Dror Bar-Natan: Academic Pensieve: Projects: OU: Diamond.nb 2020-05-31 14:33:43

Pensieve header: OU matters around the Diamond Lemma.

Old program, from Gamma.nb.

Inf+]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\0U"];
<< KnotTheory”

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

Inf]= SetAttributes [VD, Orderless]

= bp[i_, J 1 := 04,55 bm[i_, j_ 1 :=0y,5;

nop=  Tidy[vd_VD] := Module[{ps = Unionee (Listeeevd)},
Replace[vd, Thread[ps -» Range@Lengtheps], {2}] ]

pdf
n1=  R12Reducel[vd VD] := TidyeModule[{R2s, R2}, Which|
Length[R2s = Cases[vd, X; [i_, j_1=»X.[i+1, j+1]]1N (Listeevd)] >,
Complement[vd, VD[R2 = First@R2s, R2 /. Xs [1_, j_ ] =»X.s[1-1, j-1]11],
Length[R2s = Cases[vd, X, [i_, j_ ] =X [i+1, j-1]]N (Listeevd)] > o,
Complement[vd, VD[R2 = First@R2s, R2 /. Xs [1_, j_ 1 = X.s[1-1, j+1]11],
True, DeleteCases[vd, X [i_, j_] /; Abs[i-3j] =1] ]]

pdf

Inf+]:= R12Reduce[vd_VD] := FixedPoint [R12Reducel, vd]

pdf
m-1=  y[vd_VD] :=Module[{js, s, il, j1, s2, i2, j2},
js = Cases[vd, X [_, j_] = jlNCases[vd, X [i_, _]=»1-1];
If[Length[js] == @, vd,
j1 = RandomChoice[js]; i2 = j1+1;
Cases[vd, X;_[i_, j1] =» (s1=s; i1 =1i)];
Cases[vd, X;_[i2, j_] = (s2=s; j2 = j)];
TidyeJoin[Complement [vd, VD[X; [i1, 1], Xs2[12, 32111,
VD[X>[31, 321, Xs1[i1, i2], Xas2[il-51/3, j2+52 /3], X.a1sx[i1+51/3, j2-52/3]]

1]

pdf

m-1=  T[vd_VD] := FixedPoint[x, vd, 216]

pdf

wp- T[T.] /3 Head[T] =!=VD := T[VD[T]]
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mep=  T[vd_VD] := FixedPoint[y@xR12Reduce, vd, 2'¢]

pdf
m-p= T[T ] /; Head[T] =!=VD := T[VD[T]]
pdf
Infe]-= VPB[n_, {os___}] :=VPB[n, os];
pdf
mep= VD /i vdl_VD %xvd2_VD := Module[{esl, es2, m2},
esl = Cases[vdl, EOS[i_] = 1];
m2 = Max[es2 = Cases[vd2, EOS[1_] = 1]];
Tidy [vd1|JReplace [DeleteCases[vd2, _EOS],
i_»i/m2-1+esi[l+Count[es2, e /;i>e]l, {2}]]
pdf
m1=  VD[VPB[n_]] := VDee (EOS /@Range[n]);
VD[VPB[n_, o;_,; 1] := Tidy@Append[VDee (EOS /@Range[n]), X,1[1-©.5, j-0.5]];
VD[VPB[n_, G; ,; |] := TidyeAppend[VDee (EOS /@Range[n]), X.1[i-@.5, j-0.5]];
VD[VPB[n , o , os__]] :=VD[VPB[n, o]] ** VD[VPB[n, os]]
pdf
Inf+]:= VPBGenerators[n ] :=
VPBGenerators[n] = FlatteneTable[{os,j, Gi,5}, {i, n}, {j, DeleteCases[Rangeen, i]}];
pdf
Inf+]:= ProudFollowers[n_, o; ,; 1 := ProudFollowers[n, o;, ;] = Module[{p, d, s},
Flatten@{ci,j, Oj,is Oj,is
Table[{0p,q5 94,05 Op,q5 Oa,p}s {Ps> {1, 7}}, {d, Complement [Range[n], {i, j}1}],
Table[{op,q5 Tp,q}>
{p, Complement[Range[i +1, n], {j}]}, {q, Complement[Range[n], {i, j, p}] }]
E
ProudFollowers[n_, G; ,; | := ProudFollowers[n, G;,;] = ProudFollowers[n, o;,;] /. 0i,; = G4,
pdf

Inf+]:= ProudVPBs [n_, O] := {VPB[n]};
ProudVPBs [n_, 1] := VPB[n, #] & /@VPBGenerators[n];
ProudVPBs[n_, m_] /3 m>1 := Flatten|
ProudVPBs[n, m-1] /. VPB[n, os___, o] = (VPB[n, os, o, #] &/@ProudFollowers[n, o])]

n-1=  CountOUForms[n_, m_] := Module[{k},
LengtheUnioneFlatteneTable [Tevpb, {k, @, m}, {vpb, ProudVPBs[n, k]}]]
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New Code

Inf[«]:=

Inf]:=

out[+]=

Inf]:=

out[+]=

Inf]:=

out[+]=

Inf]:=

out[+]=

Inf]:=

out[+]=

Inf]:=

out[+]=

Inf]:=

In[#]:=

Out[«]=

In[#]:=

AllOUs[n , @] := {VDeeFlatten@Table[{BT[2i-1], EOS[2i]}, {i, n}1};

