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(Alt) Inf]:=

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\HigherRank"] ;
Once[<< KnotTheory™ ];
<< Rot.m

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

Loading Rot.m from http://drorbn.net/AP/Projects/HigherRank to compute rotation numbers.

(Alt) Inf]:=
{
{ro,pxx[15 1_5 J_15 Po,pxx[-15 1_, J_13,
{ra,ppx[1s 15 J_15 Pa,ppx[-15 1_, J_1},
{ri,rest[1, 1_5 J_ 15 Pirest[-15 15 J 13,
Yile , R_1
} = Get["px-data.m"]
(Alt) Outf]=
P3,5 X1,5 X2,1 P3,5 X1,i X2,i  P3,j X1,§ X2,i
{{p_’,,j X1,i X2,i — >~ + }
T, T, T, T,
P1,j P2,i X3,i  P1,j P2,j X3,i
{pl,j P2,i X3,i = P1,5 P2, X3,i» — + },
LE T1
T2 P1,j P2,5 X1,i X2,1 P1,5 P2,i X1,j X2,1i P1,5 P2,j X1,5 X2,i P1,i P2,j X1,i X2,5
{ -1+T; T, - (-1+T1) Ty (-12+T1Ty) ; (-1+T1) Tq ' (-1+Tq) (-1+T1Ty) :
P3,5 X3,i P1,5 P3,i X1,5 X3,1 P1,5 P3,j X1,5 X3,1
Ty (-1+T1T) PPy (-1+T1) Ty (-1+T1Ty) ' -1+Ty )
T2 P2,5P3,§X2,i X3,i  P2,jP3,i X2,5 X3, P1,i P3,j X1,i X3, T2 P2, P3,q X2,i X3,
T, ) Ty (-1 +T1T)) ) (-1+T1) (-1+T1Ty) ' T (-1+T,Ty)
P1,5 P2,i X1,i X2, (=1+T2) P1,i P2,jX1,i X2,i (=T1 -T2+ T1T3) P1,jP2,jX1,i X2,
T2 (-1+T,Ty) ) (-1+T) Ty (-1+T1Ty) ' TZT, (-1+T1 Ty) :
P1,5 P2,i X1, X2,i P1,5 P2,j X1,5 X2,i P1,i P2,j X1,i X2,5
(-1+T1) Ty (-1+T1Ty) " T, (-1+T1Ty) ) (-1+Tq) (-1+T1Ty) '
P1,5 P2,j X1,i X2,5 P3,5 X3,i P1,5 P3,i X1,i X3,i  P1,i P3,5 X1,i X3,i
T1 (-1+T1Ty) 7T1 (-1+T1Ty) ) Ti (-1+T1Ty) : (-1+T1) T1 T, )
P1,5 P3,5 X1,i X3,1i P1,5 P3,i X1, X3,i (-1+T2) P2,jP3,i X2,i X3,
T%TZ . (-1+T1) Ty (-12+T1Ty) : T Ty, (-1+T1Ty) "
P2,i P3,j X2,i X3, (-1+2T3) Pa,jP3,§X2,i X3,i P2,jP3,iX2,jX3,i P2,jP3,5 X2,j X3,1
T T, ) TIT3 i T (-1+TyTy) TiT,
P1,i P3,j X1,i X3,5 P1,j P3,j X1,i X3,5  P2,5 P3,j X2,i X3, © P3,k X3,k
(-1+T1) (-1+T1Ty) ; T, (-1+T1Ty) ) T, (-1+T1Ty) }’ 7T1 (—1+T1T2)}
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In[«]:= r‘1,r‘est[:|-.v 4, 5]

Out[]=
T2 P1,5 P2,5 X1,4 X2,4 P1,5 P2,4 X1,5 X2,4 P1,5 P2,5 X1,5 X2,4 P1,4 P2,5 X1,4 X3,5
- - + +
—1+T1T2 <—1+T1) Tl (—1+T1T2) (—1+T1> T]_ (—1+T1> (—1+T1T2>
P3,5 X3,4 P1,5 P3,4 X1,5 X3,4 P1,5 P3,5 X1,5 X3,4
——— —P1,5P3,5 X1,4 X3,4 + + -
T]_ (*1+T1T2) <*1+T1) T]_ (*1+T1T2) *1+T1
T2 P2,5 P3,5 X2,4 X3,4  P2,5 P3,4 X2,5 X3,4 P1,4 P3,5 X1,4 X3,5 T2 P2,5 P3,5 X2,4 X35
- - +
T, T (-1+T1Tp) (=1+T1) (-1+T,Ty) Ty (-1+T1Ty)
(Alt) Inf]:=
{p*: X*: 77*: §*} = {m, & P5 X}; (u_i__)* = (U*)is
(Alt) Inf ]:=
Zip,[&] = &5
Zipo s (8] i= (Collect[s // Zippy, &] /- f_- &% = (DLF, (&7, dyl)) /. c* >
(Alt) Inf]:=

px2g[&_] := Module[{ps, xs, Q},
ps = Union[Cases[&, p_, »]]; xs = Union[Cases[&, x , »]];
Q = Sum[p@” x8" gpop2y,xe2],per31, 031> {POs PS}, {X0, x5}];
Expand [Zip,. . [& eQ] /e 8a,p,i,j »If[a ===, 8a,i,j, 01]

]

Inf-]:= px2g[ Pi,j X2,i Xz,j]

