Pensieve Header: The "Cut and Cap" part of the GPV agorithm; continued in Pensieve/Projects/GPV.

<< Knot Theory"

Loadi ng Knot Theory™ version of April 20, 2009, 14:18:34.482.
Read nore at http: //katlas. org/w ki /Knot Theory.
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gc = GC[Ar [4, 1, 1], Ar[2, 5, 1], Ar[6, 8, 1], Ar[3, 7, -1]1]

GC[Ar [4, 1, 1], Ar[2, 5, 1], Ar[6, 8, 1], Ar[3, 7, -1]]

Place[{Ar}, {i_, j_3}1 :=

{&[Ar [I , l 1 1]]1 &[Ar [J , I 1 1]]1 &[Ar [I , l 1 _1]]1 @[Ar [J ’ I ’ _1]]}1
Place[{Ar, objs__3}, {i_, rest__}] := Flatten[Table[
Quter [Joi n,

Place[{Ar}, {i, {rest}[[K]]}I,
Pl ace[{objs}, Delete[{rest}, KkI]
1.
{k, Length[{rest}]1}
113
Di agrams [K_. = Ar] := Nornal Form[
Pl ace[Tabl e[Ar, {k}], Range[2K]]
1
Nor mal Form[gc_GC] : = Mdule[{l, r, a, b},
Sort [
| =Length[r =Sort [Flatten[Cases[gc, Arf[a_, b_, _1 » {a, b}1111;
r = Thread[r - Range[l ]1;
gc /. Arfa_, b_,s_1 = Afa/.r, b/.r, s],
(Mn[al[[1]], #1[[2]]] <Mn[#2[[1]], #2[[2]]]) &
1
1
Nor mal For m[expr _] := expr /. gc_GC = Normal Form[gc];
S[gc_CC] : = Nornal Form[Tot al [Subsets[gc]]];
S[expr_] : = Expand[expr /. gc_GC = S[gc]];
Sinv[gc_GC] := Mdul e[
{s = (-1)"Length[gc]},
S[gc] /. g_GC = (-1)~Length[g] *s *g
1
Sinv[expr_] := Expand[expr /. gc_GC = Sinv[gcll;
PD[gc_GC] : = Modul e[
{9},
g = Fi xedPoi nt [
Nor mal For m[Del et eCases [#, Ar[a_, b_, 1 /; Abs[a-b] =1]1] &
gc
1
I'f [g === CC[], PD[Loop[1]],
PDeeg /. Ar[a_, b_, s_] =» If[s >0,
X[b-1, a, b, a-1],
X[b-1, a-1, b, a]
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1 /. 0 - 2Length[g]

]
1
Periphery[Ar[i_, j_, s_1]1 := Mdule[
{f=Mnf(i, jl, p={-i, -] »s, 1, ] xs}},
While[First [p] # -f, p=RotateLeft [p]];
p
I

CC[g_CC] : = Modul e[
{n, gc, BlueLine, p, GherEnds, a, i, j, i1, i2,j1, 2, al, a2, bl, b2, t1, t2, ti, tj, s},
n = Lengt h[gc = Nor mal For m[g]];
Bl ueLine = { -2n-1, 0};
Scan [
(
p = Peri phery [#];
BlueLine = Flatten[BlueLine /. -First[p]-1 -» Rest[p]]
) &
gc
1:
O herEnds = Tabl e[0, {2n+2}];
Dol
If[(a=BlueLine[[i]]) >0,
j = Position[BlueLine, -a-2171[[1, 111;
O herEnds [[OherEnds [[i]] =j1] =i
1.
{i, 2n+2}
1:
Dol
If[(i2=CherEnds[[il]]) >i1,
{al, a2} =BlueLine[[{il, i2}]];
Dol
If[(2=OCherEnds[[j1]1]) >]j1,
{bl, b2} =BlueLine[[{j1, J2}11;
Ifljl1<i2<j2,
ti =1f[al >0, al+0.5+0.01%j1, a2+0.5-0.01%j17;
tj =1f[bl>0, b1+0.01i2, b2+1-0.01i2];
{tl, t2} =Sort [{ti, tj}];
s=Sign[ti -tj]Sign[fal] Sign[bl];
AppendTo [gc, Ar[tl, t2, s]1]
1
1.
{1, i1+1, 2n+2}]
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{il, 2n+1}
1:
Nor mal For m[gc]
1;

onega[nu_][gc_GC] := Expand[Sinv[gc] /. g_GC =» nu[PD[CC[g]]1]1];

t = onega[Vassiliev[2]][gc]

0

CCrgce]

GC[Ar [6, 1, 1], Ar[2, 7, 1], Ar[3, 10, -17],
Ar[4, 11, 1], Ar[5, 14, -1], Ar[8, 13, 1], Ar[9, 12, -1]]

S[gc]