All0Us[n _,m ] /; m>@ :=

SorteFlatten[Al10Us[n, m-1] /. vd_VD :> Module[{BTs, EOSs, k, max0, s},

BTs = Sort@Cases[vd, BT[1_ ] = 1];
EOSs = Sort@Cases[vd, EOS[i_] > 1];
max0 = Max[1, Max[Cases[vd, X [1_, _]1 = 1]1]1];
Table[
Tidy [Append[vd, X:[p-©.5, q+0.5]11],
{s, {-1, 1}}, {k, Length[BTs]},

{q, BTs[k], EOSs[k] - 1}, {p, Select[BTs, (# 2 max0) &]}

11

A110Us[3, ©]
(VD[BT[1], BT[3], BT[5], EOS[2], EOS[4], EOS[6]]}

Al10Us[3, 4] // Length
86400

4 3 4Binomial[4, 2]
288

2% Binomial[5, 2] 5! /2
4800

2% Binomial[6, 2] 6! /2
86400

2% Binomial[7, 3] 7! /3!
470 400

Al1ROUs[n_, m_] :=

2020-05-31 14:33:43

Select [A1l0Us[n, m] /. vd_VD :» Tidy@DeleteCases[vd, _BT], (# === R12Reduce[#]) &]

A11ROUs [3, 4] // Length
41682

g[vd_VD] := Count[T[vd], X [_, _1]
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n-1= & /@AL1ROUS [3, 2]

ouf-= {2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2)}

mer= WD /3 (o4, | vd_VD) := Switch[Order[£[vd], §[VD[VPB[Count[vd, _EOS], Gi,;]] »vd]],
@, Print["OMG, Trouble!"],
1, False, -1, True];
VD /: (Gi,; | vd_VD) := Switch[Order[£[vd], E[VD[VPB[Count[vd, _EOS], oi,;]] »*vd]],
0, Print["OMG, Trouble!"],
1, False, -1, True];

Inf+ ]:= (#| VD[VPB[3, 01,2, 01,3, 02,3]]) & /@ {o01,2, 01,3, 03,3}

outf-]= {True, False, True}

n = VD /:Divisors[vd VD] := Select[VPBGenerators[Count[vd, _EOS]], (#l vd) &];

VD /: Quotients[vd VD] :=
T[vD[vPB[Count[vd, _EOS], # /. {0+ G, G o}]|] #+vd] & /@ Divisors[vd];

Inf[«]= {DiViSOPS [F[VPB[S, 01,25 01,3, 0'2,3]]], Quotients [F[VPB[3, 01,25 01,3, 0'2’3] ]]}

our-j= {{01,2, 02,3}, {VD[EOS[2], EOS[4], EOS[7], X1[1, 5], X1[3, 6]],
VD[EOS[3], EOS[5], EOS[7], X1[1, 6], X1[2, 4]]}}

nf-}= Divisors /@ A11ROUs [3, 2]
Out[<]= {{}: {}) {}) {}, {}, {}) {53,2}: {}, {03,2}1 {}, {}) {}: {}: {}) {}: {}: {}) {}: {}, {}, {})

{35 {35 {35 {35 {35 {03,1}5 {03,1}5 {03,2}, {03,2}, {03,2}, {03,1}, {03,121}, {03,2}, {02,3},
{35 {o2,3}5 {35 {35 {35 {}5 {}5 {03,121}, {03,1}, {03,121}, {03,1}5 {}, {}, {O2,1}5 {O2,1},
{02,115 {02,1}5 {03,1}, {1}, {03,1}, {}, {O2,1}, {02,1}5 (02,3}, {02,3}, {02,3}, {02,1},
(02,1} {02,335 {}, {35 {}s {}s {02,1}5 {02,1}5 {03,1}, {03,1}5 {03,1}, {02,121}, (02,1},
{03,115 {02,1}, {}s {o2,2}, {1}, {35 {35 {3}, {}, {O3,2}, {03,2}, {03,2}5 {03,2}, {O1,2},
{01,213, {03,2}5 {03,2}, {03,2}, {01,2}5 {01,2}, {03,2}, {O1,3}, (01,3}, {02,3}, {02,3},
{02,3}5 {01,3}, {01,3}, {02,3}, (02,3}, {02,3}, {O2,3}, {02,3), {1}, {1} {35 {3, {}s {35 {}s
{}s {01,2}5 {01,2}5 {01,2}, {01,2}5 {01,3}, {01,3}, {01,3}5 {on,3}, {5 {35 {3, {}s {35 {}s
{3, {35 035 {35 {35 {35 (01,3}s {1}, {01,3}s {}, {01,2}5 {O1,2}5 {O1,3}, {O1,3}, {01,3},
{01,235 {01,2}5 (01,3}, {T1,2}5 {35 {00,235 {35 {35 {35 {35 {35 {35 (35 {35 {35 {35 {3}

m/-1= Union[Divisors /@ A11ROUs [3, 3]]

our = {{}s {01,235 {01,3}, {02,1}, {02,3}, {031}, {03,2}, {T1,2}5 (01,3}, {T2,1}» {T2,3}5 {T3,1)s
(03,2} (01,25 02,3}, (01,25 03,1}, {01,2, O1,3}, (01,3, 02,1}, (01,3, 03,2}, (02,1, 03,2},
{02,1; 52,3}, {02,3, 03,1}, {03,1: 53,2}, {51,2; 01,3}) {51,2, 52,3}; {51,2; 53,1};

