 1+2k,4-k, {2+2k,2+2k,2+2k,3-2k,3-2k}, {1,1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2%k}, {1, 1}]1;
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1 1
F4G4=—*E EC[1+2k, 3-2k, 1]3ER[1+2k, 1]
6 =0

V[0, 1+2k, 4-k, {2+2k, 3-2k, 3-2k, 3-2k}, {1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k, 1+2k}, {1, 1, 1}];
1 1
F5G4=_—*ZkOEC[1+2k, 3-2k, 1]EC[1+2k, 4-2k, 1] ER[1+2k, 1]3
6 =

V[0, 1+2k, 4-k, {2+2k,2+2k,2+2k,4-2k,3-2k}, {1,1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 2+2%k}, {1, 1}]1;

1 1
F6G4 = —*ZOEC[1+2k, 3-2k, 1]12EC[1+2k, 4-2k, 1] ER[1+2k, 1]
2 =

V[0, 1+2k, 4-k, {2+2k, 4-2k, 3-2k, 3-2k}, {1,1,1, 1}]
V[0, 3-2k, 3+k, {1+2k, 1+2k, 2+2k}, {1,1, 1}];

3 _ . : 5 .
GW47Half = Factor[A1G4 + Zj=1 B1G4[j] + Zj=1 B2G4[j] + Zj=1 C1G4[j] +
" 2643 ® c364[3 " cacar; ® D1G4[] ® D264
S, casatn + 5, 30431 + S, oAt + 5, oA+ 3, p264 31
2 - 2 - 3 - 4 - 2 -
Zj=1 D3G4[j] +Zj=1D4G4[3] +Zj=1 E1G4[j] +Zj=1E2G4[j] +Zj=1 E3G4[j] +

2 - 3 - 2 - 4 - 4 -
Zj=1 E4G4[j] +Zj=1E5G4[j] +Zj=1E6G4[j] +Zj=1E7G4[j] +Zj=1 ESG4[J] +
4 2
Z_ _E9G4[3] + Z _E10G4[3] + F1G4 + F2G4 + F3G4 + FAG4 + F5G4 + F6G4] ;
J= =

GWA47 = Simplify [GWATHalf + (GWATHalf /. y » -y) ]

2475
out[239)= — ———
128
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ni= a={x, -x,y, -Y, X, -X, ¥, -¥};
EC[i_, j_,d_] := Factor[

d2 d-3

(-1)%+ * (1/ (alil - a[31)2%?) »

(dr)?

1
Product[l/ (1_E=o [g ((d-r) af[i] + raljl) —a|]:k]]]) ,
{k, Complement[Range[1l, 4], {i, j}]1}

]
]

ER[i , d

(-1) =

1 :=Factor[
*
d+29-14d:!

(a[s]]]l_d/ [l_LdT; [(% (d-2r) a|Ii]])2—a|I_5—i]]2]J]
]

F[t_, i_] := ReplacePart[t, i » t[i] - 1]

Gx_] :=If[
Min[x] <0, O,

1
If[Max[x] == 1, — (Count[x, Except[0]] -1) !,
24

S aete, 411

Z[x_, k_] := If[Length[x] > k, Array[0 &, k], Join[x, Array[O &, k- Length[x]]]]
LO[x_] := If[

Min[x] < 0, O,

If[Total[x] -3 < Count[x, Except[0]], O,

ngth[x
If[Total[x] -3 > Count[x, Except[0]], Z:gt ™ LorFix, 11,
If[Min[DeleteCases[x, 011 ==1,
(Total[x] - 2) * LO[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 -5 0]],

1
If[Count[x, Except[0]] ==1, ——

1152
29 7
If|Count[x, Except[0]] ==2, ——, —
5760 240

]
]
]
]
]

Ll[x_] := If[

Min[x] <0, O,
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If[Total[x] -2 < Count[x, Except[0]], O,

Length[x] )
If[Total[x] -2 > Count[x, Except[0]], Zﬁ_l L1[F[x, i]],

If [Min [DeleteCases[x, 0]] == 1,

(Total[x] - 1) * L1[ReplacePart[Sort[DeleteCases[x, 0], Less], 1 ->0]],

5 1
If[Count[x, Except[0]] = 2, E, E

]
]
]
]

L3[x_] := If[
Min[x] <0, O,
If[Total[x] < Count[x, Except[0]], O,
If[Total[x] > Count[x, Except[0]], Zli‘:gth[x] L3[F[x, i]],
(Total[x] +1)!
2880
]

]
]

Vig_ ,i_,h ,v_,d.] := With[{

len = Length[v],
ET = 1_E=1 (af[i] - a[i + x]) ,
ES = Coefficient[ﬂi_l (a[i] - a[i + ] - t), t, 1] ,

z2

N
o

4

EAQ = CoefficientH_E ) ((a[[i]] —afi+r])?-z (a[i] - a[i + r]) +

3
EAl = Coefficient ]_L 2

(afi]l - a[i+r])2-z (a[i] -afi+x]) + — z

N
~
[y

’

1

N
w

N
~
N
— — — —
~

I4

3 1
EA2 = Coefficient[l_L ((a[[i]] -afi+r]])%-2z (afi] - af[i +x]) + 5 22) ,

=1
3 1
EA3 = Coefficient ]_L | (@lil -ali+z])? -z (alil -ali+z]) + = 2
= 2
If[g =0,

Factor[

(-1)ient ((@myreient /(T (((alil - alvikID) /4IxD)?)) ) »



) h+len-3

(Z;: (431 / (alil - alvI3ill))
E
If[g =1,
Factor[
(-1)%em & ((ET)h+len—1/ (I_E‘: (((a[[i]] -aflv[I3jIm) /d[[j]])z))) .
(Dms a1 / (aL43 - a[[v[[k]]]]))h x
(ET*
Sum[
sum (Hie: (d[n] / (alil - alvnl1))*™) «G[b],
{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len]}]

+ g * (ZJ:: dm] / (a[i] - a[[v[[m]]]]))len'l
)1
Factor[

(-1t ((@myret /([T (((alil - alvI3ID) /D)%) ) ) »

(Z::dllkﬂ / (alil —a[[v[[k]m)h*

EAQ *

Sum[

sun[ ([T (dlnl / (alil - alvial1))*™) « Lo (b],
(b, Permutations [Z[bb, len]] }] ,

{bb, IntegerPartitions[len + 3] }]

+EAL * Sum[

sun| ([T (dlIal / (2[4l - alv[a11)) ") « L1 [b],
(b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[1en-+2]}]

7 » EA2

len d[[m]] )len+1
2880 [Zmﬂ (a[i] - a[vmIT)

+ EA3 % Sum[

Sum (l_[ie’l (d[n] / (a1l - alvInl]))*™) «L3[b],

d8Mathematica.nb | 3
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{b, Permutations[Z[bb, len]] }] ,

{bb, IntegerPartitions[len] }]

]
]
]

2
ni= ALGL[1] = Z _EC[1, 3, i] ER[1, 7-2i] ER[1, 1]
1=

(vio, 1, 4, {2, 2,3}, {1,7-24i,i}]1V[O0, 3, 4, {1}, {i}])~
AlG1[2] = -EC[1, 3, 1] ER[1, 3] ER[1, 3]
(vio, 1, 4, {2, 2, 3}, {3, 3,1}]1VI[O, 3,4, {1}, {1}]):

1
A1G1[3] = ;EC[l, 3, 2] EC[1, 2, 2]
(vio, 1, 4, {2, 2, 3}, {2, 2, 2}]V][O, 3, 4, {1}, {2}]):
1 3 3-i
A2G1[1] = ;*Ziﬂzj:oEC[l, 3,i] ER[1, 2§ +1] ER[3, 7-2i-2]
(v[o, 1, 4, {2,3}, {2j+1,4i}]Vv[Oo,3,4,{1,4},{i,7-21i-23}]1);
1 3 . .
A2G1[2] = Z*ZiﬂEC[l, 3, i] EC[1, 4, 4-1i]

(v[Oo, 1, 4, {4, 3}, {4-1i,1i}]V[O0, 3,4, {1,2}, {i,4-1}]);
B1G1[1] = Z:_oBinomial[Al, i] EC[2, 1, 1] EC[1, 3, 1] ER[1, 1] ER[1, 3]
(vio, 2, i, {1}, {1}jvifo, 1,4-1i, {2,2, 2,3}, {1,1,3,1}]VI[O0, 3, 4, {1}, {1}]);

B1G1[2] = %*ZszoBinomial[L i] EC[3, 1, 1] EC[1, 3, 1] ER[1, 1] ER[1, 3] (V[O, 3, i,
{1}, {1}] V[0, 1, 4, {3,2,2,3}, {1,1,3,1}]1V[0, 3, 4-1i, {1}, {1}]);
B1G1[3] = %*ZszoBinomial[L i] EC[4, 1, 1] EC[1, 3, 1] ER[1, 1] ER[1, 3] (V[O, 4,
i, {1}, {1}]1V[0, 1, 4, {4, 2,2, 3}, {1,1,3,1}]1V[0, 3, 4-1i, {1}, {1}]);
B1G1[4] = %*ZszoBinomial[L i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 2, 2] (V[O0, 2, i, {1}, {1}]
V[0, 1,4-1i,{2,2,2,3},{1,2,2,1}]1V[0, 3,4, {1}, {1}]);
B1G1[5] = %*Z‘:zosinomial[cl, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 2, 2] (V[O, 3, i, {1}, {1}]
V[0, 1,4, {3,2,2,3},{1,2,2,1}] V[0, 3, 4-i, {1}, {1}]);
B1G1[6] = %*Z‘:zosinomial[cl, i] EC[4, 1, 1] EC[1, 3, 1] EC[1, 2, 2] (V[O, 4, i, {1}, {1}]

V[0, 1,4, {4,2,2,3},{1,2,2,1}]V[0, 3, 4-i, {1}, {1}]);
B2G1[1] = Zj:OBinomial[al, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[1, 3]

(V[O, 1, 4-i, {2, 2,2}, {1, 3, 1}] V[0, 2, i, {1, 3}, {1, 1}]1V[O, 3, 4, {2}, {1}1);
B2G1[2] = Z:=OBinomial[4, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]
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(VIO, 1, 4-i, {2, 2, 3}, {1, 3, 1}1 V[0, 3, 4, {1, 1}, {1, 1}]1 V[0, 1, i, {3}, {1}1);
B2G1[3] = ZzzoBinomial[ll, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[1, 3]

(V[O, 1, 4-i, {2, 2, 3}, {1, 3, 1}] V[0, 3, 4, {1, 2}, {1, 1}1V[O0, 2, i, {3}, {1}1);
B2G1[4] = Z:=0Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[1, 3]

(v[o, 1, 4, {2, 2, 3}, {1, 3,1}] V[0, 3, 4-i, {1, 4}, {1, 1}]1V[O, 4, i, {3}, {1}]);

B2G1[5] = g*Zj:oBinomialH, i] EC[1, 2, 1] EC[2, 3, 1] EC[1, 2, 2] (V[0, 1, 4-1i,
{2, 2, 2}, {2, 2,1}1V[0, 2, i, {1, 3}, {1, 1}] V[0, 3, 4, {2}, {1}]);
B2G1[6] = g*Zj:oBinomialH, i] EC[1, 3, 1] EC[3, 1, 1] EC[1, 2, 2] (V[0, 1, 4-1i,
{2, 2,3}, {2,2,1}]V[0, 3,4, {1, 1}, {1, 1}1V[O, 1, i, {3}, {1}]);
B2G1[7] = g*Zj:oBinomialH, i] EC[1, 3, 1] EC[3, 2, 1] EC[1, 2, 2] (V[0, 1, 4-1i,
{2, 2,3}, {2, 2,1}] V[0, 3, 4, {1, 2}, {1, 1}1V[O, 2, i, {3}, {1}]);
B2G1[8] = g*Zj:oBinomialH, i] EC[1, 3, 1] EC[3, 4, 1] EC[1, 2, 2] (V[O, 1, 4,
{2, 2,3}, {2,2,1}1V[0, 3, 4-i, {1, 4}, {1, 1}]1V[O0, 4, i, {3}, {1}]);

B3G1[1] = Z}t:oZ;oBinomialM, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 2k +1]
ER[1, 3-2k] (V[0, 2, i, {1, 1}, {2k+1, 1}]
v[o,1,4-1i, {2,2,3},{1,3-2k, 1}]1V[O0, 3,4, {1}, {1}1):
1 4 - - -
B3G1l[2] = Z}Gozﬁ:oBlnomlalM, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 2k + 1]
ER[1, 3-2k] (V[0, 3, i, {4, 1}, {2k+1, 1}]
vi[o, 1,4, {3,2,3},{1,3-2%k,1}]VI[O0, 3,4-1i, {1}, {1}1):
1 4 - - -
B3G1[3] = Zhozﬁ:oBlnomlalH, i] EC[4, 1, 1] EC[1, 3, 1] ER[4, 2k +1]
ER[1, 3-2k] (V[O0, 4, i, {3, 1}, {2k+1, 1}]
v[o, 1,4, {4,2,3},{1,3-2%k,1}]VI[O0, 3,4-1, {1}, {1}]):
1 4 - - -
B3G1[4] = Zlk:ozﬁ:oBlnomlalM, i] EC[3, 1, 1] EC[1, 2, 1] ER[3, 2k + 1]
ER[1, 3-2k] (V[0, 3, 4, {4, 1}, {2k+1, 1}]
v[o,1,1i, {3,2,2},{1,3-2k,1}]VI[0,2,4-1i, {1}, {1}]):
B3G1[5] = Z;=OZ‘:=OBinomia1[4, il EC[2, 1, 1+k] EC[1, 3, 2 -k]
ER[2, 1] ER[1, 1] (V[O0, 2, i, {1, 1}, {1, 1+k}]
v[0o,1,4-1i, {2,2,3}, {1+k,1,2-k}]VI[O, 3,4, {1}, {2-k}]):
B3G1[6] = Z;=OZ‘:=OBinomia1[4, il EC[3, 1, 1+k] EC[1, 3, 2 -k]
ER[3, 1] ER[1, 1] (V[O, 3, i, {4, 1}, {1, 1+k}]
V[OI 1! 4! {31 2! 3}! {1+kl 1/ 2_k}] V[O, 3! 4_il {1}1 {z_k}]);
B3G1[7] = Z;=OZ:=OBinomia1[4, il EC[4, 1, 1+k] EC[1, 3, 2 -k]
ER[4, 1] ER[1, 1] (V[O, 4, i, {3, 1}, {1, 1+k}]
V[OI 1! 4! {4I 2! 3}! {1+kl 1/ 2_k}] V[O, 3! 4_il {1}1 {2_k}]);
B3G1[8] = Z]l(:oz::oainomialm, il EC[3, 1, 1+k] EC[1, 2, 2 -k]

ER[3, 1] ER[1, 1] (V[O, 3, 4, {4, 1}, {1, 1+k}]
V[OI 1! il {31 2! 2}! {1+kl 1/ 2—k}]V[0, 2! 4_il {1}1 {Z_k}]);



6 | d8Mathematica.nb

1
B4G1[1] = ;*Z:_oBinomialH, i] EC[2, 1, 2] EC[1, 3, 1] EC[1, 4, 1] (V[0, 2, i, {1}, {2}]

V[0, 1, 4-i, {2, 4, 3}, {2,1, 1}]V[O0, 3, 4, {1, 2}, {1, 1}1);
B4G1[2] = ZL::oBinomialM, i] EC[3, 1, 2] EC[1, 3, 1] EC[1, 4, 1]

(V[0, 3, i, {1}, {2}]1V[0, 1, 4, {3, 4, 3}, {2,1,1}]V[0, 3,4-i, {1, 2}, {1, 1}]);
B4G1[3] = Z:=0Binomial[4, i] EC[2, 1, 1] EC[1, 3, 2] EC[1, 4, 1]

(V[0, 2, i, {1}, {1}]V[0, 1, 4-4i, {2, 4, 3}, {1, 1, 2}]1V[O, 3, 4, {1, 2}, {2, 1}]);
B4G1[4] = Z‘::OBinomial[zx, i] EC[3, 1, 1] EC[1, 3, 2] EC[1, 4, 1]

(V[O0, 3, i, {1}, {1}]V[0, 1, 4, {3, 4, 3}, {1,1,2}]V[O, 3, 4-i, {1, 2}, {2, 1}]);
B4G1[5] = Z:=0Binomial[4, i] EC[4, 1, 1] EC[1, 3, 2] EC[1, 4, 1]

(V[O, 4, i, {1}, {1}]1V[O0, 1, 4, {4, 4, 3}, {1,1,2}]V[O, 3, 4-i, {1, 2}, {2, 1}]);
B5G1[1] = Z;osinomialm, i] EC[1, 2, 1] EC[2, 3, 1] ER[3, 1] ER[1, 3]

(V[O, 1, 4-i, {2, 2}, {3, 1}]1V[0, 2,4, {1, 3}, {1, 1}]1V[O, 3, 4, {2, 4}, {1, 1}]);
B5G1[2] = ZszoBinomialM, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]

(V[O, 1, 4-i, {2, 3}, {3, 1}1V[O0, 3, 4, {1, 1}, {1, 1}1V[O0, 1,4, {3,2}, {1, 1}]);
B5G1[3] = Z:=0Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[2, 1] ER[1, 3]

(V[0, 1, 4-i, {2, 3}, {3, 1}1V[O, 3, 4, {1, 2}, {1, 1}1V[O0, 2, i, {3, 1}, {1, 1}]);
B5G1[4] = Z‘;OBinomial[tl, i] EC[1, 3, 1] EC[3, 4, 1] ER[4, 1] ER[1, 3]

(V[0, 1, 4, {2, 3}, {3, 1}1V[O, 3, 4-i, {1, 4}, {1,1}]V[O, 4,4, {3, 3}, {1, 1}]);
B5G1[5] = Z:=OBinomial[4, i] EC[1, 2, 2] EC[2, 3, 1] ER[1, 1] ER[3, 1]

(V[0, 1, 4-i, {2, 2}, {1, 2}1V[O0, 2, i, {1, 3}, {2, 1}1VI[O, 3, 4, {2, 4}, {1, 1}]);
B5G1[6] = Z:=0Binomial[4, i] EC[1, 3, 2] EC[3, 1, 1] ER[1, 1] ER[1, 1]

(V[0, 1, 4-i, {2, 3}, {1, 2}1V[O, 3, 4, {1, 1}, {2,1}1V[O0, 1,4i, {3, 2}, {1, 1}]);
B5G1[7] = ijoBinomial[él, i] EC[1, 3, 2] EC[3, 2, 1] ER[2, 1] ER[1, 1]

(V[0O, 1, 4-i, {2, 3}, {1, 2}1V[O, 3, 4, {1, 2}, {2, 1}1V[O0, 2, i, {3, 1}, {1, 1}]);
B5G1[8] = Z:=0Binomial[4, i] EC[1, 3, 2] EC[3, 4, 1] ER[4, 1] ER[1, 1]

(V[0, 1, 4, {2, 3}, {1, 2}1V[O, 3, 4-i, {1, 4}, {2, 1}1V[O, 4, i, {3, 3}, {1, 1}]);
B5G1[9] = Z;OBinomial[tl, i] EC[2, 1, 1] EC[1, 3, 2] EC[3, 1, 1]

(V[0, 2,i, {4, 1}, {1, 1}1V[O0, 1, 4-i, {2, 3}, {1, 2}]1V[O, 3, 4, {1, 1}, {2, 1}]);

1 4
B5G1[10] = —+ »  Binomiall4, i] EC[3, 1, 1] EC[1, 2, 2] EC[1, 3, 1] (V[O, 3, 4,
2

{1, 1}, {1, 1}] V][O, 1, 4-1i, {3, 2}, {1, 2}]V[O,1, i, (3,2}, {1, 2}]);
C1G1[1] = Z:_OZ:::Multinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1] EC[2, 3, 1]

ER[1, 1] ER[2, 1] (V[O, 2, r, {1}, {1}1V][O, 1, s, {2, 2, 2}, {1, 1, 1}]
V[OI 2/ 4_r_sr {1r 11 3}1 {11 1! 1}] V[O, 3! 4/ {2}1 {1}]);

c16112] = =+ 3" 5™ Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 2, 1
[]_2*Zr=ozs=o inomial[4, r] Binomial[4, s] [3,1, 1] [1, 2, 1]

EC[2, 3, 1] ER[1, 1] ER[2, 1] (V[O, 3, r, {1}, {1}]1V][O, 1, s, {3,2,2}, {1,1, 1}]
v([0,2,4-s,{1,1,3},{1,1,1}1VI[0, 3, 4-xr, {2}, {1}]);

ClG1l[3 ! ! 4B' ial[4 Bi ial[4 EC[3, 1, 1]EC[1, 2,1
[31 = ~+ ', , ), ,Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 2, 1]
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EC[2, 4, 1] ER[1, 1] ER[2, 1] (V[O, 3, r, {1}, {1}]1V][O, 1, s, {3,2,2}, {1,1, 1}]
V[ol 2! 4_51 {17 1/ 4}/ {ll 1! l}] V[ol 4/ 4_rr {2}1 {l}]);

4 4-r . )
CclG1[4] = Zrzozszonaultmomal[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[1, 3, 1]

ER[1, 1] ER[3, 1] (V[O, 2, r, {1}, {1}]V][O, 1, s, {2, 2, 3}, {1, 1, 1}]
V[OI 31 4/ {11 11 4}1 {11 1! 1}] V[O, 1! 4—r—s, {3}I {1}]);

4 4-r
C1G1[5] = ZI_OZS_OMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[2, 3, 1]
ER[1, 1] ER[3, 1] (V[O, 2, r, {1}, {1}] V][O, 1, s, {2, 2, 3}, {1, 1, 1}]
V[Or 3I4I {1r 21 4}1{11 1! 1}]V[0,2,4—r—s, {3}1{1}]);
1 4 4
C1G1[6] = —*Z Z Binomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[1, 3, 1] EC[4, 3, 1]
2 =0 s=0

ER[1, 1] ER[3, 1] (V[0, 2, r, {1}, {1}]VI[O, 1, 4-r, {2, 2, 3}, {1, 1, 1}]
V[0, 3,s, {1, 4,4}, {1,1,1}1VI[0, 4, 4-s, {3}, {1}])/

1 4 4 - - - -
ClG1[7] = ;*Zr:o ZS=OB1nom1al[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[3, 1] (V[O, 3, r, {1}, {1}]VI[O,1,s, {3,2,3},{1,1,1}]
vio,3,4-r, {1,4,1}, {1,1,1}]V[0,1,4-s, {3}, {1}]);
CclG1[8] = Z:_OZ:_OBinomialM, r] Binomial[4, s] EC[3, 1, 1] EC[1, 3, 1] EC[2, 3, 1]
ER[1, 1] ER[3, 1] (V[O, 3, r, {1}, {1}]VI[O,1,s, {3,2,3},{1,1,1}]
v[o,3,4-r, {1,4,2},{1,1,1}]V[0,2,4-s, {3}, {1}]):
1 4 4 - - - -
ClG1[9] = ;*th:o ZS=OB1nom1al[4, r] Binomial[4, s] EC[4, 1, 1] EC[1, 3, 1]
EC[2, 3, 1] ER[1, 1] ER[3, 1] (V[O, 4, r, {1}, {1}]V[O, 1, s, {4, 2,3}, {1,1, 1}]
vio,3,4-r, {1,4,2},{1,1,1}]V[0,2,4-s, {3}, {1}]);
4 4-r
C1G1[10] = Z"r:o Zs=0Multinomial[r, s, 4-r-s]EC[2,1, 1]EC[1, 4, 1]
EC[1, 3, 1] EC[3, 1, 1] (V[O0, 2, r, {1}, {1}] V][O, 1, s, {4, 2, 3}, {1,1, 1}]
V[O, 3/ 4! {17 1/ 2}/ {11 1/ 1}] V[O, 1/ 4—]’.'—5, {3}1 {1}]);
1
ClGl[11] = ; *Z‘:=o Z:=oBinomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1]

EC[1, 3, 1] EC[3, 2, 1] (V[O, 3, r, {1}, {1}]1VI[O, 1, s, {4,3,3}, {1,1, 1}]
v([0,3,4-r,{1,2,2},{1,1,1}1VI[0, 2, 4-s, {3}, {1}])’

1 4 4 . . - .
C1G1[13] = " *Zno Zs=0B1n0m1a1[4, r] Binomial[4, s] EC[2, 1, 1] EC[1, 4, 1]

EC[1, 3, 11EC[3, 4, 1] (V[0, 2, r, {1}, {1}]1V[O, 1, 4-r, {4,2, 3}, {1,1, 1}]
vi0, 3,s, {1, 2,4}, {1,1,1}1VI[0, 4, 4-s, {3}, {1}])/

1 4 4 - - - -
ClG1[12] = ; *Z'ho ZS=0B1nomlal[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1]