Out[«]=
285,5,i 82,3,3
(Alt) Inf]:=
Ri[1, 1 , 7 ]= pPX2g8[ri, rest [1, i, 311
(Alt) Outf]=
81,3,j 82,i,1 T:81,5,1 82,5,  81,3,5 82,5,1 81,i,1 82,3,3
- + - + +
(—1+T1) Tl (—1+T1T2> —1+T1T2 (—1+T1> T1 <—1+T1) (—1+T1T2>
81,3, 83,i,i 82,5,j 83,1,1 83,3,1
- + ~81,5,i83,5,i%
(*1+T1) Tl (*1+T1T2) T1 (*1+T1T2) T1 (*1+T1T2>
81,5,5 83,5,i T282,5,183,5,1 81,i,1 83,3,3 T2 82,5,1 83,3.3
- - +
—1+T1 T]_ (—1+T1> (—1+T1T2) T1<—1+T1T2>
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(Alt) Inf]:=

Ril-1, i, J_1 = pXx2g[ry rest [-1, 1, J1]

(Alt) Outf]=
81,5,1 82,1,1 81,5,5 82,1,i 81,i,i 82,j,1 81,i,i 82,5,1
Tf (-1+T1Ty) : (-1+T1) T1 (-1+T1Ty) - (-1+Ty) (-1+T1Ty) : (-1+T1) T (-1+T31Ty) )
81,5, 82,3,i 81,5, 82,3,1 81,5,i 82,3,1 81,5, 82,3,i 81,i,i 82,3,3
Ti (-1+T1Ty) : Ty (-1+T1Ty) - Ty T, (-1+T1Ty) : T1 (-1+T1Ty) ) (-1+T1) (-1+T1Ty) :
81,3,1i 82,5,3 81,j,i 83,i,i 81,5,5 83,i,i . 82,5,1 83,i,i 82,5,i 83,i,i .

T]_ (*1+T1T2) T% (71+T1T2) (*1+T1) T]_ <*1+T1T2) T]_ (*1+T1T2) T1T2 (*1+T1T2)

82,5, 83,1,i 83,5,1 81,i,i 83,3,1 81,3,1 83,3,i  82,i,i 83,5,i 82,j,i 83,j,i
T1h1+T{D)_T1h1+T{B)+(—1+H)HT2_ T27, ’ T2 7, : T2 73 )
28,5,183,5,i 82,5,83,3,1 81,i,i 83,5,5 81,5,1 83,3,5 82,5,1 83,3,3

TIT, ) T, : (-1+Ty) (-1+T,Ty) _H(—1+HTﬁ _H(—1+HTﬁ

In[«]:= pXZg[re,pxx[l) ie, je] r'l,ppx[:l-.v i1, j111]

Out[e]=
81,j1,j0 82,i1,i0 83,je,i1 81,51,j0 82,j1,ie 83,50,i1
81,j1,i0 82,i1,i0 83,j0,i1 — - 81,j1,i0 82,51,ie 83,j0,i1 *+
T1 T1
(Alt) Inf ]:=
e[{1, i6_, jo_}, {1, i1_, j1_}] = pXx2g[ro,pxx[1, i@, jO] ry ppx[1, i1, j1]]
e[{1, i6_, jo_}, {-1, i1_, j1_}] = pXx2g[ro,pxx[1, 10, jO] ry ppx[-1, il, j1]]
e[{-1, i6_, jo_}, {1, i1_, j1_}] = px2g[re,pxx[-1, 10, jO] ry,ppx[1, il, j1]]
6[{‘1: i@_, je_}: {'11 il_, jl_}] = pXZg[PO,pxx['ls ie: ]0] r‘1,ppx['1.v il: J]-]]
(Alt) Outf]=
81,5j1,50 82,i1,ie 83,je,i1 81,51,50 82,51,ie 83,je,i1
81,j1,i0 82,i1,ie 83,j0,i1 — - 81,5j1,i0 82,51,ie 83,j0,i1 *+
T1 T1
(Alt) Outf]=
81,51,ie 82,i1,i0 83,j0,i1  81,j1,j0 82,i1,ie 83,j0,i1  81,j1,ie 82,j1,i0 83,j0,i1  81,j1,j06 82,51,i0 83,je,i1
_ N N _
T T2 T, T2
(Alt) Outf]=
81,j1,i0 82,i1,i0 83,j0,i1  81,j1,j0 82,i1,ie 83,j0,i1  81,j1,i0 82,j1,i0 83,5j0,i1  81,j1,je 82,j1,ie 83,50, i1
_ 4 N _
T, . T T, T, Ty
(Alt) Outf]=
81,51,i0 82,i1,i0 83,j0,i1  81,j1,j0 82,i1,ie 83,50,i1  81,j1,ie 82,51,i0 83,50,i1  81,5j1,j0 82,71,i0 83,j0,i1
- - +
T, 2T, T, 2T,
(Alt) Inf]:=

Tile s R_1 = px2g[¥i[e, k1]

(Alt) Outf]=
© 83,k,k

T1 (-1+T1Tp)
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(Alt) Inf]:=
T3 =Ty Ty;
CF[&_] := Factor@Together[&];
e[K_] := Module[{Cs, 9, n, A, s, i, j, k, A, G, gEval, Y, yEval, c, z},
{Cs, ©} =Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n +1];

Cases[CS, {s_ ,i,7 }» (A[[{i: I {i+1, j+1}] += (-;’S TS—;l))];

- T(—Total[w]—Total[Cs[All,l]]])/z Det [A] s

G

Inverse[A]l; gEval[& ] :=CF[& /.8, ,.,s » (Gla, A1 /.- T>T,)1;
gEval [Z:1=1 Z‘:H e[Cs[kil, Cs[k211];

z += gEval [Z:=1 Ry @@ Cs[k] | ;

z 4= gival[ > " " TalolKI, K]

{8y, (A/.T>Ty) (A/.T>Ty) (A/.T=Ts) 2z} //CF

|

4

(Alt) Inf ]:=
Timing[©[Knot[3, 1]]]

KnotTheory: Loading precomputed data in PD4Knots'.