{01,35 O2,1}5 {01,35 03,2}5 {T2,15 02,3}5 {G2,15 T3,2}5 {T2,3, T3,1}5 {T3,15 03,2} }
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n/-1= Union[Divisors /@ A11ROUs [3, 5]]

outf+J= {{}: {01,2}, {01,3}, {02,1}, {02,3}, {03,1}, {03,2}, {O1,2}, {O1,3}, {O2,1}5 {O2,3}, {03,1}»
{03,2}, {01,2, 02,3}, {O1,2, 03,1}, {01,2; 51,3}: {01,35 02,1}, {01,3, 03,2}, {02,1, 03,2},
{02,1, 52,3}, {02,35 03,1}, {03,1, 53,2}, {51,2, 01,3}) {51,2, 52,3}, {51,2, 53,1},

{G1,35 G2,1}5 {O1,35 T3,2}5 {T2,15 02,3}5 {G2,15 T3,2}5 {T2,35 T3,1}5 {T3,15 03,2} }
in-1= Union[Divisors /@ A11ROUs [3, 6] ]

in-1= Union[Divisors /@ A11ROUs [4, 4] ]

our = {{}s {01,235 {01,3}, {01,4}, {021}, {02,3}s {02,a}5 {03,1}, {03,2}, (03,4}, {Oa,1}, {042},
{04,3}, {01,2}, {01,3}, {O1,4}» {O2,1}, {02,3}, {O2,4}, {03,1}, {03,2}, {03,4}, {Oa,1},
{04,2}5 {Oa,3}, {01,25 02,3}, {O1,25 02,4}, {O1,2, 03,1}, {01,25 03,4}, {O1,2, Oa,1},

{01,2, 04,3}, {01,2, 51,3}, {01,2, 51,4}, JL01,2, 53,4}) {01,2, 54,3}; {01,3, 02,1}, {01,3, 02,4},
{01,35 03,2} {01,35 03,4}, {01,3, 04,1}, {01,3, 04,2}, {01,3, T1,a}, {01,3, Oa,a}> {01,35 Oa,2}s
{01,845 02,1}, {01,845 02,3}, {01,845 03,1}, {O1,45 03,2}, {O1,45 Oa,2}, {O1,45 Oa,3}, {O1,45 T2,3},
{01,4; 53,2}, {02,15 03,2}, {02,15 03,4}, {02,1, Oa,2}, {02,1, Oa,3}, {02,1, 52,3}; {02,1; 52,4},
{02,15 O3,a}s {02,15 Ta,3}5 (02,35 03,1}, (02,3, 03,4}, {02,3, Oa,1}s {02,3, Oa,2}s {02,3, 02,4}
{02,3, Ga,1}5 (02,45 03,1}, {02,45 03,2}, {02,45 Oa,1}5 {02,45 Oa,3}, {02,45 T3,1}, {03,1, Oa,2},
{03,1, 04,3}, {03,1: 53,2}: {03,1: 53,4}; {03,1; 54,2}) {03,2, 04,1}, {03,2, 04,3}, {03,2, 53,4}:

54,1}, {03,45 04,1}, {03,45 04,2}, 104,15 O4,27» {04,1, 54,3}, {04,2, 54,3},
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Inf«]:= MinQ[divs_] HE
Sort[Sort[divs /. Thread[Range@4 -» #]] & /@ Permutations [Range@4]][1] === divs
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2020~

n1- Select[{{}, {o1,2}5 {01,3}5 {01,a}s {02,1}5 {02,3}5 {02,a}, {03,1}, {03,2}, {03,a}, {01},
{0a,2}5 {04a,3}, {01,2}, {01,3}, {O1,4}5 {02,1}, {02,3}, {02,a}, {03,1}, {03,2}, {T3,4},
{0a,1}, {0a,2}, {0a,3}, {01,2, 02,3}, {01,2, 02,4}, {01,2, 03,1}, {01,2, 03,4}, {01,2, 0a,1},

04,3}, {01,2, 31,3}, {01,2: 51,4}: {01,2: 53,4}, {01,2) 54,3}: {01,3,

04,2} {01,3, 01,4}: {01,3: 02,4}: {01,3: 04,2}:

{0'1,2,
{01,3,
{01,4,
{01,4:
{0'2,11
{02,3:
{03,1,
{Gs,z:
{61,21
{51,2;
{51,3,
{61,41
{52,1:
{52,3;
{62,41
{63,1:

{53,2:

03,2}, {01,3,
02,1}, {01,a,
53,2}, {02,1,
Gs,a}> {02,15
Ga,1}s {02,45
04,3}, {03,1:
54,1}, {03,4,
c1,4}: {31,21
a4,1]’: {51,2:
33,2}, {51,3,
62,3}1 {61,41
03,a}5 {G2,15
c74,1]',‘ {52,3;

G3,1}> {02,45

03,4}, {01,3,
02,3}, {01,4,
03,2}, {02,1,
Ga,3}s {02,35
03,1}, {02,4,
53,2]': {03,1:
04,1}, {03,4,
03,4}: {31,2:
34,3}: {51,3:
33,4}, {51,3,
63,1}) {61,4)
04,3}s {G2,15
53,1]'; {52,3;

Gs,2}> {02,45

04,1} {01,3,
03,1}, {01,4,
03,4}, {02,1,
03,1}, {02,3,
03,2}, {02,4,
53,4}: {03,1,
04,2}, {04,1:
0'4,3}: {31,2:
01,4}: {31,3,
34,1}, {31,3,
83_,2}.v {al,tb
G3,2}s {G2,15
53,4}; {52,3,