EC[1, 3, 1] EC[3, 1, 1] (V[O, 3, r, {1}, {1}]VI[O, 1, s, {4, 3,3}, {1,1, 1}]
v[0,3,4-r,{1,2,1},{1,1,1}1VI[0,1,4-5s, {3}, {1}]);
4 4-r
C2G1[1] = Zqus:oMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1] EC[1, 3, 1]
ER[2, 1] ER[1, 1] (V[O, 2, r, {1, 1}, {1, 1}]V][O,1, s, {2,2,2,3},{1,1,1, 1}]
V[Or 2/ 4—r—s, {1}1 {1}] V[ol 3! 4/ {1}1 {1}])'

1

Cc2G1[2] = ;*Z';o Z:=0Binomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[1, 3, 1]

EC[1, 3, 1] ER[2, 1] ER[1, 1] (V[O0, 2, r, {1, 1}, {1, 1}]V[O, 1, 4-r,
{2,2,3,3},{1,1,1,1}1VI[0, 3, s, {1}, {1}]1 VIO, 3, 4-s, {1}, {1}])’
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C2G13—l ¢ 4B' ial[4 Bi ial[4 EC[2, 1, 1] EC[1, 3,1
[]_2*2“()25:0 inomial[4, r] Binomial[4, s] [2,1, 1] [1, 3, 1]

EC[1, 4, 1] ER[2, 1] ER[1, 1] (V[O0, 2, r, {1, 1}, {1,1}]V[O, 1, 4-r,
{2,2,3,4},{1,1,1,1}1VI[0, 3, s, {1}, {1}]1 VIO, 4, 4-s, {1}, {1}])’

C2G1[4 ! ! A_IMlt' ial 4 EC[3, 1, 1] EC[1, 2, 1] EC[1, 2,1
[4]= >+ D,  Multinomiallr, s, 4-r-s]EC[3, 1, 1] EC[1, 2, 1] EC[1, 2, 1]

Is=

ER[3, 1] ER[1, 1] (V[O, 3, 4, {4, 1}, {1, 1}1VI[O, 1, r, {2,2,2,3},{1,1,1,1}]
vio0, 2, s, {1}, {1}1VI[0, 2, 4-xr-s, {1}, {1}])’

4 4 - . . .
C2G1[5] = ZHO Zs=0B1n0m1a1[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 3, 1]

EC[1, 2, 1] ER[3, 1] ER[1, 1] (V[O, 3, 4-s, {4, 1}, {1, 1}]V[0, 1, r,
{2,2,3,3},{1,1,1,1}1VI[O0, 3, s, {1}, {1}]V[O, 2, 4-r, {1}, {1}])’

C2G1[6] = Z:=0 Z:=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1]
EC[1, 2, 1] ER[3, 1] ER[1, 1] (V[0, 3, 4-s, {4, 1}, {1, 1}1V[0, 1, r,
{2,2,3,4},(1,1,1,1}]VI[O0, 4, s, {1}, {1}]V[O, 2, 4-r, {1}, {1}]);
1 r
C2G1[7] = ;*Z=OZ:=OMu1tinomia1[r, s, 4-r-s]EC[3, 1, 1] EC[1, 3, 1] EC[1, 3, 1]
ER[3, 1] ER[1, 1] (V[O, 3, r, {4, 1}, {1, 1}] V][O, 1, 4, {2,3,3,3},{1,1,1,1}]
V[Or 3r s, {1}1 {1}] V[OI 3! 4—r—s, {1}1 {1}]);
Cc2G1[8] = Z;Z::Multinomial[r, s, 4-r-s]EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
ER[3, 1] ER[1, 1] (V[O, 3, r, {4, 1}, {1, 1}] V][O, 1, 4, {2,3,3,4},{1,1,1, 1}]
v[o, 3, s, {1}, {1}]1V[0, 4,4-xr-5s, {1}, {1}]):
1 r
C2G1[9] = ;*ZzoZ:_OMultinomial[r, s,4-r-s]EC[3, 1, 1] EC[1, 4, 1] EC[1, 4, 1]
ER[3, 1] ER[1, 1] (V[O, 3, r, {4, 1}, {1, 1}]V[O, 1, 4, {2,3,4,4},{1,1,1,1}]
vio, 4, s, {1}, {1}]VI[O, 4, 4-r-5s, {1}, {1}]):
C3G1[1] = Z:zozz;:naultinomial[r, s,4-r-s]EC[2, 1, 1] EC[1, 2, 1] EC[2, 3, 1]
ER[1, 1] ER[2, 1] (V[O, 2, s, {1, 1}, {1, 1}] V][O, 1, r, {2,2,2}, {1,1, 1}]
v[0,2,4-r-s, {1, 3}, {1, 1}]1V[O, 3, 4, {2}, {1}]):
C3G1[2] = Z;oZ:;ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[1, 3, 1]

ER[1, 1] ER[2, 1] (V[O, 2, s, {1, 1}, {1, 1}]V[O, 1, r, {2,2,3}, {1,1, 1}]
v([o, 3, 4, {1, 1}, {1,1}]1VI[O0,1,4-r-s, {3}, {1}]);

4 4-r ; ;
C3G1[3] = Zqus:oMultlnomlal[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[2, 3, 1]

ER[1, 1] ER[2, 1] (V[O, 2, s, {1, 1}, {1, 1}]VI[O, 1, r, {2, 2, 3}, {1,1, 1}]
V[Or 3/ 4! {11 2}/ {11 1}] V[Or 2/ 4_r_sl {3}1 {1}]);

4 4 - - - -
C3G1[4] = Zrzozszoamomlalu, r] Binomial[4, s] EC[2, 1, 1] EC[1, 3, 1] EC[3, 4, 1]

ER[1, 1] ER[2, 1] (V[O, 2, r, {1, 1}, {1, 1}]1V[O, 1, 4-xr, {2,2,3}, {1,1, 1}]
v[0, 3, s, {1, 4}, {1, 1}]VI[O, 4, 4-s, {3}, {1}]);

4 4-r . 3
C3G1[5] = ZrzozlszoMultlnomlal[r, s, 4-r-s]EC[3, 1, 1]EC[1, 2, 1] EC[2, 1, 1]

ER[1, 1] ER[3, 1] (V[O, 3, 4, {4, 1}, {1,1}]V[O0, 1, r, {2,2,3}, {1,1,1}]
v([o,2,s, {1,1}, {1,1}]1V[O0,1,4-r-s, {2}, {1}])/

4 4 - - - -
C3G1[6] = Zkzozszoamomalm, r] Binomial[4, s] EC[3, 1, 1] EC[1, 2, 1] EC[3, 2, 1]

ER[1, 1] ER[3, 1] (V[O0, 3, s, {4, 1}, {1, 1}]V[0,1,4-r, {2,2,3},{1,1,1}]
v[o, 2, r, {1, 3}, {1, 1}]1VI[O, 3, 4-s, {2}, {1}]);
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4 4
C3G1[7] = Z=OZS=OBinomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 2, 1] EC[4, 2, 1]
ER[1, 1] ER[3, 1] (V[0, 3, s, {4, 1}, {1, 1}]1V[0, 1, 4-x, {2, 2, 3}, {1, 1, 1}]
V[0, 2, £, {1, 4}, (1, 1}]1 V[0, 4, 4-s, {2}, {1}]);
4 4
C3G1[8] = Zqus:oBinomialH, r] Binomial[4, s] EC[3, 1, 1] EC[1, 3, 1] EC[3, 1, 1]
ER[1, 1] ER[3, 1] (V[O, 3, s, {4, 1}, {1, 1}]VI[O,1,4-r, {2, 3, 3}, {1,1, 1}]
VIO, 3,4-s, (1,1}, {1, 1}] V[0, 1, x, {3}, {1}]);
4 4
C3G1[9] = Z=OZS=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 3, 1] EC[3, 2, 1]
ER[1, 1] ER[3, 1] (V[O, 3, s, {4, 1}, {1, 1}]V[O0,1,4-r, {2,3,3}, {1, 1, 1}]
v[o, 3,4-s, {1, 2}, {1, 1}]VI[O, 2, r, {3}, {1}]);
C3G1[10] = Zi—o 4::Mu1tinomial[r, s, 4-r-s]EC[3,1, 1] EC[1, 3, 1] EC[3, 4, 1]
ER[1, 1] ER[3, 1] (V[O, 3, r, {4, 1}, {1, 1}] V][O, 1, 4, {2,3, 3}, {1,1, 1}]
V[0, 3, s, {1, 4}, {1, 1}]1V[O0,4,4-r-5s, {3}, {1}]1):
C3G1[11] = 24_0 24_0Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[4, 1, 1]
ER[1, 1] ER[3, 1] (V[O, 3, s, {4, 1}, {1, 1}]V[O0,1,4-r, {2,3, 4}, {1,1, 1}]
v[o, 4,4-s, {1, 1}, {1, 1}1VI[O, 1, r, {4}, {1}]);
c3G1[12] = Z:o Z:=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[4, 2, 1]
ER[1, 1] ER[3, 1] (V[O, 3, s, {4, 1}, {1, 1}]V[O,1,4-r, {2, 3, 4}, {1,1, 1}]
vi[o, 4, 4-s, {1, 2}, {1, 1}]V[O, 2, r, {4}, {1}]);
4 4-r ; .
C3G1[13] = Z‘ho ZS=0Mult1nom1al[r, s,4-r-s]EC[3, 1, 1] EC[1, 4, 1] EC[4, 3, 1]
ER[1, 1] ER[3, 1] (V[O, 3, r, {4, 1}, {1, 1}] V][O, 1, 4, {2, 3, 4}, {1, 1, 1}]
V[O, 41 SI {11 3}/ {11 1}] V[O, 3! 4_r_sr {4}1 {1}]);

461011 = =« 5™ S™ Multinomial 4 2,1,1 2,1,1
C4G1l[1] = 4*2“0 s=OMu tinomial[r, s, 4-r-s] EC[2, 1, 1] EC[2, 1, 1]
EC[1, 4, 1] EC[1, 3, 1] (V[O, 2, r, {1}, {1}]V[O, 2, s, {1}, {1}]

V[ol 1! 4_r_sl {21 2/ 4/ 3}/ {11 1/ 1/ 1}] V[OI 3/ 4! {11 2}! {ll 1}]);
4 4
C4G1[2] = Zt:o Z$=0Binomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[3, 1, 1]
EC[1, 4, 1] EC[1, 3, 1] (V[O, 2, r, {1}, {1}]V[O, 3, s, {1}, {1}]
v[0,1,4-r, {2,3,4,3},{1,1,1,1}]VI[0,3,4-5s, {1, 2}, {1, 1}]);

C4G1[3 ! ! A_ert' ial 4 EC[3, 1, 1]EC[3,1,1
[]'2*Zk=on=o ultinomial([r, s, 4-r-s] EC[3, 1, 1]EC[3, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] (V[O, 3, r, {1}, {1}] V][O, 3, s, {1}, {1}]
v[0o, 1,4, {3,3,4,3},{1,1,1,1}]V[0,3,4-r-5s, {1, 2}, {1, 1}]1):
C4G1[4] = i*Z: " Multinomial[r, s, 4-r-s] EC[3, 1, 1] EC[4, 1, 1]
2 =0 s=0
EC[1, 4, 1] EC[1, 3, 1] (V[O, 3, r, {1}, {1}]1 V][O, 4, s, {1}, {1}]
v[0o,1,4, {3,4,4,3},{1,1,1,1}]Vv[0,3,4-r-5s, {1, 2}, {1, 1}]):
1 4 4-r . .
C5G1[1] = —*Zr_ __Multinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1]
2 =0 s=0
EC[1, 4, 1] EC[1, 3, 1] (V[O, 1, r, {2}, {1}] V][O, 2, s, {1, 1}, {1, 1}]
v[0,1,4-r-s, {2,4,3}, {1,1,1}1V][O, 3, 4, {1, 2}, {1, 1}]1):

4 4 . . . .
C5G1[2] = Zuo ZS=OB1nom1al[4, r] Binomial[4, s] EC[3, 2, 1] EC[2, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] (V[O, 3, r, {2}, {1}]VI[O, 2, s, {3, 1}, {1, 1}]
V[Or 1/ 4_sl {21 4! 3}! {11 11 1}] V[OI 3/ 4_rl {11 2}1 {11 1}]);
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4 4 . - - -
C5G1[3] = Zno Zs=0B1n0m1a1[4, r] Binomial[4, s] EC[3, 1, 1] EC[3, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] (V[0, 1, r, {3}, {1}]1V[O, 3, s, {1, 1}, {1, 1}]
v[0,1,4-r, {3, 4,3}, {1,1,1}1V][0, 3, 4-5s, {1, 2}, {1, 1}]);

4 4 - - - -
C5G1[4] = Zr:O Z$=0B1nom1al[4, r] Binomial[4, s] EC[3, 2, 1] EC[3, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] (V[0, 2, r, {3}, {1}]1V[O, 3, s, {2, 1}, {1, 1}]
v[0,1,4-r, {3, 4,3}, {1,1,1}1VI[0, 3, 4-5s, {1, 2}, {1, 1}]);

4 4-
C5G1[5] = Zﬁo ZS=ZMultinomial[r, s, 4-r-s] EC[3, 4, 1] EC[3, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] (V[O, 4, r, {3}, {1}]V[O, 3, s, {4, 1}, {1, 1}]
V[O, 1/ 4! {3I 4/ 3}/ {lr 11 1}] V[Or 31 4_r_sl {11 2}/ {11 1}]);

4 4-r . R
C6G1[1] = ZrzozlszoMult:Lnomlal[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1] EC[1, 3, 1]

ER[1, 1] ER[1, 1] (V[O, 1, r, {2, 2}, {1, 1}]1VI[O, 2, s, {1, 1}, {1, 1}]
V[OI 1! 4_r_sr {21 21 3}1 {11 1! 1}] V[O, 3! 4/ {1}I {1}]);

4 4-r . .
C6G1[2] = ZzozszoMultlnomlal[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1] EC[1, 3, 1]

ER[1, 1] ER[3, 1] (V[O0, 1, r, {2, 2}, {1, 1}]1V[O, 2, s, {1, 3}, {1, 1}]
V[OI 3/ 4/ {21 4/ 1}/ {11 1/ 1}] V[O, 1/ 4—r—s, {3}1 {1}]);

4 4-r . )
C6G1[3] = Z=OZ$=OMult1nom1al[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1] EC[2, 3, 1]

ER[1, 1] ER[3, 1] (V[0, 1, r, {2, 2}, {1, 1}]V[O, 2, s, {1, 3}, {1, 1}]
V[Or 3/ 4! {27 4/ 2}/ {11 1/ 1}] V[O, 2/ 4—]'.'—5, {3}1 {1}]);

4 4 . . . -
C6G1[4] = Zuozs:oBlnomlalH, r] Binomial[4, s] EC[1, 2, 1] EC[2, 3, 1] EC[4, 3, 1]

ER[1, 1] ER[3, 1] (V[O0, 1, r, {2, 2}, {1, 1}]1V[O, 2, 4-r, {1, 3}, {1, 1}]
V[O, 3/ s, {2I 4/ 4}/ {11 11 1}] V[Or 41 4_sl {3}1 {1}]);

4 4-r . )
C6G1[5] = ZrzozszoMultlnomlal[r, s, 4-r-s] EC[1, 3, 1] EC[1, 3, 1] EC[1, 2, 1]

ER[1, 1] ER[1, 1] (V[O, 1, r, {2, 3}, {1, 1}]1V][O, 3, 4, {1, 1}, {1, 1}]
v[ol 1/ s, {21 2! 3}! {1r 1! 1}] V[OI 2/ 4—r—s, {1}I {1}]);

4 4 - - . -
C6G1[6] = ZzozszoBlnomlal[4, r] Binomial[4, s] EC[1, 3, 1] EC[1, 3, 1] EC[1, 3, 1]

ER[1, 1] ER[1, 1] (V[O0, 1, r, {2, 3}, {1, 1}]V[O, 3, s, {1, 1}, {1, 1}]
vio,1,4-r, {2,3,3},{1,1,1}]V[0, 3, 4-s, {1}, {1}])/

4 4 . . . .
C6G1[7] = Z=OZS=OB1nom1al[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 1, 1] EC[1, 4, 1]

ER[1, 1] ER[1, 1] (V[O, 1, r, {2, 3}, {1, 1}]1V[O, 3, s, {1, 1}, {1, 1}]
vi0,1,4-r, {2,3,4},{1,1,1}1VI[0, 4, 4-5s, {1}, {1}]);

4 4-r . )
C6G1[8] = ZEOZHOMultJ.nomlal[r, s, 4-r-s] EC[1, 3, 1] EC[3, 2, 1] EC[2, 1, 1]

ER[1, 1] ER[2, 1] (V[O, 1, r, {2, 3}, {1, 1}]1V][O, 3, 4, {1, 2}, {1, 1}]
V[Or 2/ s, {17 3/ 1}/ {11 1/ 1}] V[O, 1/ 4_r_sl {2}1 {1}]);

4 4 - - - -
C6G1[9] = Zrzozszoamomlalu, r] Binomial[4, s] EC[1, 3, 1] EC[3, 2, 1] EC[2, 3, 1]

ER[1, 1] ER[2, 1] (V[O, 1, r, {2, 3}, {1, 1}]1V][O, 3, s, {1, 2}, {1, 1}]
v[io,2,4-r, {1,3,3},{1,1,1}1V[0, 3,4-s, {2}, {1}]);

4 4
C6G1[10] = Zm Zs=0 Binomial[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 2, 1]

EC[2, 4, 1] ER[1, 1] ER[2, 1] (V[O, 1, r, {2, 3}, {1, 1}]VI[O, 3, s, {1, 2}, {1, 1}]
v([0,2,4-r, {1,3,4},{1,1,1}]1VI[0, 4, 4-s, {2}, {1}])/

4 4
C6G1[11] = Z"no Zs=o Binomial[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 4, 1]
EC[1, 4, 1] ER[1, 1] ER[4, 1] (V[O, 1, r, {2, 3}, {1, 1}]V][O, 3, s, {1, 4}, {1, 1}]
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v[o, 4,4-s,{1,3,3},{1,1,1}]V[0,1, 4-r, {4}, {1}]);
4 4 - . - .
C6G1[12] = E o E 0B:|.nom:|.al[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 4, 1]
= Is=

EC[2, 4, 1] ER[1, 1] ER[4, 1] (V[O, 1, r, {2, 3}, {1, 1}]V[O, 3, s, {1, 4}, {1, 1}]
V[0, 4, 4-s, {2,3,3},{1,1,1}1V[0,2,4-xr, {4}, {1}]);

4 4-r ; .
C6G1[13] = Z=o Zs=0Mult1nom1al[r, s, 4-r-s]EC[1, 3, 1] EC[3, 4, 1] EC[3, 4, 1]

ER[1, 1] ER[4, 1] (V[O, 1, 4, {2, 3}, {1, 1}]1V[O, 3, s, {1, 4}, {1, 1}]
V[Or 4/ r, {37 3/ 3}/ {11 1/ 1}] V[O, 3/ 4_r_sl {4}1 {1}]);

4 4-r . )
C7G1[1] = Zrzozszonaultmomal[r, s, 4-r-s]EC[2, 1, 1] EC[3, 1, 1] EC[2, 1, 1]

ER[2/ 1] ER[3I 1] (V[Ol 2/ r, {11 1}1 {11 1}] V[OI 1/ 4—r—s, {21 2/ 3}/ {1/ 1/ 1}]
v([o, 3, 4, {1, 4}, {1, 1}]1V[O0, 2, s, {1}, {1}])

4 4 - - . .
C7G61[2] = Zm ZszoB:Lnom:Lal[él, r] Binomial[4, s] EC[2, 1, 1] EC[3, 1, 1] EC[3, 1, 1]

ER[2, 1] ER[3, 1] (V[0, 2, r, {1, 1}, {1,1}]V[O, 1, 4-r, {2,3,3}, {1,1, 1}]
v([0, 3, 4-s, {1, 4}, {1,1}1VI[O0, 3, s, {1}, {1}1)’

4 4
C7G1[3] = Zno Zs=oBinomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[4, 1, 1] EC[3, 1, 1]
ER[2, 1] ER[3, 1] (V[0, 2, r, {1, 1}, {1, 1}]VI[O,1,4-r, {2,4, 3}, {1,1, 1}]
v[o, 3,4-s, {1, 4}, {1, 1}]1V[O, 4, s, {1}, {1}]);
c761[4] = =« 5™ S Binomial[4 Binomial [4 EC[2, 1, 1] EC[4, 1, 1] EC[3, 1, 1
[]_2*Z=025=0 inomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[4, 1, 1] EC[3, 1, 1]
ER[4, 1] ER[3, 1] (V[O, 4, s, {3, 1}, {1, 1}]V[O, 1, 4-r, {2, 4,3}, {1,1, 1}]
vi[o, 3,4-s, {1, 4}, {1, 1}]1VI[O0, 2, r, {1}, {1}]);
4 4-r
C7G1[5] = ZkzozszoMultinomial[r, s,4-r-s]EC[3,1, 1]EC[4, 1, 1] EC[3, 1, 1]

ER[4, 1] ER[3, 1] (V[O, 4, s, {3, 1}, {1, 1}]V[O, 1, 4, {3, 4,3}, {1,1,1}]
V[0, 3,4-r-s, {1, 4}, {1, 1}]1V[O0, 3, r, {1}, {1}]);

4 4-r . )
C7G1[6] = Zluozs:oMultlnomlal[r, s,4-r-s]EC[2,1, 1] EC[3, 1, 1] EC[2, 1, 1]

EC[Z, 41 1] (V[O, 2/ r, {41 1}! {11 1}] V[O, 11 4_r_sl {21 2! 3}! {11 11 1}]
v([o, 3, 4, {1, 1}, {1, 1}1VI[0, 2, s, {1}, {1}]);

4 4 - - - -
C7G1[7] = Zuo ZS=OB1nom1al[4, r] Binomial[4, s] EC[2, 1, 1] EC[3, 1, 1] EC[3, 1, 1]

EC[2, 4, 1] (V[0, 2, r, {1, 4}, {1, 1}]1V[O,1,4-r, {2,3,3}, {1, 1, 1}]
v[o, 3, 4-s, {1, 1}, {1, 1}]1VI[O, 3, s, {1}, {1}])’

4 4 - - - -
C7G1[8] = Zr=o ZszoBlnomlal[4, r] Binomial[4, s] EC[2, 1, 1] EC[4, 1, 1] EC[3, 1, 1]

EC[2, 4, 1] (V[0, 2, r, {1, 4}, {1, 1}]V[O0,1,4-r, {2,4,3},{1,1,1}]
v[0, 3,4-s, {1, 1}, {1, 1}]1VI[O, 4, s, {1}, {1}]);

4 4-r
Cc8G1[1] = ZrzozszoMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1] EC[3, 1, 1]
ER[1, 1] ER[1, 1] (V[O, 1, r, {2, 2}, {1, 1}] V][O, 2, s, {1, 3}, {1, 1}]
V[Or 31 4/ {21 1}/ {11 1}] V[OI 1/ 4_r_sl {31 2}1 {11 1}]);
1 4 4 . - . -
c8G1[2] = > *Zm Zs=0B1n0m1a1[4, r] Binomial[4, s] EC[1, 3, 1] EC[4, 3, 1]
EC[4, 1, 1] ER[1, 1] ER[1, 1] (V[O, 1, r, {2, 3}, {1, 1}]V[O, 3, s, {1, 4}, {1, 1}]
V[ol 4! 4_51 {31 1}! {11 1}] V[0, 1! 4_rl {41 2}! {11 1}]);
4 4-r
C8G1[3] = ZrzozlszoMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1] EC[3, 2, 1]

ER[1, 1] ER[2, 1] (V[O, 1, r, {2, 2}, {1, 1}]1V][O, 2, s, {1, 3}, {1, 1}]
V[Or 3r 4r {21 2}r {1r 1}] V[Or 2/ 4_r_sl {31 1}/ {11 1}]);
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out[129]=

In[130]:=

1 4 4 - - - -
c8G1[4] = ;*Zr:o ZS=OB1nom1al[4, r] Binomial[4, s] EC[1, 3, 1] EC[4, 3, 1]

EC[4, 2, 1] ER[1, 1] ER[2, 1] (V[O, 1, r, {2, 3}, {1, 1}] V][O, 3, s, {1, 4}, {1, 1}]
V[0, 4,4-s, {3,2}, {1,1}1VI[0,2,4-r, {4,1}, {1, 1}]);

4 4-r . ;
C8G1[5] = Zqub:oMultlnomlal[r, s, 4-r-s]EC[1, 2, 1] EC[2, 1, 1] EC[3, 1, 1]

ER[1, 1] ER[3, 1] (V[O0, 1, r, {2, 2}, {1, 1}]V[O, 2, s, {1, 1}, {1, 1}]
v[0,1,4-r-s, {2, 3}, {1, 1}]1VI[O, 3, 4, {1, 4}, {1, 1}]);

1 4 4 - . . -
C8Gl[6] = — * E E Binomial[4, r] Binomial[4, s] EC[1, 2, 1] EC[2, 4, 1] EC[3, 4, 1]
2 =0 s=0

