Corollary 2. Proving invariance is easy:
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Invariance under R3

This is Theta.nb of http://drorbn.net/to24/ap.
®O0nce[<< KnotTheory™ ; << Rot.m; << PolyPlot.m];

©T3=T1Ta;
®CF[& ] :=
Module[{vs = UnioneCases[&, g , »], ps, c},
Total[CoefficientRules [Expand[£], vs] /.
(ps_ »c_) = Factor[c] (Timeseevs™)] |;
ORual{s_, 1,7 }] =
CF[
S (1 /2-gsi: + T3 8141 824 - 811 8245 -
(T5 - 1) 8241 8311 + 2 8255 83ii - (1 - T3) 825 B3ji -
82ii 8335 - T3 8241 8355 + B1ii 8343 +
((T2-1) gaji (T2° 8251 - T3 8235 + T 8333) +
(T3-1) 8351
(1-T3gus- (T3-1) (T3+1) gajs +
(T2-2) 8253 + 8213) ) / (T2-1)) |5
©R2[{s0_, 10 _, jO_}, {s1_, i1 , j1_}] :=
CF[s1 (T3%-1) (73" -1)"* (75" - 1) 84, 51,10 83, 70,11
( (T;B 82,11,10 -gz,u,je) = (Tie 82,51,i0 — gz,jz,je))]
OT1le , k.1 =-0/2+¢ 83k
©®6; ,; :=If[i===7,1,0];
8R. i, = {
8y js 2 Bvj*s + 65z,
8 is T, 8vits+ (1-T5) 8yt s + Sigs
8 o it T Brai+ baits
8y ajt D 8rajt (1 - Tsy) 8yai + 6,5t
}
©DSum[Cs__ ] :=Sum[Ri;[c], {c, {Cs}}] +
Sum[Ry2[cO, c1], {c@, {Cs}}, {cl, {Cs}}]
lhs =DSum[{1, j, k}, {1, i, k*}, {1, i*, "},
{s, my n}] //.8Ry 5,k U8Ry, i+ UBRy s+,5+3
rhs =DSum[ {1, i, j}, {1, i*, k}, {1, j+, k*},
{s, my n}] //.8Rq ;5 U8Ry i+ ik UBRy, 5+ k%5
Simplify[1lhs == rhs]
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The Main Program

D e[k ] :=Modu1e[{Cs, ©, n, A, A, G, ev, 6},

{Cs, ¢} =Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n +1];

Cases[Cs, {s,1,7 }»

S q q -T°T°-1
A = 53
(II{li}, {1+1, J+13] + ( o -1 ))],
A = T(—Total[(p]-Total[CsﬂAll,l]]])/2 Det [A] ;

G = Inverse[A];
evi& ] :=
Factor[& /.8, ,a,s » (Gla, A1 /.-T>T,)1;

o = eV[Z:1=1 22:1 Ri2 [CsOk1], CsOk2D1];
6 += ev[Z‘:=1 Ri [CSIKI1];

o +=ev[>" T1[olkl, k1];
Factore
(&, (A/.ToT1) (A/.T>Ty) (A/.ToTs) e}];

The Trefoil, Conway, and Kinoshita-Terasaka

©®®©e[Knot[3, 1]] // Expand
1 1 1 1 1

g{_1+—+T, __z_Ti__z_ Py 2+—2+ \
T T2 T2 T OT,T Q

1 T, T
P 2T T3 T T - T TR
TT, T, T

®© GraphicsRow[PolyPlot[@[Knot[#]]] & /@

@
{"3_1", "K11n34", "K11n42"}]
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(Note that the genus of the Conway knot appears to
be bigger than the genus of Kinoshita-Terasaka)
Some Torus Knots

©TKs = {{13, 2}, {17, 3}, {13, 5}, {7, 6}};
GraphicsRow[PolyPlot[®[Torusknotee #]] & /@ TKs]
GraphicsRow[TubePlot [Torusknot @ee #] & /@ TKs]
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Video and more at http://www.math.toronto.edu/~drorbn/Talks/Toronto-241030.
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