64,1} k) {62,4)

04,2}: {03,1: 04,2]': {03,1: 04,3}: {03,2,

a4,3]’: {53,4: 34,1}: {33,4: 54,2}: {34,1,

outJ= {{}, {01,2}5 {01,2}, {01,25 02,3}, {01,25 03,4}

{o01,25 1,3}, {01,25 T3,a}5 {O1,25 T2,3}, {T1,2, T3,a}}

Infe]:=

gens = VPBGenerators[n];
OUs = Flatten@eTable[Al11ROUs [n, k], {k, @, m}];
OURule = Dispatch@Thread[0OUs » Range@Length@OUs] ;
Graph|
Rangee@elLengthe@OUs,
UnioneFlatteneTable |

03,2}, {01,4,
04,2}, {02,1,
03,4}, {02,3,
04,1}, {02,4,

54,2}, {03,2,

04,2}, {01,4,

02,1}, {01,3,

04,3}, {01,4:

02,4},

a2,3]':

04,3}, {02,1, 62,3}, {02,1, E2,4}.v

04,1}, {02,3,
04,3} {02,45

04,1}, {03,2,

Oa,2}, {02,3:

G3,1}5 {03,1,

04,3}, {03,2:

54,2}, {04,1, 54,3}, {04,z: 34,3}: {51,2,
02,3}, {01,2, 02,4}, {01,2: 03,1}: {01,2: 03,4}:

04,2}: {51,3, 52,1}; {51,3: a2,4]':

02,4}, {51,3,
Ga,2}s {145

04,2}: {01,4,

02,3}: {51,4,

a4,3},0 {82,11

03,2} s {51,4,

02,3} {92,15

G3,a}s {G2,15 Ga,2}s {G2,15 a,3}s {G2,35

54,1}, {32,3,
04,3}, {03,1,
03,4}, {03,2,

04,2}, {54,1,

OUGraph [n_, m_] := Module[{gens, OUs, k, d, g, q, m1, m2},

34,2}, {52,4;
03,2}: {03,1:
04,1}: {03,2:

04,3}, {54,2,

03,1};

03,4}1

04,1},

04,3} }, MinQ]

62,4}:
04,2},
G3,4}»

c1,3]‘3

52,1}:
0'2)4},

02,4}:

05-31 14:33:43

ml = Count[d, X [_, _1];

m2 = Count[q = T[VD[VPB[n, g]] *»»d1, X_[_, _1];
If[m2 <ml, Labeled[(d « q) /. OURule, g|, Nothing],
{d, OUs}, {g, gens}

]

nf-}= T[VPB[3, 01,2, 02,15 01,25 01,35 02,311

our - VD[EOS[7], EOS[14], EOS[17], X1[1, 16],
X1[2, 13], X1[3, 6], X1[4, 11], X1 [8, 15], X1[9, 12], X;[10, 5]]

1= T[VPB[3, 2,35 01,25 02,15 01,25 01,35 02,3] |

ouf-= VD[EOS[7], EOS[13], EOS[15], X1[1, 14], X1[2, 12], X1[3, 6], X1[4, 10], X1 [8, 11], X1[9, 5]]
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nj-}= T[VPB[3, 02,3, 01,35 01,25 02,15 01,2]]

our-- VD[EOS[7], EOS[14], EOS[17], X;[1, 16],
X1[2, 13]: X1[3: 6]) Xl [4: 11]: X1[8J 15]: Xl[g: 121: Xl[laJ 51]

1= T[VPB[3, 01,35 01,25 02,15 01,25 02,3] |

our-- VD[EOS[9], EOS[18], EOS[25], X_1[4, 20], X_1[10, 19], X_[14, 21], X.[1, 17],
X1[2J 24]: XI[BJ 8]: Xl[SJ 15]: X1[6: 22]: Xl[ll: 16]: X1[12J 23}) X1[13, 7J]

Inf-]:= F[VPB[3: 02,35 01,35 01,25 02,15 01,2, 52,3]]

our - VD[EOS[9], EOS[17], EOS[23], X 1[4, 18], X 1[13, 19], X1[1, 16],
Xl[z: 22]: X1[3: 8]: X1[5, 14]: X1[6: 26]: Xl[le.v 15]: Xl[llJ 21}) X1[121 7J]

nj-j= T[VPB[3, 01,2, 02,15 01,2, 01,3]]

our - VD[EOS[9], EOS[17], EOS[23], X 1[4, 18], X 1[13, 19], X1[1, 16],
X1[2, 22], X1[3, 8], X1[5, 14], X1 [6, 20], X1 [10, 15], X;[11, 21], X;[12, 7]]

)= chbl = VPB[3, 03,3, 01,3, 01,25 02,15 01,25 02,35 €hb2 = VPB[3, 53,3, 01,2, 02,1, 01,25 01,35 02,3]
{chb3, chb4} = {chbl, chb2} /. {c > 5, G- o}

out]+J= {VPB[:‘;: 02,35 01,3, O1,25 02,1, 01,2, O2,3)» VPB[3, 02,3, 01,2, 02,1, O1,25 01,3, 52,3]}