ER[1, 1] ER[3, 1] (V[O0, 1, r, {2, 2}, {1, 1}]V[O, 2, 4-r, {1, 4}, {1, 1}]
V[0, 4, s, {2, 3}, {1, 1}]1VI[O, 3, 4-5s, {4, 4}, {1, 1}]);

861[7] = =+ 5™ S™ Binomial[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 1, 1
[]_Z*er:ozs:o inomial([4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 1, 1]

EC[3, 1, 1] ER[1, 1] ER[3, 1] (V[O, 1, r, {2, 3}, {1, 1}]V][O, 3, s, {1, 1}, {1, 1}]
V[0, 1! 4_rl {31 3}! {11 1}] V[O, 3! 4_51 {11 4}! {11 1}]);

4 4 - - . .
c8G1[8] = ZrzozlszoBlnomlalH, r] Binomial[4, s] EC[1, 3, 1] EC[3, 2, 1] EC[3, 2, 1]

ER[1, 1] ER[3, 1] (V[0, 1, r, {2, 3}, {1, 1}]VI[O, 3, s, {1, 2}, {1, 1}]
v([0,2,4-r, {3, 3}, {1,1}1VI[O0, 3, 4-s, {2, 4}, {1, 1}]);

1 4 4 . - . -
c8G1[9] = 5*21':0 ZSzOBlnom1a1[4, r] Binomial[4, s] EC[1, 4, 1] EC[4, 2, 1]

EC[3, 2, 1] ER[1, 1] ER[3, 1] (V[O, 1, r, {2, 4}, {1, 1}] V][O, 4, s, {1, 2}, {1, 1}]
V[01274_rr {413}1{11 l}]v[ol 374_51 {21 4}1{11 1}]);
1 4 4-r ] .
C8G1[10] = —*Z'k Multinomial[r, s, 4 -r-s] EC[3, 2, 1] EC[2, 1, 1]
2 =0 s=0

EC[1, 2, 1] EC[2, 4, 1] (V[O, 3, 4, {1, 2}, {1, 1}]VI[O, 2, r, {3, 1}, {1, 1}]
V[or lr s, {21 2}/ {11 1}] V[OI 2/ 4_r_sl {11 4}1 {11 1}]);

C8G1l[11 ! ‘ 4B' ial[4 Bi ial[4 EC[3, 2, 1] EC[2,1,1
[ 1-4*Z=OZS=0 inomial[4, r] Binomial[4, s] EC[3, 2, 1] EC[2, 1, 1]

EC[1, 3, 1] EC[3, 4, 1] (V[0, 3, r, {4, 2}, {1, 1}] V[0, 2, 4-s, {3, 1}, {1, 1}]
v[o,1,s, {2, 3}, {1, 1}]1V[O, 3,4-r, {1, 4}, {1, 1}]);

861[12] = = 5™ S™ Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[3, 1, 1
[]-2*Z=OZS=0 inomial[4, r] Binomial([4, s] EC[3, 1, 1] EC[3, 1, 1]

EC[1, 3, 11 EC[3, 2, 1] (V[0, 1, 4-s, {4, 3}, {1, 1}]V[O, 3, r, {1, 1}, {1, 1}]
vio, 1, s, {3, 3}, {1, 1}1VI[O0, 3, 4-r, {1, 2}, {1, 1}]);

3 - 2 - 6 -
GW18Quarter = Factor[zj=1 A1G1[j] + Zj=1 A2G1[j] + Zj=1 B1G1[j] +
8 . 8 . 5 . 10 .
Zj=1 B2G1[j] +Zj=1133G1[3] +Zj=1 B4G1[j] +Zj=1135G1[3] +
Y c161r3 °  C261[3 Y c361r; ' cacip;
S crens1 0 YT eaenizr e Y, cact3) 3 cac 1

> CSGLI31+ )" C6GL[31+ ) CTG1[3]+ " C8GLll3]];

GW18Half = Factor[GWl8Quarter + (GWl8Quarter /. {y-»>x, x> y})]’,
GW18 = Simplify[GW18Half + (GW18Half /. {y - -y})]

-1000

2
A1G3[1] = §: _EC[1, 3, i] ER[1, 7-24i] ER[1, 1]
1=

(Z;o"[P' 1,4,{2,2,3), {1, 7-2%, i}] V[1-p, 3, 4, {1}, {i}]);
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A1G3[2] = -EC[1, 3, 1] ER[1, 3] ER[1, 3]

(DL, Vip, 1,4, 12,2,3), (3,3, 1)1 VIL-p, 3, 4, {1}, {1}])
1
A1G3[3] = ;EC[l, 3, 2] EC[1, 2, 2]
(DL, Vie, 1,4, 12,2, 3), (2,2, 2] VIL-p, 3, 4, {1}, {2}])
1 3 3_1 - - = -
A2G3[1] = E*ZMZHEC[L 3,i] ER[1, 2§ +1] ER[3, 7-2i-27]
(Z:;—OV[P’ 1/ 4/ {21 3}/ {23"'1/ l}] V[l—P, 3! 4/ {11 4}/ {ll 7_21_23}]);
263121 = =« 3° 1,3 1,4, 4
A2G S EC[1l, 3, i]EC[1, 4, 4-i
[2] = —» ) ECI i] EC[ i]

(Z:;=0V[PI 1/ 4/ {41 3}/ {4_il 1}] V[l_PI 3/ 4/ {11 2}/ {ir 4'i}]);

4
B1G3[1] = Zﬁ_oBinomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[1, 1]

ER[1, 3] (D) DL VP, 2,4, {1}, {1}]

V[ql 1! 4_ir {21 2/ 2! 3}! {17 1/ 3! 1}] V[l'P-qr 3/ 4/ {1}1 {1}]);
1
B1G3[2] = —*Z‘: Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[1, 1]
2 =0
ER[1, 31 ()] (DL VIe, 3,4, {1}, (1}]
V[q, 1/ 4/ {31 2/ 2! 3}! {lr 1/ 3! 1}] V[l_P_ql 3! 4_il {1}1 {1}]);
1
B1G3[3] = —*Z‘: Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[1, 1]
2 =0
ER[1, 31 ()} (DL Ve, 4,1, {1}, (1}]
V[q, 1/ 4/ {41 2/ 2! 3}! {lr 1/ 3! 1}] V[l_P_ql 3! 4_il {1}1 {1]‘]);

1
B1G3[4] = —*Z: ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 2, 2]
2 =

(Do iovip, 2,5, {1}, {1)]

V[ql 1/ 4_il {21 2/ 2/ 3]‘/ {11 2/ 2/ 1}] V[l_P_ql 3/ 4/ {1}1 {1}]);

1
B1G3[5] = —*Z: ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 2, 2]
4 =

(Do iovip, 3, 5, (1}, {1)]

V[ql 1/ 4/ {31 2/ 2/ 3}! {11 2/ 2! 1}] V[l_P_ql 3! 4_il {1}1 {1}]);

1
B1G3[6] = —*Z: ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] EC[1, 2, 2]
4 =

(ZLOZQ;‘;WP, 4,1, {1}, {1}]

V[ql 1/ 4/ {41 2/ 2/ 3}/ {11 2/ 2! 1}] V[l_P_ql 3/ 4_il {1}1 {1}]);

B2G3[1] = Z:_OBinomial[ll, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[1, 3]
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(DDt ovie, 1, 4-4, (2, 2,2}, 1,3, 1}]
via, 2, i, {1, 3}, {1, 1}]V[l-p-q, 3, 4, {2}, {1}]);

B2G3[2] = Z:_OBinomial[ll, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]

1 1-p .
(Do vip, 1, 4-4, (2, 2,3}, (1,3, 1))
Vig, 3,4, {1,1}, {1, 1}] V[1-p-q, 1, i, {3}, {1}]);

B2G3[3] = Z:_OBinomialH, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[1, 3]

(Z;wz.;j"[l’r 1,4-1i,(2,2,3),(1,3,1}]
V[ql 3! 4/ {11 2}/ {11 1}] V[l_p'qr 2/ ir {3}1 {1}]);

B2G3[4] = Z:_oBinomialM, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[1, 3]
1 1-
(Do Drovie, 1,4, (2,2, 3), (1,3, 1}]
V[ql 3[ 4—i/ {1[ 4}! {1[ 1}] V[l—p—q, 4, i, {3}, {1}])’.
1 4
B2G3[5] = _*Zi Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] EC[1, 2, 2]
2 =0
1 1-p )
(Z.;,:oz.q:oV[P’ 1,4-4, {2,2,2}, {2, 2, 1}]
vig, 2, i, {1, 3}, {1, 1}1V[1-p-q, 3, 4, {2}, {1}]);
1 4
B2G3[6] = _*Zi Binomial[4, i] EC[1, 3, 1] EC[3, 1, 1] EC[1, 2, 2]
2 =0
1 1-p )
(meZq:oV[P' 1,4-1i, {2, 2, 3}, {2, 2, 1}]
Viq, 3,4, {1,1}, {1,1}1V[l-p-q, 1, i, {3}, {1}1);
1 4
B2G3[7] = _*Zi Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] EC[1, 2, 2]
2 =0
1 1-p )
(meZq:oV[p' 1,4-1i, {2, 2, 3}, {2, 2, 1}]
vig, 3,4, {1,2}, {1, 1}]1V[l-p-q, 2, i, {3}, {1}]);
1 4
B2G3[8] = —*Zﬁ Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] EC[1, 2, 2]
2 =0

(S Sivie 14, 22,9, 2,2, 1)

V[qr 3/ 4_ir {11 4}/ {11 1}] V[l_P_qr 41 ir {3}1 {1]’]);
B3G3[1] = Z;_OZ:_OBinomialM, il EC[2, 1, 1] EC[1, 3, 1] ER[2, 2k +1]
ER[1, 3-2k] () 3T VIe, 2,4, {1, 1}, {2k+1, 1}]
V[ql 1/ 4_il {21 2/ 3}/ {11 3_2kl 1}] V[l_P_ql 3/ 4/ {1}1 {1}]);
B3G3[2] = Z;_OZ:_OBinomial[L il EC[3, 1, 1] EC[1, 3, 1] ER[3, 2k +1]

ER[1, 3-2k] (Z;()Z:IV[p, 3,i, (4,1}, {2k+1, 1}]
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Vi, 1,4, {3,2,3), {1,3-2k, 1})]1V[1-p-q, 3, 4-1, {1}, {1}]);
B3G3[3] = ), > Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[4, 2k +1]
ER[1, 3-2k] (Z;=OZ;;§V[p, 4,i, {3,1}, {2k+1, 1}]
Via, 1,4, {4,2,3),{1,3-2k, 1})]V[1-p-q, 3, 4-1, {1}, {1}]);
B3G3[4] = an(:ozszoBinomial[L il EC[3, 1, 1] EC[1, 2, 1] ER[3, 2k + 1]
ER[1, 3-2k] (Z;(’Z;;zV[p, 3,4, (4,1}, {2k+1, 1}]
Via, 1, i, {3,2,2}, {1,3-2k, 1}]1V[1-p-q, 2, 4-1, {1}, {1}]);
B3G3[5] = ), > Binomial[4, i] EC[2, 1, 1+k] EC[1, 3, 2-k] ER[2, 1]
ER[1, 1] (Z‘;OZ:V[p, 2,4, {1, 1}, {1, 1+k}]
Via, 1, 4-i, {2, 2,3}, {1+k, 1, 2-k}]V[1-p-q, 3, 4, {1}, {2-k}]);
B3G3[6] = ). > Binomiall4, i] EC[3, 1, 1+k] EC[1, 3, 2-k] ER[3, 1]
ER[1, 1] (Z:;:OZ::V[p, 3,4, {4, 1}, {1, 1+k}]
Via, 1,4, (3,2,3}, {1+k, 1,2-k}]V[1-p-q, 3, 4-1, {1}, {2-k}]);
B3G3[7] = ), ' Binomial[4, i] EC[4, 1, 1+k] EC[1, 3, 2-k] ER[4, 1]
ER[1, 1] (2=02;§V[p, 4,1, {3,1}, {1, 1+k}]
Vi, 1,4, {4,2,3), {1+k, 1,2-K}] V[1-p-q, 3, 4-i, {1}, {2-k}]);
B3G3[8] = ), > Binomial[4, i] EC[3, 1, 1+k] EC[1, 2, 2-k] ER[3, 1]
ER[1, 1] (Z;zOZ:jV[p, 3,4, {4,1}, {1, 1+k}]
Viq, 1,1, (3,2,2}, {1+k, 1,2-k}]V[1-p-q, 2, 4-1, {1}, {2-k}]);

1
B4G3[1] = —*Zz ,Binomial[4, i] EC[2, 1, 2] EC[1, 3, 1] EC[1, 4, 1]
2 =

(Do Dervip, 2,1, (1}, (2}1VIq, 1, 4-1, {2, 4, 3}, (2,1, 1}]
V[l—P‘qr 3! 4/ {11 2]’/ {11 1}])!
B4G3[2] = Z:_oBinomialM, i]l]EC[3, 1, 2] EC[1, 3, 1] EC[1, 4, 1]
(Do Diovip, 3,5, {1}, {2}1VIa, 1, 4, (3, 4,3}, {2, 1, 1}]
Vil-p-q,3,4-1, {1, 2}, {1, 1}]);
B4G3[3] = Z:_OBinomialM, i] EC[2, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
(Z;ozz;‘;vm, 2,4, {1}, {1}]1V[a, 1, 4-1i, {2, 4, 3}, (1, 1, 2}]
Vil-p-aq, 3,4, {1, 2}, {2, 1}]);

4
B4G3[4] = Zﬁ_oBinomialM, i] EC[3, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
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(Do i ovip, 3,5, {1}, {1}1VIa, 1, 4, (3, 4,3}, {1, 1, 2}]
Vil-p-gq, 3, 4-1, {1, 2}, {2, 1}]);
B4G3[5] = Z:_OBinomial[ll, i] EC[4, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
1 1-
(D02 VIp, 4, &, (1}, (111 VI, 1, 4, {4, 4, 3}, (1,1, 2}]
Vil-p-gq, 3, 4-1, {1, 2}, {2, 1}]);

B5G3[1] = Z:_OBinomialH, i] EC[1, 2, 1] EC[2, 3, 1] ER[3, 1] ER[1, 3]

(Yoot ovie, 1, 4-1, (2,2}, (3, 1)]
Vi, 2, i, {1, 3}, {1, 1}] V[1-p-q, 3, 4, {2, 4}, {1, 1}]);

B5G3[2] = Z:_oBinomialm, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]

(Z;(,Z:Z’V[P, 1,4-1i, {2, 3}, {3, 1}]
V[ql 3[ 4/ {1/ 1}/ {1/ 1}] V[l—P—q, 1, i, {3, 2}, {1, 1}]);

B5G3[3] = Z:_oBinomialM, i] EC[1, 3, 1] EC[3, 2, 1] ER[2, 1] ER[1, 3]

1 1-p )
(Zip=OZq=OV[P’ 1,4-1, {21 3}, {3, 1}]
Via, 3,4, {1, 2}, {1, 1}] V[1-p-q, 2, i, {3, 1}, {1, 1}]);
B5G3[4] = Z:_oBinomialH, i] EC[1, 3, 1] EC[3, 4, 1] ER[4, 1]
ER[1, 3] (Z';:OZ:;ZV[p, 1, 4, {2, 3}, {3, 1}]

Vig, 3,4-1i, {1, 4}, {1, 1}]1V[l-p-q, 4, i, {3, 3}, {1, 1}]);

B5G3[5] = Z:_OBinomial[ll, i] EC[1, 2, 2] EC[2, 3, 1] ER[1, 1] ER[3, 1]

1 1-p .
(Do ervip, 1, 4-1, {2, 2}, (1, 2)]
V[q'2'il {11 3}/{211}]V[1_P_qr 3141 {21 4}1{11 1}]);

B5G3[6] = Z:_OBinomialM, i] EC[1, 3, 2] EC[3, 1, 1] ER[1, 1] ER[1, 1]
(Zr;:oz;;zv[p’ 1,4-1i, {2, 3}, {1, 2}]

Via, 3,4, {1,1}, {2, 1}] V[l-p-q, 1, i, {3, 2}, {1, 1}]);

B5G3[7] = Z‘:_OBinomial[zl, i] EC[1, 3, 2] EC[3, 2, 1] ER[2, 1] ER[1, 1]

(Zx1>=oZ:§V[P' 1,4-1, {2, 3}, {1, 2}]
VI[q, 3, 4, {1, 2}, {2, 1}]1V[l-p-q, 2, i, {3, 1}, {1, 1}]);
B5G3[8] = Z;OBinomialm, i] EC[1, 3, 2] EC[3, 4, 1] ER[4, 1]
ER[1, 1] (Z,;OZ;EV[F, 1, 4, {2, 3}, {1, 2}]
Vig, 3,4-1i, {1, 4}, {2, 1}]V[l-p-q, 4, i, {3, 3}, {1, 1}]);

4
B5G3[9] = Zﬁ_oBinomialH, i] EC[2, 1, 1] EC[1, 3, 2] EC[3, 1, 1]
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(Z;oz,;:v[p, 2,i, {4, 1}, {1, 1}]

V[ql lr 4‘ir {2/ 3}1 {11 2}] V[l'P'ql 3/ 4/ {1/ 1]‘/ {21 1]’])!

1
B5G3[10] = —*Z‘_l ,Binomial[4, i] EC[3, 1, 1] EC[1, 2, 2] EC[1, 3, 1]
2

(Z;oZI:jV[P’ 3,4, {1, 1}, {1, 1}]
Viq, 1,4-1, (3,2}, {1, 2)]1VIl-p-q, 1, i, {3, 2}, {1, 2}1);

4 4-r . .
C1G3[1] = ZrzozszoMultlnomlal[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]

(Do > = vip, 2, x, (1}, (1)1 VI, 1,5, {2, 2, 2}, {1, 1, 1}] V[u,

2,4-r-s, {17 1, 3}/ {11 1, 1}]V[1-p—q—u, 3,4, {2}1 {1}]);

ClG3[2] = i* ‘ 24 Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
T Zz:O s=0 ! ! e
EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[2, 1]
1 1-p 1-p-q
(De D D VIR, 3, £, {1}, (111 VIa, 1, 5, (3, 2, 2}, {1, 1, 1}]

V[ul 2/ 4_51 {11 11 3}1 {11 1/ 1}] V[l_P_q_ul 3/ 4_rl {2}1 {1}]);

1
C1G3[3] = ;*Z::o Z:=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[2, 4, 1] ER[1, 1] ER[2, 1]
(e 2o >i ™ vip, 3, =, {1}, (111 VIq, 1, 5, (3,2, 2}, (1,1, 1}]
Viu, 2, 4-s,{1,1,4}, {1, 1, 1}]1V[l-p-q-u, 4, 4-x, {2}, {1}]);

4 4-
Cc1G3[4] = Z_ozs_zMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[3, 1]

1 1-p 1l-p-q
(Do D D VIR, 2, £, {1}, {(1}1VIa, 1,5, {2, 2,3}, (1,1, 1}] V[x,
31 4! {1r 1I 4}1 {11 1r 1}] V[l_p_q_ur 1r 4_r_sl {3}1 {1}]);
C1G3[5] = Z:_OZ::ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[2, 3, 1] ER]
1, 11ER(3, 1] (Y] ST TVIR, 2, 5, (1), (1M VI, 1, s, {2, 2, 33, (1, 1, 1)]

V[u, 3,4, (1,2, 4}, {1,1,1}]V[l-p-9-u, 2,4-r-5s, {3}, {1}]);

ClG3[6 ! ! 4B' ial[4 Bi ial[4 EC[2, 1,1
[6] = 2*21::025:0 inomial[4, r] Binomial[4, s] [2, 1, 1]
EC[1, 3, 1] EC[4, 3, 1] ER[1, 1] ER[3, 1]
1 1-p 1-p-q
(De D D VIR, 2, £, {1}, {111 VIa, 1, 4-%, {2, 2, 3}, (1, 1, 1}]
Viu, 3,5, {1,4,4},{1,1,1}]V[1-p-q-u, 4, 4-5s, {3}, {1}]);
1 4 4 - - - -
C1G3[7] = ;*Z=o Zs=oBlnom1al[4, r] Binomial[4, s] EC[3, 1, 1]

EC[1, 3, 1] EC[1, 3, 1] ER[1, 1] ER[3, 1]
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1 1-p l-p-q
(De Do D VIR, 3, £, {1}, (111 VIa, 1, 5, (3, 2, 3}, {1, 1, 1}]

V[ur 31 4_rl {11 4/ 1}/ {11 11 1}] V[l_P_q_ur 11 4_sl {3}1 {1}]);

4 4
Cc1G3[8] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[2, 3, 1] ER[1, 1] ER[3, 1]

(Do i > e vIp, 3, =, (1}, (1M VI, 1,5, {3, 2, 3}, {1, 1, 1)]

V[ul 3! 4_rl {11 41 2}1 {11 1! 1}] V[l—p—q—u, 2! 4_SI {3}1 {1}]);

C1G3[9] —E*Z: Z" Binomial[4, r] Binomial[4, s] EC[4, 1, 1]
- 2 =0 s=o 7 14 14 14
EC[1, 3, 1] EC[2, 3, 1] ER[1, 1] ER[3, 1]
1 1-p 1-p-q
(Do DenDoe VIR, 4, =, {1}, (1)1 VI, 1,5, {4, 2,3}, (1,1, 1}]
Viu,3,4-xr,{1,4,2}, (1,1, 1}]1V[l-p-q-u, 2, 4-5, {3}, {1}]);
4 4-r ) .
C1G3[10] = Z‘ho ZS=0Mult1nom1al[r, s,4-r-s]EC[2, 1, 1] EC[1, 4, 1] EC[1, 3, 1]
1 1-p 1-p-q
EC3, 1,11 (D} DT> VP, 2,5, (1), (111 VIa, 1, s, (4, 2,3}, (1,1, 1))

V[ul 3/ 4/ {11 1/ 2}/{11 1/ 1}]V[1_P_q_ul 1,4—1‘—5, {3}1{1}]);
1 4 4

C1G3[11l] = — * §: Z Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[1, 3, 1]
2 =0 s=0

BC[3, 2,11 (3, DL > VIR, 3, =, (1), {1V, 1, s, {4, 3, 3), (1,1, 1}]

V[ul 3/ 4_rl {11 2/ 2]’/ {11 1/ 1}]V[1_P_q_ul 2/ 4_51 {3]'1 {1}]);

c163[13] = =+ 5® 5™ Binomial[4, r] Binomial[4, s] EC[2, 1, 1
[13] = 4*2“025:0 inomial[4, r] Binomial[4, s] [2,1, 1]
EC[1l, 4, 1] EC[1, 3, 1] EC[3, 4, 1]
1 1-p 1-p-q
(Do 2o >o ™ Vip, 2, , {1}, {1}1VIq, 1, 4-x, (4,2, 3}, {1, 1, 1}]

V[ur 31 s, {1121 4}1{11 1! 1}]V[1—P—q—u14r4—sr {3}1{1}]);
1 4 4 - - - .
ClG3[12] = — * E E Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[1, 3, 1]
2 =0 s=0

BC[3, 1,11 (Y, DL >t TVIP, 3, =, (1), (1M VIa, 1,8, {4, 3, 3), (1,1, 1}]
V[ur 31 4_rl {11 2/ 1}/ {11 11 1}] V[l_P_q_ur 11 4_sl {3}1 {1}]);

4 4-
C2G3[1] = Zk_OZS_ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[1, 3, 1] ER[2, 1] ER[1, 1]

(Do D> vp, 2,5, (1, 1), (1, 1] VIq, 1,5, {2,2,2,3), {1, 1,1, 1)]

Vlu, 2,4-r-s, {1}, {1}1V[l-p-qg-u, 3, 4, {1}, {1}])F

c26312] = =+ 3" 3 Binomial(4, r] Binomial[4, s] EC[2, 1, 1
[]_2*2“()25:0 inomial[4, r] Binomial[4, s] [2,1, 1]

EC[1, 3, 1] EC[1, 3, 1] ER[2, 1] ER[1, 1]
1 1-p 1-p-q
(DD en Dus VIR, 2,5, {1, 1}, {1, 1)1 VIq, 1, 4-%, (2, 2, 3, 3},



d8Mathematica.nb | 19

{1,1,1,1}]V[u, 3, s, {1}, {1}]1V[1-pP-qg-u, 3, 4-5s, {1}, {1}])F

C2G3[3] = l-Jt ‘ 24 Binomial[4, r] Binomial[4, s] EC[2, 1, 1]
T Zt:O s=0 ! ! re
EC[1, 3, 1] EC[1, 4, 1] ER[2, 1] ER[1, 1]
1 1-p l-p-q
(Do Dt D VIR, 2, 7, {1, 1}, {1, 1}]1VIq, 1, 4-%, (2, 2, 3, 4},

{1,1,1,1}1V([u, 3, s, {1}, {1}1V[l-p-qg-u, 4, 4-5s, {1}, {1}]);