CC[] +CC[Ar [1, 2, -1]] +2CC[Ar[1, 2, 1]] +CC[Ar [2, 1, 1]] +
GC[Ar [1, 2, 1], Ar[3, 4, 1]] +CGC[Ar [1, 3, -1], Ar[2, 4, 1]] +CC|
CC[Ar[2, 1, 1], Ar[3, 4, 1]] +CGC[Ar [3, 1, 1], Ar[2, 4, -1]] +CC|
GC[Ar [1, 3, 1], Ar[2, 5, -1], Ar[4, 6, 1]] +CGC[Ar [3, 1, 1], Ar[2,
GC[Ar [3, 1, 1], Ar[2, 5, -1], Ar[4, 6, 1]] + CC[Ar [4, 1, 1], Ar [2
GC[Ar [4, 1, 1], Ar[2, 5, 1], Ar[3, 7, -1], Ar[6, 8, 1]]

Si nv[gc]

GC[] - GC[Ar [1, 2, -1]] -2 GC[Ar [1, 2, 1]] -GC[Ar [2, 1, 1]] +
CC[Ar[1, 2, 1], Ar[3, 4, 1]] +CGC[Ar [1, 3, -1], Ar[2, 4, 1]] +CC|
CC[Ar (2, 1, 1], Ar[3, 4, 1] +CC[Ar[3, 1, 1], Ar[2, 4, -1]] +CC|
GC[Ar [1, 3, 1], Ar[2, 5, -1], Ar[4, 6, 1]] - GC[Ar [3, 1, 1], Ar [
CC[Ar [3, 1, 1], Ar[2, 5, -1], Ar[4, 6, 1]] -CC[Ar [4, 1, 1], Ar|
CC[Ar [4, 1, 1], Ar[2, 5 1], Ar[3, 7, -1] [6, 8, 1]]

{gc, Sinv[S[gcl], S[Sinv[gcll}

{GC[Ar [4, 1, 1], Ar[2, 5, 1], Ar[6, 8, 1], Ar[3, 7, -1]],
GC[Ar [4, 1, 1], Ar[2, 5, 1], Ar[3, 7, -1], Ar
GCl[Ar [4, 1, 1], Ar[2, 5, 1], Ar[3, 7, -1], Ar[6, 8, 111}

Dr awibr seLi nk [PD[CC[gc11]

KnotTheory:.credits : MorseLink was added to KnotTheory' by Siddarth Sankaran

at the University of Toronto in the summer of 2005.

KnotTheory::credits : DrawMorseLink was written by Siddarth Sankaran

at the University of Toronto in the summer of 2005.
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Sinv[gc] /. gc_GC =» PD[gc]

-PD[Loop[1]] +PD[X[2, 1, 3, 4], X[3, 1, 4, 2]] +PD[X[2, 4, 3, 1], X[3, 2, 4, 1]] +

PD[X[4, 3, 1, 2], X[3, 1, 4, 2]] -PD[X[2, 1, 3, 6], X[4, 1, 5, 2], X[5, 4, 6, 3]] -

PD(X[6, 3, 1, 2], X[4, 1, 5, 2], X[5, 4, 6, 3]] -PD[X][6, 4, 1, 3], X[4, 2, 5, 1], X[5, 2, 6, 3]] +
PD[X[8, 4, 1, 3], X[4, 2, 5, 1], X[6, 2, 7, 3], X[7, 6, 8, 5]]

