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Pensieve header: Infinitemial Elliptic computations, version Lie.

SetDirectory["C:\\drorbn\\AcademicPensieve\\2015-02\\InfinitesimalElliptic"];

<< FreelieBasic.m
AllLyndonWords[n_ , d Integer] := AllLyndonWords[d, Union@@Table[{xi, yi}, {i, n}]]

AllRelators2[n_] := Flatten]{
Table[{cxi,j, ¢¥i,j, CXYi, 5}, {i, 1, n-1}, {j, i+1, n}],
Table[cn,,i, {1, n}]
3
AllRelators3[n_] := Flatten[Table[
{ctxi,j,x, ctyi,j,kx, CtXj,x,i, Cty;j,x,i, CtXk,i,5, Ctyk,i,5},
{i,1,n-2}, {3,1i+1, n-1}, {k, j+1, n}
11

ad[AW[], x ] := x;
ad[AW[Ift _,g ], x_ ] := ad[AW[1ft], b[LW[g], x]];

AllWords[n , d_] := AW@@R Tuples[Union@@Table[{xi, yi}, {i, n}], d]l;
AllRelators2[n_,d ] /; d<2 :={};
AllRelators2[n_,d ] :=

Flatten|[ Outer[ad, AllWords[n, d-2], LW/@AllRelators2[n]]];
AllRelators3[n_,d ] /; d<3:={};
AllRelators3[n_, d ] :=

Flatten[ Outer[ad, AllWords[n, d-3], LW/@AllRelators3[n]]];
AllRelators[n_, d_] := Join[AllRelators2[n, d], AllRelators3[n, d]];

LieMorphism|[diff, {
LWecx; ,j = b[LWex;, LWex;], LWecy; ,; » b[LWey:, LWey;],
LWecxy; ,; = b[LWex:;, LWey;] -b[LWex;, LWey:],
LWe@ctx; ,j ,x = b[b[LWex;, LWey;], LW@xx],
LWecty: ,; ,x = b[b[LWex:, LWey;], LWey«],

n
LWec, ,i Zb[LW@xi, LWey;]

1 _
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Dim[n_, d ] := Dim[n, d] = Module[{bas, tdim, im, v, vc},

tdim = Length[bas = AllLyndonWords[n, d]];
im = (diff /@AllRelators[n, d]) /. Thread[bas - Table[v[i], {i, tdim}]];
If[im = {},

tdim,

tdim - MatrixRank[

SparseArray [
Flatten|Table|

ve = im[i];
({i, #[11} > Coefficient[vc, #]) & /@ Cases[{vc}, _v, =],
{i, Length[im] }] ] ,

{Length[im], tdim}]

]
]

PrimitivesToFull[p List] := Module[
{1p, h, ser},
lp = Length[p];

1 1 PIk]
ser = Normal[Series[l-E[( ] , {h, O, lp}]];
k=1 1_hk

Table[Coefficient[ser, h, i], {i, 0, 1p}]
PrimitivesToFull[Table[Dim[2, d], {d, 7}]] // Timing
{56.7687064, {1, 4, 11, 26, 57, 120, 247, 502}}
PrimitivesToFull[Table[Dim[3, d], {d, 6}]] // Timing
{573.522076, {1, 6, 24, 80, 241, 682, 1852}}
3Range[10]

{3, 9, 27, 81, 243, 729, 2187, 6561, 19683, 59049}

PrimitivesToFull[Table[Dim[4, d], {d, 4}]] // Timing
{2.667617, {1, 8, 42, 180, 685}}

Testing

AllLyndonWords[5, {1, 2}] // TopBracketForm

f11172,117122, 11272,17222,12122, 12222}
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AllLyndonWords[2, 3] // Length
20

ad[AW[1,1,1,1,1, 1], LW[2]]

1111112

ad[AW[2, 2, 2, 2, 2], LW[1]]

-122222

ad[AW[2, 2, 1, 2, 1, 2], LW[1]]

1112222+21121222-1122 122-21122212+21212122

{AllRelators2[3, 3], AllRelators3[3, 3]}

{{Xl CX1,2, X1 C¥1,2s X1 CXY1,2r X1 CX1,3, X1 CY1,3s X1 CXY1,3, X1 CX3, 3, X1 C¥Y2,37 X1 CXY2,3/

X1 C3,17 X1 C3,27 X1C3,3, X2CXy,0y X2C¥1,27 X2CXY1,2,s X2CX1,3, X2CV¥1,37 X2 CXY1,3/

X2 CXp,3, X2C¥2,37 X2 CXY2,3, X2C3,1, X2C3,2y X2C3,3, X3CXq,2, X3C¥1,2s X3CXVY1,27/

X3CX1,37 X3C¥Y1,37 X3CXY1,37 X3CXp,3, X3C¥2,3, X3CXY2,3, X3C3,1/ X3C3,2/7 X3C3,3/

Y1 CX1,2s Y1CVY1,27 Y1 CXY1,2, Y1 CX1,37 Y1CVY1,3r Y1 CXY1,3r Y1 CX2,3, Y1CV¥2,3sr Y1 CXY2,3/

Y1C3,17 Y1C3,2r Y1C3,37 Y2CX1,27s Y2CV1,2, Y2CXY1,2, Y2CX1,3, Y2CVY1,3r Y2 CXY1,3/

Y2 CX2,37r Y2C¥Y2,37 Y2CXY2,37 Y2C3,1r Y2C3,27 ¥2C3,3, Y3CX1,2s ¥Y3CVY1,27 Y3CXY1,2/

Y3CX1,3, ¥Y3CV1,3s ¥Y3CXY1,3, ¥Y3CX2,3, ¥Y3CV2,3, ¥Y3CXY2,3s ¥3C3,1/ ¥3C3,2/, ¥3 C3,3},

{CtX1,2,3, ctyi,z2, 3, CtXp, 3,1, Ctyz, 3,1, CEX3,1,2, CtY3,1,2}}
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diff[AllRelators[3, 3]]

