
Non-Commutative Gaussian 

Elimination - The Program
Pensieve Header: Non-Commutative Gaussian Elimination - the program(s).

TheGenerators

n = 54;

g1 =

Cycles@881, 18, 45, 28<, 82, 27, 44, 19<, 83, 36, 43, 10<, 846, 52, 54, 48<, 847, 49, 53, 51<<D;

g2 = Cycles@887, 16, 39, 30<, 88, 25, 38, 21<, 89, 34, 37, 12<,

813, 15, 33, 31<, 814, 24, 32, 22<<D;

g3 = Cycles@8828, 31, 34, 48<, 829, 32, 35, 47<, 830, 33, 36, 46<,

837, 39, 45, 43<, 838, 42, 44, 40<<D;

g4 = Cycles@881, 3, 9, 7<, 82, 6, 8, 4<, 810, 54, 16, 13<, 811, 53, 17, 14<, 812, 52, 18, 15<<D;

g5 =

Cycles@881, 13, 37, 46<, 84, 22, 40, 49<, 87, 31, 43, 52<, 810, 12, 30, 28<, 811, 21, 29, 19<<D;

g6 = Cycles@883, 48, 39, 15<, 86, 51, 42, 24<, 89, 54, 45, 33<, 816, 18, 36, 34<, 817, 27, 35, 25<<D;

TheProgram

σ_ Îτ_ := PermutationProduct@τ, σD;

Feed@Cycles@8<DD := Null;

Feed@τ_D := ModuleA8i, j, k, l<,

i = Min@PermutationSupport@τDD;

j = PermutationReplace@i, τD;

IfAHeadAσi,jE === Cycles,

FeedAInversePermutationAσi,jEÎτE,

H∗Else∗L σi,j = τ;

ForAk = 1, k < n, ++k,

ForAl = k + 1, l ≤ n, ++l,

IfAHead@σk,lD === Cycles,

FeedAσi,j Îσk,lE; FeedAσk,l Îσi,jEE
EE

EE;

$RecursionLimit = ∞;

TheRun

TableBFeed@gαD; ‰
i=1

n

I1 + CountARange@nD, j_ ê; HeadAσi,jE � CyclesEM, 8α, 6<F
TheRun

84, 16, 159 993 501 696 000, 21 119 142 223 872 000, 43 252 003 274 489 856 000, 43 252 003 274 489 856 000<

TagProperties@"TheGenerators"D = 8PageWidth → 9<;

TagProperties@"TheRun"D = 8PageWidth → 12<;

CellExport ê@ 8"TheGenerators", "TheProgram", "TheRun"<
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43 252 003 274 489 856 000 ê H8! ∗ 3^8 ∗ 12! ∗ 2^12L
ExportA"TGraph.png", ImageCropA

RasterizeAGraphicsA9
EdgeForm@ThinD,

TableA
IfAHeadAσi,jE === Cycles »» i � j,

8Red, Rectangle@8i − 1, n − j<, 8i, n − j + 1<D<,

8Yellow, Rectangle@8i − 1, n − j<, 8i, n − j + 1<D<
E, 8i, n<, 8j, i, n<

E
=, AspectRatio → 1 ê GoldenRatio, ImageSize → 720E, RasterSize → 720E

EE
TGraph.png
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SetDirectory@"C:êdrorbnêAcademicPensieveê2013−01êNCGE"D;

TagProperties@_D := 8<;

Options@CellExportD = 8
PageWidth → 6, CellFilter → Identity,

ExportFormat → ".png", ExportOptions → 8<, Split → False

<;

CellExport@tag_StringD := CellExport@tag, TagProperties@tagDD;

CellExport@tag_String, OptionsPattern@DD := Module@
8cells, cell<,

cells = OptionValue@CellFilterD@Cases@
NotebookGet@EvaluationNotebook@DD,

c_Cell ê; FreeQ@List @@ c, CellD && ! FreeQ@c, CellTags → tagD,

Infinity

DD;

If@! OptionValue@SplitD,

If@Length@cellsD ≥ 1,

If@Length@cellsD � 1,

cells = Append@First@cellsD, PageWidth → 72 OptionValue@PageWidthDD,

cells = Cell@CellGroup@cellsD, PageWidth → 72 OptionValue@PageWidthDD
D;

Show@
Import@Export@tag <> OptionValue@ExportFormatD,

cells, Sequence @@ OptionValue@ExportOptionsDDD,

ImageSize → 120

D
D,

k = 0;

GraphicsRow@Table@
++k;

Show@
Import@Export@

tag <> "−" <> ToString@kD <> OptionValue@ExportFormatD,

Append@cell, PageWidth → 72 OptionValue@PageWidthDD,

Sequence @@ OptionValue@ExportOptionsD
DD,

ImageSize → 120

D,

8cell, cells<
DD

D
D;
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