(Alt) Outf]=

{e.,

{1—T+T2 14T -T T T+ 2T T, - T3 - Ty T3+ T3 T3 -2 T3 T3+ 2Ty T3 -2 T3 T3 + 2 T3 T3

, 2 })
T TiT (-1+T1Ty)

(Alt) Inf]:=
Timing[©[Knot[4, 1]1]]
(Alt) Outf]=
1-3T+T2 (1-3Ty+T3) (1+T1Ty) (1-3T,+T3)
{9.015625, {f , - }}
T T3 T2

https://drorbn.net/AcademicPensieve/Projects/HigherRank/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: theta_to_14.nb 2024-06-14 01:39:17

(Alt) Inf]:=
Timing[6[Knot ["K11n34"]]]

KnotTheory: Loading precomputed data in DTCode4KnotsTo11".

KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of
2005.
(Alt) Outf]=
{0.015625,

1

{1, S (T3 - 2T+ T - 2T T+ 2T T+ 2T T - 2T T+ T3+ 2Ty T3 -2 T3 T5 -
112 (=4 + 1112
2T T - 2T T+ 2T T3+ T3 T3 -2 T3+ Ti T3+ T3 T3 - 2T T3+ T3 - 2TaT5 + T3 T5 + 2 T3 T3 +
2T T+ T T, - 2T T+ TP T+ 2Ty T+ T3 T5 4T, T3 - 4T T + T3 T, + 2 T30 15 - 2T, TS -
2T TS 2 T TS - ATy TS+ 12T TS AT TS 2 T8 TS -2 T TS -2 T TS+ 2 T2 T, T ) -
ATST) - AaTI T T T+ 2T T+ T2 2Ty Ts 82288y —210 18
T - 2T T+ T T+ T - 2T T+ T T2+ 2 T3 T30 -2 TS T2 218 7132 -2 13% 13° +

2T TR TR TR 27T 2T TR 2T TR 2 T TR TR TR 2T T 4 TIO TR }}

(Alt) Inf]:=
Timing[6[Knot ["K11n42"]]]

(Alt) Outf]=

{9.03125,
1

{1,— (T1+ T3+ - 2Ty T -2 T3 T, - 2 T3 T+ T T+ T3 -2 Ty T3+ 2T T3+ 2 T3 75 -
T4T3 (-1+T, T
1712 (-1+T1T3)

2T T+ Ty T - 2T T3 + 2 T3 T3+ 274 T - 2T, T3+ Ty T - 2T T5 + 2 T3 T +

2T T - 2T T T TS T - 2 T TS - 2T T 2 T T TS 4 TH TS TS TS

(Alt) In[ ]:=
PD[GST48] = PD[X[1, 15, 2, 14], X[29, 2, 30, 3], X[40, 4, 41, 3],
X[4, 44, 5, 43], X[5, 26, 6, 27], X[95, 7, 96, 6], X[7, 1, 8, 96], X[8, 14, 9, 13],
X[28, 9, 29, 10], X[41, 11, 42, 10], X[11, 43, 12, 42], X[12, 27, 13, 28],
X[15, 31, 16, 30], X[61, 16, 62, 17], X[72, 17, 73, 18], X[83, 18, 84, 19],
X[34, 20, 35, 19], X[20, 89, 21, 90], X[92, 21, 93, 22], X[22, 79, 23, 80],
X[23, 68, 24, 69], X[24, 57, 25, 58], X[56, 25, 57, 26], X[31, 63, 32, 62],
X[32, 74, 33, 73], X[33, 85, 34, 84], X[35, 50, 36, 51], X[81, 37, 82, 36],
X[70, 38, 71, 371, X[59, 39, 60, 38], X[54, 39, 55, 40], X[55, 45, 56, 44],
X[45, 59, 46, 58], X[46, 70, 47, 69], X[47, 81, 48, 80], X[91, 49, 92, 48],
X[49, 91, 50, 90], X[82, 52, 83, 51], X[71, 53, 72, 52], X[60, 54, 61, 53],
X[74, 63, 75, 641, X[85, 64, 86, 65], X[65, 76, 66, 77], X[66, 87, 67, 88],
X[94, 67, 95, 68], X[86, 75, 87, 76], X[77, 88, 78, 89], X[93, 78, 94, 79]1];
(Alt) Inf]:=
AbsoluteTiming[gst48 = 6[GST48] ]
(Alt) Outf]=
{14.5462,

(-1+2T-T2-T42T*-T°+T%) (-1+ T -2T*+ T2+ T0 =277+ T8) 1

g -
T T2 (L1147, Ty)

https://drorbn.net/AcademicPensieve/Projects/HigherRank/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: theta_to_14.nb 2024-06-14 01:39:17