Thread [
Diagrans [2 Ar] -» (onega[Vassiliev[2]][#] & /@ Diagrans[2 Ar])
1

{GC[Ar[1, 2, 1], Ar[3, 4, 1]] -0, GC[Ar[1, 2, 1], Ar[4, 3, 1]] -0,
CGC[Ar [1, 2, 1], Ar[3, 4, -1]] -0, GC[Ar [1, 2, 1], Ar[4, 3, -1]] >0,
GC[Ar (2, 1, 1], Ar[3, 4, 111 -0, GC[Ar [2, 1, 1], Ar[4, 3, 1]] -0,
CGC[Ar [2, 1, 1], Ar[3, 4, -1]] -0, GC[Ar [2, 1, 1], Ar[4, 3, -1]] -0,
GC[Ar [1, 2, -1], Ar[3, 4, 1]1] -0, GC[Ar [1, 2, -1], Ar[4, 3, 1]] -0,
CGC[Ar [1, 2, -1], Ar[3, 4, -1]] -0, GC[Ar [1, 2, -1], Ar[4, 3, -1]] >0,
GC[Ar (2, 1, -1], Ar[3, 4, 1]] -0, GC[Ar [2, 1, -1], Ar[4, 3, 1]] -0,
GC[Ar [2, 1, -1], Ar[3, 4, -1]] -0, GC[Ar [2, 1, -1], Ar[4, 3, -1]] >0,
GC[Ar [1, 3, 1], Ar[2, 4, 1]] -0, GC[Ar[1, 3, 1], Ar[4, 2, 1]] » 1,
CGC[Ar [1, 3, 1], Ar[2, 4, -1]] -0, GC[Ar [1, 3, 1], Ar[4, 2, -1]] - -1,
GC[Ar (3, 1, 1], Ar[2, 4, 1]] -0, GC[Ar [3, 1, 1], Ar[4, 2, 1]] -0,
CGC[Ar [3, 1, 1], Ar[2, 4, -1]] -0, GC[Ar [3, 1, 1], Ar[4, 2, -1]] >0,
GC[Ar [1, 3, -1], Ar[2, 4, 1]] -0, GC[Ar [1, 3, -1], Ar[4, 2, 1]] » -1,
CGC[Ar [1, 3, -1], Ar[2, 4, -1]] -0, GC[Ar [1, 3, -1], Ar[4, 2, -1]] > 1,
GC[Ar (3, 1, -1], Ar[2, 4, 1]] -0, GC[Ar [3, 1, -1], Ar[4, 2, 1]] -0,
GC[Ar [3, 1, -1], Ar[2, 4, -1]] -0, GC[Ar [3, 1, -1], Ar[4, 2, -1]] >0,
GC[Ar [1, 4, 1], Ar[2, 3, 1]] -0, GC[Ar [1, 4, 1], Ar[3, 2, 1]] -0,
CGC[Ar [1, 4, 1], Ar[2, 3, -1]] -0, GC[Ar [1, 4, 1], Ar[3, 2, -1]] >0,
GC[Ar (4, 1, 1], Ar[2, 3, 1]] -0, GC[Ar [4, 1, 1], Ar[3, 2, 1]] - O,
CGC[Ar [4, 1, 1], Ar[2, 3, -1]] -0, GC[Ar [4, 1, 1], Ar[3, 2, -1]] -0,
GC[Ar [1, 4, -1], Ar[2, 3, 1]] -0, GC[Ar [1, 4, -1], Ar[3, 2, 1]] -0,
CGC[Ar [1, 4, -1], Ar[2, 3, -1]] -0, GC[Ar [1, 4, -1], Ar[3, 2, -1]] >0,
GC[Ar [4, 1, -1], Ar[2, 3, 1]] -0, GC[Ar [4, 1, -1], Ar[3, 2, 1]] -0,
CC[Ar [4, 1, -1], Ar[2, 3, -1]] -0, GC[Ar [4, 1, -1], Ar[3, 2, -1]] -0}

t = Thread|[
Di agrams [3Ar] -» (onega[Vassiliev[2]][#] & /@ Diagranms[3 Ar])

—

A very large output was generated. Here is a sample of it:

{CC[Ar[1, 2, 1], Ar[3, 4, 1], Ar[5, 6, 1]] -0, GC[Ar [1, 2, 1], Ar[3, 4, 1], Ar[6, 5, 1]] -0,
<«<956>, GC[Ar [6, 1, -1], Ar[5, 2, -1], Ar[3, 4, -1]] -0,
CC[Ar [6, 1, -1], Ar[5, 2, -1], Ar[4, 3, -1]] -0}

Show Less || Show More || Show Full Output | Set Size Limit...
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Last [#] # 0 &]

t1l = Sel ect [t,
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], Ar[6, 4, 1]] » -1, GC[Ar [3, 1, -1], Ar[2, 5, 1], Ar[6, 4, -1]] -1,

~1]] - -1,

Ar 6, 4,

Ar[5, 2, 17,

-17,

Ar[6, 4, 111 -1, GC[Ar [3, 1,

Ar[2, 5, 11, Ar[6, 4, 1111

Sinv [GCI[Ar [1, 3, 1],

t2 =

177 -

1,

CC[Ar [1, 2, 1], Ar[4, 3, 1]] -GC[Ar [1, 3, 1], Ar[2, 4, 1]] -

~GC[] +2 GC[Ar [1, 2, 1]] + GC[Ar [2,

Ar[6, 4, 1]]

Ar[2, 5, 17,

Ar[4, 2, 111 +CGC[Ar [1, 3, 17,

GC[Ar [1, 3, 1],

gc_CC =» CC[gc]

t3 =t2 /.

-CC[] +2CC[Ar [1, 2, 1]] +GC[Ar [2, 1, 1]] -

Ar[3, 6, 1]] -

Ar[5, 2, 1],
GC[Ar [1, 4, 1], Ar[2, 7, 1], Ar[3, 6, -1], Ar[5, 8, 1]] +GC[Ar [1, 4, 1],

Ar[4, 3, 11] -CC[Ar [1, 4, 17,

GC[Ar [1, 2, 1],

-11]

Ar [10, 13,

Ar[7, 14, 1],

Ar (6, 11, 1],

“1], Ar[12, 5, 1],

Ar 3, 8,

Ar[2, 9, 17,

gc_GC :» PD[gc]

t4 = t3 /.

X[5, 3, 6, 2]] -

PD[X[3, 1, 4, 8], X[6, 2, 7, 1], X[5, 2, 6, 3], X[7, 5, 8, 4]] +PD[X[3, 1, 4, 14], X[8, 2, 9, 1],

X[1, 5, 2, 4],

PD[Loop[1]] -PD[X[3, 1, 4, 6],

X[12, 9, 13, 10]]

X[4, 12, 5, 11], X[10, 6, 11, 5], X[13, 7, 14, 6],

X[7, 2, 8, 31,

pd_PD :» Drawior selLi nk [pd]

/.

t4
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