1= T [chbl]

our-- VD[EOS[9], EOS[17], EOS[23], X_1[4, 18], X_1[13, 19], X;[1, 16],
X1[2, 22]: X1[3: 8]: Xl[SJ 14]: X1[6: 29]; Xl[le: 15]: Xl[ll: 211: X1[121 71]

n-1= Divisors [F[chbl] ]

ouf-]= {01,2}

1= Quotients[T[chbl] ]
our-= {VD[EOS[4], EOS[11], EOS[15], X 1[8, 12], X1[1, 9], X1[2, 13], X1 [5, 18], X1 [6, 14], X1 [7, 3]]}

i1 Divisors /@ Quotients[T[chbl] ]

ouf-j= {{02,1}}

)= Flatten[Quotients /@ Quotients|[T[chbl]]]
our - {(VD[EOS[3], EOS[5], EOS[7], X1[1, 4], X1[2, 6]])}

1= Divisors /@ Flatten[Quotients /@Quotients [T [chbl]] |

ouf-j= {{01,2}}

1= Quotients /@ Flatten[Quotients /@ Quotients[T[chbl]]]
our-j= {{VD[EOS[2], EOS[3], EOS[5], X1[1, 4]]1}}

1= T [chb2]
our - VD[EOS[7], EOS[13], EOS[15], X1 [1, 141, X1[2, 12], Xa[3, 6], X1[4, 18], X1[8, 11], X1 [9, 5]]
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in-1= Divisors [f[chb2] ]

ou-}= {01,3}

1= T [chb3]

our-- VD[EOS[9], EOS[17], EOS[23], X 1[1, 16], X 1[2, 22], X.1[3, 8], X_.1[5, 14],
X 106, 20], X_1[10, 15], X 1[11, 21], X 1[12, 7], X, [4, 18], X4 [13, 19]]

-}~ Divisors [F[chbS] ]

ouf-]= {01,2}

= Divisors /@ Quotients [f[chb3]]

our= {{G2,1}}

1= Divisors /@ Flatten[Quotients /@ Quotients [T [chb3]]]

our= {{%1,2}}

-1~ Quotients /@ Flatten[Quotients /@ Quotients[T[chb3]]]
our-= {{VD[EOS[2], EOS[3], EOS[5], X_1[1, 4]]1}}

1= T [chb4]
our - VD[EOS[7], EOS[13], EOS[15], X 4[1, 14],

X112, 12], X1[3, 6], X 1[4, 18], X 1[8, 11], X 1[9, 5]]
n-1= Divisors[T[chba] |

ouf-]= {01,3}

np=  ExtractVPB[vd_VD] := Module[{n, ds, d},
n = Count[vd, _EOS];
If[Length[ds = Divisors[vd]] =@, VPB[n],
d = Firste@eSort[ds];
q= F[VD[VPB[n, d/. {o—) o, 0~ c}]] *k vd];
Insert [ExtractVPB[q], d, 2]

115

CF[vpb_VPB] := ExtractVPB[T[vpb]];
n-1= {chbl, CF[chbl]}
our-]= {VPB[3, 02,3, 01,3, 01,25 02,15 01,25 O2,3)» VPB[3, 01,2, 02,1, 01,25 01,3] }

n-1= {chb2, CF[chb2]}

outf+J= {VPB[?’; 02,35 01,2, 02,15 01,2, 01,3, 02,3)» VPB[3, 01,3, 01,2, 02,1, 01,21 |

n-1= {chb3, CF[chb3]}

outf+J= {VPB[?’; 2,3, 01,3, O1,25 02,1, O1,25 O2,3)» VPB|3, 01,2, 02,1, 01,2, 51,3”

nf-1= {chbd, CF[chb4]}

outf+J= {VPB[?’; 02,35 01,25 02,15 O1,25 01,35 O2,3)» VPB[3, O1,3, O1,2, 02,1, 51,2”
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1= Table[{vpb = Module[{n =4, m = 12, i},
VPB[n, Sequence ee
Table [RandomChOice [ {O‘, 6} ] i=RandomChoice@Range@n,RandomChoice [Complement [Rangeen, {i}]]°? {m}] ] ] )
cf = CF[vpb], Length[cf] -1}, {3@}] // MatrixForm