(T3-3T0+4T]-2T5-2T3 +4T° - 277 -2 T2 +4 TP - 3T+ TP -3 i T, + 6 T5 T, - 3T, T, -
BT T, +12 T, - 6T T - 6T T, + 12T T, - 6T T, -3 1 T, + 6T T, -3T1° T, - T; T2 +
3T TS -TST5 4T T5+9T3To-7T3T5-3T°T3+8 T T5-3T 2 T5-7T T3+ 9T 15 -

AT T T 3T TP T 2T +6T3T3-10Ti T3 +3 T, T2+ 2To T3 -3T, T +

AT T - 2T T+ 2T - T T - T T+ 2T T - 2T T3+ 4T T3 -3 T8 T3« 271/ T3 +
3T T5-10 T T5+6 T3 T3 - T T3+3T3T5-10T; T3 +3 T3 T3+ 17 T3 T3 - 19 T5 T3 +

10T T -7T3T3+6T; T, -T10T; - 18T T3 +35T1° T, - 18T 15 - T* T3+ 6 T T3 - 7 T30 15 +
10Ty T3 -19T8 T3 + 17 T1° 15 + 3T2% T3 - 10 T3 T3 + 3T22 15+ T, - 3Ty T, + 3Ty T, + 17 T1 T5 -
3BT T+ 22 T8 TS+ 7T T3 -11To T -6 T T5+ 14T 15 + 11T T3 - 31 T2 T3+ 9 T3 T +

T T +8TI8T5-15T1 T5+9T18T5+16T1° T3 -32T3 T3+ 15 T8 15 + 3 T22 75 -3 24 75 +

TP T, -3T5+6Ty 1o - ToTS+2T3T5-19T1T5 +22 T3 TS +24T5 TS - 68T, TS +43 T3 TS +

9Ty TS - 29T TS + 2 T TS - 12 T12 15 + 28 T2 TS - 42 T3 TS + 26 TP TS - 29 TI8 TS - 717 TS +
45718 TS - 64T TS + 247078 w18 T TS 17 T2 T8 + 273 TS -T2 1S v 6 TP TS -3 T8 TS

AT) 3Ty To-ATIT)-3T3T,+10T i To+7T3T,-68TS T, + 74T, To+14T3T] -56T5 T} +
14T T +55 T T - 23 T2 T+ 11T T+ 51 T34 T - 33T T, +41 T8 T, + 28 T2/ T, - 60 Ti8 T, +
16T T, + 68T T, 62T T, +5T22 T +10T2 T -3 T34 T, 4T 15 -3 T8 72 +4T¥ 75 -

2T 6T T +9Ta T+ AT TS - 7T TS - 11Ty 1o +43 TS T5+14 T, T3 - 123 T3 15 + 133 T3 75 -
36T TS -89 T TS+ 136 T2 T8 - 127 T2 15+ 31T T3 - 31 T° T + 16 T1° T3 - 3377 TS -
2811875 +109 TP T8 - 115720 15 + 24 T2 78 4 51 T2 T8 - 27 T3 TS + T4 TS + 4 TP TS + 9 T28 75 -
6Ty T8 -2T38 T8 - 2T5+12 Ty T3 -7T3T; -2 T3 T +6T1T5 - 6T, T3+9T5T5 - 56T, T5 +
1337871514910 T5 - 10T 15+ 224 T T3 - 314 T2 T + 67 T3 15+ 111 T34 15 - 124 T T3 +
38T18T5-49T1  T5+50T18T5-38T12T5-47 T2 15+ 95T 15 - 68 T2 T + 8T T5 + 32 T34 1) -
19TP T - 2T T 7T 15+ 1278 15 - 2T T3 +4 T2 -6 Ty T2 -3 T2 T2 + 2 T3 T2 - T T2 +
147572 - 29T T30 + 14T, 722 -36 T8 13- 10T 1,2 + 240 T2 T2 - 314 111 T2 + 74 T2 T3° +
4317773238611 132+ 200 T1° 132 + 34 T30 130 - 37 71/ T2 + 186 T1° T3° - 186 T1° T3 +
13672973 - 22 T20 720 _ 12722720 4 46 T3 T3P - 93T 132+ 30T 132 + 11 T2 722+ 2 T2/ 139 -
3T TR 6T T30 +4T0 T - 2T 6Ty T3 +8 T2 T3 - T3 T3 - 18 T Tah + 11 T3 Tt +

278 T3t 455 T T3 -89 T8 T3 + 224 T3 T3 - 314 TP 13 - 92 T3 T2 + 764 T12 T2 - 899 72 21 +
27371 T30 + 176 T2 T30 - 382 118 T30 + 391 17/ T3t - 420 T18 T3t + 75 T2 151 + 212 T30 15 -

156 T3 T3 - 46 T2 T -6 TP T3 + 65 T2 T3 + 76 T2 T3 107 T2 T3 + 31 T3/ 151 - T8 13t +
8T T -6T T -2 T3 T3 - 2 T2 + 12Ty TR2 -3 T3 T3 - T3 T3 + 35 T3 T3 - 31 T3 T3 -
12787 - 23T] T3+ 136 T8 132 - 314 T3 T2 + 74 112 132 + 764 T3 T3° - 1304 T12 T32 + 293 T3> T3 +
744 T34 722 - 996 T1> T22 + 616 T16 T52 - 380 T2/ T32 - 68 T8 T32 + 589 T1° T3 - 596 T2 T3° -

