
Pensieve header: Infinitemial Elliptic computations, version Associative.

AllWords[n_, d_] := AW @@@ Tuples[Union @@ Table[{xi, yi}, {i, n}], d]

AllRelators2[n_] := Flatten[{

Table[{cxi,j, cyi,j, cxyi,j}, {i, 1, n - 1}, {j, i + 1, n}],

Table[cn,i, {i, n}]

}];

AllRelators3[n_] := Flatten[Table[

{ctxi,j,k, ctyi,j,k, ctxj,k,i, ctyj,k,i, ctxk,i,j, ctyk,i,j},

{i, 1, n - 2}, {j, i + 1, n - 1}, {k, j + 1, n}

]];

AllRelators2[n_, d_] := Flatten[Table[

Outer[Join, AllWords[n, k], AW /@ AllRelators2[n], AllWords[n, d - k - 2]],

{k, 0, d - 2}

]];

AllRelators3[n_, d_] := Flatten[Table[

Outer[Join, AllWords[n, k], AW /@ AllRelators3[n], AllWords[n, d - k - 3]],

{k, 0, d - 3}

]];

AllRelators[n_, d_] := Join[AllRelators2[n, d], AllRelators3[n, d]];

b[x_, y_] := AW[x, y] - AW[y, x];

b[x_, y_, z_] := AW[x, y, z] - AW[y, x, z] - AW[z, x, y] + AW[z, y, x];

diff[xi_] := xi; diff[yi_] := yi;

diff[cxi_,j_] := b[xi, xj];

diff[cyi_,j_] := b[yi, yj];

diff[cxyi_,j_] := b[xi, yj] - b[xj, yi];

diff[ctxi_,j_,k_] := b[xi, yj, xk];

diff[ctyi_,j_,k_] := b[xi, yj, yk];

diff[cn_,i_] := 

j=1

n

b[xi, yj];

diff[aw_AW] :=

Distribute[diff /@ aw] /. AW[lft___, c_. * AW[w___], rgt___] ⧴ c * AW[lft, w, rgt]
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Dim[n_, d_] := Module{im, v, vc},

im =

(diff /@ AllRelators[n, d]) /. ThreadAllWords[n, d] → Tablev[i], i, 2 nd;

Ifim ⩵ {},

2 nd,

2 nd - MatrixRank

SparseArray

FlattenTable

(*Cases[{im〚i〛}, c_.*v[j_] ⧴ ({i,j}→c),∞],{i,Length[im]}]

Wrong! c_.*v[j_] matches some terms twice,

producing extra matrix entries. *)

vc = im〚i〛;

{i, #〚1〛} → Coefficient[vc, #] & /@ Cases[{vc}, _v, ∞],

{i, Length@im}

,

Length[im], 2 nd







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, cy1,3, cxy1,3, cx2,3, cy2,3, cxy2,3, c3,1, c3,2, c3,3}

AllRelators3[4]

{ctx1,2,3, cty1,2,3, ctx2,3,1, cty2,3,1, ctx3,1,2, cty3,1,2, ctx1,2,4, cty1,2,4,

ctx2,4,1, cty2,4,1, ctx4,1,2, cty4,1,2, ctx1,3,4, cty1,3,4, ctx3,4,1, cty3,4,1,

ctx4,1,3, cty4,1,3, ctx2,3,4, cty2,3,4, ctx3,4,2, cty3,4,2, ctx4,2,3, cty4,2,3}
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{AllRelators2[3, 3], AllRelators3[3, 3]}

{{AW[cx1,2, x1], AW[cx1,2, x2], AW[cx1,2, x3], AW[cx1,2, y1], AW[cx1,2, y2], AW[cx1,2, y3],

AW[cy1,2, x1], AW[cy1,2, x2], AW[cy1,2, x3], AW[cy1,2, y1], AW[cy1,2, y2], AW[cy1,2, y3],

AW[cxy1,2, x1], AW[cxy1,2, x2], AW[cxy1,2, x3], AW[cxy1,2, y1], AW[cxy1,2, y2],

AW[cxy1,2, y3], AW[cx1,3, x1], AW[cx1,3, x2], AW[cx1,3, x3], AW[cx1,3, y1], AW[cx1,3, y2],

AW[cx1,3, y3], AW[cy1,3, x1], AW[cy1,3, x2], AW[cy1,3, x3], AW[cy1,3, y1], AW[cy1,3, y2],

