Pensieve header: Demo of the free-Lie meta-group-action structure for http://www.math.toronto.edu/~
drorbn/Talks/NhaTrang-1305/.

Get ["http: //drorbn. net /Academ cPensi eve/2013-05/FreeLi e. ni' ];
Get ["http: //drorbn. net /Academ cPensi eve/2013-05/nmuCal cul us. nt' ];
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w= "Wy, Print /@ {BCH[BCH[u, v], w], BCH[u, BCH[v, w]]};
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Testing hm[x,y,z] // tha[u,z] = tha[u,x] // tha[u,y] // hm[x,y,z]
Print /e {
1- (tl:M[{x -» MakelLieSeries[u+Db[u, v]], y ->I\/akeLieSeries[v+3b[u v]]}
, , 3 : ,

MakeCWeeri es [CWM"uu" ] + CW" uvv"]] ] )

2> (t2=t1 // hm[x, y, z] // tha[u, z]),
3-» (t3=t1 // tha[u, x] // tha[u, y] // hm[x, vy, z]),

4 > (t25t3)};

1+M:{X+LS[F, v, 0], y - LS|V, ZW, o]}, CW8[0, TU, TVV]
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4 > True



Demo 1 - The Knot 87
ul =R [12, 11 R [2, 71 R [8, 3] R[4, 11] R*[16, 5] R*[6, 13] R*[14, 9] R*[10, 15]
M {1-LS[-<, 0, 0], 2->LS[0, O, 0], 3->LS[-8, 0, 0], 4-1LS[0, 0, 07,
5-LS[g, 0, 0], 6 >LS[0, 0, 0], 7-LS[-2, 0, O], 8-LS[0, 0, 0], 9~LS[e, 0, 0],

10 » Ls[o, 0, 0], 11 - LS[-4, 0, 0], 12 > LS[0, O, 0], 13 »LS[6, 0, 0],
14 > LS[0, 0, 0], 15> LS|a, 0, 0], 16 »LS[0, 0, 0]}, CWs(0, 0, 0] |

Do[ul = pl /7 dm[l, k, 1], {k, 2, 16}]; ul[W @{6}

311111 0 1351 111111}
12 360

cws[o, 11, 0, -

Compare with the Alexander polynomial:

4 8 s
Serles[Log[ —+———+11—8X+4X @ . X—)@X], (x, 0, 6}]
X2 X
, 31x* 1351x6 ;
-X% - - + O[X]
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Demo 2 - The Borromean Tangle

u2 = R[r, 6]R*[2, 41 R [g, 91 R[5, 7] R [b, 3] R*[8, 17;
(Do[pu2 = w2 // dm[r, k, r1, {k, 1, 3}1; Do[u2 = p2 // dm[g, k, g1, {k, 4, 6}1;
Do[u2 = w2 // dm[b, k, bl, {k, 7, 9}1; {(uw2[r]e{4}, u2[We{4}})
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