72T T2 +294 T2 152 + 38T T2 - 64 T3 T3 - 123 T3 T3 + 60 T30 T3° + 93 T2/ 132 - 69 T28 152 -
TP T 3T T+ 12T T2 - 2 TP T2 + 4T -6 T T -7 T2 T, + 2 T3 T2 - 18 T3 T5° +

9T T +28 TS T3> + 11T/ T2 - 127 TS5 T2 + 67 T3 T3> + 431 T1° T3° - 899 T11 732 + 293 T1° T3 +
1556 T3 T3% - 1724 71 T3° + 887 T1° T3% + 223 T1 T3° - 480 T3/ T3 + 998 T} T3 - 905 T1° T3 +
2127273 + 686 T21 732 - 294 722 722 - 313 T2 722 + 146 T24 T2 + 24 TP 132 + 123 T3 132 -

238 T T2+ 65T T2 +45T22 72 + 2T T2 -7 T T2 -6 T2 T2 4T3 T2 -3 73 -3 T, T3* +
oIy 2T T T T T A2 T T s T T 31 T T3+ 111 T TS - 386 THO T 4
273 T T30 + 744 TP T30 - 1724 TP T34 + 705 T34 T5% + 482 T1° T5* - 1315 T1° T5* + 1061 T7' T3 -
855 T8 T3* - 14071 T3* + 809 T2° T3% - 758 T T3* - 370 132 T3% + 595 T> T3* + 58 T2* T3% -

229 TP T+ T8 Tyt v 95 T T34 + 124 T8 T3 - 151 TP T5* + 19 T2 T3 - 2 T3 T3 + 9 T2 1% -
3TE T 3T T+ T + 6T Ty 4T T +4T3 T +6 T T3 + 26 TS T3° - 33T T5° - 31 TS5 T3° -
124T9 T3 +200 TP T2 + 176 TX T5° - 996 T2 T5° + 887 T2 T3 + 482 T34 T3° - 1534 T2 T3° +
1712718 T3° - 619 T2/ T2° - 569 T2 T2° + 1420 T2° T2° - 914 T2 T2° - 229 T21 T2° + 992 T2 T2° -
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257 T3 737 - 598 T2 73° + 440 T2 T3° - 15 T2 T5° - 50 T3/ T5° - 167 T8 15" + 92 TP T3> + 74 T2 T5° -
AT TP AT TY AT Ty + 6T T + TP T -3 T T -Ta T3 -3 T3 T3 -7 T Ta8 +

8T T3 -29TS T30 + 41T T3P +16 T3 T30 + 38 T3 T2 + 34 T10 136 - 382 TI T30 + 616 TR2 T30 +

223 T3 138 - 1315 T14 728 + 1712 T1° T3° - 720 T18 T3° - 1180 T7’ T3° + 2146 T13 T3° - 1310 T}° T3° -
260 T2 73° + 1108 T2 T3° - 545 T22 738 - 555 T2 136 + 792 T2 736 - 94 72> 726 _ 359 T26 726 .

256 T2/ T3 - 24 T28 728 + 109 T2 T2 — 189 T30 T3 + 60 T3  T5P + 17 T2 T,° -3 TP T3 - T34 T5° -
3TP T +2T3Ty +10T3 Ty 15T, T3 — TS T3 + 28T, T3 -33T5 73 49T, T3/ - 37 T1° 137 +
391 T8 T3 - 380 T1° T3/ - 480 T1° T3/ + 1061 T1* T3/ - 619 T1° T3/ - 1180 T1° T3/ + 2566 T;' T3’ -
1730 T18 737 - 591 T1° T2/ + 1520 T2° 737 - 933 121 727 - 265 T3 T3/ + 476 T2 T3 + 123 T4 15 -
791 T2 T2 + 681 T2 T2 — 213727 737 - 82 T8 13 -8 TP T3 + 74T 13 + 42 131 737 - 59 132 137 +
1073 Ty + 2T Ty + 32T 8+ 3 T 19T T2 8+ 9T T8 + 45 TE T8 60 T T28 - 28 TS T8 +
50T T32 +186 T3P 138 420 T 132 - 68 T12 738 + 998 T1° 728 - 855 T1% T28 _ 569 77> T28 +

2146 T1° 138 - 173017/ T3 - 492 T18 13% + 2218 TP 138 - 1372 T3° T;° - 146 T1 T3° + 878 T2 T3° -
163 T 138 - 695 T34 138 + 872 TP T52 - 162 T8 T3 - 458 T2/ T5° + 506 T28 T5° - 208 T2° T3° +
44T TR 100 T T2+ 79T T8 19 T8 T8 -5 T 138 + 3 TP T8 + 3 T8 138 - 13 73° -

10T T+ 17T T3+ 16 T3 T3 - 64 TS T3 + 16 T, T3° + 109 To T5° - 38 75 T5° - 186 T1° T3° +
75T 132 +589 T2 137 - 905 T3 T2° - 140 T2 T2° + 1420 TI° T3 - 1310 T1° 132 - 591 717 T3° +
2218 T8 T3° - 2027 T1° T3° +155T3° T5° + 1033 111 T;° - 840 T2 T;,° 49T T3° + 464 T34 13° +
37TP T, -842T8 7152 +972 T 157 - 412 T8 73° 4472 73° + 150 T30 13° - 21 T3 T5° -

