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Finding a Trees-and-Wheels 

Associator

Preliminaries, Loading V

SetDirectory@"C:\\drorbn\\AcademicPensieve\\2013-05"D;

<< FreeLie.m

$SeriesShowDegree = 3; $SeriesCompareDegree = 6;

<< muCalculus.m

<< "C:\\drorbn\\AcademicPensieve\\2013-04\\WKOSolution10.m"

Α = MakeLieSeries@8"1", "2"<, ΑsD;

Β = MakeLieSeries@8"1", "2"<, ΒsD;

Γ = MakeCWSeries@8"1", "2"<, ΓsD;

V = M@81 ® Α, 2 ® Β<, ΓD;

Κs@d_, 1D := If@OddQ@dD, 0, Κs@dDD;

Κ = MakeCWSeries@8"1"<, ΚsD;

Unprotect@CD;

C = M@81 ® MakeLieSeries@0D<, ΚD;
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8Vinv = V �� dA@1D �� dA@2D, V ** Vinv, V ** Vinv º dΕ@1D Ü dΕ@2D<
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M@81 ® LS@0, 0, 0D, 2 ® LS@0, 0, 0D<, CWS@0, 0, 0DD, True>

F

F = HVinv �� dΣ@2, 3D �� dD@1, 1, 2DL **

Vinv ** HV �� dΣ@2, 3D �� dΣ@1, 2DL ** HV �� dD@2, 2, 3DL
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F@ð D�85< & �� 81, 2, 3<
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CWS@0, 0, 0, 0, 0, 0D
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CWS@0, 0, 0, 0, 0, 0, 0D

F@WD�88<
$Aborted

Horizontal and Vertical Flips

8F ** HF �� dΣ@81, 3< ® 83, 1<DL,

HF ** HF �� dΣ@81, 3< ® 83, 1<DLL º dΕ@1D Ü dΕ@2D Ü dΕ@3D<
8M@81 ® LS@0, 0, 0D, 2 ® LS@0, 0, 0D, 3 ® LS@0, 0, 0D<, CWS@0, 0, 0DD, True<

8F ** HF �� dS@1D �� dS@2D �� dS@3DL,

F ** HF �� dS@1D �� dS@2D �� dS@3DL º dΕ@1D Ü dΕ@2D Ü dΕ@3D<
8M@81 ® LS@0, 0, 0D, 2 ® LS@0, 0, 0D, 3 ® LS@0, 0, 0D<, CWS@0, 0, 0DD, True<

Finv = F �� dΣ@81, 3< ® 83, 1<D
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The Pentagon

8lhs = F ** HF �� dΣ@3, 4D �� dD@2, 2, 3DL ** HF �� dΣ@3, 4D �� dΣ@2, 3D �� dΣ@1, 2DL ,

rhs = HF �� dΣ@3, 4D �� dΣ@2, 3D �� dD@1, 1, 2DL ** HF �� dD@3, 3, 4DL,

lhs º rhs
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The Hexagons

8lhs = Q@1, 2, +1D �� dΣ@2, 3D �� dD@1, 1, 2D,

rhs = F ** Q@2, 3, +1D ** HFinv �� dΣ@82, 3< ® 83, 2<DL **

Q@1, 3, +1D ** HF �� dΣ@81, 2, 3< ® 83, 1, 2<DL,

lhs º

rhs<
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8lhs = Q@1, 2, -1D �� dΣ@2, 3D �� dD@1, 1, 2D,

rhs = F ** Q@2, 3, -1D ** HFinv �� dΣ@82, 3< ® 83, 2<DL **

Q@1, 3, -1D ** HF �� dΣ@81, 2, 3< ® 83, 1, 2<DL,

lhs º

rhs<
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