1 -
C2G3[4] = ;*Zio Z:=0Multinomial[r, s,4-r-s]EC[3, 1, 1]
EC[1, 2, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]
1 1-p l-p-q
(DD enDie VIR, 3,4, (4,1}, (1, 1}]VIa, 1, 5, (2,2, 2,3}, (1,1, 1, 1}]
Viu, 2, s, {1}, {1}] V[1-p-q-u, 2, 4-x-s, {1}, {1}]);

4 4
C2G3[5] = Z,-o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]

1 1-p l-p-q
(DD s Dus VIP, 3, 4-5, (4,1}, (1, 1}]VIq, 1, 7, (2,2, 3,3}, (1, 1,1, 1}]
VIu, 3,s, (1}, {1}]V[1-p-q-u, 2, 4-, {1}, {1}]);

4 4
C2G3[6] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 4, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]

1 1-p 1-p-q
(Do e D VIR, 3, 4-5, (4,1}, (1, 1)1 VIa, 1, 5, {2, 2, 3,4}, {1, 1,1, 1}]

Vlu, 4, s, {1}, {1}1V[l-p-qg-u, 2, 4-r, {1}, {1}]);

1 -r
C2G3[7] = ;*Z‘;o Z:=0Multinomial[r, s,4-r-s]EC[3, 1, 1]
EC[1, 3, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]
1 1-p l-p-q
(DD enDhe VIR, 3,5, (4,1}, (1,131 VIa, 1, 4, (2,3, 3,3}, (1,1, 1, 1}]
V[u, 3, s, {1}, {1}]1V[l1-p-9-u, 3,4-r-5s, {1}, {1}]);

4 4-
C2G3[8] = Z_OZS_:Multinomial[r, s, 4-r-s]EC[3, 1, 1] EC[1, 3, 1]
EC[1, 4, 1] ER[3, 1] ER[1, 1]

1 1-p 1-p-q
(Do Do VIR, 3, £, (4,1}, {1,1}1VIa, 1, 4, (2,3, 3,4}, (1,1,1,1}]

V[u, 3, s, {1}, {1}1V[l-p-qg-u, 4, 4-r-s, {1}, {1}]);

1 -
C2G3[9] = ;*le:o Z:=0Multinomial[r, s, 4-r-s]EC[3, 1, 1]
EC[1, 4, 1] EC[1, 4, 1] ER[3, 1] ER[1, 1]
1 1-p l-p-q
(Do D De VIR, 3, £, {4, 1), {1, 1}1VIa, 1, 4, (2,3, 4, 4}, {1, 1,1, 1}]
VIu 4, s, {1}, (1}1V[1-p-q-u, 4, 4-x-s, {1}, {1}]);

4 4-r . )
C3G3[1] = Zkzozszomltmomlal[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]
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1 1-p 1-p-q
(Dot D VIR, 2,8, (1,1}, {1,111 VIa, 1, 7, (2, 2, 2}, {1, 1, 1}]

V[u, 2,4-r-s, {1,3}, {1,1}]V[l-p-q-u, 3, 4, {2}, {1}]);

4 4-
C3G3[2] = Zk_OZS_ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[2, 1]

(D> vip, 2,5, (1, 1), (1, ] Viq, 1, 5, {2, 2, 3}, {1, 1, 1}]
Viu, 3,4, (1,1}, {1, 1}]1V[1-p-q-u, 1, 4-r-s, {3}, {1}]);

c3G3[3] = Z:_OZ:::Multinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]

(Do e > vip, 2,5, (1, 1), (1, 1] Vig, 1, 5, (2,2, 3}, {1, 1, 1)]
V[ul 3/ 4/ {11 2}/ {11 1}] V[l—P—q—u, 2/ 4—r—s, {3}1 {1}]);

C3G3[4] = Z:_O Z:_oainomial[zx, r] Binomial[4, s] EC[2, 1, 1]
EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[2, 1]

(Do o> o vip, 2, x, (1, 1), (1, 1)1 Viq, 1, 4-x, {2, 2,3}, {1, 1, 1}]
Viu, 3,s, {1, 4}, {1, 1}]V[1-p-q-u, 4, 4-5s, {3}, {1}]);

4 4-
C3G3[5] = Zk_ozs_;mltinomial[r, s, 4-r-s] EC[3, 1, 1] EC[1, 2, 1]
EC[2, 1, 1] ER[1, 1] ER[3, 1]

1 1-p l-p-q
(Do D eeDue VIP, 3,4, (4,1}, (1, 1)1 VIq, 1, £, (2,2, 3}, {1, 1, 1}]
Vu, 2,5, (1,1}, {1, 1}]1V[1-p-q-u, 1, 4-7-5s, {2}, (1}]);

4 4
C3G3[6] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

1 1-p 1-p-q
(Do D VIR, 3,5, (4,1}, {1,1}]1VIq, 1, 4-7, {2, 2, 3}, {1, 1, 1}]
V[ulzlrl {11 3}1{11 1}]v[1_P_q_ul 314_51 {2}1{1}]);

4 4
C3G3[7] = Zk_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[4, 2, 1] ER[1, 1] ER[3, 1]

(Do D> o vIp, 3,5, (4, 1), (1, 1)1 VIq, 1, 4-x, (2,2, 3}, {1, 1, 1}]
Viu, 2,7, {1, 4}, {1, 1}]1V[1-p-q-u, 4, 4-5, {2}, {1}]);

C3G3[8] = Z:_o Z:_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[3, 1]

(D> VP, 3,5, (4, 1), (1, 1)1 VIq, 1, 4-x, {2, 3, 3}, {1, 1, 1}]
Viu, 3, 4-s, {1, 1}, {1, 1}]V[1-p-q-u, 1, T, {3}, {1}]);

4 4
C3G3[9] = Zk_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

(D> " vip, 3,5, (4,1}, (1, 1)1 Viq, 1, 4-2, {2, 3,3}, {1, 1, 1}]
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V[ul 3/ 4_51 {11 2}/ {11 1}] V[l'P'q‘ur 2/ r, {3}1 {1}]);

4 4-r
C3G3[10] = Z OZ ~Multinomial[r, s, 4-r-s] EC[3, 1, 1] EC[1, 3, 1]
r= Is=
EC[3, 4, 1] ER[1, 1] ER[3, 1]

(o> vip, 3, =, (4, 1), (1, 1] Vi, 1,4, (2,3, 3}, {1, 1, 1)]
Viu, 3,5, {1,4}, {1, 1}]V[1-p-q-u, 4, 4-r-s, {3}, {1}]);

4 4 - . - .
C3G3[11] = E o E 0B:|.nom:|.al[4, r] Binomial[4, s] EC[3, 1, 1]
= IS =
EC[1, 4, 1] EC[4, 1, 1] ER[1, 1] ER[3, 1]

1 1-p 1-p-q
(Do D ee Dus VIR, 3,5, {4, 1}, {1, 1)1 VIq, 1, 4-%, (2,3, 4}, {1, 1, 1}]
Viu, 4, 4-s, {1, 1}, {1, 1}] V[1-p-q-u, 1, =, {4}, {1}]);

C3G3[12] = Zi:o Z:O Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 4, 1] EC[4, 2, 1] ER[1, 1] ER[3, 1]
1 1-p 1-p-q
(Do D VIR, 3,5, (4,1}, {1, 1}]1VIa, 1, 4-x, {2, 3, 4}, (1, 1, 1}]
Viu, 4, 4-5, {1, 2}, {1, 1}]V[1-p-q-u, 2, r, {4}, {1}]);
C3G3[13] = Z: o 4_ZMultinomial[r, s, 4-r-s]EC[3,1, 1] EC[1, 4, 1] EC[4, 3, 1]
= IS =

ER[1, 1] ER(3, 1] (), ST " 50 "Vip, 3, x, (4, 1), (1, 1}] VIq, 1, 4, {2, 3, 43,
{1r 1/ 1}] V[ul 4/ s, {17 3}! {17 1}] V[l‘P‘q—ur 3/ 4_r_sl {4}1 {1}]);
1 4 4-r R .
C4G3[1] = Z*ZrzozszoMultlnomlal[r, s,4-r-s]EC[2,1, 1] EC[2, 1, 1] EC[1, 4, 1]
Bc(1, 3,11 (3 DTS i, 2, ¥, (1), (1)1 Va4, 2, s, {1}, {1}] V[u, 1,
4—1‘—5, {27 2/ 4! 3}! {17 1/ 1! 1}] V[l_P_q_ul 3/ 4/ {11 2}/ {ll 1}]);
c4G3[2] = Z:_o Z:_oBinomialM, r] Binomial([4, s] EC[2, 1, 1] EC[3, 1, 1] EC[1, 4, 1]
EC[1, 3,11 (3, DU o > TVIP, 2, =, (1}, {1} VIa, 3, s, {1}, (1}] VI, 1, 4-x,
{2,3,4,3},{1,1,1,1}]V[l-p-q-u, 3, 4-s, {1, 2}, {1, 1}]),-

1 PR
C4G3[3] = —*Zr . :Multinomial[r, s,4-r-s]EC[3,1, 1] EC[3, 1, 1] EC[1, 4, 1]
2 =

IS =

BC[1, 3,11 (3, DT>t TVIR, 3, 5, (1), {11 VIa, 3, s, (1), {(1}]VIu, 1, 4,

{31 3/ 4/ 3}/ {11 1/ 1/ 1]'] V[l'P‘q'ur 3/ 4_r_sl {1/ 2}/ {1/ 1}]);

1 PR
C4G3[4] = —*Zr . :Multinomial[r, s,4-r-s]EC[3,1, 1] EC[4, 1, 1] EC[1, 4, 1]
2 =

IS =

BC[1, 3,11 (3, DU >t TVIP, 3, 5, (1), {11 VIa, 4, s, (1), {(1}]VIu, 1, 4,

{31 4/ 4/ 3}/ {11 1/ 1/ 1}] V[l'P‘q'ur 3/ 4_r_sl {11 2}/ {1/ 1}]);

1 PR
C5G3[1] = —*Zt . “Multinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1] EC[1, 4, 1]
2 =

s=0
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EC[1, 3, 1] (Zozzzzqu 1, r, {2}, {1}1VIq, 2, s, {1, 1}, {1, 1}]
Viu,1,4-x-5s, {2, 4,3}, {1,1,1}]V[l-p-q-u, 3, 4, {1, 2}, {1, 1}]);
c563[2] = ). > Binomial[4, r] Binomial[4, s] EC[3, 2, 1] EC[2, 1, 1] EC[1, 4, 1]
EC[1, 3,11 (3, DU D VIR, 3, %, (2}, (1M1 VIa, 2, s, {3, 1}, {1, 1}]
Viu, 1, 4-s, {2, 4,3}, {1,1,1}]1V[l-p-q-u, 3, 4-1, {1, 2}, {1, 1}]);
c563[3] = ' " Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[3, 1, 1] EC[1, 4, 1]
EC[1, 3, 1] (ZoZiZiqv[P 1, r, {3}, {1}1VIq, 3, s, {1, 1}, {1, 1}]
Viu, 1, 4-x, {3, 4,3}, (1,1,1}]1V[l-p-q-u, 3, 4-5, {1, 2}, {1, 1}]);
c563[4] = ' " Binomial[4, r] Binomial[4, s] EC[3, 2, 1] EC[3, 1, 1] EC[1, 4, 1]
EC[1, 3, 1] (Z;OZ;iZ:EqV[p 2,7, {3}, {1}1VIa, 3, s, {2, 1}, {1, 1}]
Viu, 1, 4-x, {3, 4,3}, (1, 1,1} V[l-p-q-u, 3, 4-5, {1, 2}, {1, 1}]);
C563[5]1 = ). > Multinomiallr, s, 4-r-s]EC[3, 4, 1] EC[3, 1, 1] EC[1, 4, 1]
EC[1, 3, 1] (Z;OZ§Z:§qV[p 4, r, {3}, {1}1VIq, 3, s, {4, 1}, {1, 1}]
Viu, 1,4, {3,4,3)},{1,1,1}]V[l-p-q-u, 3, 4-x-s, {1, 2}, {1, 1}]);
C6G3[1] = Z::oz:;:Multinomial[r, s, 4-r-s]EC[1, 2, 1] EC[2, 1, 1]
EC[1, 3, 1] ER[1, 1] ER[1, 1]
(Do Do > VP, 1, 5, (2, 2), {1, 1)1 VIq, 2,5, {1, 1}, {1, 1}] V[u,
1,4-r-s,{2,2,3}, {1,1,1}]1V[l-p-q-u, 3, 4, {1}, {1}]);

4 4-r
C6G3[2] = ZI_OZS_OMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[3, 1]

(D> ™ vip, 1, =, (2, 2}, {1, 1)1 Viq, 2, 5, {1, 3}, {1, 1}] V[u,
3,4,{2,4,1},{1,1,1}]V[1-p-q-u, 1, 4-x-s, {3}, {1}]);

4 4-
C6G3[3] = Z_OZS_ZMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[2, 3, 1] ER[1, 1] ER[3, 1]

1 1-p l-p-q
(20D e Due VIR, 1,5, (2,2}, {1, 131 VIq, 2, s, (1, 3}, (1, 1}] V[u,
3/ 41 {21 4r 2}! {1r 11 1}] V[l_p_q_ul 21 4—]’.‘—5, {3}1 {1}]);

4 4
C6G3[4] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 2, 1]
EC[2, 3, 1] EC[4, 3, 1] ER[1, 1] ER[3, 1]

1 1-p l-p-q
(Do D D VIR, 1, £, (2, 2}, {1, 1)1 VIq, 2, 4-%, {1, 3}, {1, 1}]
V[ul 3! s, {2141 4}!{11 11 1}]V[1_P_q_u1414_sr {3}1{1}]);

4 4-
C6G3[5] = Z_OZS_ZMultinomial[r, s, 4-r-s] EC[1, 3, 1] EC[1, 3, 1]
EC[1, 2, 1] ER[1, 1] ER[1, 1]
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1 1-p 1-p-q
(Do i D VIR, 1, £, {2, 3}, {1, 1}1VIa, 3, 4, {1, 1}, (1, 1}] V[x,
1! s, {21 2! 3}! {1r 1I 1}] V[1—p—q—u, 2/ 4—r—s, {1}1 {1}]);

4 4
C6G3[6] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[1, 3, 1] EC[1, 3, 1] ER[1, 1] ER[1, 1]

(Do D> e vp, 1, =, (2, 3), (1, 11 VIq, 3, 5, {1, 1}, {1, 1}]
V[ul 1! 4_rl {21 31 3}1 {11 1! 1}] V[l—p—q—u, 3! 4_SI {1}1 {1}]);

4 4
C6G3[7] = Zr_o ZIS_OBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 1, 1] EC[1, 4, 1] ER[1, 1] ER[1, 1]

(Do D> vIp, 1, 5, (2, 3), {1, 1)1 VIq, 3,5, {1, 1}, {1, 1}]
V[ul 1/ 4_rl {21 3/ 4}/ {11 1/ 1]’] V[l'P‘q‘ur 4/ 4_51 {1}1 {1}]);

4 4-
C6G3[8] = ZI_OZIS_:Multinomial[r, s, 4-r-s] EC[1, 3, 1] EC[3, 2, 1]
EC[2, 1, 1] ER[1, 1] ER[2, 1]

(Do ™ vip, 1, =, (2, 3}, (1, 1)1 Viq, 3, 4, {1, 2}, {1, 1}] V[u,
2/ s, {11 3/ 1}/ {11 1/ 1}] V[l-P-q-ur 1/ 4—r—s, {2}1 {1}]);

4 4
C6G3[9] = Zk_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 2, 1] EC[2, 3, 1] ER[1, 1] ER[2, 1]

1 1-p l-p-q
(Do D ee Due VIR, 1,5, (2,3}, {1, 131 VI, 3, s, {1, 2}, (1, 1}]
V[u1214_rr {lr 31 3}1{11 1! 1}]V[1—p—q—u, 314_51 {2}1{1}]);

4 4
C6G3[10] = E: OZ ,Binomial[4, r] Binomial[4, s] EC[1, 3, 1]
= IS =
EC[3, 2, 1] EC[2, 4, 1] ER[1, 1] ER[2, 1]

1 1-p 1-p-q
(Do 2ot D VIR, 1, £, (2, 3}, {1, 1)1 VIa, 3, 5, {1, 2}, {1, 1}]
V[u12I4_rI {1I 31 4}1{11 1! 1}]V[1_P_q_ul4l4_sl {2}1{1}]);

4 4
C6G3[11] = E o E 0Binomial[4, r] Binomial[4, s] EC[1, 3, 1]
= IS =
EC[3, 4, 1] EC[1, 4, 1] ER[1, 1] ER[4, 1]

(Do Do > vIp, 1, 5, (2, 3), {1, 1)1 VIq, 3, 5, {1, 4}, {1, 1}] VI
u, 4/ 4_sl {11 3/ 3}/ {11 1/ 1}] V[l'P‘q‘ur 1/ 4_rl {4}1 {1}]);
4 4
C6G3[12] = Z‘LNZ _,Binomial[4, r] Binomial([4, s] EC[1, 3, 1] EC[3, 4, 1] EC[2, 4, 1]
ER[1, 11 ER[4, 1] (D 37" SV %vip, 1, 7, (2, 3}, {1, 1}]VIa, 3, s, {1, 4},
{11 1}] V[u, 41 4_51 {21 31 3}1 {11 1! 1}] V[l—p—q—u, 2! 4_rl {4}1 {1}]);

4 4-
C6G3[13] = Z_o :Multinomial[r, s, 4-r-s] EC[1, 3, 1] EC[3, 4, 1]

s =

EC[3, 4, 1] ER[1, 1] ER[4, 1]

1 1-p l-p-q
(Do D VIR, 1,4, (2,3}, {1, 1}]1VIq, 3, 5, (1, 4}, {1, 1}] V[u,
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4/ r, {31 3/ 3}/ {11 1/ 1}]V[1_P_q_ul 3/ 4—r—s, {4}1 {1}]);

4 4-r . .
C7G3[1] = ZzozszoMultlnomlal[r, s,4-r-s]EC[2, 1, 1]EC[3, 1, 1]
EC[2, 1, 1] ER[2, 1] ER[3, 1]

(Do o> = vip, 2, x, (1,1}, (1, 1)1 Viq, 1, 4-2-5, {2, 2,3}, {1, 1, 1}]
Viu, 3,4, {1, 4}, {1, 1}] V[1-p-q-u, 2, 5, {1}, {1}]);

4 4
C7G3[2] = Z,-o Zs_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[3, 1, 1] EC[3, 1, 1] ER[2, 1] ER[3, 1]

1 1-p 1-p-q
(Do D Dus VIR, 2,5, {1, 1}, {1, 1)1 VIq, 1, 4-%, (2,3, 3}, {1, 1, 1}]
Viu, 3, 4-s, {1, 4}, {1, 1}] V[1-p-q-u, 3, s, {1}, {1}]);

4 4
C7G3[3] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3, 1, 1] ER[2, 1] ER[3, 1]

1 1-p 1-p-q
(Do D VIR, 2, £, (1,1}, {1, 1)1 VIq, 1, 4-7, {2, 4, 3}, {1, 1, 1}]

Viu, 3, 4-s, {1, 4}, {1, 1}] V[1-p-q-u, 4, s, {1}, {1}]);

1
C7G3[4] = ;*Z::o Z:=0Binomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3, 1, 1] ER[4, 1] ER[3, 1]
(Do 2o >i ™ Vip, 4,5, {3, 1), {1, 1}] VIq, 1, 4-x, {2, 4, 3}, {1, 1, 1}]
Vlu, 3, 4-s, {1, 4}, {1, 1}]V[l-p-q-u, 2, 7, {1}, {1}]);

4 4-
C7G3[5] = Z,-o Zs_;Multinomial[r, s,4-r-s]EC[3, 1, 1]EC[4, 1, 1]
EC[3, 1, 1] ER[4, 1] ER[3, 1]

1 1-p 1-p-q
(Do D VIR, 4,5, (3,1}, {1,1}]1VIa, 1, 4, (3, 4, 3}, (1,1, 1))
Viu, 3, 4-x-s, (1,4}, {1, 1}]1V[l-p-q-u, 3, 7, {1}, {1}]);

4 4-
C7G3[6] = Zt_o Zs_:Multinomial[r, s, 4-r-s]EC[2, 1, 1]
EC[3, 1, 1] EC[2, 1, 1] EC[2, 4, 1]

1 1-p l-pP-q
(Z=OZ=OZ=O Vip, 2, r, {4, 1}, {1, 1}]V[q, 1, 4-r-s, {2, 2, 3}, {1, 1, 1}]
V[ul 3! 41 {11 1}/{11 1}]v[1_p_q_u121 s, {1}1{1}]);

4 4
C7G3[7] = Zr_o ZIS_OBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[3, 1, 1] EC[3, 1, 1] EC[2, 4, 1]

(Do i > VP, 2, x, (1, 4), (1, 1)1 VIq, 1, 4-2, (2,3, 3}, {1, 1, 1}]
VIu, 3,4-s, {1, 1}, {1, 1}]1V[1-p-q-u, 3, 5, {1}, {1}]);

C7G3[8] = Z:_O Z:_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3,1, 1] EC[2, 4, 1]

(D Yo Yo VIp, 2, =, (1, 4}, {1, 1}1VIq, 1, 4-=, {2, 4, 3}, (1,1, 1}]
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Viu, 3, 4-s, {1, 1}, {1, 1}] V[l-p-q-u, 4, s, {1}, {1}]);

4 4-r . .
C8G3[1] = ZzozszoMultlnomlal[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[3, 1, 1] ER[1, 1] ER[1, 1]

(D Yo >i ™ VIp, 1, £, (2, 2), {1, 1}] VIq, 2, 5, {1, 3}, {1, 1}] V[,

3/ 4/ {2/ 1}/ {1/ 1}]V[1'P'q'ul 1/ 4-r-s, {31 2]’/ {1r 1}]);

1
c8G3[2] = E*Z::o ZzzoBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[4, 3, 1] EC[4, 1, 1] ER[1, 1] ER[1, 1]
(Do Do > vIp, 1, £, (2, 3), (1, 1)1 VIq, 3, 5, {1, 4}, {1, 1}]
V[ul 4/ 4_51 {31 1}/ {1/ 1}] V[l_P_q_ul 1/ 4_rl {4/ 2}/ {1/ 1}]);

4 4-r
C8G3[3] = Zr_ozh_oMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[3, 2, 1] ER[1, 1] ER[2, 1]

(Do Do > Ve, 1, 5, (2, 2), (1, 1)1 VIq, 2, 5, {1, 3}, {1, 1}] V[u,

3/ 4/ {21 2]’/ {11 1}]V[1_P_q_ul 2/ 4_r_sl {31 1]'/ {11 1}]);

1
c8G3[4] = ;*Z::o ZzzoBinomialH, r] Binomial[4, s] EC[1, 3, 1]
EC[4, 3, 1] EC[4, 2, 1] ER[1, 1] ER[2, 1]
(Do Do > vIp, 1, =, (2, 3), {1, 1)1 VIq, 3, 5, {1, 4}, {1, 1}]
V[ur 41 4_51 {31 2}1 {11 1}] V[l—P—q—ur 2/ 4_rl {41 1}! {11 1}]);

4 4-
C8G3[5] = Z_OZS_ZMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1]
EC[3, 1, 1] ER[1, 1] ER[3, 1]

(DD > VP, 1, 5, (2, 2), {1, 1)1 VIq, 2, 5, {1, 1}, {1, 1}] V[u,

1/ 4_r_sl {21 3}/ {11 1}]V[1_P_q_ul 3/ 4/ {11 4]’! {11 1]’]);

C8G3[6] = E*Zi 24 Binomial[4, r] Binomial[4, s] EC[1, 2, 1]
- 2 =0 s=0 ’ ’ 4 7
EC[2, 4, 1] EC[3, 4, 1] ER[1, 1] ER[3, 1]
1 1-p 1-p-q
(Do Dt D VIR, 1, £, {2, 2}, {1, 1}1 VI, 2, 4-x, {1, 4}, {1, 1}]

V[ur 41 s, {21 3}! {1r 1}] V[l—P—q‘ur 3! 4_51 {41 4}! {11 1}]);

1
c8G3[7] = ;*Z;o Z:=0Binomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 1, 1] EC[3, 1, 1] ER[1, 1] ER[3, 1]
(Do Do > vIp, 1, 5, (2, 3), (1, 1)1 VIq, 3,5, {1, 1}, {1, 1}]
V[ul 1/ 4_rl {31 3}/ {11 1}] V[l_P_q_ur 3/ 4_51 {11 4}/ {11 1}]);

4 4
C8G3[8] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]
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1 1-p l-p-q
(Do 2o D VIR, 1, £, (2, 3}, {1, 1}1VIa, 3, 5, {1, 2}, (1, 1}]

V[ul 2! 4_rr {3r 3}! {1I 1}] V[l—P—q‘ur 3! 4—5, {21 4}! {11 1}]);

