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Pensieve header: Extraction graphs for braids representing the Rolfsen table knots.

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_1:=JjlNCases[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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In[«]:=

pdf

In[«]:=

In[«]:=

pdf

In[#]:=

In[«]:=

pdf

Inf«]:=

In[«]:=

T[vd_vD] := FixedPoint[y@xR12Reduce, vd, 2%¢]

F[T_] /5 Head[T] =1=\VD := f[VD[T]]

VPB[n_, {os___}] :=VPB[n, os];

VD /: vdl_VD xxvd2_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}]]

VD[VPB[n_]] := VDee (EOS /@Range[n]);

2020-05-03 08:31:49

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__1] := VD[VPB[n, o]] ++ VD[VPB[n, os]]

VPBGenerators[n ] :

VPBGenerators[n] = FlatteneTable[{os,j, Gi,5}, {i, n}, {j, DeleteCases[Rangeen, i]}];

ProudFollowers[n_, o; ,; 1 := ProudFollowers[n, o;, ;] = Module[{p, d, s},

Flattene{oi,;j, 0y,i5 Gj,i»

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}]1}, {q, Complement [Range[n], {i, j, p}1}]

Hs

ProudFollowers[n_, G; ,; | := ProudFollowers[n, G;,;] = ProudFollowers[n, o;,;] /. 0i,; = G4,

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])]

CountOUForms [n_, m_] := Module[{k},

LengtheUnioneFlatteneTable [Tevpb, {k, @, m}, {vpb, ProudVPBs[n, k]}]]
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New Code

m-}=  AllOUs[n_, @] := {VDee Flatten@eTable[{BT[2i-1], EOS[2i]}, {i, n}]};
AlloUs[n_,m_ ] /; m>@ :=
SorteFlatten[All0Us[n, m-1] /. vd_VD :»> Module[{BTs, EOSs, k, max0, s},
BTs = Sort@Cases[vd, BT[1_ ] = 1];
EOSs = Sort@Cases[vd, EOS[1_] > 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

Inf+ ]:= Al1ROUs[n_, m_] :=
Select [All0Us[n, m] /. vd_VD :» Tidy@DeleteCases[vd, _BT], (# === R12Reduce[#]) &]

me1=  §[vd_VD] := Count[T[vd], X [_, _1]

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]],
@, Print["OMG, Trouble!"],
1, False, -1, True];

m1= VD /:Divisors[vd_VD] := Select[VPBGenerators[Count[vd, _EOS]], (#l vd) &];

VD /: Quotients[vd VD] :=
T[vD[vPB[Count[vd, _EOS], # /. {03, G- o}]] *»vd] & /@ Divisors[vd];

m-p=  OUGraph[n_, m_] := Module[{gens, OUs, k, d, g, q, m1, m2},
gens = VPBGenerators[n];
OUs = Flatten@Table[Al1lROUs [n, k], {k, @, m}];
OURule = Dispatch@Thread [0OUs - Range@Length@OUs];
Graph|
Range@lengtheOUs,
UnioneFlatteneTable|
ml = Count[d, X [_, _11;
m2 = Count[q = T[VD[VPB[n, g]] **d], X_[_, _1];
If[m2 <ml, Labeled[(d — q) /. OURule, g]|, Nothing],
{d, OUs}, {g, gens}
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Dror Bar-Natan: Academic Pensieve: Projects: OU: ExtractionGraphsForKnotBraids.nb

m-1=  ExtractVPB[vd_VD] := Module[{n, ds, d},
n = Count[vd, _EOS];
If[Length[ds = Divisors[vd]] =@, VPB[n],
d = FirsteSort[ds];
q=T[VD[VPB[n, d /. {05, G- c}]] #+vd];
Insert [ExtractVPB[q], d, 2]
115

CF[vpb_VPB] := ExtractVPB[T[vpb]];

