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in[-]:=  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.

Inf-1:=  {
{ro,pxx[1s 1_5 J_15 Po,pxx[-1, 1_, 7 1},
{re,ppx[1s 1_5 J_15 Po,ppx[-1,1_, J_ 13,
{Pr1,rest [1, 1,731, Pirest [-1, 1,31},
Yile , R_1
} = Get["px-data.m"]

Out[e]=
P3,5 X1,5 X2,i P3,5 X1,i X2,i  P3,j X1,§ X2,i
{{P3,j X1,i X2,i — > - 5 + }
T 1T, T, T,
P1,5 P2,i X3,i  P1,j P2,j X3,i
{pl,j P2,i X3,i = P1,5 P2,5 X3,i» — + },
T1 T1
{Tz P1,5 P2,5 X1,i X2,i P1,5 P2,i X1,5 X2,i P1,5 P2,j X1, X2,i P1,i P2,j X1,i X2,5
- - + +
*1+T1T2 (*1+T1> T]_ (*1+T1T2) (*1+T1) Tl (*1+T1) (*1+T1T2)
P3,5 X3,1 P1,5 P3,i X1,5 X3,i P1,5 P3,j X1,5 X3,i
———— —P1,j P3,j X1,i X3,i *+ +
T]_ (*1+T1T2) <*1+T1) T]_ (*1+T1T2) *1+T1
T2 P2,j P3,jX2,1 X3,1  P2,5 P3,1 X2,5 X3,1 P1,i P3,q X1,i X3, T2 P2,5 P3,§ X2,1 X3,5
- - +
T1 T1 (*1+T1T2) <*1+T1) (*1+T1 T2> T1 (*1+T1T2)
P1,9P2,i X1,i X2,i  (=1+T2) P1,iP2,jX1,1 X2,1 (=T1 -T2+ T1T2) P1,5P2,5X1,i Xo,1
- + +
T3 (-1+T,Ty) (=1+T1) T2 (-1+T1Ty) TiIT, (-1+T1Ty)
P1,5 P2,i X1, X2,i P1,5 P2,j X1, X2,i P1,i P2,j X1,i X2,5
+ - +
(-1+T1) T1 (-12+T,Ty) T, (-1+T,Ty) (-1+T1) (-1+T1Ty)
P1,5 P2,5 X1,i X2,j P3,j X3,i P1,j P3,i X1,i X3,i  P1,i P3,j X1,i X3,i
_ _ + _
T1 (—1+T1T2) T1 (—1+T1 Tz) T% (—1+T1T2> <—1+T1) T1T2
P1,5 P3,5 X1,i X3,1 P1,5 P3,i X1,§ X3,1i (=1+T3) P2,jP3,i X2,i X3,
- + +
T%Tz (—1+T1> T1 (—1+T1T2) T1T2 (—1+T1T2)
P2,i P3,X2,i X3,i (-1+2T2) P2,5P3,5X2,iX3,i P2,5P3,i X2,5X3,1 P2,jP3,5X2,5X3,i
_ + _
2T, T273 Ty (-1+T,Ty) T2 T,
P1,i P3,j X1,i X3,5 P1,5 P3,5 X1,i X3,5  P2,j P3,j X2,1 X3,5 } ©® P3,k X3,k }
(*1+T1) (*1+T1T2) Tl (*1+T1 Tz) T]_ (*1+T1T2> ’ T1 (*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)

inf-]=  {p*s X*, W, €Y = {;m, &, P, X}; (u_i__)* i= (U*)i.;

inf-]:=  Zip [&.] 1= &5
Zip.. o 3[&5] := (Collect[& // Zip(py, &) /- f_- &% s (D[F, {5, dy1)) /. ¢* >0

mi-1=  px2g[&_] := Module[{ps, xs, Q},
ps = Union[Cases[&, p _, ®]]; xs = Union[Cases[&, X , »]];
Q = Sum[p@” x8" guor21,xe21,per3],x0131» {POs PS}, {X0, xs}];
Expand [Zip, s [£€®] /. 8o 5,1 ,5 » If[a === /3, 8a,1,5, O] ]

]

2
1= px2g[ P34 X2,1 X2,5 ]
Out[«]=
282,5,1 82,3,3

nf-1:= Rq[ly, 1_, J 1= pXZg[rl,rest[l) i, 311

Out[e]=
81,3,j 82,i,i T281,5,1 82,5, 81,3, 82,5,1 81,i,i 82,3,3
- + - + +
(—1+T1) Tl(—1+T1T2> —1+T1T2 (—1+T1>T1 <—1+T1) (—1+T1T2>
81,3, 83,1i,i 82,3,j 83,1,i 83,3,1
- + —81,5,i83,3,i +
(—1+T1) Tl (—1+T1T2) T1 (—1+T1T2> T1 <—1+T1T2>
81,5,583,3,i T282,5,i83,5,1 81,1,1 83,3,3 T2 82,4,1 83,3,3
- - +
*1+T1 T]_ (*1+T1> (*1+T1T2) Tl (*1+T1T2>
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in[-]1:=  Rq[-1, i_: J_1-= pXZg[rl,rest[_lp i, 311

