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Pensieve header: A concise implementation of the Fastkh algorithm.

<< KnotTheory™

Loading KnotTheory ™ version of February 5, 2013, 3:48:46.4762.
Read more at http://katlas.org/wiki/KnotTheory.

SetAttributes[{P, 8}, Orderless];
dot /: dot[ 1% := 0; ) 2,\/
(o 8)[i ] := First@Cases[o, P[i, j ] = j]&/")bl"lafﬁE <
(* ECP for "Equivalence Class Projection” x)D
ECP[A List] := Module[{p, ec},
ec = Fold[
(p = First /@ Position[#1, #2];
Append[Delete[#1, List /@ p], Unione@@ (#1[[p]])]) &.
A, Union @@ 1 \/V’FJOb

nion @@ Replace[ec, ¢ = ((# - First[c]) & /@ c), {1}]

ECPF[A S] := ECP[Join[A] /. S|P - List]:
(* ECP for "Equivalence Class Representatives"” *)2
ECR[A ] := Union[Last /@ ECP[A]]:

VCLaw[B S, u 5§, t 5] := VCLaw[B, /£, t] =Hodule[
{p, insl, ins2, outs, xs. h, lawl, law2, dec},
p=ECP[B, p, t];

insl = ECR[f3, u]; ins2 = ECR[u, t]; outs = ECR[B, t];
Times @@ (h /@ Join[insl, ins2, outs] /. p)

- PcwerExpand[(Timea @@ (h /@ (Last /@ p)))l*'z] '
dec = xs /. h[i 1% = (2dot[i]) 3 x)/2;
dec %= Times @@ MapThread[If([#1 =12, 1, dot[#1] +dot[#2]] &,
{outs, outs /. p}]:
awl = dot /@insl; lawl = Thread[lawl + {(lawl /. p)];
law2 = dot /@ins2; law2 = Thread[law2 - (law2 /. p)];:
lawl, law2, Expand[dec]}

VC[Cob[B8 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 /. law?.‘)yr

o 8] := Which[
¢ j, Append[DeleteCases[c, P[i, ] |P[_, 711, Plo[i]l, o[7]1],
o [/i] == 7, DeleteCases[oc, P[i, J]]
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3 1[Q0k 1 %o 8] := m[i, j][o] «If[o[1i] # 7, {Q[k]}, {Q[k+1], Q[k-1]}];:
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m[i , j 1[Cob[B S, t S, dots ]] := Module[

{nA, nt, p, ijdot, ndots, x},
{nf, nt} = m[i, j] /@ {B, t};
p=ECP[B, t];
ijdot = dot[Min[i, 7]]:

ndots = Which[

Bli] # 7 && t[i] # 3, {({If[(i/.p) #(F/.p), 1, dot[B[i]] +dot[c[i]]]}},
B[i] =7 && t[i] # 7, {{1, ijdot}},

BIA] # 7 && t[1] == j, {{ijdot}., {1}}.

_ [ijdet 0

ok ( 1 ijdot

[1] =7 && t[1i] =

a)

dpts = Expand[dots * ndots] /. dot[k ] =
dot[k /. {i-B[i], F-B[F1} /. {i->c[i], F-»t[F]} /. ECP[nf, nc]];:

Kom /: Kom[chains , ds ]* Cob[B , © , 1] := Module[{L. Ps 7 d, k}.
L = Length[chains]; px := px = Length[chains[[k]]]: pg = Pra = 0;
m
- MapThread [Join, List @e@
Append[chains /. o S = . {41
Prepend[chains /. o 5 . {}]'
“ Taln
Table[
IE[ (Pk + Pr-1) (Prer +Px) =0, 0,
Twerserd = Table [0, {pga+pr}ls {Pe+pral}]i
If[k <L && Oy Oy1 # 0, A[[1 55 Prers 153 0611 =ds[[k]]]:
IE[k<sL && P #0, A[[Pra+1is Prr+Pxr 1i5 0x]] = (-1)" IdentityMatrix[p,]];
If[k>1 && pry P # 0, AP+ 1 57 Prer+0ks P+l i Pe+peal] =ds[[k-1]11];
d
. {k, L}