Inf+]:= ExtractionGraph[obj ] := Module[{vd, n, gs, vs, es, p, m1, m2, g, q, k},
gs = VPBGenerators [n = Count[vd = T[obj], _EOS] ];
vs = {vd}; es = {}; p=0;
While[p < Length[vs],
ml = Count[vd = vs[[++p], X [_, _11;

Do[
m2 = Count[q = T[VD[VPB[n, g /. {05, G- 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]11]
1,
]{g, gs}
]
Graph[Table[Labeled [k, Kiength{vspkg-nls {Ks P}1, es]

]

n1=  VPB[BR[n_, is_List]] := VPB[n, Module[{r, i},
7t = Range[n];
Sequence @@ Table|[
I-F[i >0,
l{i, 1+1}] = 7[{i+1, i}15 Onpisag,rril>»
m[{-1, -i+1}] = n[[{-1i+1, -1i}1; Or[-i], n[-i+1]
]
{i, is}

1115

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

2020-05-03 08:31:49

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

Extraction Graphs for All Knots

np= (Print[# > (#// BR)1; Print[# // BR // ExtractionGraph]) & /@AllKnots[];

Knot[@, 1] - BR[1, {}]
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Knot[3, 1] -BR[2, {-1, -1, -1}]

15 23 34 4o

Knot[4, 1] »BR[3, {-1, 2, -1, 2}]

;
130

!
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Knot[5, 1] »BR[2, {-1, -1, -1, -1, -1} ]

19 _ 2 3 43 5 _ 6o

Knot[5, 2] -BR[3, {-1, -1, -1, -2, 1, -2} ]

Knot[6, 2] »BR[3, {-1, -1, -1, 2, -1, 2}]
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Knot[6, 3] >BR[3, {-1, -1, 2, -1, 2, 2}]
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154 19

1 O3
!170
Knot[7, 1] »BR[2, {-1, -1, -1, -1, -1, -1, -1}]

T3 241_ 39 _ 47 _ 55 _ 63 _ 7 _ 8o

Knot[7, 2] >BR[4, {-1, -1, -1, -2, 1, -2, -3, 2, -3}]

2020-05-03 08:31:49

Knot[7, 3] >BR[3, {1, 1, 1,1, 1,2, -1, 2}]

a4 234 324 414 57_ 64 73 81 %
o0—d1; I2;1 o1, I2;1 I3; I13 >0 012 >0 021+ >0

Knot[7, 4] >BR[4, {1, 1, 2, -1, 2, 2, 3, -2, 3}]

171 249 325 424 514 67 74 83 91 100
2 P s o1

g 23 g g g
° t; 3.1 3 1 41 4 al t2>0

Knot[7, 5] >BR[3, {-1, -1, -1, -1, -2, 1, -2, -2} ]
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Ql
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Ql

Ql
N
Q
NV
©
N

0
52,

Knot[7, 6] >BR[4, {-1, -1, 2, -1, -3, 2, -31]
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Knot[7, 7] >BR[4, {1, -2, 1, -2, 3, -2, 3}]
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159
012 O34
244 352
]
4 012
£y 937
T31 014
830
T31
421 1124

2
210

Knot[8, 1] »BR[5, {-1, -1, -2, 1, -2, -3, 2, 4, -3, 4}]

Knot[8, 2] >BR[3, {-1, -1, -1, -1, -1, 2, -1, 2}]
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Ql
Y

Ql

Knot[8, 3] >BR[5, {-1, -1, -2, 1, 3, -2, 3, 4, -3, 4}]
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Knot[8, 4] >BR[4, {-1, -1, -1, 2, -1, 2, 3, -2, 3}]
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3 03,1
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Knot[8, 7] >BR[3, {1, 1, 1,1, -2, 1, -2, -2}]