C8G3[9] —E*Z‘] Z" Binomial[4, r] Binomial[4, s] EC[1, 4, 1]
—2 -0 s=0 4 14 I4 4
EC[4, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]
2,1 3,2,1 1,1 3,1
1 1-p 1-p-q
(D D > " vie, 1, 7, {2, 4}, {1, 1}]1VIq, 4, 5, {1, 2}, {1, 1}]

Vlu, 2, 4-x, (4,3}, {1, 1}]V[l-p-q-u, 3, 4-5, {2, 4}, {1, 1}]);
C8G3[10 ! t S™ Multinomial 4 EC[3, 2, 1] EC[2, 1, 1] EC[1, 2, 1
[ 1-2*Z=OZS=O ultinomial([r, s, 4-r-s] EC[3, 2, 1] EC[2, 1, 1] EC[1, 2, 1]

B2, 4,11 (3 D003 Vi, 3,4, {1, 2}, {1, 1] VIa, 2, ¥, (3, 1}, {1, 1}]

V[ul 1/ S, {21 2}/ {11 1}] V[l‘P'q'ur 2/ 4_r_sl {11 4}/ {11 1}]);

c863[11] = =« 5™ 5™ Binomial[4, r] Binomial[4, s] EC[3, 2, 1
[11] = 4*Z:=OZS=0 inomial[4, r] Binomial[4, s] [3, 2, 1]
EC[2, 1, 1] EC[1, 3, 1] EC[3, 4, 1]
1 1-p l-p-q
(Do e Dt VIR, 3, £, {4, 2}, {1, 1}]1 VI, 2, 4-5, {3, 1}, (1, 1}]

V[ul 1/ S, {21 3}! {11 1}] V[l_P_q_ul 3! 4_rl {1I 4}! {1I 1}]);

C8G3[12 ! ! 4B' ial[4 Bi ial[4 EC[3,1,1
[12] = 2*Z=OZS=0 inomial[4, r] Binomial[4, s] [3,1, 1]
EC[3, 1, 1] EC[1, 3, 1] EC[3, 2, 1]
1 1-p 1-pP-q
(Do D D VP, 1, -5, (4,3}, (1, 1)1 VIq, 3, £, {1, 1}, {1, 1}]

Viu, 1,5, (3,3}, {1, 1}]1V[1-p-q-u, 3, 4-T, {1, 2}, {1, 1}]);

D1G3[1] = —%*EC[l, 3, 2] ER[1, 1]* (V[0, 1, 4, {2,2,2,2,3},{1,1,1,1, 2}]
V[0, 3,4, {1}, {2}]);

D1G3[2] = —E*EC[l, 3, 1] ER[1, 3] ER[1, 1]3

(V[o, 1,34, {(2,2,2,2,3},(3,1,1,1,1}1V[0, 3,4, {1}, {1}]);
D2G3[1] = —E*EC[l, 3, 2] ER[1, 1]13ER[3, 1]

(V[o, 1,34, {(2,2,2,3},{1,1,1,2}]Vv[0, 3,4, {1, 4}, {2, 1}]);
D2G3[2] = —E*EC[l, 3, 1] ER[1, 1]13ER[3, 3]

(V[o, 1,34, {(2,2,2,3},{1,1,1,1}]Vv[0, 3, 4, {1, 4}, {1, 3}]);
D2G3[3] = i*EC[l, 3, 1] EC[1, 2, 2] ER[1, 1] ER[3, 1]

(V[o, 12, 4, (2,2,2,3},{2,2,1,1}]1VI[0, 3, 4, {1, 4}, {1, 1}]);
D3G3[1] = i*EC[l, 3, 112ER[1, 3] ER[1, 1]

(V[o, 12, 4, (2,2,3,3},{3,1,1,1}]1VI[0, 3, 4, {1, 1}, {1, 1}]);

1
D3G3[2] = — *EC[1, 3, 1]2EC[1, 2, 2]
4
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(vio, 1, 4, {2, 2, 3,3}, {(2,2,1,1}]V][O0, 3, 4, {1, 1}, {1, 1}]);
D4G3[1] = — +EC[1, 3, 1] EC[1, 3, 1] ER[1, 3] ER[3, 1]
(v[o, 4, {2,3,3},{3,1,1}]vVv][0,3,4,{4,1,1},{1,1,1}]);

D4G3[2] = — +EC[1, 3, 2] EC[1, 3, 1] ER[1, 1] ER[3, 1]

ProirPNoR

~

(V[O, 4, {2,3,3},{1,2,1}1vV[0, 3,4, {4,1,1},{1,2,1}]);

D4G3[3] = — *xEC[1, 3, 1] EC[1, 3, 1] EC[1, 4, 2]
(vio, 4, {4,3,3},1{2,1,13]vVv][O0, 3,4, {2,1, 1}, {2,1, 1}]);

D4G3[4] = — *xEC[1, 3, 2] EC[1, 3, 1] EC[1, 4, 1]

ProrPaR

~

(V[O, 4, {4,3,3},1{1,2,1}1vVv[0, 3,4, {2,1,1}, {1, 2,1}]);

D5G3[1] = — +EC[1, 3, 1] EC[1, 4, 1] ER[1, 3] ER[3, 1]

P NR

~

(V[o, 4, {2, 3,4}, {3,1,1}1vVv[0, 3,4, {1,2,4},{1,1,1}]);

D5G3[2] = — *EC[1, 3, 2] EC[1, 4, 1] ER[1, 1] ER[3, 1]

N |-

(V[O, 1, 4, {2, 3, 4}, {1, 2, 1}1V[O0, 3, 4, {1, 2, 4}, {2, 1, 1}]);
D6G3[1] = E*EC[l, 3, 1] EC[1, 4, 1] ER[1, 3] ER[1, 1]
(V[O, 1, 4, {2, 2,3, 4},{3,1,1,1}]VI[0, 3, 4, {1, 2}, {1, 1}]);
D6G3[2] = %*EC[l, 3, 1] EC[1, 4, 1] EC[1, 2, 2]
(V[O, 1, 4, {2, 2,3, 4}, {2,2,1,1}]VI[0, 3, 4, {1, 2}, {1, 1}]);
E1G3[1] = —%*ZﬁzoBinomialM, i] EC[2, 1, 1] EC[1, 3, 1] ER[1, 1]* (V[O, 2, i, {1},

{1}1vio,1,4-1i,(2,2,2,2,2,3},{1,1,1,1,1,1}1V[0, 3, 4, {1}, {1}]);
1
— %
24
{1}1vio, 1, 4,{3,2,2,2,2,3},{1,1,1,1,1,1}1V[0, 3, 4-1i, {1}, {1}])~

E1G3[2] = - Z_osinomia1[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[1, 1]* (V[O0, 3, i, {1},

1
E1G3[3] = - — * E" ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[1, 1]* (V[0, 4, i, {1},
24 -
{1}1v([o,1,4,{4,2,2,2,2,3},((1,1,1,1,1,1}]V[0,3,4-1i, {1}, {1}]);
1 1
E2G3[1] = - — * E " Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1]*
12 =0

(vio, 1, 4-41,{2,2,2,2,2},{1,1,1,1, 1}]
v[o, 2, i, {1, 3}, {1, 1}]1VI[O, 3, 4, {2}, {1}]);

1
E2G3[2] = - — *
12
(vio,1,4-1i, {2,2,2,2,3},{(1,1,1,1, 1}]
v[o, 3, 4, {1, 1}, {1, 1}] V[0, 1, i, {3}, {1}]);

4
Zﬁ_oBinomialH, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1]*

1
E2G3[3] = - — *Z Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1]*
12 =0

(vio, 1, 4-4i,{2,2,2,2,3},{1,1,1,1, 1}]
v[o, 3, 4, {1, 2}, {1, 1}] V[0, 2, i, {3}, {1}]);
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1 4
E2G3[4] = -— % > Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1]
12 =0

(vio, 1, 4, {2, 2,2, 2,3}, {1,1,1,1, 1}]
v[o, 3, 4-i, {1, 4}, {1, 1}1VI[O, 4,1, {3}, {1}]);

,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1]

1=

1 4
E3G3[1] = ——% %"
S

ER[1, 113 (V[0, 2, i, {1, 1}, {1, 1}]
vio,1,4-i,{2,2,2,2,3},(1,1,1,1,1}]V[0, 3, 4, {1}, {1}]);

,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]

1=

1 4
E3G3[2] = ——% %"
S

ER[3, 1] ER[1, 1]° (V[0, 2, i, {1}, {1}]
vio,1,4-i,{2,2,2,2,3},((1,1,1,1,1}]V[0, 3, 4, {1, 4}, {1, 1}]);

,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]°

1=

1 4
E3G3[3] = - —% 3
S

(vio, 3, i, {1}, {1}1VI[O, 1, 4, {3,2,2,2,3},{1,1,1,1, 1}]
v[0, 3,4-4i, {1, 4}, {1, 1}])>

1
E3G3[4] = -—*Z‘_l ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]°
3 i=

(vio, 4, i, {1}, {1}1vVv[O, 1, 4, {4,2,2,2,3},{1,1,1,1, 1}]
V[Or3l4_il {11 4}/ {ll 1}]);
1 4
E4G3[1] = -—*Z. ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 113
3 i=

ER[1, 1] (V[0, 2,41, {1,1,1,1},{1,1,1,1}]
vio,1,4-i,{2,2,3},{1,1,1}]V[0, 3, 4, {1}, {1}]);

1
E4G3[2] = - — * §:4 ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[3, 1]°
3 1=

ER[1, 1] (V[O0, 2, i, {1}, {1}]V[O, 1, 4-1i, {2,2,3}, {1,1,1}]
V[0, 3,4,{1,4,4,4},{1,1,1,1}]);

1 4
E4G3[3] = - — % 3"
S

1=

,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 1]°

ER[1, 1] (V[O, 3, i, {1}, {1}]V[O, 1, 4, {3, 2, 3}, {1, 1, 1}]
V[Or 3/ 4_il {11 4! 4/ 4}/ {11 1! 1/ 1}])'

1 4
E4G3[4] = -~y Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[3, 1]°
3 1=

ER[1, 1] (V[O, 4, i, {1}, {1}]V[O, 1, 4, {4, 2,3}, {1, 1, 1}]
v[0,3,4-4i, {1,4,4,4},{1,1,1,1}1);

1
E5G3[1] = —*Z: ,Binomial[4, i] EC[2, 1, 1]2EC[1, 3, 1] ER[2, 1]
2 =

ER[1, 1] (v[0, 2,41, {1,1, 1}, {1,1, 1}]
v[o,1,4-4i,{2,2,2,3},{1,1,1,1}]1VI[0, 3, 4, {1}, {1}1);

1 4
E5G3[2] = —*Zﬁ ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]*ER[3, 1] ER[1, 1]
2 =

(vio, 2, i, {1}, {1}1v(o, 1, 4-1i, {2, 2, 3, 3}, {1,1,1, 1}]
v[0, 3,4, {1,1, 4}, {1,1,1}]);

1 4
E5G3[3] = —« ). Binomiall[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]
2 =

(vio, 3, i, {1}, {1}1VvI[O0, 1, 4, {3,2,3,3},{1,1,1,1}]
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V[01314_il {1111 4}!{11 1/ 1}]);
1 4 - - - 2
E5G3[4] = — § ., Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1]?ER[3, 1] ER[1, 1]
2 =

(vio, 4, i, {1}, {1}1V[O, 1, 4, {4, 2,3, 3}, {1,1,1, 1}]
V[OI 3/ 4_il {11 1! 4}! {11 1/ 1}]);

1
E6G3[1] = — * E:"  Binomiall4, i] EC[2, 1, 1] EC[1, 3, 1]2EC[1, 4, 1] (V[O, 2, i, {1},
2 =
{1}1v([o,1,4-4i, {2,4,3,3},{1,1,1,1}]VvI[0,3,4,{1,1,2}, {1,1,1}]);
1 4
E6G3[2] = —+ »  Binomiall4, i] EC[3, 1, 1] EC[1, 3, 1]2EC[1, 4, 1]
2 =

(vio, 3, i, {1}, {1}1vJ[0, 1, 4, {3, 4, 3,3}, {1,1,1, 1}]
V[Or 3/ 4_il {11 1/ 2}! {ll 1/ 1}]);

1 4
E6G3[3] = —*Zﬁ ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1]*EC[1, 4, 1]
2 =

(vio, 4, i, {1}, {1}1V[O, 1, 4, {4,4,3,3},{1,1,1, 1}]
V[OI 3! 4_il {11 1! 2}! {11 1/ 1}]);

1
E7G3[1] = —*Z‘: ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
2 =

ER[3, 1] ER[1, 1] (V[O, 3, 4, {4, 2,1}, {1, 1, 1}]
v[o,1,4i,{3,4,2,2},{1,1,1,1}1VI[0, 2,4-4i, {1}, {1}1);

E7G3[2] = Z:_oBinomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1]

ER[3, 1] ER[1, 1] (V[O, 3, i, {4, 2,1}, {1,1, 1}]
v[0,1,4,{(3,4,2,3},{1,1,1,1}]V[0,3,4-4i, {1}, {1}]);

1
E8G3[1] = -—*Z‘_’ ,Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] ER[3, 1]
3 1=

ER[1, 1]° (V[0, 1, 4-4i, {2,2,2,2},{1,1,1,1}]
v[o, 2, i, {1, 3}, {1, 1}]1V[O, 3, 4, {2, 4}, {1, 1}]);

1
E8G3[2] = -—*Z‘_’ ,Binomial[4, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1]
3

ER[1, 1]° (V[0, 1, 4-4i, {2,2,2,3},{1,1,1,1}]
v[o, 3, 4, {1, 1}, {1, 1}]V[O, 1,1, {3,2}, {1,1}]);

1
E8G3[3] = -—*Z‘_l ,Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[2, 1]
3

ER[1, 1]° (V[O0, 1, 4-4i, {2,2,2,3},{1,1,1,1}]
v[o, 3, 4, {1, 2}, {1, 1}]1V[O0, 2,1, {3, 1}, {1, 1}]);

1
E8G3[4] = - — * §:4 ,Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] ER[4, 1]
3 i=

ER[1, 1]° (V[0, 1, 4, {2, 2, 2,3}, {1,1,1,1}]
v[0, 3,4-4i, {1, 4}, {1, 1}1V][O, 4, i, {3, 3}, {1, 1}])"

1
E9G3[1] = —*Z‘: ,Binomial[4, i] EC[1, 2, 1]?EC[2, 3, 1] ER[3, 1]
2 =

ER[ll 1] (V[Or 1/ 4_il {21 21 2}r {1r 11 1}]
vio, 2, i, {1, 1, 3}, {1, 1, 1}1VI[O, 3, 4, {2, 4}, {1, 1}1);

1 4
E9G3[2] = — ) Binomiall[4, i] EC[1, 3, 1]2EC[3, 1, 1] ER[1, 1]
2 =

ER[l, 1] (V[Or 1/ 4_il {21 3! 3}! {1r 1/ 1}]
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vio, 3,4,{1,1,1}, {1,1,1}]Vv[0,1, i, {3,2}, {1, 1}]);
1 4
E9G3[3] = —*Z ,Binomial[4, i] EC[1, 3, 1]*EC[3, 2, 1] ER[2, 1]
2 =

ER[l, 1] (V[O, 1/ 4_il {21 3/ 3}/ {11 1/ 1}]
v[o, 3,4, {1,1,2},{1,1,1}1VI[0, 2,1, {3,1}, {1, 1}]);

1 4
E9G3[4] = —*Zi ,Binomial[4, i] EC[1, 3, 1]°EC[3, 4, 1] ER[4, 1]
2 =

ER[1, 1] (V[O0, 1, 4, {2, 3, 3}, {1, 1, 1}]
v[0,3,4-4i,{1,1,4},{1,1,1}1VI[0, 4, i, {3,3}, {1, 1}]);

E10G3[1] =

| =

4
*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[1, 2, 1]*EC[1, 3, 1]
i

(vio, 3, 4, {1, 1}, {1, 1}1VI[O, 1, 4-1i, {3, 2,2}, {1, 1, 1}]
v[o,2,4i, {1,1, 4}, {1,1,1}]);

1
E10G3[2] = — * E:‘l ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]2EC[3, 1, 1]
2 i

(vio, 2, i, {4, 1}, {1, 1}]vVvI[O0, 1, 4-41i, {2, 3, 3}, {1, 1, 1}]
v[o, 3,4, {1,1,1},{1,1,1}]);

E11G3[1] =

N

*Z‘_l_oBinomialH, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1]
ER[1, 1] ER[2, 1] (V[O, 1, i, {2, 2, 3}, {1, 1, 1}]
v[o,2,4-i, {1,1, 3}, {1, 1, 1}]Vv[O, 3, 4, {1, 2}, {1, 1}]);
E11G3[2] = Z‘.I_OBinomial[4, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1]

ER[1, 1] ER[3, 1] (V[O0, 1, i, {2, 2, 3}, {1, 1, 1}]
v[0,2,4-4i, {1, 3}, {1, 1}1VI[O, 3, 4, {1, 2, 4}, {1, 1, 1}]);

E11G3[3] = Z‘_’_osinomialu, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1]
EC[1, 4, 1] (V[O, 1,1, {2, 4, 3}, {1,1, 1}]
v[o, 2, 4-1i, {1, 3}, {1, 1}]1V[O0, 3,4, {1,2,2}, {1,1, 1}]);
1 4
E12G3[1] = —+ » Binomiall4, i] EC[2, 1, 1] EC[1, 3, 1]?
2 1=

ER[2, 1] ER[1, 1] (V[0, 2, i, {1, 1}, {1, 1}]
v[o,1,4-4i,{2,2,3,3},{1,1,1,1}1VI[0, 3, 4, {1, 1}, {1, 1}]);

4
E12G3[2] = *Z__oBinomial[4, i] EC[2, 1, 1]2EC[1, 3, 1] ER[3, 1]

N |-

ER[1, 1] (V[0, 2, i, {1, 1}, {1, 1}]
vio,1,4-4i,{2,2,2,3},{1,1,1,1}1V[0, 3, 4, {1, 4}, {1, 1}])";

1
E12G3[3] = — * E:‘l ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1]?ER[3, 1]
2 i=

ER[1, 1] (V[0, 3,1, {1, 1}, {1, 1}]
v[o,1,4,{3,2,3,3},{1,1,1,1}1VI[0, 3, 4-4i, {1, 4}, {1, 1}]);

E12G3[4] =

N

4
*Z_ ,Binomial[4, i] EC[4, 1, 1]?EC[1, 3, 1] ER[3, 1]
1=

ER[1, 1] (V[0, 4, i, {1, 1}, {1, 1}]
v[0,1,4,{4,2,4,3},{1,1,1,1}1VI[0, 3,4-4i, {1, 4}, {1, 1}]);

1
E13G3[1] = —*Z‘_l ,Binomial[4, i] EC[2, 1, 1]2EC[1, 3, 1] EC[1, 4, 1] (V[0, 2, i, {1, 1},
4 1=

{1, 1}1v[0,1,4-4i,{2,2,4,3},{1,1,1,1}1VI[0, 3, 4, {1, 2}, {1, 1}]);
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E13G3[2] =

N

*Z‘_’_oBinomialu, i] EC[3, 1, 1]%EC[1, 3, 1] EC[1, 4, 1] (V[O, 3, i, {1, 1},
{1, 1}]Vv[0, 1, 4, {3,3,4,3},{1,1,1,1}]V[0, 3, 4-4i, {1, 2}, {1, 1}]);
E14G3[1] = Z‘f ,Binomial[4, i] EC[2, 1, 1] EC[2, 3, 1] EC[1, 4, 1]
1=

ER[1, 1] ER[3, 1] (V[O, 1, i, {2, 4, 2}, {1, 1, 1}]
v[o, 2, 4-4i, {1, 3}, {1, 1}1V][O, 3, 4, {2, 2, 4}, {1, 1, 1}]);

E14G3[2] =

N

4
* §: ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 2, 1]
i=

ER[1, 1] ER[1, 1] (V[O, 1, i, {2, 3, 2}, {1, 1, 1}]
vio,1,4-4i, {2,2,3},{1,1,1}1VI[O0, 3, 4, {1, 1}, {1, 1}]);

E15G3[1] =

N |-

4
*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
1=

ER[3, 1] ER[2, 1] (V[O0, 1, i, {4, 3,2}, {1,1, 1}]
v[o,2,4-i, {1, 1}, {1, 1}1VI[O0, 3,4, {4,2,1}, {1,1,1}]);

4
E15G3[2] = Z__oBinomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1]

ER[3, 1] ER[3, 1] (V[O, 3, i, {4, 2, 1}, {1, 1, 1}]
v[o, 3,4-4i, {1, 4}, {1, 1}1VI[O, 1, 4, {4, 3,3}, {1,1,1}]);

1 4
E16G3[1] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
2 1=

ER[1, 1] ER[2, 1] (V[0, 1, i, {4,3,2,2},{1,1,1,1}]
v[o,2,4-4i, {1, 1}, {1, 1}1VI[O, 3, 4, {2, 1}, {1, 1}]):

4
E16G3[2] = Z__oBinomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1]

ER[1, 1] ER[3, 1] (V[O, 1, 4, {4, 3,2, 3}, {1,1,1,1}]
vio, 3, 4-4i, {1, 4}, {1, 1}1VI[O, 3,1, {2, 1}, {1, 1}]);

1 1
E17G3 = —*Zi ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
4 =

EC[1, 4, 1] (V[0, 1,4, {3,4,4,3},{1,1,1,1}]
v[o, 3, i, {1, 2}, {1, 1}] V[0, 3, 4-4i, {1, 2}, {1, 1}])";

GW38Quarter = Factor[Z;l A1G3[j] + Z‘;l A2G3[3] + Z:l B1G3[j] + Z:=1B2G3 [3] +
Z:l B3G3[j] +Z:=1B4G3[j] +Z';°1 B5G3[j] +Z:1 C1G3[j] +Z:=1 C2G3[j] +
Z‘:l C363[3] +Z:=1 C4G3[3] +Z:=1 C563[3] +Z;31 C6G3[3] +Z:=1 C763[3] +
Zzzl C8G3[3] +Z‘;=1D1G3[j] +ZJ3_=1 D2G3[3] +Z‘;=1D3G3[j] +Z:=1 D4G3[3§] +
Zjl D5G3[§] +Z§=1D6G3[j] +Z:=1 E1G3[§] +Z:=1E2G3[j] +Z§=1 E3G3[§] +
Z‘:l E4G3[3] +Z:=1E5G3[j] +Z;E6G3[j] +Z§=1E7G3[j] +Z;1 E8G3[3] +
Z:=1E9G3[j] +Z§=1E10G3[j] +Zj=1E11G3[j] +Z§=1E12G3[j] +

2 - 2 - 2 - 2 - .
Zj=1 E13G3[3j] +Zj=1 E14G3[3j] +Zj=1 E15G3[j] +Zj=1 E16G3[j] +E17G3],

GW38Half = Factor [GW38Quarter + (GW38Quarter /. {y»>x, x->y})];
GW38 = Simplify[GW38Half + (GW38Half /. {y~» -vy})]
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2840
out[313)s — ———

3

2
4= ALG5[1] = Z _EC[1, 3, i] ER[1, 7-2i] ER[1, 1]
1=

(Z;o"[P' 1,4,12,2,3), {1, 7-2%, i}]V[2-p, 3, 4, {1}, {i}]);
A1G5[2] = -EC[1, 3, 1] ER[1, 3] ER[1, 3]

(DL, Vip, 1,4, 12,2, 3), (3,3, 1}1VI2-p, 3, 4, {1}, {1}])
1
A1G5[3] = ;EC[l, 3, 2] EC[1, 2, 2]
(DL, Vip, 1,4, 12,2, 3), (2,2, 21 VI2-p, 3, 4, {1}, {2}])
1 3 3-i . . . .
A2G5[1] = ;*ZizlzjzoEC[l, 3,i] ER[1, 2§+ 1] ER[3, 7-2i-273]
(Z;_OV[p, 1,4,{2,3}, {23+1, i}]1VI2-p, 3, 4, {1, 4}, {i, 7-2i-23}]);
2G5[2 ! ° 1,3 1,4,4
A2G = — EC[1, 3, i]EC[1, 4, 4 -i
[2] = —+ ) ECI i] EC[ i]

(Z;':OV[PI 1/ 4/ {4/ 3}/ {4_il l}] V[Z_PI 3/ 4/ {11 2}/ {ir 4'i]‘]);

B1G5[1] = Z:_oBinomial[ll, i] EC[2, 1, 1] EC[1, 3, 1] ER[1, 1]

ER[1, 3] () DL oVIP, 2,1, {1}, {1}]