Kom /: Show[Kom[chains , ds ]] :=
MatrixForm|[{ColumnForm /@ chains, MatrixForm /@ Appepd[ds, 0]}]:

S S u%///"—//'q,g ”
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m[i , j ][Kom[chains , ds ]] := Kom[

Flatten /@ Map[m[i, j], chains, {2}],

Table[

If[Length[chains[[k]]] = 0 || Length[chains[[k+1]]] =0, O,

(# else %) Table[
m[i, j][Cob[chains[[k, 1] /. @ - 1,
chains[[k+1, al]] /. Q@ = 1, ds[[k, a, b]l]1].,

{a, Length[chains[[k+1]]1]}, {b, Length[chains[[k]]]}
// ArrayFlatten

{k, Length[ds]}] w57
Contract[kom Kom] := Module[ v’ ds, L, done, ¢, ¥d},
{chains, ds} = List @@ kom; ‘ / )ﬁ
L = Length[ds] ; chrngt fo o doulfe 1277,
vof (+ (k) o E \FF b clong r‘/a ~ VA hnidhs
done = False; While[!'done, WI/L‘ /3
§ ro Lres -
done = True;

Do[ (* {a, Length[chains[[k+1]]]}, {b, Length[chains[[k]]]} =*)
If[NumberQ[¢ =ds[[k, a, b]]] && ¢ # 0 && chains[[k+1, a]] == chains[[k, b]].
done = False;
If [Length[chains [[k]]] » 1 && Length[chains[[k+1]]] > 1,
= Table[

&
) Ve[
fh+ Qf}/ﬂdﬁ Cob[chains[[k, d]], chains[[k+1, a]], ds[[k, a, d]]] /. Q@ = 1,
Cob[chains[[k, b]], chains[[k+1, ¢]], ds[[k, e, b]]] /. Q-1

A,

{c. Length[chains[[k+1]]]}. {d, Length[chains[[k]]]}

11 = Expand[prop[ds[[k]] -¢'vs, {a}, {b}]].
(# else #) ds[[k]] =0

chains[[k]] = Drop[chains[[k]]. {b}]:
chains[[k +1]] = Drop[chains[[k+1]]., {a}]:

[k>1, ds[[k-1]] = If[ds[[k-1]] ===0, 0, Drop[ds[[k-1]1], {b}111:
flk<L, de[[k+1]] = If[ds[[k+1]] ===0, 0, Drop[ds[[k+111, {}., {a}lll:
reak([]

Length[chains[[k+1]]]}, {b, Length[chains[[k]]]}
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CFRh[L ] := Module|
{pd = PD[L], kom=Kom[{{S[]}}, {}], inside= {3}, tp =0, pos},
While[Length[pd] > O, wie/Nn 2
List @@ #, inside]]) & /@ pd]];:

pos = Last[Ordering[ (LengtH[Intersecti
kom = kom* (pd[[pos]] /. {
X4, 7 .k, 11/ (F-1=1]11-7>1) =
Cob[Q[1] S[P[-1, 7], P[k, -1]]., Q[2] S[P[-4, -1], P[F. K]]., 1],
X[i ., 7 .,k ,11/:;(1-d=1|]37-1>1) »
(--tp; Cob[Q[-2] S[P[-1, -7], P[k, 1]]. Q[-A] S[P[-1, 1], P[-7, k]]., 11)
Y we AL
(kom = Contract[kom // m[#, -2]]) & /@
= .
ns&de, {/L st @@ pd[[pos]l]];
pd = Drop[pd, {pos}];
1:
Expand [ g P-i+Rangellength(fizstiron]]l] (1ist @@ Plus @@@ First @ kom) /.
{@lap ] » a%, S[] - 1}]

[List@@pd[[pos]], inside];
inside =

AV oo Comphntior.

Gonside” dﬁn/ﬁ// /I?—/’O smaﬂ/@ Jebds.
Consider— doti ]~ ®;
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