144 234 324 414 5_ 64 7s_ 81_ %
O—01; F2.1 I1; I2:1 g3; I13>0—021>0—F12>0
Knot[8, 8] - BR[4, {1, 1,1, 2, -1, -3, 2, -3, -3}]
159 237 320 415 514 69 74 83 9 100
oo, I2:1 I3; I13 % F41 G24 I1; G210
Knot[8, 9] -»BR[3, {-1, -1, -1, 2, -1, 2, 2, 2}]
176
021 O23
258 361
Tr2 013 UT,s
Ao 543 y 646
T71 023 023 071
2 825 8
T 2 013 3 E,Z
15 1112 1245
*
T3 1 031
13 147 1610
]
a1 T2 021 T3
177 5
g12
155 203
02,1 02,1
193 22,
J12 3,2
214 244
1 031
23p
[©]
Knot[8, 10] - BR[3, {1, 1,1, -2, 1,1, -2, -2}]
150 236 322 443 5g 64 73 81_ 9%
0 Fr2 >0 021 o1 31 23 o3 o1 G310

Knot[8, 11] - BR[4, {-1, -1,

http://drorbn.net/AcademicPensieve/Projects/OU/#MathematicaNotebooks
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Knot[8, 13] > BR[4, {-1, -1, 2, -1, 2, 2, 3, -2, 3}]
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1151

Knot[8, 14] > BR[4, {-1, -1, -1, -2, 1, -2, 3, -2, 3}]

1025 108,
SigeR]1103;
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Ql

Knot[8, 15] -BR[4, {-1, -1, 2, -1, -3, -2,

Ql
o

’21 ’2: 73} }

Knot[8, 16] »BR[3, {-1, -1, 2, -1, -1, 2, -1, 2}]
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1716
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19;
a3, 023
236
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o

Knot[8, 17] > BR[3, {-1, -1, 2, -1, 2, -1, 2, 2}]
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1124

Ql

Ql

023 —
ag12 031 032
225 3
3 g3
N 203 25,
O34 021
24,4 274

.3
26,

e

6]

Knot[8, 18] > BR[3, {-1, 2, -1, 2, -1, 2, -1, 2}]
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Ql

.3
299
o

Knot[8, 19] > BR[3, {1, 1,1, 2,1, 1, 1, 2}]
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Knot[8, 20] >BR[3, {1, 1,1, -2, -1, -1, -1, -2}]

118 214 310 47_ 56 64 72 81 %

o g- o - - - -
O—01; Al f; 3.1 3, 923 3; t2—>0

Knot[8, 21] »BR[3, {-1, -1, -1, -2, 1, 1, -2, -2}]
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Tz1 02, o
A3 %14

Ql

Knot[9, 1] >BR[2, {-1, -1, -1, -1, -1, -1, -1, -1, -1}]

14
© 1

24 31

3
o
oo

44 59_ 67_ 75_ 83_ 94 100

1
23 g 2 23 T
t t t, t t >0

o]
Ql
ot

Knot[9, 2] -BR[5, {-1, -1, -1, -2,1, -2, -3, 2, -3, -4, 3, -4}]

13531
17134 5 6—4mg3°33%633
Q

Knot[9, 3] >BR[3, {1,1,1,1,1,1,1, 2, -1, 2}]

Te4 254 344 434 524 614 77 84 93 104 1o
0 Fr2>0 02 1=0T12>0—021=0T12>0— 02 1>0— O3>0 01 3~0—T12>0— 0210

Knot[9, 4] >BR[4, {-1, -1, -1, -1, -1, -2, 1, -2, -3, 2, -3} ]
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Knot[9, 5] BR[5, {1, 1, 2, -1, 2,2, 3, -2, 3, 4, -3, 4}]

1186 2113 368 467 5a1 622 715 8 97 10, 13 127 13g

Knot[9, 6] >BR[3, {-1, -1, -1, -1, -1, -1, -2, 1, -2, -2}]

T4

Ql
2

:

