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GD[g GD] := g;
GD[L ] := GDeePD[L] /.
X[i , 7., k_, 1_] =» If[PositiveQeX[i, j, k, 1],

Ap;,;, Amj ;];

Gauss Diagram Utilities

Draw[g GD] := Module[{n = Max@Cases[g, _Integer, =]},
Graphics|[{
Line[{{0, 0}, {n+1, 0}}],
Listee@g /. (ah_); ,; = {
Arrow[BezierCurve[{{i, 0}, {i+ j, Abs[j-1i]}/2,
{7, 0}}11,
Text[ah /. {Ap->"+", Am-> "-"}, {i, 0.3}1},
Table[Text[i, {i, -0.5}], {i, n}1}]11]

Draw /@ GD /@ AllKnotse {3, 5} Some Gauss Diagrams

KnotTheory:loading : Loading precomputed data in PD4Knots".

2 3 4 5 6 7 8

N

2 3 45678 910

123 456 7 8 910 1

GD /@ AllKnotse {3, 5} Some Gauss Diagrams, 2

{GD[Amgs,1, Ame,3, Amz,s5], GD[ApP1,4, ApPs,g, Ams, s, Amy,z],
GD[Amg,1, Amg,3, Amio,s, Amp,7, Amg,9],
GD[Amg,1, Amg,3, Amio,s, Ame, 9, Amz,7]}

CF[g GD] := Sort[
g /. Thread[Sort@Cases[g, _Integer, «] »
Range[2 Length[g]]]1];
PV[F GD, g GD] /; Length[F] > Length[g]
PV[F GD, g GD] /; Length[F] < Length[g]
PV[F, y], {y, Subsets[g, {Length[F]}]}];
PV[F_GD, g GD] /; Length[F] == Length[g] := If]
CF[F] ===CF[g /. BAp | Am - A], (-1)Cuntls,an_] o];
V2[g_ 1 := Vz2[g] = PV[GD[A3,1, A2,4], GD[g]];

V, Definition

0;

Sum [

Format[Knot[n_, k_]] :=
Table[K -» V,[K], {K, AllKnotse@ {3, 7}}]

Computing V;

ny;

{31>1, 41»>-1, 5153, 5252, 61>-2, 60->-1, 63->1,
71 -6, 7253, 73>5, 7454, 7s >4, 7T6>1, 77> -1}

Table[K -» V5[K], {K, AllKnots@{3, 7}}] Computing V3
{31 >-1, 4150, 51 5-5, 5, 5-3, 6151, 6251, 630,
71—>~14, 72—)~6, 73—)11, 74—)8, 75—>~8, 76_)‘21 77—>~1}

PV[FI_+F2 , g ] := PV[F1, g] +PV[F2, g];

PV[c xF GD, g ] := cPV[F, g];

ox [g.]1 :=g/. i_Integer»Mod[i-k, 2Lengtheg, 1];
5

F3= ) (30:@GD[A1,5, 4,2, Rs,3] +20c@CD[A1,4, Bs 2, R36l);
k=0

V3[K ] :=

V3 Definition

V3[K] = PV[F3, GD@K]/6;

Histogram3D [
Table[{V;[K], V5[K]},
{1}]

Willerton’s Fish
{K, AllKnots@ {3, 10}}],

G[A 1a ,5 :=0t,,n, A7
G /: Factor[G[A_]] :=
G[Collect[1, h_, Collect[#, t_, Factor] &]];
Format@) G :=Module[{S = Union@Cases[y, (h| t), »a, o]},
Table[y.,», {a, S}, {b, S}] // MatrixForm] ;

Gassner Utilities

G/:G[Al_]G[A2 ] :=
M. 5 e [G[A 1] :=

G[A1+ 2] ; The Gassner Program
Module[{a, B, ¥, 6,6,€,9¢, ¥, =, u},

a p e Ota,na A Oty np A O A

€ Oty ha A OtpnpA Oep A | /. (E|h)ap>0;
¢ Y E Oh, A Oy, A P
u=1-5;
o[e=[(T)-(Gaurh 22veri) - (YN 7wz vy
Factor];
re. s o= o[ () (5 *2)- (w0
Rm, », := Rp.p /. Ta->1/T.;

GG[g GD, k_, F_, BB ] := The Gauss-Gassner-Program
Module[{n = 2 Length@g + Length@BB, y, cuts, rr, ¥0, v},
¥0 =G[ths1 1] Times@@g /. {Ap » Rp, Am - Rm};
¥0 %= G[Sum[B.,» ta hy, {a, BB}, {b, BB}]];
Sum[ ¥ = ¥0;
cuts = Cases[y, _Integer, o] J{n+1};
rr = Thread[cuts » Range[Length@cuts]];
Do[If[! MemberQ[cuts, j], ¥ =% //mj 5.155.1]1, {J, n}];
Fly /. ¥ /o (V.)a > Vasee],
(#overx) {y, Subsets[Listeegqg, k]}]1;
GG[g GD, k , F 1 := GG[g, k, F, {}];

rr,

Video and more at http://www.math.toronto.edu/~drorbn/Talks/NCSU-1604/
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