10T3° T3 42T 152 +50 T4 157 - 13T° 137 - 10 T8 132 - T3/ T30 + 6 T3 T2 + 3T 152 -

32T T3+ 24T5T2°+ 68T, 752 -115T572° - 4775 72% + 136 T1° 722 + 212 711 T2° - 596 T12 T2 +
212 T2 732+ 809 T1* 72° - 914 T1° 72° - 260 T1° 752 + 1520 T7/ 752 - 1372 T;8 732 + 155 T1° 722 +
1056 T2 72° 1291 721 72% 1 674 722 72° - 128 722 T2° 56 T2* 122 - 374 T2 T2° + 603 T26 T29 -
180 T2 72° _ 504 728 72% . 592 729729 _ 349 739 72% . 71 730 122 -39 T32 T2 + 100 T3 TP -

60T T2 - 8T T3 +19T3° 1% +6T5 T2 -T3 750 - 10 T3 151 + 15 T3 T3 + 18 TS T3 -

62T/ T3 +14 T8 151 + 95 T3 To1 - 22 T2 T2 — 156 T T3 - 72 T3 751 + 686 T32 T3 - 758 T34 T3 -
229 T1° 751 + 1108 T1° 731 - 933 71 731 - 146 T1® 751 + 1033 T1° 751 - 1291 T2 131 + go1 T2 722
152 T2 131 - 395 T2 121 + 328 T34 121 + 152 T2 T21 - 52 726 731 — 695 727 721 1 1069 T28 T3 -

559 T2 72 1473072 1166 T3 T52 - 35 T32 T3 - 12 T3 T3 — 40 T T w52 T 722 -

15T T2 10T T - T T 3T T2 3T T2 - 17 TS 722+ 5T 722+ 51 T8 732 - 68 T T32 -
12710722 - 46 TIE 122+ 294 T12 122 - 294 T3 122 - 370 TH* 122 + 992 T T22 - 545 T6 722 -

265 T1’ T5% + 878 T1° T5% - 840 T1° T5% + 674 T2° 752 - 152 T2! 752 - 206 T2% T5% + 744 722 752 -

390 T34 152 + 141 T2 T2 - 385 T2° 122 + 866 T2/ T22 - 464 T8 T22 - 332 T2 722, 614 T30 732 -

304 T30 722+ 60 T32 752 - 108 T3 T52 + 85 T34 T2 - 23 TP T22 -3 T8 152 + 373/ T2 + 3 T8 122 +
27812 10T T3 - 27 T8 122 4 8T T2 + 46 TP T -6 T 122 + 38 T2 T2 - 313 T2 T2 +

595 T3 72% - 257 T1° 72 - 555 718 72 + 476 71/ T3> - 163 T3 T3 - 49 719 123 - 128 129 123 -

395 T30 72% + 744 T22 75 - 1174 T2 75 + 198 T2 72% + 191 T2° T5° - 109 T2° 72° + 48 T2/ T5° -

668 T8 T3 +885 T2 T2 - 489 T T2 +5 T30 122 + 19T T2 + 92 TP T2 + 51 T34 722 -

71T T3 10T T2 + 2T/ 102 3T T - T T -3 T T2 T8 T2 32T T34 - 93139 12 +

65 T1 T2 - 64 T12 T2 + 146 T T2 + 58 T4 T2* - 598 T1° T2* + 792 T1° T2* + 123 77/ 3% -

695 T18 T5% + 464 T1° T5* — 56 T22 T2* + 328 T21 T2 -390 T2 T2 + 198 T T2 + 404 T2 T4 -

140 T2 T2 + 75 T2 T2% _ 655 T2/ 724 4 968 T28 724 _ 310 T2° T34 ~ 326 T3° T34 + 364 T3 T34 -
104732724 1133 T3 724 253 T34 724 1 84 T T34 + 25 T30 T2 - 3 T/ T34 - 738 124 3739 124 4
T +6T5T5° - 4TI T +4T5 T 1919 T2 +30 T2 T3 + 76 T11 T5° - 123 T1° T5° +

24T T - 22011 T2 + 440 T1° T2 - 94 T18 72° - 791 177 T3> + 872 T18 12 + 37 T T3 -
374T2072° 1 152 T2 72° + 141 T22 72° + 191 T2 75° - 140 T24 T5° + 246 T2> T5° - 674 T26 T5° +
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977 T2 75 - 52 T3 15> - 868 T3° T5° + 680 132 T5° - 120 T3  T53° + 5 T3° T5° - 257 T3° T5° +

142 T T2 + 104 TP 157 - 74 T8 T v 4TV 122 4T TP + 6 TP T2 + T30 722 -3 TS 128 -
37776+ o918 728 279 T2 11 T% 728107 T1 T2+ 60 T12 758 + 123 T3> 758 + T34 T2 -
15T1° 126 - 350 T1° 726 + 681 77 T2° - 162 T1® T2° - 842 T1° T2° + 603 T29 726 _ 52 T2 726 _
385 T2 726 _ 199 T23 726 + 75 T24 736 _ 674 72> T3° + 707 T2 726 + 124 727 125 - 1276 T2 T3°
1003 T T2% + 94 739 728 - 355 T3 726 — 29 T3 T5° + 167 132 T5° + 226 T3 T5° - 259 T3° T3° +
31T T 2Ty T 9T T 3T T 3T T AT T —6 T T 7T T + 2T T 4
31718 TS +93T12 157 - 238 T2 15/ + 95 T34 T2/ - 50 T;° T3/ + 256 T1° 157 - 213 11/ 157 -

