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Pensieve header: Infinitemial Elliptic computations, version Associative.
AllWords[n , d_ ] := AW@@R Tuples[Union@@Table[{xi, yi}, {i, n}], d]

AllRelators2[n_] := Flatten][{
Table[{cxi,j, CYi,j, CXYi,5}, {i,1, n-1}, {j, i+1, n}],
Table[cn,i, {1, n}]
3
AllRelators3[n_] := Flatten[Table[
{ctxi, 5k, Cctyi ik, CtXj ki, Ctyy x,i, CtXk,i,5, Ctyk,i,5},
{i,1,n-2}, {3,1i+1, n-1}, {k, j+1, n}
11;

AllRelators2[n_, d_] := Flatten[Table][
Outer[Join, AllWords[n, k], AW /@ AllRelators2[n], AllWords[n, d-k-2]],
{k, 0, d-2}
11;
AllRelators3[n_, d_] := Flatten[Table][
Outer[Join, AllWords[n, k], AW /@ AllRelators3[n], AllWords[n, d-k-3]],
{k, 0, d-3}
11;
AllRelators[n_, d_] := Join[AllRelators2[n, d], AllRelators3[n, d]];
b[x ,y 1 := AW[x, y] -AW[y, x];
b[x ,v ,z ] := AW[x, y, z] -AW[y, x, z] -AW[z, x, y] +AW[z, y, x];

diff[x; ] :=x;; diff[y: ] :=yi;
diff[ex; ,5 ] :=b[xi, x5];
difflecy: ,5 1 :=blyi, ¥51;
diff[exy; ,5 ] :=b[xi, y5]1 -b[xj, yil;
difflctx: ,j ,x ] := b[xi, yj, Xx];
difflcty: ,5 ,x 1 := b[xi, ¥j, Y&];

diff[c, ,i ] := b[xi, y5];

diffl[aw AW] :=
Distribute[diff /@ aw] /. AW[Ift _, c .*AW[w __], rgt ] =» c*xAW[I1ft, w, rgt]
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Dim[n_, d_ ] := Module[{im, v, vc},
im =
(diff /@AllRelators[n, d]) /. Thread[AllWords[n, d] - Table[v[i], {i, (2 n)d}]];
If[im= {},
(27)°

(2 n) a_ MatrixRank[
SparseArray [
Flatten|Table|

ve = im[i]);
({1, #[1]1} -» Coefficient[vc, #]) & /@ Cases[{vc}, _v, =],
{i, Length@im}

11

{Length[im] , (2 n) d}]

]
]

Table[Dim[2, d], {d, 6}] // Timing
(72.134862, {4, 11, 26, 57, 120, 247}}

Testing

AllWords[4, 0]
{AW[]}

AllWords[2, 3] // Length
64

AllRelators2[3]

{cx1,2, CY1,2/ CXY1,2, CX1,3, CV1,3, CXY1,3, CX2,3, CY2,3, CXY2,3, C3,1, C3,2, C3,3}

AllRelators3[4]

{ctxy,2,3, Ctyy, 2,3, Ctxy,3,1, Cty2, 3,1, CtX3,1,2, Ctys, 1,2, CtXy,2,4, Cty1, 2,4,
Ctxy,4,1, Cty2,4,1, CtXy,1,2, Ctys, 1,2, CEX1,3,4, Cty1,3,4, CtX3,4,1, CLy3,4,1/

Ctxg,1,3, Ctya, 1,3, CEX3,3,4, CLY2,3,4, CEX3,4,2, CLY3,4,2, CtXy,2,3, Ctys, 2,3}
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{AllRelators2[3, 3], AllRelators3[3, 3]}

{{AW[cxy,2, ®1], AW[CXy,2, R2], AW[CXy, 2, X3], AW[CX1,2, V1], AW[CX1,2, V2], AW[CX1,2, V3],
CV1,2, ¥X1], AW[CY1,2, X2], AW[CY1,2, X3], AW[CY1,2, V1], AW[CY1,2, V2], AW[CY1,2, V3],
CXY1,2, X1], AW[CXY1,2, X2], AW[CXY1,2, X3], AW[CXY1,2, V1], AW[CXY1,2, V2],

