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

Get ["http: //drorbn. net /Academ cPensi eve/2013-05/FreelLie. n'];
Get ["http: //drorbn. net /Acadeni cPensi eve/2013-05/nuCal cul us. ni' ];

u="u"y;, v=J"v"); BCH[u, v]e{6}
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w= "wW'); 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[Xx,y,z]
Print /e {
1- (tl = M[{x - MdkelieSeries[u+b[u, v]], vy » MkelieSeri es[v + E b[u, v]]},
3

MakeCWser i es [CWM" uu" ] + CW " uvv" 1] ] )

2 (t2=t1 // hm[x, y, z] // thaf[u, z1),
3-» (t3=tl1 // tha[u, x] // tha[u, y] // hm[x, vy, z1),

45 (t25t3)};
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Demo 1 - The Knot 847

pl =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-LSI[0, 0, 0], 3->LS[-8, 0, 0], 4-LS[0, 0, 0], 5-LS[g, 0, 0], 6 >LS[0, 0, 0],
7-1S[-2, 0, 0], 8-5LS[0, 0, 0], 9 »LS[€, 0, 0], 10 »LS[0, 0, 0], 11 »LS[-4, 0, 0],
12 »Lsjo0, 0, 0], 13> LS[6, 0, 0], 14 - LS[0, 0, 0], 15 LS[&, 0, 0], 16 > LS[0, 0, 0]}, CW8[0, 0, O] |

Do[pl = pwl // dm[l, k, 1], {k, 2, 16}]; pl[We{6}

31 1111 1351111111 ]

cws[o, 11,0, - """ 0, -
12 360

Compare with the Alexander polynomial:

_ 1 4 8
Serles[Log[——+———+11—8X+4X2—X3 /. X—)@X], {(x, 0, 6}]
X3 X2 X
, 31x* 1351x° ,
-X° - - +O[Xx]
12 360

Demo 2 - The Borromean Tangle

u2 = R[r, 6]R[2, 4]R[g, 91 R'[5, 7] R [b, 3] R*[8, 1];
(Do[u2 = p2 // dm[r, k, r], {k, 1, 3}1;, Do[u2 = u2 // dm[g, k, g], {k, 4, 6}];
Do [u2 u2 // dmfb, k, b], {k, 7, 9}1; {um2[r]e{4}, u2[We{4}})

1 1 1 1 1
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1 ——

CW8[0, 0, 2 bgr, bbgr -bgbr +bggr - bgrg + bgrr - brgr H
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