V[q/174_ir {2121213}1{11 ll 3! 1}]V[2—P—qr 3! 4/ {1}1{1}]);
1 4
B1G5[2] = —*Z Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[1, 1]
2 =0
ER[1, 3] (3 D0 VP, 3,1, {1}, {1}]
V[q, 1/ 4! {37 2/ 2! 3}! {17 ll 3! l}] V[2—P—qr 3! 4_ir {l}l {1}]);
1 4
B1G5[3] = —*Zﬁ Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[1, 1]
2 =0
ER[1, 3] (3 D0 °VIp, 4,1, {1}, {1)]
Vigq, 1,4, {4,2,2,3},{1,1,3,1}]V[2-p-q, 3, 4-1i, {1}, {1}]);
1 4
B1G5[4] = —*Z Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] EC[1, 2, 2]
2 =0
(>0 Yervip, 2, 1, (1}, (1}]
v[qr 1/ 4_il {21 2/ 2/ 3}/ {11 2/ 2/ 1}] V[2_P_ql 3/ 4! {l}l {1}]);
1 4
B1G5([5] = —*Zu Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 2, 2]
4 =0

(Z;,ZZ;‘;vrp, 3,1, {1}, {1}]

v[qr 1/ 4! {37 2/ 2! 3}! {17 2/ 2! 1}] V[Z'P_ql 3! 4_il {l}l {1}]);
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B1G5[6] =

(Z:,:(,Z:V[Pr 4, i, {1}, {1}]

v[qr l/ 4! {41 21 2! 3}! {11 21 2! 1}] V[2‘P‘qr 3! 4_ir {1}1 {1}]);

4
*Zi_oBinomial[4, i] EC[4, 1, 1] EC[1, 3, 1] EC[1, 2, 2]

N

4
B2G5[1] = Zﬁ_oBinomialH, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[1, 3]

(Do Diovip, 1,44, (2, 2,2}, 1,3, 1}]
Via, 2, i, {1, 3}, {1, 1}1VI2-p-q, 3, 4, {2}, {1}]);

B2G5[2] = Z:_OBinomialM, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]

2 2-p .
(Do 2 vip, 1, 4-4, (2, 2,3}, (1,3, 1))
via, 3,4, {1, 1}, {1, 1}]1V[2-p-q, 1, i, {3}, {1}]);

B2G5[3] = Z:_oBinomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[1, 3]

(D, ervip, 1, 4-1, {2, 2,3}, {1, 3, 1}]
Via, 3,4, (1,2}, {1, }1VI2-p-q, 2, i, (3}, (1}]);

B2G5[4] = Z:_OBinomial[zl, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[1, 3]

(Z;(,Z::V[p, 1,4, {2,2,3}, {1, 3, 1}]

V[ql 3r 4_ir {1r 4}!{11 1}]V[2—P—q14rir {3}1{1}]);
1 4
B2G5[5] = —*Zﬁ Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] EC[1, 2, 2]
2 =0
2 2-p .
(Do Vip 1, 4-1, (2, 2,2}, (2,2, 1}]
vigq, 2,1i, {1, 3}, {1, 1}]V[2-p-q, 3, 4, {2}, {1}]);
1 4
B2G5[6] = —*Z'ﬁ Binomial[4, i] EC[1, 3, 1] EC[3, 1, 1] EC[1, 2, 2]
2 =0
2 2-p .
(Do 2 Vip 1, 4-4, (2, 2,3}, (2,2, 1]
vVigq, 3,4, {1, 1}, {1, 1}]V[2-p-4q, 1, i, {3}, {1}]);
1 4
B2G5[7] = —*Z'ﬁ Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] EC[1, 2, 2]
2 =0
2 2-p .
(Do 2P, 1, 4-1, (2, 2,3}, (2,2, 1}]
Vigq, 3,4, {1, 2}, {1, 1}]V[2-p-4q, 2, i, {3}, {1}]);
1 4
B2G5[8] = —*Z'ﬁ Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] EC[1, 2, 2]
2 =0

(Z;ozlzv[l" 1,4,{2,2,3},{2,2,1)}]

V[qr 3/ 4_il {11 4}1 {11 1}] V[2_P_qr 41 ir {3}1 {1]’]);

1
B3G5[1] = Zlk:OZ::oBinomial[él, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 2k + 1]
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2 2-p .
ER[1, 3 -2k] (Z=OZ=OV[p, 2,i, {1, 1}, {2k+1, 1}]
V[qr 1/ 4_il {21 2! 3}! {1I 3_2kl 1}] V[Z_P_ql 3! 41 {1}1 {1}]);
B3G5[2] = Z:(:OZ;OBinomialM, il EC[3, 1, 1] EC[1, 3, 1] ER[3, 2k +1]
2 2-p .
ER[1, 3-2k] (Z'pzozq=0V[p, 3,1, {4, 1}, {2k+1, 1}]
V[qf ll 41 {37 2/ 3}/ {11 3_2kl 1}] V[Z'P'qr 3/ 4_il {1}1 {1}]);
1 4 - - -
B3G5[3] = Zlk:ozﬁ:oBlnomlalH, i] EC[4, 1, 1] EC[1, 3, 1] ER[4, 2k +1]
2 2-p .
ER[1, 3-2k] (3, >\ °VIP, 4,1, (3,1}, {2k+1, 1}]
V[ql 1/ 4! {41 2/ 3}/ {11 3_2kl 1}] V[Z_P_ql 31 4_il {1}1 {1}]);
B3G5[4] = Z;_oz_oainomialm, i] EC[3, 1, 1] EC[1, 2, 1] ER[3, 2k + 1]
2 2-p
ER[1, 3-2k] (Z=OL=OV[p, 3,4, {4,1}, {2k+1, 1}]
V[ql 1/ il {31 2/ 2}/ {11 3_2kl 1}] V[2_P_ql 2/ 4_il {1]'1 {1}]);
B3G5[5] = le(_oZ:_oBinomialM, il EC[2, 1, 1+k] EC[1, 3, 2-k] ER[2, 1]
2 2-p .
ER[1, 1] (D, D, VI, 2, &, (1,1}, {1, 1+k}]
v[qr ll 4_il {21 2! 3}! {1+kl 1/ 2_k}] V[Z‘P‘qr 3! 4/ {1}7 {2_k}]);
B3G5[6] = Z:(_OZ:_OBinomialH, il EC[3, 1, 1+k] EC[1, 3, 2 -k] ER[3, 1]
2 2-p .
ER[1, 1] (D, D\ TVIP, 3,4, (4,1}, (1, 1+K}]
V[ql 1/ 4! {31 2/ 3}/ {1+kl 1/ 2_k}] V[Z_P_ql 3/ 4_il {1}1 {2_k}]);
B3G5[7] = Z;_OZ:_OBinomial[ll, i] EC[4, 1, 1+k] EC[1, 3, 2-k] ER[4, 1]
2 2-p .
ER[1, 1] (D} D% "VIP 4, &, (3,1}, {1, 1+K}]
V[ql 1/ 4/ {41 2/ 3}/ {1+kl 1/ 2_k}] V[Z'P'qr 3/ 4_il {1}7 {Z_k}]);
B3G5[8] = Z;_OZ:_OBinomialH, i] EC[3, 1, 1+k] EC[1, 2, 2-k] ER[3, 1]
2 2-p
ER[1, 1] (D, D\ VIR, 3,4, (4,1}, {1, 1+K}]
V[ql 11 il {31 21 2}/ {1+kr 11 2_k}] V[2—p—q, 2/ 4_il {l}l {Z_k}]);

1 4
B4G5[1] = —*Zi ,Binomial[4, i] EC[2, 1, 2] EC[1, 3, 1] EC[1, 4, 1]
2 =

(Do >iovip, 2,5, (1}, {21 VIa, 1, 4-1, {2, 4, 3}, (2, 1, 1}]
V[Z_P_ql 3! 4/ {11 2]’/ {11 1]’])1
B4G5[2] = Z:_oBinomialH, i] EC[3, 1, 2] EC[1, 3, 1] EC[1, 4, 1]
(D, Yenvip, 3,1, (1}, {21 VIa, 1, 4, {3, 4, 3}, (2,1, 1}]

Vi2-p-gq, 3, 4-1, {1, 2}, {1, 1}]);



B4G5[3] = Z:_oBinomial[ll, i] EC[2, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
2 2-p . -
(D0 DoV, 2,4, (1}, (131 VIa, 1, 4-4, (2, 4, 3}, (1, 1, 2}]
Vi2-p-q, 3,4, (1, 2}, {2, 1}]);
BAG5[4] = Z:_oBinomialM, i] EC[3, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
(o Diovip, 3,5, {1}, {1}1VIa, 1, 4, (3, 4,3}, {1, 1, 2}]
Vi2-p-q, 3, 4-1, {1, 2}, {2, 1}]);
B4G5[5] = ‘_l_oBinomial[4, i] EC[4, 1, 1] EC[1, 3, 2] EC[1, 4, 1]
2 2-
(Do DoV, 4,4, (1}, (111 VIa, 1, 4, {4, 4, 3}, (1,1, 2}]
Vi2-p-q, 3, 4-1, {1, 2}, {2, 1}]);
B5G5[1] = Z:_oBinomialH, i] EC[1, 2, 1] EC[2, 3, 1] ER[3, 1] ER[1, 3]
2 2-
(Do 2aVIp, 1, 4-4, (2, 2}, (3, 1}]
via, 2, i, {1, 3}, {1, 1}]1 V[2-p-q, 3, 4, {2, 4}, {1, 1}]);
B5G5[2] = Z:_OBinomial[al, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[1, 3]
(>, Yervip, 1, 4-1, {2, 3}, (3, 1}]
V[ql 3! 4/ {11 1}/ {11 1}] V[Z—P—qr 1/ il {31 2}! {11 1}]);
B5G5[3] = Z:_OBinomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[2, 1] ER[1, 3]
2 2-
(Do 2o VIp, 1, 4-4, (2, 3}, (3, 1]
V[ql 3! 4/ {11 2}/ {11 1}] V[Z-P-qr 2/ ir {37 1}r {1r 1}]);

4
B5G5[4] = Zﬁ_oBinomialM, i] EC[1, 3, 1] EC[3, 4, 1] ER[4, 1]

ER[1, 3] (Z;(’Z:;lgv[p, 1,4, {2, 3}, {3, 1}]

Vig, 3, 4-1i, {1, 4}, {1, 1}1V[2-p-q, 4, i, {3, 3}, {1, 1}]);

B5G5[5] = Z:_oBinomialM, i] EC[1, 2, 2] EC[2, 3, 1] ER[1, 1] ER[3, 1]

2 2-p .
(Do Do Vi, 1,44, (2, 2}, (1, 2)]
Via, 2, i, {1, 3}, {2, 1}]1 VI2-p-q, 3, 4, {2, 4}, {1, 1}]);

4
B5G5[6] = Zﬁ_oBinomial[Al, i] EC[1, 3, 2] EC[3, 1, 1] ER[1, 1] ER[1, 1]

(Z;Zf;ivm 1,4-1i, {2, 3}, {1, 2}]
Vig, 3,4, {1, 1}, {2,1}]VI[2-p-q, 1, i, {3, 2}, {1, 1}]);

B5G5[7] = Z:_OBinomial[ll, i] EC[1, 3, 2] EC[3, 2, 1] ER[2, 1] ER[1, 1]

(Z;(,Z::;V[p, 1,4-i, {2, 3}, {1, 2}]

V[ql 3r 4/ {11 2}/ {21 1}] V[2_p_qr 2/ ir {31 1}! {11 1}]);
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B5G5[8] = Z:_oBinomial[ll, i] EC[1, 3, 2] EC[3, 4, 1] ER[4, 1]
2 2-
ER[1, 1] (D, D>, °VIp, 1,4, (2,3}, (1, 2}]
V[q/ 3r 4_ir {lr 4}! {27 l}] V[Z—P—qr 4! il {31 3}/ {11 1}]);
B5G5[9] = Z:_oBinomialM, i] EC[2, 1, 1] EC[1, 3, 2] EC[3, 1, 1]

(Z,f,:oZ:;zV[p, 2,1, {4, 1}, {1, 1}]

V[ql 1/ 4'ir {21 3}1 {11 2}] V[Z'P—ql 3/ 4/ {11 1}/ {21 1}]);

1 4
B5G5[10] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[1, 2, 2] EC[1, 3, 1]
2 1=

(Z;OZZ:V[p, 3,4, {1, 1}, {1, 1}]

Vig,1,4-i, {3,2},{1,2}]V[2-p-q, 1, i, {3,2}, {1, 2}])F

4 4-r
C1G5[1] = Zr_ozh_oMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]

(D e Yo vIp, 2, , (1}, {1}1VIa, 1, s, {2, 2, 2}, {1, 1, 1}] V[,

2/ 4_r_sl {ll 1/ 3}/ {11 1! 1}]V[2_P_q_ul 3/ 4/ {2}1 {1}]);

ClG5[2] = l4\- ‘ 24 Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
T Zt:O s=0 ! ! re
EC[1, 2, 1] EC[2, 3, 1] ER[1, 1] ER[2, 1]
2 2-p 2-p-q
(De Dot D VIR, 3, £, {1}, (111 VIa, 1, 5, (3, 2, 2}, {1, 1, 1}]

V[ur 21 4_51 {11 1/ 3]’/ {11 1I 1}] V[2—p—q—u, 3/ 4_rl {2}1 {1}]);

1
C1G5[3] = ;*Z‘;o Z:=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[2, 4, 1] ER[1, 1] ER[2, 1]
(Yo D> ™ vip, 3, =, (1}, (1] Vi, 1,5, {3, 2, 2}, {1, 1, 1}]
V[u,2,4-s,{1,1,4}, (1,1, 1}]V[2-p-gq-u, 4,4-r, {2}, {1}]),

4 4-
C1G5[4] = Z_OZS_;Multinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[3, 1]

2 2-p 12-P-9
(Do Dot D VIR, 2, £, {1}, {(1}1VIa, 1,5, {2, 2, 3}, (1,1, 1}] V[x,
31 4! {11 1I 4}1 {11 1! 1}] V[Z_P_q_ur 1! 4—r—s, {3}1 {1}]);
C1G5[5] = Zi_oZ::ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1] EC[2, 3, 1] ER|[
2 2- 2-p-
1, 11ER(3, 1] (D, > 5D, TR, 2, 7, {1}, (1)1 VIa, 1, s, (2, 2,3}, (1,1, 1)]

V[ul 3/ 4/ {ll 2/ 4}/ {11 lr 1}]V[2_P_q_ul 2/ 4—r—s, {3}7 {1}]);

1 4 4 = - - =
ClG5[6] = E *Zr=o ZS=0B1n0m1a1[4, r] Binomial[4, s] EC[2, 1, 1]

EC[1, 3, 1] EC[4, 3, 1] ER[1, 1] ER[3, 1]
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2 2-p 12-P-9
(Do e D VIR, 2, £, {1}, {111 VIa, 1, 4-x, {2, 2, 3}, (1, 1, 1}]

V[ur 31 s, {1r 41 4}1 {11 1! 1}] V[Z_P_q_ur 4! 4_sl {3}1 {1}]);

1
C1G5[7] = ;*Z;o Z:=0Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[1, 3, 1] ER[1, 1] ER[3, 1]
2 2- 2-p-
(Do Dot D VIR, 3, £, {1}, (111 VIQ, 1, s, (3, 2, 3}, (1,1, 1}]
V[ul 3/ 4_rl {11 4/ 1}/ {11 1/ 1}] V[Z_P_q_ur 1/ 4_51 {3}1 {1}]);

4 4
C1G5[8] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[2, 3, 1] ER[1, 1] ER[3, 1]

2 2-p 12-P-4
(Do D Due VIR, 3, =, {1}, (1}]VIa, 1,5, (3,2, 3}, {1, 1, 1}]

Viu, 3,4-x, {1, 4,2}, {1,1,1})]V[2-p-q-u, 2, 4-5, {3}, {1}]);

C1G5[9] = E*Z: Z‘f Binomial[4, r] Binomial[4, s] EC[4, 1, 1]
= 2 -0 =0 ’ 14 I r
EC[1, 3, 1] EC[2, 3, 1] ER[1, 1] ER[3, 1]
2 2-p 12-P-9
(Do e De VIR, 4, £, (1}, (1)1 VIa, 1,5, {4, 2,3}, {1, 1, 1}]

Viu, 3,4-7,(1,4,2},{1,1,1}]1V[2-p-q-u, 2, 4-5, {3}, {1}]);

C1G5[10] = Z‘f

r=0 s =

:Multinomial[r, s, 4-r-s] EC[2, 1, 1] EC[1, 4, 1] EC[1, 3, 1]
2 2-p 2-p-q
BC[3, 1,11 (D, D\ T VIP, 2,5, (1), (131 VIa, 1,5, (4, 2,3}, (1,1, 1))

V[u, 3,4,{1,1,2},{1,1,1}]V[2-p-q-u, 1, 4-r-s, {3}, {1}]);

1
C1G5[11] = — *Z‘: 24 Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[1, 3, 1]

2 =0 s=0

2 2-p 12-P-9
EC[3,2,1] (D, L0 TUVIp, 3,5, (1), (131 VIa, 1,5, (4, 3,3}, {1, 1, 1}]
v [111 '3 r 4- r, { 1 ’ 2 r 2 } r { 1 r 1 ’ 1 } ] v [2 _'I> - <I -u, 2 r 4- s, {‘3 } 14 { 1 } ] ) 7

ClG5[13 ! ! 4B' ial[4 Bi ial[4 EC[2,1,1
[13] = 4*2“025:0 inomial[4, r] Binomial[4, s] [2, 1, 1]

EC[1, 4, 1] EC[1, 3, 1] EC[3, 4, 1]
(Y>> ™ vip, 2, x, (1}, (1)1 VIq, 1, 4-1, (4,2, 3}, {1, 1, 1}]

Viu, 3, s, {1,2,4},{1,1,1}]V[2-p-q-u, 4, 4-5, {3}, {1}]);
1 4 4
C1G5[12] = — * E: Z Binomial[4, r] Binomial[4, s] EC[3, 1, 1] EC[1, 4, 1] EC[1, 3, 1]
2 =0 s=0

B3, 1,11 (D, Do > v Vip, 3, 7, (1), (1)1 Via, 1,5, {4, 3,3}, {1, 1, 1}]
Viu, 3,4-x,{1,2,1}, {1,1,1}]1V[2-p-q-u, 1, 4-5s, {3}, {1}]);

4 4-r . .
C2G5[1] = ZkzozszoMultmomlal[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[1, 3, 1] ER[2, 1] ER[1, 1]

2 2-p 12-P-4
(Do D e Ds VIR, 2,5, {1, 1}, (1, 1)1 VIa, 1,5, (2,2, 2, 3}, (1, 1,1, 1}]



38 | d8Mathematica.nb

V[u,2,4-r-s, {1}, {1}1V[2-p-q-u, 3, 4, {1}, {1}])?

C2G5[2] = l-Jt ‘ 24 Binomial[4, r] Binomial[4, s] EC[2, 1, 1]
T Zt:O s=0 ! ! re
EC[1, 3, 1] EC[1, 3, 1] ER[2, 1] ER[1, 1]
2 2-p 12-P-4
(Do Dt D VIR, 2, 7, {1, 1}, {1, 1}]1VIq, 1, 4-%, (2, 2, 3, 3},

{1,1,1,1}1V[u, 3, s, {1}, {1}1V[2-pP-q-u, 3, 4-5s, {1}, {1}]);

C2G5[3] = E*Z': Z" Binomial[4, r] Binomial[4, s] EC[2, 1, 1]
= 2 -0 =0 ’ 14 ’ r
EC[1, 3, 1] EC[1, 4, 1] ER[2, 1] ER[1, 1]
2 2-p 2-p-q
(DD en e VIP, 2,7, (1,1}, (1, 1}]1 VIq, 1, 4-£, (2,2, 3, 4},

{11 1/ 1/ 1}] V[ul 3! s, {1}7 {1}] V[2_P_q_ul 4/ 4_51 {1}1 {1}]);

1 .
C2G5[4] = E*Z::o ZzzoMultinomial[r, s, 4-r-s]EC[3, 1, 1]
EC[1, 2, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]
(D Yo > vip, 3,4, {4, 1), (1, 11 VIq, 1, 7, {2, 2, 2,3}, {1, 1,1, 1}]
V[u/ 2/ s, {1}1 {1}] V[Z'P—q'ul 2/ 4_r_sl {1]'1 {1}])1

C2G5[5] = Z:_o Z:_oBinomialH, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]

(D e > vip, 3, 4-5, (4,1}, (1, 1] VIq, 1, 7, {2, 2, 3,3}, {1, 1, 1, 1}]
Vi, 3,5, (1}, (1}]1VI2-p-q-u, 2, 4-x, (1}, (1}]);

4 4
C2G5[6] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 4, 1] EC[1, 2, 1] ER[3, 1] ER[1, 1]

2 2-p 12-pP-9
(DD e Dus VIP, 3, 4-5, (4,1}, (1, 1}]VIq, 1, 7, (2,2, 3, 4}, (1, 1,1, 1}]

V[u, 4, s, {1}, {1}]VI[2-p-gq-u, 2, 4-r, {1}, {1}]);

4-r

1 4 = -
C2G5[7] = E*Zh:=0 _Multinomial[r, s, 4-r-s] EC[3, 1, 1]
EC[1, 3, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]
2 2-p 2-p-q
(Do e D VIR, 3, £, {4, 1), {1, 1}1VIa, 1, 4, (2,3, 3,3}, {1,1,1,1)]
Viu, 3, s, {1}, {1}]V[2-p-q-u, 3, 4-z-s, {1}, {1}]);

4 4-r
C2G5[8] = ZI_OZE_OMultinomial[r, s, 4-r-s]EC[3, 1, 1] EC[1, 3, 1]
EC[1, 4, 1] ER[3, 1] ER[1, 1]

(Do e Yo vip, 3, =, (4, 1), {1, 1}1VIq, 1, 4, {2, 3,3, 4}, {1, 1, 1, 1)]

VIu, 3,5, {1}, {1}]V[2-p-q-u, 4, 4-x-s, {1}, {1}]);

Is=

1 4 4-r
C2G5[9] = — * E Multinomial[r, s, 4-r-s] EC[3, 1, 1]
2 =0 0

EC[1, 4, 1] EC[1, 4, 1] ER[3, 1] ER[1, 1]
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2 2-p 2-p-q
(Do e D VIR, 3, £, {4, 1}, {1, 1}1VIa, 1, 4, (2,3, 4, 4}, {1, 1,1, 1}]
Viu, 4, s, {1}, {1}] V[2-p-q-u, 4, 4-z-5, {1}, {1}]);

4 4-
C3G5[1] = Zk_OZS_ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 2, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]

(Do > vip, 2,5, (1, 1), (1, I VIq, 1, 5, (2,2, 2}, {1, 1, 1}]
Via, 2, 4-r-s, (1,3}, {1, 1}] V[2-p-q-u, 3, 4, {2}, (1}1);

4 4-r
C3G5[2] = Zr_ozb_oMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[2, 1]

(Do Do Do vip, 2,5, (1, 1), (1, 1] Vig, 1, 5, (2,2, 3}, {1, 1, 1)]
VIu, 3,4, (1,1}, {1, 1}]1V[2-p-q-u, 1, 4-r-5s, {3}, {1}]);

4 4-
C3G5[3] = ZI_OZS_ZMultinomial[r, s, 4-r-s]EC[2, 1, 1] EC[1, 3, 1]
EC[2, 3, 1] ER[1, 1] ER[2, 1]

(D ey ™ vip, 2,5, (1, 1), (1, 1] Vi, 1, 7, (2,2, 3}, {1, 1, 1}]
V[ul 3! 4/ {11 2}/ {11 1}] V[2_P_q_ul 2/ 4—1‘—8, {3}1 {1}]);

4 4
C3G5[4] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[1, 3, 1] EC[3, 4, 1] ER[1, 1] ER[2, 1]

2 2-p 12-P-9
(Do D Ds VIR, 2,5, {1, 1}, {1, 1)1 VIq, 1, 4-%, (2,2, 3}, {1, 1, 1}]
VIu, 3,s, (1,4}, {1, 1}]1V[2-p-q-u, 4, 4-5, {3}, {1}]);

4 4-r
C3G5[5] = Zt=OZ$=OMultinomial[r, s, 4-r-s]EC[3, 1, 1] EC[1, 2, 1]
EC[2, 1, 1] ER[1, 1] ER[3, 1]

2 2-p 12-pP-9
(Do Do VIR, 3,4, (4,1}, {1,1}]VIa, 1, 7, (2, 2,3}, (1,1, 1}]
V[ulzl s, {11 1}1{11 1}]v[2_P_q_ul 1,4—r—s, {2}1{1}]);

4 4
C3G5[6] = Zk_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

(Do > vIp, 3,5, (4, 1), (1, 1)1 VIq, 1, 4-2, (2,2, 3}, {1, 1, 1}]
V[ul 2/ r, {11 3}/ {11 1}] V[Z'P'q‘ur 3/ 4_31 {2}1 {1}]);

C3G5[7] = Zi—o Z:_oBinomialH, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 2, 1] EC[4, 2, 1] ER[1, 1] ER[3, 1]

(D Yo > vip, 3,5, (4, 1}, {1, 1}1VIq, 1, 4-2, (2,2, 3}, (1,1, 1}]
VIu, 2,7, {1, 4}, {1, 1}]1V[2-p-q-u, 4, 4-5, {2}, {1}]);

