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P header: A i of the FastKh algorithm.
<< KnotTheory™
Loading KnotTheory™ version of February 5, 20)4, 3:48:46.4762.
Read more at http://katlas.org/wiki/KnotThegfy.
SetAttributes[(P, S}, Orderless]:

* '
ot /: dot[ 1% =0 AJd /] 72
(0. 8)[4 ] := o[i] = Pirst@Cases{o, P[4, 5 ] » j];

ECP(A _List) 3= Module[{p, ec}, (+ "Equivalence Class Projection" )
ec = Fold[
{(p = First /@ Position([=1, 1:

ECP[A_ 5] := ECP[Join[A] /. S|P = List];
BCR[A ] := Union[Last /@ BCP[A]] (+« "Equiv. Class Representatives" );

VCLaw[B S, u S, t S) := VCLaw[B, , t] =uodu1.[
{p, insel, ins2, outs, xs, h, lawl, law2, dec},
p=BCP[B, u, t];
insl = ECR[B, #]; 4ins2 = ECR[#, t]; outs = ECR[B, t];
Times @@ (h /@ Join[insl, ins2, outs] /. p)

= PowerExpand [ (Times @@ (h /@ (Last /@ p)))*/?] !

dec = xs /. h[i 1% = (2dot[i])3-*}3;

dec = Times 0@ MapThread[If([#1=%2, 1, dot[s1] +dot[=2]] &,
{outs, outs /. p});

lawl = dot /@insl; lawl = Thread[lawl = (lawl /. p)];

law2 = dot /@1ins2; law2 = Thread[law2 - (law2 /. p)]s

(lawl, law2, luplnd[dec])]y
vC[Cob[8 S, u S, dotsl ], Cob[u S, t S, dots2 ]] := Module[
(lawl, law2, dec},
(lawl, law2, dec) = VCLaw[B, u, t]:
Expand[dec » (dotsl /. lawl) (dots2 /. law2)]

mO[L , 3 1[0 5] 1= Which[ Mot
o[i] # J, Append[DeleteCases(o, P[i, JY|P[_, 711, Plo[4i], o [1]]],
o[4i) = Jj, DeleteCases(c, P[i, 1]]];

m{i , 5 1[0 8] = mO[4, j1[o] #2€[o (i) # 3. {1}, {a. q'}]:

m{i , i )[q" o 8] := g*'m[4, jllo]);
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m{i , i ][Cob[E S, v S, dots ]] 1= xoduu[ >
{~fr—wi,. p, ijdot, ndots, x},

B s s g YEFRE 3 o
p=ECP[B, t]; ijdot =dot[Min[i, j]1]s
ndots « Which|
Bli] # 7 && c[4] # 4, ({TE((i/.p) # (1/.p), 1, dot[F[i]] «+dot[c[i]]1]}}.
B[i] =7 && t[i] # 3. {{1, iidot}}.
B[1] # 7 && t[i] =3, {{ijdot}, {1}},
s =g e e =g, (070 L0 ]
ndots = Expand[dots « ndets] /. dot[k ] =
dot[k /. {1+ B[, I+B[31} /. {i=z[i], F=[5]} /. s
TE[E[1] =1 && t[1)/= 1. Ena!tch&ne[ndots /. ijdet » %, x|, nd.m-.s]];
Wl ~S 0 g
Kom (: Kom[ca , -.-" cob[g™ - B
L = Length[cs]: px 13 oy = Leng
Kom|
MapThread [Join, List @@@ {
Append[cs /. o 8 » g™ Jein[A, o], {}].
prepend[cs /. o 5 = g Jein[r, o], {}] }].
Tabls|
IE[ (o + Oea) (Prea +in) =0, 0,
d=Table[d, (o *oehs {Pe+pealls
IE[k 2L && O Ppar # 0, A[[1 57 Prars 147 2:]] = ds[[k]]]s
TE[kSL &6 ox #0, AllPea+l 17 B+ oee Las o]l = (-1)" TdentityMatrix(e]]s
TE(k>1 && Op Ok F 0, A[[Opa *1 77 O *Oxe Px+ 1y Pxepey]] = ds[[k-11]1
d