458 T18 737 + 972 T1° 737 - 180 T2° 737 — 695 T2 737 + 866 T2 757 + 48 T2 T3/ - 655 T4 T3/ +
977 T2 737 + 124 726 757 ~ 1524 727 737 + 1365 T28 737 + 147 T2° 757 ~ 957 T3° 737 + 335 T32 757 +
101 T2 T2 +207 T3 T2 - 504 T34 T2 + 149 TP T2 494 T8 757 L 2T¥ T2 - 7738 727 -

6T Ty +aT Ty 278728 L 127918 37078 TP 128 _ 6o T2 T8 465 T2 TR
124714728 — 167 T1° 758 - 24 718 128 - 82 T2 T8 + 506 T8 138 - 412 137 T8 - 504 T390 728 +
1069 721 728 — 464 T3> 728 - 668 T3> T2 + 968 T34 T3 - 52 T2° 728 ~ 1276 T2° 728 + 1365 T7 T2 +
204 T2 728 _ 1248 T2 728 1 726 T390 728 + 270 T3 728 — 224 732 728 _ 267 T3 728 + 196 T34 728 +
189 TP 158~ 173 T30 128 - 737 728 378 728, 1270728 _21}P 128 270 T -6 T10T2%

8T T -T2 T72 445 T2 722 - 151 171 722 + 92 T2 12 + 109 T16 127 - 8 T3 T3° - 208 T8 T2° -
44T T3 +592T3° T3 559 T T3° - 332 T2 75° + 885 T2 T5° - 310 T34 72° - 868 T2° T5° +
1003 T2° 72% + 147 797 75° - 1248 T28 72° + 896 T2° 732° + 114 T30 12° - 478 T31 157 + 75 T2 T3° +
11973 75° + 166 T30 75° - 269 T3° 752 + 94 T30 T2 - T3/ T2 + 8T 122 -6 T3 157 -2 T2 T2 +
AT T 6T T 3T T+ 2T T2+ 19T T30+ 74 T2 T2 - 189 T8 132 + 74 177 732
44T T 150117 T3%-340T2° T3 - 14T T3+ 614 T2 T3 - 489 TE T3 - 326 T T3° +
680 T 139+ 94726 73% 957727 73% . 726 728 73° 1 114 T2° 73° - 444 T3° 13 + 138 31 13% +
68 T2 T30 + 106 T32 T32 - 253 T34 132 + 90 TP 132 + 31 T8 132+ 2737 132 -3 13813 _ 6 T 730 &
AT TR 2T T+ 2T T -7 TP T - 2T 13 - 49 TP T3t + 60 TIO T3 + 42 17 T3 -
10078 T3 - 21 TP T3 + 7072013 166 T2 T30 - 304 T2 T3 + 5 T2 T3 + 364 T2 T3 -

120 T3 730 355 726 731 + 335 T2/ 730 + 270 T28 13 — 478 T2 131 + 138 T30 T3 + 173 T3 T30 -
S9TP T —112 T8 T w417 T3t 08 TP Tt - 7418 T 21/ Tt -7 T T 2T T -
2T T 2T TR 6T T3+ 9T T2+ 4T T + 17 T8 132 - 59 T/ T32 + 79 TI8 132 -

10T 13239729732 _ 35121 132, 60 T2 T32 + 19T 732 - 104 T2 732 + 5 T T2 -
207267321101 T2 732 - 224728 132 . 75 T22 132 + 68 T3P T3 - 59 T31 T32 - 31 T2 132 -

10T 132+ 87 T3 T2 - 75T T2 + 25 T30 132 + 4T3 132 + 9 T8 T2 -6 T3 T3 - 2 T3 132 +
ATP TR 3T TP a1 12 - 371872 + 10T/ 132 - 19 T8 132 - 42 T1° T3 + 100 T2° 732 -
12720732 2108 T2 732 + 92 T3 T2 + 133 T34 132 - 257 T 132 + 167 T3° 132 + 207 T2/ T3° -
2677287122 +119T° 122 +106 T T2 — 112 T 12 - 1072 732 + 94 T3 122 - 36 T* 122 -
21T T2 +10T38 T2 - 3T T2 41812 372 12 44T TP 3T T + 6 T T3 -

T T+ 2T T -5 T8 T3+ 50T T3 - 60 TP T30 - 40 T2 T30 + 85 T2 T3 + 51 TP T3 -
253 T T34 + 142 T T34 + 226 T28 T3 - 504 T/ T3* + 196 TP T3% + 166 T2° T3* - 253 10 T3* +
AT T 87T T3 -36TE T34 -60T3 T30 + 46 T T34 -3 T8 T34 + 2T/ T34 - T8 1% +
6T T3 3T T TP T -3 T8 T + 3T 8 12 - 13 TP 737 -8 T 127 + 52 TH T3° -

23T 73— 71T T3 + 84T T3 + 104 T2 T3° - 259 128 T3° + 149 T/ T3° + 189 T T3° -

269 T2 122+ 90T T3 + 98 T3 T3° - 75 T2 127 - 21 T8 T + 46 T34 732 - 2 T T - 15 736 73° &
3T T3 3T T T T 3T T3 10T T30 + 19120 T8 — a5 T T30 _ 3722 7368,