4 4
C3G5[8] = Zk_o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[3, 1, 1] ER[1, 1] ER[3, 1]

(D o> " vip, 3,5, (4,1}, (1, 1)1 Viq, 1, 4-2, (2,3, 3}, {1, 1, 1}]
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V[ul 3/ 4_51 {11 1}/ {11 1}] V[Z'P'q‘ur 1/ r, {3}1 {1}]);

4 4
C3G5[9] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[3, 1, 1]
EC[1, 3, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

(D e > Vip, 3,5, (4, 1), {1, 1}] VIq, 1, 4-x, {2, 3, 3}, (1,1, 1}]
V[ul 3! 4-s, {11 2}/ {11 1]’] V[Z_P_q_ul 2! r, {3}7 {1}]);

4 4-r ; .
C3G5[10] = §: OZ -Multinomial[r, s, 4-r-s] EC[3, 1, 1] EC[1, 3, 1]
= Is=
EC[3, 4, 1] ER[1, 1] ER[3, 1]

2 2-p 12-p-9
(20D e De VIR, 3, £, {4, 1}, (1, 1)1 VIq, 1, 4, (2, 3, 3}, (1,1, 1}]
VIu, 3,5, (1,4}, {1, 1}]1V[2-p-q-u, 4, 4-7-5s, {3}, (1}]1);

4 4
C3G5[11] = E o E 0Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
= IS =
EC[1, 4, 1] EC[4, 1, 1] ER[1, 1] ER[3, 1]

2 2-p 12-pP-4
(Do e D VIR, 3,5, (4,1}, {1,1}]1VIq, 1, 4-1x, {2, 3, 4}, {1, 1, 1}]
V[ul4l4_sl {1I 1}!{11 1}]V[2_p_q_ullrrl {4}1{1}]);

4 4
C3G5[12] = E: OZ ,Binomial[4, r] Binomial[4, s] EC[3, 1, 1]
= IS =
EC[1, 4, 1] EC[4, 2, 1] ER[1, 1] ER[3, 1]

(oo Do ™vIp, 3,5, (4,1}, (1, 1)1 VIq, 1, 4-2, {2, 3, 4}, {1, 1, 1)]
V[ul 4/ 4_31 {11 2}/ {11 1}] V[2_P_q_ul 2/ r, {4}1 {1}]);

C3G5[13] = Z‘f

r=0 s =

4-
:Multinomial[r, s, 4-r-s]EC[3,1, 1] EC[1, 4, 1] EC[4, 3, 1]

ER[1, 11 ER[3, 1] (D) 37" SV""vip, 3, 7, (4, 1), {1, 1} VIa, 1, 4, (2, 3, 4},
{1r 11 1}] v[ul 4/ s, {1r 3}! {1r 1}] V[Z_P_q_ur 31 4_r_sl {4}r {1}]);
1 r
C4G5[1] = Z*Z=OZ:=OMu1tinomia1[r, s,4-r-s]EC[2, 1, 1] EC[2, 1, 1] EC[1, 4, 1]
BCi1, 3,11 (Y, DT> v VIp, 2, =, (1}, {11 VIa, 2, s, (1), {1}]VIu, 1,
4_r_sr {21 21 4! 3}! {11 1I 1! 1}] V[2_p_q_ul 31 4/ {11 2}/ {11 1}]);
C4G5[2] = Z:_o Z:_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1] EC[3, 1, 1] EC[1, 4, 1]
2 2- 2-p-
EC[1, 3,11 (D} DT> UVIp, 2,5, (1), (131 VI, 3,5, (1}, (1}]1VIu, 1, 4-x,
{21 3/ 4/ 3]’/ {11 1/ 1/ 1}] V[Z‘P‘q'ur 3/ 4_51 {11 2}/ {11 1}]);

1 4 4-r
C4G5[3] = —*Zr . "Multinomial(r, s, 4-r-s]EC[3, 1, 1] EC[3, 1, 1] EC[1, 4, 1]
2 =

Is=

BC(1, 3,11 (D, Do 3 " vip, 3, 7, {1}, (111 Viq, 3, s, (1}, {1}]VIu, 1, 4,

{31 3/ 4/ 3}/ {11 1/ 1/ 1}] V[Z‘P'q'ur 3! 4_r_sl {11 2}/ {11 1}]);

1 4 4-r
C4G5[4] = — * E 0 0Multinomial[r,s,ll-r—s] EC[3, 1, 1] EC[4, 1, 1] EC[1, 4, 1]
2 =

Is=
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BC[1, 3,11 (Y, DT >0 VIR, 3, 5, (1}, {11 VIa, 4, s, (1), {1}]VIu, 1, 4,

(3,4,4,3},{1,1,1,1}]V[2-p-q-u, 3, 4-r-s, {1, 2}, {1, 1}]),-
1 4 4-r . .
C5G5[1] = ;*Znozs:oMultlnomlal[r, s, 4-r-s]EC[1, 2, 1] EC[2, 1, 1] EC[1, 4, 1]

BCi1, 3,11 (Y, DT> Ve, 1, 5, (2}, (1] VIg, 2, s, {1, 1}, {1, 1}]
V[u, 11 4_r_sl {21 4! 3}! {11 1I 1}] V[2—p—q—u, 3! 4' {11 2}1 {11 1}]);
C5G5[2] = Z:=0 Z:=0Binomial[4, r] Binomial[4, s] EC[3, 2, 1] EC[2, 1, 1] EC[1, 4, 1]
ECi1, 3,11 (3, DL >t VIR, 3, %, (2}, (1M1 VIq, 2,5, {3, 1}, {1, 1}]
V[ul 1/ 4_81 {21 4/ 3]‘/ {11 1! 1]’] V[Z_P_q_ul 3/ 4_rl {11 2}/ {11 1}]);
C5G5[3] = ijo Z::oainomial[zx, r] Binomial[4, s] EC[3, 1, 1] EC[3, 1, 1] EC[1, 4, 1]
BC[1, 3,11 (D) ST > VIR, 1, =, (3}, {1} VIa, 3, s, {1, 1}, {1, 1}]
V[ul 1! 4_rr {3r 41 3}1 {11 1! 1}] V[Z—P—q‘ur 3! 4_sl {11 2}! {11 1}]);
C5G5[4] = Zlo Z:=0Binomial[4, r] Binomial([4, s] EC[3, 2, 1] EC[3, 1, 1] EC[1, 4, 1]
2 2- 2-p-
EC[1, 3,11 (D} DT> VP, 2, £, (3}, (111 VIQ, 3,5, (2, 1), (1, 1))
V[ul 1! 4_rl {31 4/ 3}/ {11 1/ 1}] V[Z‘P'q'ur 3! 4_51 {ll 2}/ {17 1}]);
C5G5[5] = ZLOZ:::Multinomial[r, s, 4-r-s] EC[3, 4, 1] EC[3, 1, 1] EC[1, 4, 1]
BC[1, 3,11 (D, 0o > v VIR, 4, %, (3}, {1}1VIa, 3, s, {4, 1}, {1, 1}]
V[ul 1! 4/ {31 4! 3}! {1I 1/ 1}] V[2'P'q‘ur 3/ 4_r_sr {1I 2}! {1I 1}]);

4 4-r
C6G5[1] = Zr_ozb_oMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1]
EC[1, 3, 1] ER[1, 1] ER[1, 1]

(Do e ™vIp, 1, 5, (2, 2), {1, 1)1 VIq, 2, 5, {1, 1}, {1, 1}] V[u,
1/ 4_r_sl {21 2/ 3}/ {11 1/ 1}]V[2_P_q_ul 3/ 4/ {1}1 {1}]);

4 4-r
C6G5[2] = ZI_OZS_OMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[1, 3, 1] ER[1, 1] ER[3, 1]

(D o> ™ vip, 1, =, (2, 2}, (1, 1)1 Viq, 2, 5, {1, 3}, {1, 1}] V[u,
3,4,{2,4,1},{1,1,1}1V[2-p-q-u, 1, 4-x-s, {3}, {1}]);
C665[3] =y, > Multinomiallr,s, 4-r-s]EC[1, 2, 1] EC[2, 3, 1]
EC[2, 3, 1] ER[1, 1] ER[3, 1]
(Z‘;()Z:;izjqu, 1, r,{2,2}, {1,1}1VIq, 2, s, {1, 3}, {1, 1}] V[u,
3,4,{2,4,2},{1,1,1}]VI2-p-q-u, 2, 4-x-s, {3}, {1}]);

4 4
C6G5[4] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 2, 1]
EC[2, 3, 1] EC[4, 3, 1] ER[1, 1] ER[3, 1]
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2 2-p 12-pP-9
(Do e Do VIR, 1, £, (2, 2}, {1, 1)1 VIq, 2, 4-%, {1, 3}, {1, 1}]

V[ul 3! s, {21 4! 4}! {11 11 1}] V[Z_P_q_ul 4/ 4_sl {3}1 {1}]);

4 4-
C6G5[5] = Zk_OZS_ZMultinomial[r, s, 4-r-s] EC[1, 3, 1] EC[1, 3, 1]
EC[1, 2, 1] ER[1, 1] ER[1, 1]

(Do e vIp, 1, =, (2, 3), {1, 1)1 VIq, 3, 4, {1, 1}, {1, 1}] V[u,
1,5,{2,2,3},{1,1,1}]1V[2-p-q-u, 2, 4-x-s, {1}, {1}]);

4 4
C6G5[6] = Zr_o ZIS_OBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[1, 3, 1] EC[1, 3, 1] ER[1, 1] ER[1, 1]

(Do e > VP, 1, 5, (2, 3}, {1, 1)1 VIq, 3, 5, {1, 1}, {1, 1}]
V[ul 1/ 4_rl {21 3/ 3]‘/ {11 1/ 1]’] V[Z'P‘q‘ur 3/ 4_51 {1}1 {1}]);

4 4
C6G5[7] = Zr_o Zs_oBinomial[él, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 1, 1] EC[1, 4, 1] ER[1, 1] ER[1, 1]

(D> vip, 1, =, (2, 3}, {1, 1)1 VIq, 3, 5, {1, 1}, {1, 1}]
V[ul 1! 4_rl {21 3/ 4}/ {11 1/ 1}] V[Z‘P‘q‘ur 4! 4_51 {1}1 {1}]);

4 4-
C6G5[8] = Z_OZ_;Multinomial[r, s, 4-r-s] EC[1, 3, 1] EC[3, 2, 1]
EC[2, 1, 1] ER[1, 1] ER[2, 1]

2 2-p 12-P-9
(DD e Due VIR, 1, £, {2, 3}, {1, 1}] VIq, 3, 4, (1, 2}, {1, 1}] V[u,
2/ s, {11 3! 1}! {1r 1I 1}] V[2_p_q_ul ll 4—r—s, {2}1 {1}]);

4 4
C6G5[9] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 2, 1] EC[2, 3, 1] ER[1, 1] ER[2, 1]

2 2-p 12-pP-9
(Do D VIR, 1, £, (2, 3}, {1, 1)1 VIa, 3, 5, {1, 2}, (1, 1}]
V[u12I4_rI {1I 31 3}1{11 1! 1}]V[2_P_q_ul 3I4_SI {2}1{1}]);

4 4
C6G5[10] = E o E 0Binomial[4, r] Binomial[4, s] EC[1, 3, 1]
= IS =
EC[3, 2, 1] EC[2, 4, 1] ER[1, 1] ER[2, 1]

(Do e Do ™vIp, 1, 5, (2, 3}, {1, 1)1 VIq, 3, 5, {1, 2}, {1, 1}]
Viu, 2, 4-x, {1, 3,4}, {1, 1,1}]V[2-p-q-u, 4, 4-5, {2}, {1}]);

4 4
C6G5[11] = §: OZ ,Binomial[4, r] Binomial[4, s] EC[1, 3, 1]
= Is=
EC[3, 4, 1] EC[1, 4, 1] ER[1, 1] ER[4, 1]

(D e > vIp, 1, =, (2, 3}, {1, 1}1 VIq, 3, 5, {1, 4}, {1, 1}] V[
u, 4/ 4_51 {11 3/ 3}/ {11 1/ 1}] V[Z'P'q‘ur 1! 4_rl {4}1 {1}]);

4 4
C6G5[12] = Zm ZS=0Binomial[4, r] Binomial[4, s] EC[1, 3, 1] EC[3, 4, 1] EC[2, 4, 1]

ER[1, 11 ER[4, 1] (D) 37" SV "vip, 1, 7, (2,3}, {1, 11 VIa, 3, s, {1, 4},
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{11 1}] V[ul 4/ 4'51 {21 3/ 3}1 {1/ 1/ 1}] V[2_P'q'ur 2/ 4_rl {4}1 {1}])r

4
C6G5[13] = Z“M s=:Multinomial[r, s, 4-r-s]EC[1, 3, 1] EC[3, 4, 1]

EC[3, 4, 1] ER[1, 1] ER[4, 1]
(D e > vip, 1, 4, (2, 3}, {1, 1}] VIq, 3, 5, {1, 4}, {1, 1}] V[,

4,r,(3,3,3}, (1, 1,1}1V[2-p-q-u, 3, 4-x-5, {4}, {1}]);

4 4-r . )
C7G5[1] = Zluozs:oMultlnomlal[r, s, 4-r-s]EC[2, 1, 1] EC[3, 1, 1]
EC[2, 1, 1] ER[2, 1] ER[3, 1]

2 2-p 12-p-9
(Do D e Dus VIP, 2,5, {1, 1}, {1, 1}]1 VIq, 1, 4-2-5, (2,2, 3}, {1, 1, 1}]
Viu, 3,4, {1, 4}, {1, 1}] V[2-p-q-u, 2, s, {1}, {1}]);

4 4
C7G5[2] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[3, 1, 1] EC[3, 1, 1] ER[2, 1] ER[3, 1]

2 2-p 12-pP-4
(Do e Do VIR, 2,5, (1,1}, {1, 1)1 VIq, 1, 4-7, {2, 3, 3}, {1, 1, 1}]
V[ul 314_51 {1I 4}!{11 1]’]V[2_P_q_ur 3! s, {1}1{1}]);

4 4
C7G5[3] = Z:-o Zs_oBinomialH, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3, 1, 1] ER[2, 1] ER[3, 1]

(Do oo > VP, 2, x, {1, 1), (1, 1)1 VIq, 1, 4-x, {2, 4,3}, {1, 1, 1}]

Viu, 3, 4-s, {1, 4}, {1, 1}]V[2-p-q-u, 4, 5, {1}, {1}]);

1
C7G5[4] = ;*Zi:o Z:=0Binomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3, 1, 1] ER[4, 1] ER[3, 1]
(D> vip, 4,5, (3,1}, {1, 1)1 Viq, 1, 4-z, {2, 4,3}, {1, 1, 1)]
V[ur 31 4_sl {11 4}1 {11 1}] V[2—p—q—u, 21 r, {1}1 {1}]);

4 4-
C7G5[5] = Zt_o Zs_:Multinomial[r, s,4-r-s]EC[3,1, 1] EC[4, 1, 1]
EC[3, 1, 1] ER[4, 1] ER[3, 1]

2 2-p 12-p-9
(Do D VIR, 4,5, (3,1}, {1,1}1VIa, 1, 4, (3, 4, 3}, (1,1, 1}]
Viu, 3, 4-7-s, {1, 4}, {1, 1}]1V[2-p-q-u, 3, r, {1}, {1}]);

4 4-r
C7G5[6] = Zr_o ZIS_OMultinomial[r, s,4-r-s]EC[2, 1, 1]
EC[3, 1, 1] EC[2, 1, 1] EC[2, 4, 1]

(oD ee > VP, 2,5, (4,1}, (1, 1)1 VIq, 1, 4-2-5, (2, 2,3}, {1, 1, 1}]
Viu, 3,4, (1,1}, {1, 1}]1V[2-p-q-u, 2, 5, {1}, {1}]);

C7G5[7] = Z:_O Z:_oBinomial[tl, r] Binomial[4, s] EC[2, 1, 1]
EC[3, 1, 1] EC[3, 1, 1] EC[2, 4, 1]

(D e Yo VIp, 2, =, (1, 4}, {1, 1}1VIq, 1, 4-2, (2,3, 3}, {1, 1, 1}]
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V[ul 3/ 4_51 {11 1}/ {11 1}] V[Z'P'q‘ur 3/ s, {1}1 {1}]);

4 4
C7G5[8] = Z:-o Zs_oBinomial[4, r] Binomial[4, s] EC[2, 1, 1]
EC[4, 1, 1] EC[3, 1, 1] EC[2, 4, 1]

(D Yo > Vip, 2, x, (1, 4), {1, 1}] VIq, 1, 4-x, {2, 4, 3}, (1,1, 1}]
V[ul 3! 4-s, {11 1}/ {11 1]’] V[Z_P_q_ul 4! s, {1}7 {1}]);

4 4-r . )
C8G5[1] = Zluozs:oMultlnomlal[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[3, 1, 1] ER[1, 1] ER[1, 1]

2 2-p 12-P-9
(DD e Due VIR, 1,5, (2,2}, {1, 131 VIq, 2, s, (1, 3}, (1, 1}] V[u,

3! 41 {21 1}! {11 1}]V[2_P_q_ul 11 4_r_sr {3r 2}! {1r 1}]);

1
C8G5[2] = Z*Z;o Z:=oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[4, 3, 1] EC[4, 1, 1] ER[1, 1] ER[1, 1]
2 2- 2-p-
(De D oee D VIR, 1, £, (2, 3}, {1, 1)1 VIq, 3, 5, (1, 4}, (1, 1}]
Viu, 4, 4-s, (3,1}, {1, 1}]V[2-p-q-u, 1, 4-x, {4, 2}, {1, 1}]);

4 4-
C8G5[3] = Z_OZ_;Multinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 3, 1]
EC[3, 2, 1] ER[1, 1] ER[2, 1]

(D o> ™ vip, 1, =, (2, 2}, (1, 1)1 Viq, 2, 5, {1, 3}, {1, 1}] V[u,

3,4, (2,2}, {1,1}]V[2-p-g-u,2,4-r-5s, {3,1}, {1, 1}]);

1
C8G5[4] = E*Zi:o ZzzoBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[4, 3, 1] EC[4, 2, 1] ER[1, 1] ER[2, 1]
(Do > vIp, 1, 5, (2, 3), {1, 1)1 VIq, 3, 5, {1, 4}, {1, 1}]
V[ul 4/ 4_81 {31 2}/ {11 1}] V[2_P_q_ul 2/ 4_rl {41 1}/ {11 1}]);

4 4-r
C8G5[5] = ZI_OZE_OMultinomial[r, s, 4-r-s] EC[1, 2, 1] EC[2, 1, 1]
EC[3, 1, 1] ER[1, 1] ER[3, 1]

(D e Yo vip, 1, =, (2, 2}, {1, 1}] VIq, 2, 5, {1, 1}, {1, 1}] V[,

1/ 4_r_sl {27 3}! {lr 1}]V[2_P_q_ul 3/ 4/ {11 4]'! {11 1}]);

C8G5[6 ! ‘ * Binomial[4 Binomiall[4 EC[1, 2, 1
[6] = 2*21':023:0 inomial[4, r] Binomial[4, s] [1, 2, 1]
EC[2, 4, 1] EC[3, 4, 1] ER[1, 1] ER[3, 1]
2 2-p 12-P-9
(Do e D VIR, 1, £, {2, 2}, {1, 1}1 VI, 2, 4-x, {1, 4}, (1, 1}]
V[ul 4/ s, {21 3}! {11 1}] V[Z'P‘q'ur 3! 4_sl {4I 4}! {1I 1}]);
1 4 4 - - - -
C8G5[7] = ;*Zr:o ZS=OB1nom1al[4, r] Binomial[4, s] EC[1, 3, 1]

EC[3, 1, 1] EC[3, 1, 1] ER[1, 1] ER[3, 1]
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2 2-p 12-P-9
(Do Dot D VIR, 1, £, {2, 3}, {1, 1)1 VIq, 3, 5, {1, 1}, {1, 1}]

V[ur 1I 4_rl {31 3}1 {11 1}]V[2—P‘q—ur 31 4_sl {11 4}! {11 1}]);

4 4
C8G5[8] = Zt_o Zs_oBinomial[4, r] Binomial[4, s] EC[1, 3, 1]
EC[3, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

(Do e e vIp, 1, =, (2, 3), {1, 11 VIq, 3, 5, {1, 2}, {1, 1}]
V[ul 2! 4_rl {31 3}! {11 1}] V[Z'P‘q'ur 3! 4_SI {21 4}! {1I 1}]);
1
C8G5[9] = ;*Z::o Z:=0Binomial[4, r] Binomial[4, s] EC[1, 4, 1]
EC[4, 2, 1] EC[3, 2, 1] ER[1, 1] ER[3, 1]

2 2-p 12-P-9
(DD eeDue VIR, 1, £, {2, 4}, (1,131 VI, 4, s, (1,2}, (1, 1}]

Viu, 2, 4-x, {4, 3}, {1, 1}1V[2-p-q-u, 3, 4-s, {2, 4}, {1, 1}]);

4-r

1 4
C8G5[10] = —*Z'k _Multinomial(r, s, 4-r-s]EC[3, 2, 1] EC[2, 1, 1] EC[1, 2, 1]
2

=0 s=

Bclz, 4,11 (Y, DT >0 " VIp, 3,4, (1,2}, (1, 1] VIq, 2, T, {3, 1}, {1, 1}]

V[u, 11 s, {2r 2}! {1r 1}] V[2_P_q_ul 21 4_r_sl {11 4}1 {11 1}]);

C8G5[11 ! ’ 4B' ial[4 Bi ial[4 EC[3, 2,1
[11] = 4*Zx=ozs=o inomial[4, r] Binomial[4, s] [3,2, 1]

EC[2, 1, 1] EC[1, 3, 1] EC[3, 4, 1]
(Do Do vIp, 3, 5, (4, 2), {1, 1)1 VIq, 2, 4-5, {3, 1}, {1, 1}]

V[ul 1/ S, {21 3}/ {11 1}] V[Z_P_q_ul 3/ 4_rl {11 4}! {11 1}]);

c8e5(12] = =+ 5 3™ Binomial[4, r] Binomial[4, s] EC[3, 1, 1
[ ]_Z*ZLqus:o inomial[4, r] Binomial[4, s] [3,1, 1]

EC[3, 1, 1] EC[1, 3, 1] EC[3, 2, 1]
2 2-p 2-p-q
(Do e D VIR, 1, -5, (4,3}, (1, 1)1 Vg, 3, £, {1, 1}, {1, 1}]

V[ur 1I S, {3r 3}! {1r 1}] V[Z—P—q—ur 3! 4_rl {11 2}! {11 1}]);
1 1
D1G5[1] = - — »EC[1, 3, 2] ER[1, 1]* (Z,, Vip, 1,4, {2,2,2,2,3},{1,1,1,1, 2}]
12 =0
Vil-p, 3,4, {1}, (2}]);
1
D1G5[2] = - — *EC[1, 3, 1] ER[1, 3] ER[1, 1]3
3
(Z‘;_OV[P/ 1/ 4/ {21 2/ 2/ 2/ 3}/ {31 1/ 1/ 1I 1}] V[l_pl 3/ 4/ {l}l {1}]);
1
D2G5[1] = - — *EC[1, 3, 2] ER[1, 1]3ER[3, 1]
3
(Zl_oV[P' 1,4,{2,2,2,3},{1,1,1,2}]V[1l-p, 3, 4, {1, 4}, {2, 1}]);

1
D2G5[2] = - — *EC[1, 3, 1] ER[1, 1]3ER[3, 3]
3
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(>, vip 1,4, (2,2,2,3}, {1,1,1, 1}] V[i-p,
1

D2G5[3] = — xEC[1, 3, 1] EC[1, 2, 2] ER[1, 1] ER[3, 1]
2

(DL, Vie, 1,4, 12,2,2,3), {2,2,1, ] V[L-p,

1
D3G5[1] = — *EC[1, 3, 1]2ER[1, 3] ER[1, 1]
2

(DL, Vip, 1,4, 12,2,3,3)}, {3, 1,1, ] V[1l-p,

1
D3G5[2] = — *EC[1, 3, 1]%EC[1, 2, 2]
4

(DL, Vie, 1,4, 12,2,3,3), {2,2,1, 1} V[L-p,
1
D4G5[1] = — *EC[1, 3, 1] EC[1, 3, 1] ER[1, 3] ER[3, 1]
2
1
(Z,p_OV[PI 1/ 41 {21 3/ 3}/ {31 1/ 1]’] V[l_pr 3/ 4r
1
D4G5[2] = — *EC[1, 3, 2] EC[1, 3, 1] ER[1, 1] ER[3, 1]
2
(DL, Vie, 1,4, (2,3,3), (1,2, 1}]1VIl-p, 3, 4,
1
D4GS5[3] = — «EC[1, 3, 1] EC[1, 3, 1] EC[1, 4, 2]
4
(DL, Vip, 1,4, 4,3,3), (2,1, 1}]1VIL-p, 3, 4,
1
D4G5[4] = — xEC[1, 3, 2] EC[1, 3, 1] EC[1, 4, 1]
2
1
(Z_OV[PI 11 4/ {41 31 3}1 {11 2/ 1}] V[l_pr 31 4!
1
D5G5[1] = — *EC[1, 3, 1] EC[1, 4, 1] ER[1, 3] ER[3, 1]
2
1
(D, VIP, 1,4, (2,3,4},(3,1,1}]1Vl-p, 3,4,
1
D5G5[2] = — *xEC[1, 3, 2] EC[1, 4, 1] ER[1, 1] ER[3, 1]
2
(DL, Vie, 1,4, (2,3, 4), (1,2, 1}]1VIL-p, 3, 4,
1
D6G5[1] = — «xEC[1, 3, 1] EC[1, 4, 1] ER[1, 3] ER[1, 1]
2
(DL, Vie, 1,4, 12,2,3,4), {3, 1,1, 1} V[1-p,

1
D6G5[2] = — *xEC[1, 3, 1] EC[1, 4, 1] EC[1, 2, 2]
4

3,4, {1, 4}, {1,

3,4,{1, 4}, {1,

3,4, {1, 1}, {1,

3,4, {1, 1}, {1,

{4’11 1}/ {1I 1’

{4,1, 1}, {1, 2,

{2,1,1}, {2, 1,

{2, 1,1}, {1, 2,

{1, 2, 4}, {1, 1,

{1, 2, 4}, {2, 1,

3,4, 11,2}, {1,

(DL, vie, 1,4, 12,2,3, 4}, {2,2,1, 1}]VIl-p, 3, 4, {1, 2}, {1,

1

E1G5[1] = - — *
12

4
Zﬁ_oBinomialH, i] EC[2, 1, 1] EC[1, 3, 1] ER[1, 1]*

3}]);

1}]);

1}1);

1}]);

1}]);

1}]);

1}1);

1}]);

1}1);

1}1);

1}1);

1}]);
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1 1-
(D0 oVip, 2,4, (1}, {(1}1VIa, 1, 4-4, (2,2, 2,2, 2,3},

{1,1,1,1,1,1}]V[1l-p-q, 3, 4, {1}, {1}]);
1 4

EIG5[2] = - — * § " Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[1, 1]*
24 =0

1 1-p
(Do Durvip, 3,4, (1), {1}1VIa, 1,4, (3,2,2,2,2,3),{1,1,1,1,1, 1}]

Vil-p-q, 3, 4-1, {1}, {1}]);

1

—_— %

24
1 1-

(Do DoV, 4,4, (1}, {1}1VIa, 1,4, {4,2,2,2,2,3},{1,1,1,1,1,1}]

Vil-p-q, 3, 4-1, {1}, {1}]);

4
E1G5[3] = - Zi_oBinomial[tl, i] EC[4, 1, 1] EC[1, 3, 1] ER[1, 1]*

1 4
E2G5[1] = -— % » . Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] ER[1, 1]
12 £i=0

1 1-
(Z'P_qu_iv[pl 1/ 4_il {21 2! 21 2! 2}! {11 1/ 1! 11 1}]

vig, 2,1, {1, 3}, {1, 1}1V[1-p-q, 3, 4, {2}, {1}]);
1 .
E2G5[2] = - — * E " Binomial[4, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1]*
12 =0

1 1-
(Z'P_qu_iv[pl 1/ 4_il {21 2! 21 2! 3}! {11 11 1! 11 1}]

v[qr 31 4, {11 l}r {11 l}] V[l_P_ql 1! il {3}1 {1}])'

1

— %

12
1 1-p .