Out[ » J//MatrixForm=

VPB[4, G3,4, 04,1, 03,25 O1,4> 04,15 01,25 01,25 01,25 O2,45 O1,4, 03,2, 03,4 VPB[4, T3
VPB[4, 04,3, 01,4, 02,3, 02,1, 02,3, 02,1, 03,1, 01,2, 03,4, 04,3, 02,1, 54,3} VPBI
VPB4, 01,2, 03,1, 02,35 O1,4» 03,25 04,25 Oa,3, 03,15 03,2, O4,25 02,3 02,1 VPB4, 01,2, 03
VPB[4; 03,25 02,3, 04,3, 03,1, 03,1, 02,4, 03,1, 04,3, 01,3, 02,1, 04,2, 03,2} VPB[
VPB[4, 01,4, 01,3, Oa,3, O4,3, O1,4> O2,15 03,1, O1,3, O4,25 03,2, 04,35 O4,1] VPB|
VPB[4: O4,15 02,45 02,3, Oa,2, Oa,1, 01,35 Oa,2, 02,3, O1,4, 01,3, 04,1, 02,1} VPB[4: 04,1, O2
VPB4, T3,4, 02,3, 02,3, Oa,15 01,35 Oa,15 02,45 O1,45 O1,25 04,35 02,3, 03,2 VPB[4, 03,1, 04
VPB[4, 51,4, 02,3, 02,1, 03,1, 03,1, 03,1, 03,2, 04,15 03,1, 01,3, 02,1, 03,1 VPB |
VPB[4, 02,45 04,2, 03,25 04,2, 03,2, 03,45 04,1, 01,2, 03,45 01,4, 03,1, 03,2} VPB[4, 02
VPB4, G4,1, 03,1, O1,25 02,35 03,25 02,45 03,2, 02,35 04,3, O1,45 O1,4 02,1 VPB4, G;
VPB[4; 03,4, 04,15 03,1, 01,3, 02,1, 03,1, O4,1, 04,3, 01,3, 01,3, O4,1, 03,2} VPB[4, 03,1, Oa
VPB4, 53,3, 03,1, 02,45 01,3, 03,25 O1,4> 04,35 O4,25 03,4 O3,45 02,4 01,3 VPB4, o,
VPB[4: 01,45 03,2, 04,35 03,1, 02,3, 01,2, O1,4, 04,3, 03,1, Oa,2, O1,4, 53,4} VPB[4: 01,45 O3
VPB[4, 01,25 04,35 O4,25 04,15 Oa,25 O1,45 01,35 01,25 O4,15 O1,35 02,4, 04,3} VPB[4; o7}
VPB[4, G2,4, 03,4, 03,4, 02,3, 03,25 01,35 03,2, 03,4, O2,1, 03,2, 02,45 02,3 VPB[4, 53,4, 02,3, O3
VPB[4, 03,2, 01,2, 01,35 01,25 03,2, 04,25 01,25 02,45 02,35 02,45 02,3, 04,1} VPB[4; 03
VPB[4, 03,3, Oa,1, 04,2, 04,2, 04,25 O2,4» 03,15 O1,4> O1,3, 02,1, O2,4» O3,4) VPB[4, o,
VPB[4, 02,15 02,45 Oa,2, 03,2, Oa,1, 03,4, 02,3, 03,4, 03,1, O1,4, 03,4, 54,3} VPB[4, [e73
VPB4, Gi,4, 03,45 02,35 Oa,2, 02,35 03,45 03,2, 03,15 O1,2, O1,4» 03,45 03,2 VPB4, G1,4, O3
VPB[4, 03,15 03,1, 02,45 03,2, 03,1, 02,3, O4,3, Oa,1, O4,3, 02,4, O4,1, 01,4} VPB[4; lop)
VPB[4, 02,3, 02,4, 03,1, O1,45 03,2, 01,35 03,4 O1,45 O2,15 O1,2, 02,45 02,3 VPB4, o,
VPB[4, Ga,1, 02,4, 03,2, 03,4, 03,25 03,1, 03,1, 04,35 01,25 02,1, 04,3, 02,3

VPB[4, 01,4, Oa,1, 04,35 O1,45 Oa,1> 02,15 04,3, 02,35 03,25 O2,4» 02,35 03,2 VPB4, o1
VPB[4, Ga,1, 03,1, 01,25 04,3, Oa,15 O2,4, 02,3, 03,1, 03,4, 02,3, Oa,2, O2,1] VPB[4, 03,2, 04,2, 01,2, Oa
VPB[4, 04,3, 02,45 03,2, 01,2, 01,2, 02,3, 03,1, 04,2, 02,3, 03,1, 04,2, C52,3} VPB[4, 04,3, 02
VPB4, 03,1, Oa,3, Oa,25 01,3, 03,25 03,1, 04,3, 02,35 O4,1» O2,4» O1,25 02,3 VPB4, 03,1, Oa,3, Oa
VPB[4; 02,15 03,45 01,3, 01,3, Oa,1, 01,3, 01,3, 01,4, 02,1, 04,3, 03,2, 01,4} VPBI
VPB[4, 04,3 01,45 01,3, 02,3, 01,35 04,15 02,15 O1,4> 02,15 01,35 O1,4, 51,4} VPB[4, O4
VPB[4, G3,1, 03,1, 02,45 02,3, Oa,2, 04,15 04,3, Oa,3, O1,3, 02,4, 01,25 Oa,1| VPB[4, o,
VPB4, G3,4, 01,4, 04,15 02,45 O1,4> 02,35 02,15 03,15 02,35 01,3, O1,45 04,3 VPB4, 03,1, 01
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n-1- Table[{vpb = Module[{n =3, m = 1@, i},
VPB[n, Sequence ee
Table [RandomChOice [ {O‘, 6} ] i=RandomChoice@Range@n,RandomChoice [Complement [Rangeen, {i}]]°? {m}] ] ] )
cf = CF[vpb], Length[cf] -1}, {20}] // MatrixForm