10T T30 + 25 T34 T30 - 74 TP T30 + 31 T8 13° + 94 T2/ 136 — 173 T28 136 + 94 T2 T3° +

31T T 74T T30 25 T2 T30 + 10 TP T3P -3 T3 T30 - 15 TP T30 + 19 T8 T3° — 10 T3/ T30 +

37T TP Ty +6ToTy 10T T3 + 3T T3 + 2 T8 Ty - 37413 + 4T 13 -
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2T Ty 2T Ty - T T TP 1 4 2130 Ty - 2T T + 4 T2 Ty -3TP T3 2134 15 +
3TP T —10T38 Ty + 6T/ T3 - T8 1Y - T 738 3T T8 118 47 7138 oT0 138 -
7T TR 3T TR 8T T8 3T T 7 T T 9T T AT TR T 3738 138
TV T8 3T TP 6T 1 3787 — 6T/ 12+ 1278 TP 61132 -6 T07 +

12T T2 6T - 3T T 6T T3 3T T + TP T2 -3 T2 192+ 4T 15° -

27870 - 2T T2+ a1 T - 2T TP - 2T TP A TP TR -3 T TR TP TY) }}

NumberOfKnots[10, Alternating] = 123
NumberOfKnots[11, Alternating] = 367
NumberOfKnots[12, Alternating] = 1288

NumberOfKnots[13, Alternating] = 4878
NumberOfKnots[14, Alternating] = 19536
NumberOfKnots[15, Alternating] = 85263
NumberOfKnots[16, Alternating] = 379799

NumberOfKnots[10, NonAlternating] = 42
NumberOfKnots[11, NonAlternating] = 185
NumberOfKnots[12, NonAlternating] = 888
NumberOfKnots[13, NonAlternating] =5110
NumberOfKnots[14, NonAlternating] = 27436
NumberOfKnots[15, NonAlternating] = 168030
NumberOfKnots[16, NonAlternating] = 1008906
(Alt) Inf ]:=
Monitor[

tabl4 = Table[K » e@K, {K, AllKnots[{3, 14}] }1,
K]

KnotTheory: Loading precomputed data in KnotTheory/12A.dts.
KnotTheory: Loading precomputed data in KnotTheory/12N.dts.
KnotTheory: Loading precomputed data in KnotTheory/13A.dts.

General: Further output of will be suppressed during this calculation.

(Alt) Outf]=

(Alt) In[]:=
Put[tabld /. {T; » T1, T, » T2}, "Datald.m"]

(Alt) Inf ]:=
dupl4 = Map[First, Select[Gather[tabl4, Last[#1] === Last[#2] &], Length[#] > 1&], {2}]

(Alt) Outf]=

1]
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(Alt) In[]:

Length /@ dupl4

(Alt) Outf]

{2,3,2,2,2,2,2,2,2,2,3,2,2,3,2,2,2,2,3,2,3,2,2,2,2,2,2, 2,2, 2, 2, 2,

2) 2) ZJ 4) 2) ZJ 2J 2) 2) ZJ 2) 2) 2) ZJ 2) 21 ZJ 2) 2) 21 ZJ 2) 2) ZJ 2J 2) 2) ZJ 2) 2) 2)

2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4, 2,2,

4) 2.’ 2) 2} 2) 2) 2) 2) 2) 2) 2) 2) 2) 3) 2) 2) 2) 2) 2) 2) 2) 2} 2) 2) 2) 2) 2) 2) 2) 2) 2)

2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4,4,4,2,2,2,2,2,2,2,2,2,2,2,2,

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,

2,3,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,3,2,2,2,2,2,2,2,

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,

2,2,2,2,2,2,2,2,2,2,2,2,2,4,4,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,

2,2,2,2,2,2,2,2,4,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,

2,2,2,2,2,4,2,2,4,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,

2) 2, ZJ 2) 2) 2) ZJ 2) 2, 2) 2) 2) 21 ZJ 2) 2) 2) ZJ 2) 2, 2) 2) 2) 2) ZJ 2) zJ 4) 2) 2) 21

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) ZJ 2) 2) ZJ 3) 2) 2) 4J 2) 2) 2) ZJ 2) 2_' ZJ 2) 2) 2’ ZJ 2) 2) 2.’ 2) 2) 2) ZJ 2) 2) 3)

2) 2.’ 2) 2) 2) 2) 2) 2) 2) 4) 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,

2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4,2,2,2,2,2,2,2,2,2,

4,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2,2,2,2,2, 2,2,

2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,

2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,

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,

2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4,2,2,2,2,2,2,2,2,2,2,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,4,4,2,
2,2,2,2,5,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,
2,2,3,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,4,4,4,2,2,

4,4,4,4,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2, 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,
2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,3, 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}

(Alt) Inf ]

Total[ (Length /@dupl4d) - 1]

(Alt) Outf]

1118

(Alt) In[]:

Map[First,

dup14Q

Select[Gather[tabl4 /. {T; » i, T, » 1}, Last[#1] === Last[#2] &], Length[#] > 1&], {2}]

(Alt) Outf]
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(Alt) Inf]:=

Total[ (Length /@dup14Q) - 1]
(Alt) Outf]=

6452

(Alt) Inf]:=
dup14Q =
Map[First, Select[Gather[tabl4 /. {T; » 22 /7, T, » 34/ 21}, Last[#1] === Last[#2] &],
Length[#] > 1 &], {2}]

(Alt) Outf]=

(Alt) Inf]:=
Total[ (Length /@ dup14Q) - 1]

(Alt) Outf]=
1118
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