(Z’E):OZI;:OV[p, 1/ 4_11 {21 2! 21 2! 3}! {11 11 1! 1I 1}]

V[q, 3/ 4, {11 2]’! {11 l}] V[l_P_ql 2! il {3}1 {1}])'

1

— %

12
1 1-p

(Do VP, 1,4, (2,2,2,2,3), {1,1,1,1,1}]

Vigq, 3, 4-1, {1, 4}, {1, 1}]V[1-p-q, 4, i, {3}, {1}]);

E2G5[3] = - Z‘i’_oainomial[zl, i] EC[1, 3, 1] EC[3, 2, 1] ER[1, 1]*

E2G5([4] = - Z:_oBinomial[él, i] EC[1, 3, 1] EC[3, 4, 1] ER[1, 1]*

1
E3G5[1] = ——*Z‘_l Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1]
3 i=0
1 1-p .
ER[1, 11° (3] D "VIp, 2,4, (1,1}, {1, 1}]
v[qr 1/ 4_i/ {2/ 2r 2/ 2r 3}r {1r 1/ 1! 1/ 1}] V[l_p_qr 3/ 4! {l}l {1}]);
1
E3G5[2] = ——*Z‘_l 0Binomia1[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 1]3
3 1=

(Z";OZ:V[;;, 2,i, {1}, {1}1V[q, 1, 4-i, {2, 2,2,2,3},{1,1,1,1, 1}]

Vil-p-q, 3,4, (1, 4}, {1, 1}]);

| a7
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1
E3G5[3] = -—*Z‘_l ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 113
3 1=
1 1-p .
(Z'MZEFOV[p, 3,4, {1}, {1}1VIq, 1, 4, {3,2,2,2,3},{1,1,1, 1, 1}]
Vil-p-q, 3, 4-1, {1, 4}, {1, 1}]);
1
E3G5[4] = -—*Z‘_l ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[3, 1] ER[1, 113
3 s
1 1-p .
(DD oV, 4,4, (1}, {131 VIa, 1,4, {4,2,2,2,3}, {1,1,1,1,1}]
Vil-p-q, 3, 4-1, {1, 4}, {1, 1}]);
1
E4G5[1] = -—*Z_ Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[2, 1]3
3 i=0
1 1-p .
ER[L, 1] (D, D oVIP 2,4, {1,1,1,1}, {1,1,1,1)}]
Via, 1, 4-i, (2, 2,3}, {1, 1, 1}1V[1-p-q, 3, 4, {1}, {1}]);
1
E4G5[2] = -—*Z‘_l ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1] ER[3, 113 ER[1, 1]
3 s
1 i-p . .
(20D oVIip, 2,4, (1}, (131 VIa, 1, 4-4, (2,2, 3}, {1, 1, 1}]
V[l'P'qr 3/ 4, {11 4/ 4/ 4]’/ {11 1/ 1/ 1}])'
1
E4G5[3] = -—*Z‘_’ ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] ER[3, 113 ER[1, 1]
3 s
1 1-p .
(20D oVIip, 3,4, (1}, {111 VIa, 1, 4, {3, 2, 3}, (1,1, 1}]
V[l'P'qr 3/ 4'ir {17 4/ 4! 4}! {17 1/ 1/ 1}]);
1
E4G5([4] = -—*Z‘_l ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1] ER[3, 113 ER[1, 1]
3 4
1 1-p .
(20D ovip, 4,4, (1}, {131 VIa, 1, 4, {4, 2, 3}, (1,1, 1}]
V[l'P'qr 3/ 4'ir {17 4/ 4! 4}! {17 1/ 1/ 1}]);
1
E5G5[1] = —*Z Binomial[4, i] EC[2, 1, 1]2EC[1, 3, 1] ER[2, 1]
2 =0
1 1-p .
ER[1, 1] (3, D, oVIP 2, &, {1, 1,1}, (1,1, 1)}]
v[qr ll 4_il {21 2/ 2/ 3}/ {11 1/ 1/ 1}] v[l_P_q/ 3/ 4/ {1}1 {1}]);
1 4 - - - 2
E5G5[2] = —*Z ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]*ER[3, 1] ER[1, 1]
2 =
1 i-p . .
(DD oVip, 2,4, (1}, (131 VIa, 1, 4-4, (2,2,3, 3}, (1,1,1,1)}]
V[l-P-qr 3/ 4/ {1/ 1/ 4}/ {11 1/ 1}]);

1
E5G5[3] = —*Z: ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1]2ER[3, 1] ER[1, 1]
2 =

(o> ovie, 3,4, (1}, {1} VI, 1,4, (3, 2,3, 3}, {1, 1, 1, 1)]
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Vil-p-q,3,4-1, {1, 1,4}, {1, 1, 1}]);
1 4
E5G5[4] = _*Z ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1]*ER[3, 1] ER[1, 1]
2 =
1 1-p .
(Do 2o VIp 4, &, (1}, (1)1 VI, 1, 4, {4, 2, 3,3}, (1,1, 1, 1}]
Vil-p-q,3,4-1, {1, 1,4}, {1, 1, 1}]);
1 4
E6G5[1] = _*Z ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]*EC[1, 4, 1]
2 =
1 1-p . .
(Do 2o VP, 2,5, (1}, (111 VIQ, 1, 4-4, {2, 4,3, 3}, (1,1, 1, 1}]
Vil-p-q, 3,4, {1, 1,2}, (1,1, 1}]);
1 4
E6G5[2] = _*Z ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1]*EC[1, 4, 1]
2 =
1 1-p .
(Do 2o VIp, 3,4, (1}, (1)1 VI, 1, 4, {3, 4, 3,3}, (1,1, 1, 1}]
Vil-p-q,3,4-1, {1, 1,2}, {1, 1, 1}]);
1 4
E6G5[3] = _*Z ,Binomial[4, i] EC[4, 1, 1] EC[1, 3, 1]*EC[1, 4, 1]
2 =
1 1-p .
(D 2o VIp, 4, &, (1}, (1)1 VI, 1,4, {4, 4, 3,3}, (1,1,1, 1}]
Vil-p-q,3,4-1, {1, 1,2}, {1, 1, 1}]);
1 4
E7G5[1] = —*Zi ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
2 =
ER[3, 11 ER[L, 1] ()] 3T "Vip, 3,4, (4,2, 1), {1, 1, 1}]
V[ql 1/ il {31 4/ 2/ 2}/ {11 1/ 1! 1}] V[l_P_ql 2/ 4_il {1}1 {1}]);
E7G5[2] = Z:_OBinomial[él, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1] ER[3, 1]

ER[1, 1] (3] DU VIp, 3,4, {4, 2,1}, (1,1, 1}]

V[ql 1! 4/ {31 4! 2/ 3}/ {11 1I 1/ 1}] V[l‘P—qr 3/ 4_il {1}1 {1}]);

,Binomial[4, i] EC[1, 2, 1] EC[2, 3, 1] ER[3, 1]

1=

1 4
E8G5[1] = - —
(11 =-2 %2,
ErR[1, 11° (), ST CVie, 1, 4-1, (2,2, 2,2}, {1, 1,1, 1}]
V[qr 2/ ir {11 3}! {11 1}] V[l—P—qr 3r 41 {21 4]’1 {11 1}]);

,Binomial[4, i] EC[1, 3, 1] EC[3, 1, 1] ER[1, 1]

1=

1 4
EBG5[2] = —— % %"
S

ER[1, 11° (), ST Cvip, 1, 4-1,(2,2,2,3}, {1, 1,1, 1}]
V[qr 3/ 4r {11 1}! {11 1}] V[l—P—qr 1r il {31 2]’1 {11 1}]);

1 4
E8G5[3] = - —+ »' Binomial[4, i] EC[1, 3, 1] EC[3, 2, 1] ER[2, 1]
3 1=

ER[1, 11° (), ST CVIp, 1, 4-1, (2,2, 2,3}, {1, 1,1, 1}]
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V[ql 3/ 4/ {11 2}/ {lr 1}] V[l_P'ql 2/ i/ {3/ 1}/ {11 1}])r
1 4
E8G5[4] = -—*Z_ ,Binomial[4, i] EC[1, 3, 1] EC[3, 4, 1] ER[4, 1]
3
3 1 1l-p
ER[1, 11° (3, D\ °VIP, 1,4, (2,2,2,3),(1,1,1,1}]
V[ql 3/ 4-1, {1/ 4]‘/ {11 1]‘] V[l'P'qr 4,1, {31 3]’/ {11 1]’]);
1 4
E9G5[1] = _*Z ,Binomial[4, i] EC[1, 2, 1]°EC[2, 3, 1] ER[3, 1]
2 =
1 1-p .
ER[1, 1] (D} D' TVIP 1, 4-1, (2, 2,2}, (1,1, 1}]
V[ql 2/ ir {11 1/ 3}/ {11 1/ 1}] V[l_P'ql 3/ 4/ {2/ 4}/ {11 1}])r
1 4
E9G5[2] = _*Z ,Binomial[4, i] EC[1, 3, 1]°EC([3, 1, 1] ER[1, 1]
2 =
1 1-p .
ER[1, 1] (D} D' TVIP, 1, 4-4,(2,3,3), (1,1, 1}]
V[ql 3/ 4/ {11 1/ 1}/ {11 1! 1}] V[l_P_ql 1/ il {31 2}/ {11 1}]);
1 4
E9G5[3] = _*Z ,Binomial[4, i] EC[1, 3, 1]°EC[3, 2, 1] ER[2, 1]
2 =
1 1-p .
ER[1, 1] (D} D' TVIP, 1, 4-4,(2,3,3), (1,1, 1}]
V[ql 3/ 4/ {11 1/ 2}/ {11 1/ 1}] V[l_P'ql 2/ i/ {3/ 1}/ {11 1}])r
1 4
E9G5[4] = —*Zi ,Binomial[4, i] EC[1, 3, 1]°EC[3, 4, 1] ER[4, 1]
2 =
1 1-p
ER[1, 1] (D} D' "VIP, 1,4, (2, 3,3}, {1,1,1)]
V[q, 3/ 4_il {11 1/ 4}/ {11 1/ 1}] V[l-P-q, 4/ il {31 3]’/ {11 1]’]);
1 4 . . . 2
E10G5[1] = —*Z_ 0B:LnomJ.a1[4, il]EC[3,1, 1] EC[1, 2, 1]“EC[1, 3, 1]
4 1=
1 1-p .
(Zp=oz.q=o"[P' 3,4, (1,1}, {1,1}1V[q, 1, 4-i, {3, 2, 2}, {1, 1, 1}]
Vil-p-q,2,i, {1, 1,4}, {1, 1, 1}]);
1 4 . . . 2
E10G5[2] = —*Z_ 0B:LnomJ.a1[4, ilEC[2,1, 1] EC[1, 3, 1]“EC[3, 1, 1]
2 i=
1 1-p . -
(Zp:OZq:OV[P’ 2,i, {4,1}, {1,1}1V[q, 1, 4-i, {2, 3, 3}, {1, 1, 1}]
Vil-p-q, 3,4, {1, 1,1}, {1,1, 1}]);
1 4
E11G5[1] = —*Z_ ,Binomial[4, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1]
2 1=
1 1-p .
ER[1, 11 ER[2, 1] (D > “VIp, 1,1, {2, 2, 3}, {1, 1, 1}]

V[ql 2/ 4_il {11 1/ 3}/ {11 1/ 1}] V[l_P_ql 3/ 4/ {11 2]’/ {11 1}]);

4
E11G5[2] = Z ,Binomial[4, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1] ER[1, 1]
1=

ER[3, 11 (3] D VIp, 1,4, {2, 2,3}, (1,1, 1}]
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V[ql 27 4‘ir {11 3}1 {1r 1}] V[l'P'ql 3/ 4/ {1/ 2/ 4}/ {11 1/ 1]’])!

E11G5[3] = Z‘f ,Binomial[4, i] EC[1, 2, 1] EC[1, 3, 1] EC[2, 3, 1]
1=

BCi1, 4,11 (), DU oVIe, 1,4, (2,4, 3}, {1, 1, 1)]

V[ql 2! 4_il {1I 3}! {1I 1}] V[l—P—q, 3! 41 {11 2! 2}! {1I 1/ 1}]);
1 4 . . . 2
E12G5[1] = —*Z_ ,Binomial[4, i] EC[2, 1, 1] EC[1, 3, 1]*ER[2, 1]
2 i=
1 1-p )
ER[1, 1] (D, D\ VI, 2,4, (1,1}, (1, 1}]
V[ql 1/ 4_il {21 2! 31 3}1 {11 1! 1/ 1}] V[l‘P—qr 31 4! {1I 1]’! {1I 1}]);
1 4 . . . 2
E12G5[2] = —*Z_ ,Binomial[4, i] EC[2, 1, 1]°EC[1, 3, 1] ER[3, 1]
2 i=
1 1-p .
ER[1, 1] (D, D\ VIR, 2,4, (1,1}, (1, 1}]
V[ql 1/ 4_il {21 2! 21 3}1 {11 1! 1I 1}] V[l‘P—qr 31 4! {1I 4]’! {1I 1}]);
1 4 . . . 2
E12G5[3] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1]*ER[3, 1]
2 i=
1 1-p .
ER[1, 1] (D, D\ VIR, 3,4, (1,1}, (1, 1}]
V[ql 1/ 4! {31 2/ 3! 3}! {11 1/ 1! 1}] V[l—P—q, 3! 4_il {1I 4]’! {1I 1}]);
1 4 . . . 2
E12G5[4] = —*Z_ ,Binomial[4, i] EC[4, 1, 1]°EC[1, 3, 1] ER[3, 1]
2 i=
1 1-p .
ER[1, 1] (D, D\ VIR, 4,4, (1,1}, (1, 1}]
V[ql 1/ 4! {41 2/ 4! 3}! {11 1/ 1! 1}] V[l—P—q, 3! 4_il {1I 4}! {1I 1}]);
1 4 . . . 2
E13G5[1] = —*Z_ ,Binomial[4, i] EC[2, 1, 1]°EC[1, 3, 1] EC[1, 4, 1]
4 i=
1 1-p .
(Do 2o VIp, 2, 5, {1, 1}, {1, 1}]
V[ql 1/ 4_il {21 2! 41 3}1 {11 1! 1I 1}] V[l—P—qr 31 4! {1I 2}! {1I 1}]);
1 4 . . . 2
E13G5[2] = —*Z_ ,Binomial[4, i] EC[3, 1, 1]°EC[1, 3, 1] EC[1, 4, 1]
2 i=
1 1-p .
(Do VP, 3,5, (1,1}, {1,131 VIa, 1, 4, (3,3, 4,3}, {1, 1,1, 1}]

V[l-p-q, 3, 4-i, {1, 2}, {1, 1}]);

4
E14G5[1] = Z__oBinomial[4, i] EC[2, 1, 1] EC[2, 3, 1] EC[1, 4, 1] ER[1, 1]

ER[3, 11 (D) DL VIP, 1,4, {2, 4,2}, (1,1, 1}]

V[ql 2r 4‘i/ {lr 3]’! {lr 1}] V[l'P'ql 3/ 4/ {2/ 2/ 4}/ {11 1/ 1}])'
1 4
E14G5[2] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 2, 1]
2 i=

BR[1, 11 ER[1, 1] (D} 3" "ViIp, 1,4, (2, 3,2}, (1,1, 1}]
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V[ql 1/ 4'i/ {2/ 2/ 3}/ {11 1/ 1}] V[l'P'qr 3/ 4/ {11 1]’/ {11 1]’]);
1 4

E15G5[1] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
2

ER[3, 11 ER[2, 1] ()] 3V "Vip, 1,4, (4,3, 2), (1,1, 1}]
Vig, 2, 4-4, {1, 1}, {1, 1})1V[l-p-q, 3, 4, {4, 2,1}, {1, 1, 1}]);
E15G5[2] = ) Binomiall4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1] ER[3, 1]
ER[3, 1] (Z‘;oz;‘;vw, 3,4, {4, 2,1}, {1, 1, 1}]

V[ql 3I4_il {1I 4}!{11 1}]V[1—P—qr 1! 41 {41 3! 3}!{11 1/ 1}]);
1 4
E16G5[1] = —*Z_ ,Binomial[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 2, 1]
2 1=

ER[1, 1] ER[2, 1] (Z.;:oZ:;EV[p, 1,1, {4,3,2,2},(1,1,1,1}]
Via, 2, 4-1, (1,1}, {1, 1}]V[1-p-q, 3, 4, {2, 1}, {1, 1}]);
E16G5[2] = ). Binomiall[4, i] EC[3, 1, 1] EC[3, 2, 1] EC[1, 3, 1] ER[1, 1]
ER[3, 1] (Z;zOZ:{:V[p, 1,4,{4,3,2,3},{1,1,1,1}]
Via, 3, 4-1, {1, 4}, {1, 1}]V[l-p-q, 3, i, {2, 1}, {1, 1}]);

1 4
E17G5 = —*Z ,Binomial[4, i] EC[3, 1, 1] EC[1, 3, 1] EC[1, 4, 1]
4 =

EC[1, 4, 1] (Z;zOZ::V[p, 1,4,(3,4,4,3},{1,1,1, 1}]
Viq, 3, i, {1, 2}, {1,1}]V[l-p-q, 3, 4-4i, {1, 2}, {1, 1}]);
F1G5 = ﬁ*EC[l, 3, 1] ER[1, 1]¢V[0, 1,4, {2,2,2,2,2,2,3},{1,1,1,1,1,1, 1}]
V[0, 3, 4, {1}, {1}1;
F2G5 = %*EC[l, 3, 1] ER[1, 1]°ER[3, 1] V[0, 1,4, {2,2,2,2,2,3},{1,1,1,1,1, 1}]
V[0, 3, 4, {1, 4}, {1, 1}1;
F3G5 = —i*EC[l, 3, 1]%ER[1, 1]%*VI[0, 1, 4, {2,2,2,2,3,3},(1,1,1,1,1, 1}]
V[0, 3, 4, {1, 1}, {1, 1}1;
FAGS = —i*EC[l, 3, 1] EC[1, 4, 1] ER[1, 1]*
Vv[0,1,4,(2,2,2,2,4,3},(1,1,1,1,1,1}1VI[0, 3, 4, {1, 2}, {1, 1}1;

F5G5[1]

1
— «EC[1, 3, 1] ER[1, 1]°ER[3, 1]°V[0, 1, 4, {2, 2, 2, 3}, {1, 1, 1, 1}]
18

V[0, 3,4, {1,4,4,4},{1,1,1,1}];

1
F5G5[2] = — *EC[1, 3, 1]®ER[1, 1] ER[3, 1] V[0, 1, 4, {2, 3, 3, 3}, {1, 1,1, 1}]
12

v([o,3,4,{1,1,1,4},{1,1,1,1}];

1
F5G5[3] = — *EC[1, 3, 1]3EC[1, 4, 1] V[0, 1, 4, {4, 3, 3, 3}, {1,1,1, 1}]
12
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V[0, 3,4,{1,1,1,2},(1,1,1,1}];
F6G5 = —%*EC[I, 3, 112ER[1, 1]°ER[3, 1] V[0, 1, 4, {2,2,2,3,3},{1,1,1,1, 1}]
V[0, 3,4, {1,1,4}, {1,1,1}];
F7G5 = —%*EC[I, 3, 1] EC[1, 4, 1] ER[1, 1]3ER[3, 1]
V[0,1,4,({2,2,2,4,3},{1,1,1,1,1}1V[0, 3,4, {1,2,4},{1,1,1}];
F8G5 = %*EC[I, 3, 1]%EC[1, 4, 1] ER[1, 1] ER[3, 1]
V[0, 1,4, {2,4,3,3},{1,1,1,1}]V[0,3,4,{1,1,2,4},{1,1,1,1}];
F9G5 = 11—6*EC[1, 3, 1]%EC[1, 4, 1]12V][O0, 1, 4, {4, 4,3, 3}, {1,1,1, 1}]
V[0, 3,4,{1,1,2,2},(1,1,1,1}];
GW58Quarter = Factor[Z:=1 A1G5[j] +Z:=1 A2G5[5] +Zj=1 B1G5[j] +Z:=1B2G5[j] +
Z:l B3G5[] +Z‘:=134c;5[j] +Z§°1 B5G5[§] +Z;31 C1G5[3] +Z:=1 C2G5[5] +
2231 C3G5[3j] +Z‘j’=1 C4G5[7] +Z:=1 C5G5[3] +Z;31 C6G5[7] +Z:=1 C7G5[3] +
Z‘;zl C8G5[3] +Z§=1D1G5[j] +Z:=1 D2G5[3] +Z§=1D3G5[j] +Z:=1 D4G5[3j] +
Zjl D5G5[3] +Z§=1D6G5[j] +Z:=1 E1G5[3] +Z:=1E2G5[j] +Z;1 E3G5[j] +
Zjl E4G5[3] +Z:=1E5G5[j] +Zj=1E6G5[j] +Z§=1E7G5[j] +Z;1 E8G5[j] +
Z:=1E9G5[j] +Z§=1E10G5[j] +Zj=1E11G5[j] +Z§=1E12G5[j] +
Z:l E13G5[j] +Z; E14G5[7] +Z; E15G5[7] +Z; E16G5[j] + E17G5 +
F1G5+F2G5+F3G5+F4G5+Z:=1 F5G5[J] +F6G5+F7G5+F8G5+F9G5];

GW58Half = Factor [GW58Quarter + (GW58Quarter /. {y-»>x, x->y})];
GW58 = Simplify [GW58Half + (GW58Half /. {y > -y})]

1400
out[508)= — ———
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