AW[cy1,3, y3], AW[cxy1,3, x1], AW[cxy1,3, x2], AW[cxy1,3, x3], AW[cxy1,3, y1],

AW[cxy1,3, y2], AW[cxy1,3, y3], AW[cx2,3, x1], AW[cx2,3, x2], AW[cx2,3, x3],

AW[cx2,3, y1], AW[cx2,3, y2], AW[cx2,3, y3], AW[cy2,3, x1], AW[cy2,3, x2], AW[cy2,3, x3],

AW[cy2,3, y1], AW[cy2,3, y2], AW[cy2,3, y3], AW[cxy2,3, x1], AW[cxy2,3, x2],

AW[cxy2,3, x3], AW[cxy2,3, y1], AW[cxy2,3, y2], AW[cxy2,3, y3], AW[c1, x1], AW[c1, x2],

AW[c1, x3], AW[c1, y1], AW[c1, y2], AW[c1, y3], AW[c2, x1], AW[c2, x2], AW[c2, x3],

AW[c2, y1], AW[c2, y2], AW[c2, y3], AW[c3, x1], AW[c3, x2], AW[c3, x3], AW[c3, y1],

AW[c3, y2], AW[c3, y3], AW[x1, cx1,2], AW[x1, cy1,2], AW[x1, cxy1,2], AW[x1, cx1,3],

AW[x1, cy1,3], AW[x1, cxy1,3], AW[x1, cx2,3], AW[x1, cy2,3], AW[x1, cxy2,3], AW[x1, c1],

AW[x1, c2], AW[x1, c3], AW[x2, cx1,2], AW[x2, cy1,2], AW[x2, cxy1,2], AW[x2, cx1,3],

AW[x2, cy1,3], AW[x2, cxy1,3], AW[x2, cx2,3], AW[x2, cy2,3], AW[x2, cxy2,3], AW[x2, c1],

AW[x2, c2], AW[x2, c3], AW[x3, cx1,2], AW[x3, cy1,2], AW[x3, cxy1,2], AW[x3, cx1,3],

AW[x3, cy1,3], AW[x3, cxy1,3], AW[x3, cx2,3], AW[x3, cy2,3], AW[x3, cxy2,3],

AW[x3, c1], AW[x3, c2], AW[x3, c3], AW[y1, cx1,2], AW[y1, cy1,2], AW[y1, cxy1,2],

AW[y1, cx1,3], AW[y1, cy1,3], AW[y1, cxy1,3], AW[y1, cx2,3], AW[y1, cy2,3],

AW[y1, cxy2,3], AW[y1, c1], AW[y1, c2], AW[y1, c3], AW[y2, cx1,2], AW[y2, cy1,2],

AW[y2, cxy1,2], AW[y2, cx1,3], AW[y2, cy1,3], AW[y2, cxy1,3], AW[y2, cx2,3],

AW[y2, cy2,3], AW[y2, cxy2,3], AW[y2, c1], AW[y2, c2], AW[y2, c3], AW[y3, cx1,2],

AW[y3, cy1,2], AW[y3, cxy1,2], AW[y3, cx1,3], AW[y3, cy1,3], AW[y3, cxy1,3],

AW[y3, cx2,3], AW[y3, cy2,3], AW[y3, cxy2,3], AW[y3, c1], AW[y3, c2], AW[y3, c3]},

{AW[ctx1,2,3], AW[cty1,2,3], AW[ctx2,3,1], AW[cty2,3,1], AW[ctx3,1,2], AW[cty3,1,2]}}

{diff[cx2,4], diff[cxy2,4], diff[cty1,2,3], diff[c3,2]}

{AW[x2, x4] - AW[x4, x2], AW[x2, y4] - AW[x4, y2] + AW[y2, x4] - AW[y4, x2],

AW[x1, y2, y3] - AW[y2, x1, y3] - AW[y3, x1, y2] + AW[y3, y2, x1],

AW[x2, y1] + AW[x2, y2] + AW[x2, y3] - AW[y1, x2] - AW[y2, x2] - AW[y3, x2]}

diff[AW[cx1,2, x3]]

AW[x1, x2, x3] - AW[x2, x1, x3]

diff /@ AllRelators[3, 3]

{n, d} = {3, 3}

{3, 3}

Dim[3, 3]

75
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Dim[1, 1]

2

Dim[1, 2]

3

Dim[1, 3]

4

Dim[1, 5]

6

Dim[2, 1]

4

Dim[2, 2]

11

Dim[2, 3]

26

Dim[2, 4]

57

Dim[2, 5]

120

Dim[2, 6]

247

Dim[3, 1]

6

Dim[3, 2]

24

Dim[3, 3]

75

Dim[3, 4]

192
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