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Pensieve header: Trees and Wheels for the Borromean Rings.

SetDirectory["C:\\drorbn\\AcademicPensieve\\2013-03"] ;
<< FreeLie.m

Domain[f_List] := First /e T;
f _\key_ := DeleteCases[f, key » _1;
f_\ keys _List := Fold[#1\#2 &, F, keys];
fl List = f2_List := Domain[fl] === Domain[f2] && (And ee (

(/. Fl)y = (#/. F2)) & /e Domain[f1]

)) s

(» LieDerivation[der_][f List] := MapAt[LieDerivation[der], f, {All, 2}]; =*)
LieMorphism[mor_][Ff_List] := MapAt[LieMorphism[mor], F, {All, 2}1;
M /: M[A1l_, wl 1U M[A2_, w2_] = M[A1 U A2, wl+w2];
MIA1l , wl ] = M[A2_, w2_] = (Al=22) && (wl = w2);

tm[u_, v_,w_]J[ax_List] = ax // LieMorphism[{u) » (W), (V) = (W)];
tm[u_, v_,W_]1[M[A_, w ]] := LieMorphism[{u) » (W), (V) > <(w)] /@ M[A, w];
hm[x_,y_, z_][a_List] = Union[a\ {X, Y}, {Zz->BCH[X /., y/-21}];
hmix_,y_,z_1[M[A_, w_ 1] == M[x // hm[x, Yy, 2], w];
RC[u_, xx_LieSeries, ub_][ser_] := StableApply[
LieMorphism[(u) -» Ad[xx][(ub)]],
ser
13
RC[u_, xx_LieSeries][ser_] :=
ser // RC[(uU), xx, ("'v"")1 // LieMorphism[{"v"") » (u)];
J[u_, AX_] := Module[{s},
IntegrateCWSeries|
div[{u), xx // RC[(u), sax]] // LieMorphism[{u) -» Ad[-sAx][<u)]],
{s, 0, 1}
1
13
thalu_, x_J[x_List] := MapAt[RC[(u), X /. Al, A, {All, 2}1;
thafu_, x J[M[A_, w_ 1] :=
M[x // thalu, X], (w+J[{u)y, X /. A1) // RC[Cu), X /. A1];
dm[a_, b_,c J[u_]1 = u // tha[(a), b] // tm[(a), (b)Y, <c)] // hm[a, b, c];
R*[u_, Xx_] = M[{X > MakeLieSeries[(u)], u- MakeLieSeries[0]}, MakeCWSeries[0]];
R [u_, X 1 = M[{X > MakeLieSeries[-(u)], u- MakeLieSeries[0]}, MakeCWSeries[0]];

u0 = R7[r, 61]UR"[2, 4] UR[9, 91 UR"[5, 7] UR"[b, 31 UR"[8, 1]

M[ {1 >LS[8, 0, 0], 2 5LS[0, 0, 0], 3LS[-b, 0, 0], 4 5LS[2, 0, 0],
5LS[0, 0, 0], 6 >LS[-r, 0, 0], 7 >LS[5, 0, 0], 8 5LS[0, 0, 0],
9 5LS[-g, 0, 0], b »LS[0, 0, 0], g >LS[0, 0, 0], r »LS[0, 0, 0]}, CW8[O, 0, 0]]
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Do[u0 = w0 // dm[r, k, r1, {k, 1, 3}1;
Do[u0 = w0 // dm[g, k, g1, {k, 4, 6}1;
Do[u0O = w0 // dm[b, k, b1, {k, 7, 9}1;
u0
bS[0, g7, - ggr - Dbrg .+ Grr s[0, -B, ~ bbr -Dgr-brg - brr
MH eL{,gr,Zggr+ rg+29rrygeL [,—r,z r - bgr - rg+2 rr |,

1 1
reLS[O, bg, ~ bbg +bgT 4 bgg”, CWS[0, 0, 2 CWbgr ] ]
Trees

trees = Table[ (r /. First[u0]) ek, {k, 8}1;
tl= Series[(List@@trees //. w_LW » BeeReverse[LyndonFactorization[w]] /.
B[s_] » S /. t_B:» Tree[t]).nRanoellengthitrees)]
{n, 0, Length[trees]}
| 7- ¢"'r">r, "g">g, "b" - b};
tl /. t _Tree :» TreeForm[t,
VertexRenderingFunction » (Switch[#2,
Tree, {
Red,
Polygon|[
{{-0.4,0.4} -#1, {0.4, 0.4}y -#1, {0.3, -0.4} -#1, {-0.3, -0.4} -#1}]
)},
B, {1},
s
ReleaseHold[#2 /. {r -» Red, g - Green, b - Blue}],
Disk[-#1, 0.4]
}
18&),
EdgeRenderingFunction » ({
Brown, Thickness[0.03],
Line[-#]
} &),
PlotRangePadding -» 0, ImageSize -» 60, AspectRatio -» 1

— |2 +3 +6 +2 +6 +6 nt
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Wheels

n=7;
wheels = Table[Last[u0O] ek, {k, n}];
SetOptions[Rasterize, {RasterSize - 256, ImageSize -» 256}];
Collect|
Expand[ (Plus eewheels)] /.
CW[s_String] :» aStringlengthisl ghow[ImageCrop[PieChart3D]
Table[1l, {StringlLength[s]}],
ChartStyle » (Characters[s] /. {"r" - Red, "g" - Green, "b" - Blue}),
SectorOrigin -» {{RandomReal [{0, 2 x}], "Counterclockwise"}, 1},
ChartBaseStyle » EdgeForm[{Thickness[0.03], Black}],
ChartElementFunction - "ProfileSector3D",
ImagePadding -» 0, ImageMargins -» 0O, PlotRangePadding -» O
11, ImageSize -» 527,
n, Factor] +0[a]"™!
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