3

s
Ql

N

a

©

Ql
N_x
Ql
NG
©
N

Knot[9, 8] -»BR[5, {-1, -1, 2, -1, 2, 3, -2, -4, 3, -4}]
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Knot[9, 9] >BR[3, {-1, -1, -1, -1, -1, -2, 1, -2, -2, -2}]

176

Ql
-
_hw
N
ke
=

Ql
N
n

Ql
N
w

3

Ql
NG
~

&

Knot[9, 18] > BR[4, {1, 1, 2, -1, 2, 2, 2, 2, 3, -2, 3}]

1131 282 345 4 534 624 714 87 94 103 114 129
0—F12~0-F31~0-023 F21 g1, I21 a1, I41 G24 F2.1 Tt2-0

Knot[9, 11] > BR[4, {1, 1,1, 1, -2, 1, 3, -2, 3}]
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X{\ 147
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435 3o,
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g —
5 T3,

G
’115740)%}& 12174
. a:

[

a.
1041 1§84

Q|

I‘Hg;; &13

013&33 28 g 1552

DXN\ 20, %bs,

24,

Knot[9, 12] -BR[5, {-1, -1, 2, -1, -3, 2, -3, -4, 3, -4} ]

9 w51
108s 044 '_"
. e O

Knot[9, 13] > BR[4, {1, 1,1, 1, 2, -1, 2, 2, 3, -2, 3}]

1163 2117 371 442 525 624 714 87 94 103 114 129
L

g g 23 g
127 ) Al 3 o t, 41 4 ot t,2-0

Knot[9, 14] »BR[5, {1, 1, 2, -1, -3, 2, -3, 4, -3, 4}]
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¢
X&U My

2\
T42 O S4g0
10215 A7
14 257 9344
a g 150 4643
20,

D4

Knot[9, 15] -BR[5, {1, 1, 1, 2, -1, -3, 2, 4, -3, 4}]
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g; (of

)kgs\( %53
50

T1:40850 '%323

29
U%is\f ,3| 122
X},s\d( % 317

964
124193904
1%14;'5145 %94,

)%1\?'1184
51&34 x‘{’(v‘m
’

57, 952 T2bs,

22, %2,

'260
6]

Knot[9, 16] >BR[3, {1, 1,1, 1, 2, 2, -1, 2, 2, 2}]

112 2714 346 425 518 6g 77 85 9; 104 11,

0Tt

Knot[9, 17] »BR[4, {1, -2, 1, -2, -2, -2, 3, -2, 3}]
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Ql

Q
o>
3

4246

Knot[9, 18] >BR[4, {-1, -1, -1, -2, 1, -2, -2, -2, -3, 2, -3}]

Knot[9, 20] > BR[4, {-1, -1, -1, 2, -1, -3, 2, -3, -3}]
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Knot[9, 21] >BR[5, {1, 1, 2, -1, 2, -3, 2, 4, -3, 4)]
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Knot[10, 1] - BR[6, {-1, -1, -2, 1, -2, -3, 2, -3, -4, 3, 5, -4, 5}]
Vertex count: 4284

Gr‘aph{ %ﬂ Edge count: 10971

Knot[1@, 2] »BR[3, {-1, -1, -1, -1, -1, -1, -1, 2, -1, 2}]
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Knot[10, 13] > BR[6, {-1, -1, -2, 1, 3, -2, -4, 3, 5, -4, 51]
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Knot[10, 16] »BR[5, {1, 1, 2, -1, 2, 2, -3, 2, -3, -4, 3, -4} ]
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Knot[10, 18] »BR[5, {-1, -1, -1, -2, 1, -2, 3, -2, 3, 4, -3, 4}]
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Knot[1@, 20] »BR[5, {-1, -1, -1, -1, -2, 1, -2, -3, 2, 4, -3, 4} ]
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Knot[10, 33] > BR[5, {-1, -1, -2, 1, -2, 3, -2, 3, 3, 4, -3, 4} ]
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