CXY1,2, Y3], AW[CXy,3, X1], AW[CXy,3, X2], AW[CXy,3, R3], AW[CX1,3, V1], AW[CX1,3, V2],

CX1,3, Y31, AW[CY1,3, X1], AW[CY1,3, X2], AW[CY1,3, X3], AW[CY1,3, V1], AW[CY1,3, V2],

Cy1,3r ¥Y3l, AW[CRY1,3, X1], AW[CXY1,3, X2], AW[CXY1,3, X3], AW[CXY1,3, V1],

CXY1,3, Y21, AW[CXY1,3, V3], AW[CX2,3, X1], AW[CXy, 3, X2], AW[CX2,3, X3],

CXp,3s Y1l],s AW[CXp, 3, V2], AW[CXy, 3, V3], AW[CY2,3, X1], AW[CY2,3, X2], AW[CY2,3, X3],

CY2,3s Y11, BW[CY2,3, Y21, AW[CY2,3, V3], AW[CXY2,3, X1], AW[CXY2,3, X2],

CXY2,3r X3], AW[CXY2,3, V1], AW[CXY2,3, V2], AW[CXY2,3, V3], AW[C1, x1], AW[C1, X2],

Ci, X3], AW[C1, y1], AW[Cy1, V2], AW[C1, y3], AW[C2, X1], AW([Cy, X2], AW[Ca, x3],
Czy Y11, AW[Cy, y21, AW[Cy, y3], AW[C3, X1], AW[C3, x2], AW([C3, X3], AW[C3, v1],

X1, CY1,3), AW[xRy, CXy1,3], AW[Xy, CXp,3], AW[X1, CY2,3], AW[Xy, CXY2,3], AW[x1, C1],
X1, C2l, AW[xy, C3], AW([xy, CXy,2], AW([Xy, CY1,2], AW([Xy, CXY1,2], AW[X, CX1,3],

X2y CY1,3), AW[XRp, CXy1,3], AW[Xy, CXp,3], AW[Xp, CY2,3], AW[X,, CXY2,3], AW[xa, C1],
Xp, C2], AW[xy, c3], AW[X3, CX1,2], AW[X3, Cy1,2], AW[X3, Cxy1,2], AW[xR3, CX1,3],

X3, CY1,3], AW[XR3, CXy1,3], AW[X3, CXp,3], AW[X3, CY2,3], AW[X3, Cxy2,3],

X3, C1], AW[x3, C2], AW([x3, c3], AW[y1, CX1,2], AW[y1, CY1,2], AW[y1, CXY1,2],

Yir CX1,3], AW[y1, cy1,3], AW[y1, CXy1,3], AW([y1, CXp,3], AW[Y1, CV2,3],

Yi, CXY2,3], AW[y1, c1], AW[y1, C2], AW[y1, C3], AW([y2, CX1,2], AW[Y2, CV1,2],

Y2, CXY1,2], AW[y2, CX1,3], AW[Y2, Ccy1,3], AW[y2, CXY1,3], AW[y2, CX2,3],

Y2, CY2,3], AW[y2, CXy2,3], AW[y2, C1], AW([y2, C2], AW[y2, C3], AW[Y3, CX1,2],

Y3r CY1,2], AW[ys, CxY1,2], AW[y3, CX1,3], AW[ys, cy1,3], AW[y3, CXY1,3],

Y3r Cxp,3], AW[y3, cy2,3], AW[ys, CXy2,3], AW[ys, c1], AW[ys, C2], AW[y3, C3]},

[
W[
W[
W[
W[
W[
W[
W[
W[
W[
W[
W[
Wlcs, y2l, AW([c3, y3], AW[x1, CX1,2], AW[x1, CY1,2], AW[X1, CRY1,2], AW[X1, CXy,3],
W[
W[
W[
W[
W[
W[
W[
W[
W[
W[
W[
W[
{AW[ctxy,2,3], AW[Ctyy,2,3], AW[CtXy,3,1], AW[Ctyy,3,1], AW[cCtxs,1,2], AW[Ctys,1,2]} )

(diff[cxz,a], diff[cxys 4], diff[ctys 2 3], diff[cs 2]}

{AW[xo, Xq] —AW[xg, X2], AW[Xp, yq] —~AW[Xg, y2] +AW[Yy2, Xq] —AW[Y4, X2],
AW([X1, Y2, Y3] —~AW[Y2, X1, Y3] —~AW[y3, X1, V2] + AW[y3, Y2, X1],

AW([xy, y1] +AW[Xy, yo] +AW[Xy, y3] ~AW[y1, X2] -AW[y2, X2] —AW[y3, X2]}
diff[AW[cx1,2, X3]]

AW[x1, X2, X3] —AW[Xz, X1, X3]

diff /@ AllRelators[3, 3]

{n, d} = {3r 3}

{3, 3}

Dim[3, 3]

75
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Dim[1, 1]

Dim[1, 2]

Dim[1, 3]

Dim[1, 5]

Dim[2, 1]

Dim[2, 2]
11

Dim[2, 3]
26

Dim[2, 4]
57

Dim[2, 5]
120

Dim[2, 6]
247

Dim[3, 1]

Dim[3, 2]
24

Dim[3, 3]
75

Dim[3, 4]
192
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