Out[ » J//MatrixForm=

VPB([3, 01,2, 02,1, 02,15 03,15 02,35 02,15 O2,1» 01,3, 01,35 03,1 VPB([3, 01,2, 03,1, 02
VPB[3, 03,1, 01,3, 03,1, 03,1, 01,3, 03,1, 03,1, 02,1, 02,1, 03,2} VPB[3, O3
VPB([3, G3,1, 01,3, 03,25 03,25 02,15 03,25 02,3, 02,3, 01,3, 02,1 VPB|[3, G3,1, 01,3, 02,15 O3
VPB[3; 01,3, 01,25 01,3, 01,25 01,3, 02,3, 02,1, 02,3, 02,3, 02,3} VPBP, 01,3, 01,25 01,3, O1
VPB|[3, 52,3, 02,3, 03,25 03,25 03,15 03,15 01,2, 03,15 02,15 02,1 VPB|[3, 03,2, 03,2, O1
VPB[3; 03,2, 03,1, 03,2, 03,2, 03,2, 02,1, 03,1, 03,1, 02,1, 52,3} VPBB; 03,2, 03,1, 03,2, 02
VPB|[3, 01,2, 01,3, 03,15 03,1, 03,25 02,15 01,2 O2,15 02,1, 02,1 VPB([3, 01,2, 01,2, 03,25 O1
VPB([3, 3,2, 03,2, 03,2, 03,2, 02,15 03,1, O2,1» O2,1» 03,1, O2,1| VPB[3, 3,2, 03,2, 03,2, 03,1, 02,1, O3
VPB[3, 03,2, 01,25 02,1, 02,3, 03,2, 03,1, 02,3, 01,2, 03,2, 51,2} VPB[-”, 03,2, 01,25 02,1, 02,3, O3
VPB([3, 52,1, 03,1, 03,25 01,25 01,3, 02,35 01,2, 01,25 01,35 01,2 VPB([3, 52,1, 03,1, 03,25 O1
VPB[3, 03,2, 03,2, 02,1, 03,1, 02,3, 01,2, 01,2, 02,3, 01,2, 83,1} VPB[3, 02,15 03,1, O2
VPB|[3, 52,3, 02,3, 01,25 03,15 02,15 02,35 03,2, 01,35 03,1, 02,3 VPB |3, 52,3, 02,3, O1,25 03,1, O2
VPB[3; 02,15 03,2, 01,25, 02,3, 01,3, 01,3, 02,1, 02,1, 01,2, 53,1} VPBB; 02,15 03,2, 01,25 02
VPB (3, 03,2, 03,2, 03,15 02,1, 03,25 01,25 01,3, 02,35 01,3, O3,2] VPB[3, 03,2, 03,2, 03,1, O2,1, 03,2, O1
VPB|[3, 03,2, 02,1, 03,1, 01,25 03,25 O1,25 O2,1» 01,25 01,35 O1,3 VPB([3, 03,2, 02,1, 03,1, O1
VPB |3, G2,3, 02,3, 02,35 03,1, 02,3> 02,15 01,3, O1,25 03,2 03,2 VPB|[3, 02,1, 03,1, O1,3, 02,1, O2
VPB|[3, G1,2, 03,1, 03,2, 02,35 03,15 01,25 03,15 03,25 03,25 01,3 VPB([3, 51,2, 03,1, 03,25 02,3, O3
VPB[3, 01,25 01,2, 02,1, 02,3, 01,2, 01,3, 03,2, 03,1, 01,2, 83,2} VPB[3, 01,25 01,25, 02,1, 02,3, O1
VPB([3, 02,3, 03,2, 01,35 01,3, 03,15 02,15 03,1, O1,25 02,1, O1,2] VPB[3, 02,3, 03,2, 01,3, 01,3, 03,1, O2
VPB[3; 01,25 01,35 01,25 02,15 03,1, 02,15 01,2, 01,3, 03,2, O1,2} VPB[3, 01,25 01,3, 01,25, 02,1, O3

n-1= Table[{vpb = Module[{n =3, m = 12, i},
VPB[n, Sequence @@

Table [RandomChOice [ {G’ 6} ] i=RandomChoice@Range@n,RandomChoice [Complement [Range@n, {i}]]”° {m} ] ] ] 4
cf = CF[vpb], Length[cf] -1}, {2@}] // MatrixForm

ouyf - $Aborted

Table[{vpb = Module[{n = 3, m = 16, i},
VPB[n, Sequence ee

Table [RandomChOice [ {G’ 6} ] i=RandomChoice@Range@n,RandomChoice [Complement [Range@n, {i}]1]”° {m} ] ] ] 4
cf = CF[vpb], Length[cf] -1}, {2@}] // MatrixForm
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m-1=  ExtractionGraph[obj_] := Module[{vd, n, gs, vs, es, p, m1, m2, g, q, k},
gs = VPBGenerators [n = Count [vd = T[0bj], _EOS]];
vs = {vd}; es = {}; p=0;
While[p < Length[vs],
ml = Count[vd = vs[++pl, X [_, _11;

Do [
m2 = Count[q = T[VWD[VPB[n, g /. {05, 5> o}]|]| »+vd], X_[_, _1];
If[m2 <ml,

If[! MemberQ[vs, q], AppendTo[vs, q]];
k = Position[vs, q][1, 1];
AppendTo[es, Labeled[p — k, g]]
1
{8, gs}

]
];

Graph[Table[Labeled [k, Kiength[vsgkgi-nls {Ks P}1, €s]

]

1= ExtractionGraph[VPB[3, Gi,2, 01,3, 01,25 02,15 03,15 02,15 01,25 01,35 93,25 O1,2] |

i

g1,2
V33

g13
24

Out[+]=
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Inf«]:= Extr‘actionGr‘aph [VPB[3, 02,3, 63’1, 32,1, 62’3, 31,3]]
16

out[+]=

Ql
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1= ExtractionGraph [VPB[3, 01,2, 01,3, 02,3]]

3
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In[#]:= Extr‘actionGr‘aph [VPB[4, 01,25 01,35 01,45 02,35 02,4, 03’4]]