{Xl X1 Xy X1 V1Yo, X1 X1Y2 — X1 X2¥1, X1 X1X3, X1 Y1Y3, X1 X1¥3 — X1 X3Y1, X1 X2 X34

X1 Yo ¥3r X1 X2Y3 — X1 X3Y2, X1 X1¥Y1 +X1 X1V +X1 X1¥Y3, X1 XpY1 +Xy XpYo + X1 XpY3

X1 X3Y1 +X1 X3Y2 +X1 X3Y3, —X1X2Xpy X2¥Y1Y2r —X1Y2 X2 X2 XpV1, —X1X3 X2, X2 Y1Y37

—X1Y3Xp - Xp X3VY1, X2 XpX3, Xp Y2V3y Xp Xp¥Y3 —Xp X3V, —X1Y1 Xp - X1Y2 X - X1¥Y3 Xy

Xp Xp¥1 + X2 Xp¥Y2 ¥+ X2 Xp¥Y3, X2 X3Y1 +X2 X3Y2 +X2 X3Y3, —X1 Xp2X3 - X1X3Xp, X3Y1Y27

—X1Y¥Y2 X3+ Xp Y1 X3, - X1 X3 X3, X3 YV1Y3, - X1Y3X3-X3X3Y1, - XpX3 X3, X3Y2Y37

—X2Y3 X3~ X3 X3Y2, ~X1Y1 X3~ X1Y2 X3~ X1Y3 X3, - X2Y1 X3~ X2V X3~ X2¥3 X3y

X3 X3Y1 +X3 X3Yp +X3X3Y3, —X1 X2Y1 - X1Y1 X, Y1Y1Y2r —X1Y2 Y1+ X2Y1 Y

—X1 X3Y1 - X1Y1 X3, Y1 Y1Y3, ~X1Y3 Y1t X3Y1 Yir X2 X3Y1 - X2¥1 X317 Y1 Y2Y3,

—X2¥3 Y1t X3YoVYir ~X1Y1 Y1-X1Y2 VY1 - X1Y3Yir —X2Y1 Y1 XoY2 Y1 - X2¥Y3 Yir

—X3Y1 Y1~ X3Y2 Y1 - X3Y¥Y3Yir —X1 X2¥Y2 - X1Y2 X2, ~Y1Y2Yor —X1Y2Y2t+tX2¥Y1Y¥Y2 + X2¥Y2 Yir

—X1 X3Y2 - X1Y2 X3, ~Y1Y3Yor ~X1Y3Y2+tX3 V1Yot X3Y2 YVir — X2 X3Y2 - X2 Y2 X3y

Y2 Y2¥3r —X2Y¥Y3 Y2+ X3Y¥Y2 Yor —X1 Y1Y2 - X1¥Y2 Y1 - X1¥Y2 Y2 - X1¥Y3 Y2r

“X2Y1Y2e - XYoo Y1~ X2Y¥Y2 ¥Yo—- X2Y3Y2or X3 Y1Y2 - X3Y2 VY1~ X3Y2 Yo X3Y3 Y2

—X1 X2Y3 - X1¥Y3 X2, Y1 Y2Y3 - Y1Y3Y2or X1 ¥Y2Y3 - X1¥Y3Y2+tX2V1Y3+t X2Y3 Vi

—X1 X3Y3 - X1Y3X3, “Y1Y3Y3r ~X1Y3Y3+X3VY1Y3 + X3Y3VYir —X2 X3Y3 - X2¥Y3 X3y

—Y2Y¥Y3 Y3, ~X2Y3Y3+X3Y2Y3t X3Y3VYor X1 Y1Y3 ~X1Y2Y3 - X1Y3Y1- X1¥Y3 Y2~ X1Y3 Y3,

—X2 Y1Y3 X2 ¥Y2¥Y3 - X2Y¥Y3 Y1~ X2¥Y3 Y2~ X2Y3 ¥Y3r

—X3Y1Y3 —X3Y2Y3 - X3Y3 Y1~ X3Y3 Y2~ X3Y3Y3sr X1Y2 X3/

X1 Y2Y3 + X1¥Y3 Y2, —X1 X2¥3, X2¥3Y1s X2 X3¥Y1s X3 Y1Y2 + X3Y2 YZL}

Dim[3, 3]
16

Dim[2, 1]
4

Dim[2, 2]
1

PrimitivesToFull[Table[Dim[1l, d], {d, 6}]]
{1, 2, 3, 4, 5, 6, 7}

Table[Dim[1, d], {d, 6}]
{2/ Or OI OI OI O}

dd = 7; Table[Dim[2, d], {d, dd}] - Table[Dim[1, d], {d, dd}]
{2, 1,2,3,6,9, 18}

dd = 6; Table[Dim[3, d], {d, dd}] - Table[Dim[2, d], {d, dd}]
(2,2, 4,17, 16, 30}
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PrimitivesToFulle{2, 2, 4, 7, 16, 30}
{1, 2, 5,12, 29, 70, 169}
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