oo m 1]]

m[i , j ][kem[cs , d=s ]] := Kem[
Flatten /@ Map([m[i, 7). c=, {2}].
Table[

Tf[Length[Zs[[k]]] =0 || Length[es[[k+1]]] =0, 0O,

Table[

mii, VI[Coblcs[[k, b]] /. g = 1, cs[[k+1, al] /. q = 1, ds[[k, a, b]1]],

{a, Length[es[[k+1]]11}. (b, Lengthles[[k]]]}

1 /{ ArrayFlatten ],

(k. Length[ds]}] ]:

1] |r= Medule[{L. o, d. k}.
7 fg = Py = 0

g,
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Gonst é(z/-

Contract[kom Kom] := Hnduln[{cs. ds, L, k, done, a, b, &, v}, Jsﬂkgg _aJk
{cs, ds} = List @@ kom; L = Length[ds]:
For[k=1, ksL, ++k, Csm ’_7(sz
done = False; While[!done, done = True;
Far[a:l.. 2 s Lengthles[[k+1]]], ++a, Fﬂr[b:l, b s Length[ca[[k]]], ++b,
I [Mumberg[¢ = ds[[k, a, b]]] && ¢ # 0 && cs[[k+1, a]] = cs[[k, b]].
done = Falae;
1f[Length[cs [[x]]] > 1 && Length[cs[[x+1]]] > 1,kﬂ g £
y& = Table[
ve[cob[cs[[k, d]], cs[[k+1, a]], ds[[k, a, d]]] /. g + 1,
Cob[es[[k, B]], ca[[k+1, e]], ds[[k, e, B]]] /. @ = 1],
{e, Lengthfcs[[k+1]11}, {d, Length[ca[[k]]]}];
ds((k]] = Expand[Drep[ds([k]] -8 ve, {2}, {B}]].
(# else «) ds[[k]] =0]:
ce[[k]] =Drop[cs[[k]], {b}]: cs[[k+1]] =Drop[ca[[k+1]], {a}]:
If[k>1, ds[(k-1]] = If[ds[[k-1]] === 0, 0, Drep[ds[[k-1]1], {B}]]1:
If[k <L,
ds[[k+1]] = IE[ds[[k+1]] === 0, 0, Drop[ds[[x+1]]. (. [a]]]]m?\{
If[a s Length[cs[[k+1]]], --a]; b = Length[cs[[x]111:] ]]] ]+
Kom[cs, ds]]s

CFEA[L ] := Module|
{pd = PD[L], kom =Kom[{{S[]}}. {}]., inside ={}, tp=0, pos},
While[Length[pd) > 0,
pos = Last[ordering[ ({Lengthf (List @8 =) [|inside]) & /@ pd]];
kem = kem #f{pd [ [pos]] 7. |
X4 od vk 11/ (i-2=11-021) =
cob[q8[P[-1, i1, P[k, 111, @ S[P[-4, -1], P[4, k1. 1],
XL .7 .k, 11/ {1-d=1]17-1>1) »
(--tp: cob[g?s[P[-4, -71, P[k, 111, g'8[P[-4, 1], P[-3F, K11, 1]}
H
(m}.}l Contract[kom // m[t#, -#]]) & /@ ({List@@pd[[pos]]) inside);
inside = insidel) {List @& pd[[pos]]); pd = Drop[pd. {pos}] ];
mzpand[u‘F""“‘“["“ﬂ'“[”‘“[“"'ﬂ”. (List @@ Plus @@ First @ kom) /. S[] - 1]]
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K = TorusKnot[%, 5]; {TubePlot[K, ImageSize - 80], CFKh[K]} // Timing

1083 ,3468148,
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