6
Q
12 023 O34
S 5 5
O O O
a3 o ¥ Or2 024
4 4 4 4 4
@ O O Q Q
01,4 023 01,2 o ag13 03,4 023 014

out[]=
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n-1= ExtractionGraph [VPB[5, 01,2, 01,3, 01,45 O1,55 02,35 02,45 02,55 03,45 03,5, O4,5] ]

n-}= ExtractionGraph /@ {chbl, chb2, chb3, chb4}

ouf+J= { 10 6
10_ 6
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1= ExtractionGraph[VPB[3, Gi,3, 2,3, 01,2] |

Out[=]=

n1=  VPB[BR[n_, is_List]] := VPB[n, Module[{r, i},
7 = Range[n];
Sequence @e Table |
If[i>o,
l{i, 1+1}] = 7[{i+1, i}15 Ourpi+ag,ril>»
mll{-1i, -1 +1}] = 7[{-1+1, -1} Orp-iy,n[-i+1]

I,
{1, 1s}
1115

VD[br BR] := VD[VPB@br]

n-}- VPB[BR[3, {1, 2, 1, 2, 1, 2}]]

ouf-}= VPB[3, 01,2, 01,35 02,3, 02,1, 03,1, 03,2]

n-}= ExtractionGraph[BR[3, {2, 1, 2}]]
3
g1,2
2
Out[«]= ais
1
Ula ar2
0

P 3
2
K (4K
1
m-- VPB@BR[7, {2, 6, 4, -2, -3, -3, -1, -3}]

outf-J= VPB[7, 02,35 06,75 04,55, 02,3, 05,3, 03,5, 02,1, 85,3]
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- ExtractionGraphe@BR[7, {2, 6, 4, -2, -3, -3, -1, -3}]

Outf+]=
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mn/-1= ExtractionGraph@BR[5, {2, 4, -2, -3, -3, -1, -3}]

oufl 5

-1~ VPB@BR[5, {2, 4, -2, -3, -3, -1, -3}]

our-- VPB|[5, 02,3, Oa,5, 02,3, Os,3, 03,5, 02,1, Os,3]
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1= ExtractionGraph@VPB[5, 03,3, 04,5, 02,35 Os,35 03,55 02,15 O5,3]
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mn/-1= ExtractionGraph@VPB[3, bp[2, 3], bm[3, 1], bm[1, 3], bm[1, 3]]

115

Q|

249

&

Out[«]= 736

Ql
Q

L@;‘_—Q'—o<
z 2

Q

w

(@]
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mn-1= ExtractionGraph@VPB[3, bp[2, 3], bm[3, 1], bm[1, 3]]

1s
T4
25
J/
vaa
T31
43
outf+J= o
33 62
EI 02,1
ys, ve
3 UIa
Y7o
@]

http://drorbn.net/AcademicPensieve/Projects/OU/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: OU: Diamond.nb 2020-05-31 14:33:43

/1= ExtractionGraph@VPB[3, bp[2, 3], bm[3, 1], bm[1, 3], bm[3, 1]]

112

Ql

27

w

N
2

o
<
<
m
-
&
- _Q o= _Q| o= _Q| o= _Q| o
D
&

Q

o=
e
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n-1= ExtractionGrapheVPB[3, bp[2, 3], bm[3, 1], bm[1, 3], bm[3, 1], bm[1, 3]]

116

29

47

65

4——3
- 2
g
< § o= N o= & o

T13 2K

V7 v 10,

T31 021

v91 v121
3 023

n1-  RandomBraid[n_, m_] := BR[n, Table [RandomChoice [Range[n -1] | (-Range[n-1])], {m}]]

n[-1= RandomBraid [4, 8]
our - BR[4, {2, -2, 3, -1, -3, -2, 1, 2}]
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n-1= ExtractionGraph [RandomBraid [5, 10]]
20

out[+]=

inf-1= While[True, Print [ExtractionGraph [
Echo@RandomBraid [RandomChoice[ {3, 4, 5, 6, 7}] , RandomChoice[{8, 10, 12, 16, 20}1]111]

» BR[7, {1, -4, 2, 3,5, -6, -3, -4, 5, 4}]

» BR[3, {2, 1, -2,2, -2,1,2, -2, -1, -1, 1, 2}]
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1 0
. »0— 63— >0

» BR[6, {-5, -4, -5, 5, -4,1,4, -3,2,5, -1, -3,4, -2, -2,5, -2, -5, -2, 2}]
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m-1= BR[3, {2, 1, 1, 1}] // ExtractionGraph
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m-1= BR[3, {1, 2, 1}] // ExtractionGraph
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m-1= BR[4, {1, 2, 3, 1, 2, 1}] // ExtractionGraph

- BR[5, {1, 2, 3, 4, 1, 2, 3, 1, 2, 1}] // ExtractionGraph // VertexList // Length
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outf-]= 720

http://drorbn.net/AcademicPensieve/Projects/OU/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: OU: Diamond.nb 2020-05-31 14:33:43
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m-1= BR[4, {2, 3, -2, -2, -2, 1, 2}] // ExtractionGraph
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m-1= BR[4, {2, 3, -2, -2, -2, 1, 2, 3}] // ExtractionGraph
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m-1= {BR[4, {3, -2, -2, -2, 1, 2, 3}] // ExtractionGraph,
BR[4, {2, 3, -2, -2, -2, 1, 2}] // ExtractionGraph}
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m-}= BR[4, {2, 3, -2, -2, -2, 1, 2, 3} // Reverse] // ExtractionGraph
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