Out[«]=

81,5,1i 82,i,i 81,5,5 82,i,i 81,1,i 82,5,i 81,i,i 82,5,i
+ - + -

T% (*1+T1T2) (*1+T1) Tl (*1+T1T2) (*1+T1) (*1+T1T2) (*1+T1) Tz (*1+T1T2)

81,5, 82,3,1 81,5, 82,3,1 81,5,1i 82,3,1 81,5,7 82,3,1 81,i,i 82,5,
T% (-1+T1Ty) : T (-1+T1Ty) ) T1 T, (-1+T1Ty) ' T, (-1+T1Ty) - (-1+Tq) (-1+T1Ty) :
81,3,i 82,5,j 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+T1Ty) ) T% (-1+T1Ty) ) (-1+T1) Ty (-1+T1Ty) : T, (-1+T1Ty) T Ty (-1+T1Ty) '
82,5, 83,1,1 83,5,1 81,i,i 83,3,1 81,5,1 83,5,i 82,i,i83,5,1 82,j,i 83,j,1
Ty (-1+T1Ty) _Tl (-1+T1T3) : (-1+T1) T4 T ) T2T, : T, : T2 712 )
28,9,i83,5,i 82,5, 83,3,1 81,i,i 83,5,5 81,5,1 83,5,3 82,5,1 83,3,3
T, ) TIT, ' (-1+T1) (-1+T1Ty) _Tl (-1+T,Ty) _Tl (-1+T,Ty)

Infe]:= png[r‘e,pxx[lx ie, jo] r'1,ppx[:|-.v i1, j1]]
Out[«]=

81,51,j0 82,i1,ie 83,50,i1 81,51,j0 82,31,ie 83,50,i1
81,5j1,i0 82,i1,i0 83,j0,i1 — T - 81,5j1,i0 82,51,ie 83,j0,i1 *+ T
1 1

- ©[{1, 18_, jO_}, {1, i1_, j1_}] = pX2g[re,pxx[1, 10, jO] ry ppx[1, i1, j1]]
O[{1, 16_, j6_}, {-1, i1, j1_}] = px2g[re,pxx[1, 10, JOI Py, ppx[-1, 11, j1]]
e[{-1, 16_, j6_}, {1, i1, j1_}] = px2g[re,pxx[-1, 10, JO] Py ppx[1, 11, J1]]
e[{-1,16_, jO_}, {-1, i1, j1_}] = px2g[ro,pxx[-1, 18, JO] Py ppx[-1, i1, j1]]

Out[«]=
81,51,j0 82,i1,ie 83,50,i1 81,51,j0 82,31,ie 83,50,i1
81,j1,i0 82,i1,ie 83,j0,i1 — - 81,5j1,i0 82,51,ie 83,j0,i1 *+
T1 T1
Out[«]=
81,j1,i0 82,i1,ie 83,j0,i1  81,j1,j0 82,i1,ie 83,j0,i1  81,j1,ie 82,j1,ie 83,j0,i1  81,j1,j8 82,j1,ie 83,50, i1
_ i 4 _
2 2
T, T1 T, T1
out[e]=
81,5j1,ie 82,i1,i0 83,j0,i1  81,j1,j0 82,i1,ie 83,j0,i1  81,j1,ie 82,j1,ie 83,j0,i1  81,j1,j0 82,51,i0 83,je,i1
_ i n _
T, T, T, TT, T, T,
Out[e]=

81,j1,i0 82,i1,i0 83,j0,i1  81,j1,j0 82,i1,ie 83,j0,i1  81,j1,ie 82,j1,ie 83,j0,i1  81,j1,j0 82,j1,ie 83,50,i1
- - +

T, T, LEAP) T,

ni-1:= Tile 5, R_1 = px2g[¥1[e, k11

Out[e]=
© 83,k,k

T]_ (*1+T1T2)
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In[«]:= T3 = T1 Tz;
CF[&_] := Factor@Together[&];
O[K 1 := Module[{Cs, 9, n, A, s, i, j, k, A, G, gEval, Y, yEval, c, z},
{Cs, 0} = Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n +1];

Cases[Cs, (s ,i,7 }» (A[[{i: I}, {i+1, G+1}] += (_;S TS—-II))];

- T(—Total[<p]—Total[Cs|]_‘A11,1]]])/2 Det [A] ;

G

Inverse[A]; gEval[& ] :=CF[& /.8, 0,5 = (GLa, A1 /.T-T,)1;
gEval [Z‘:1=1 Z‘:M e[Cs[k1l, Cs[k211];
z += gEval [Z:_l Ry @@ Cs[k] | ;

z += gEval [Zi:l T1[elkD, k] ]5
{8, (A/.T>Ty) (A/.T>Ty) (A/.T>Ts) 2} //CF

|5

in[-1:= Timing[6[Knot[3, 1]]1]

r4

KnotTheory: Loading precomputed data in PD4Knots'.

Out[«]=
1-T+T? 1

{e.,{ ,
T TZT, (-1+T1 Ty)

(—1+T1—Ti+T2—T§T2+2TiT2—T§—T1T§+T§T§—ZTiTi+2T1T§—2TiT§+2TiT§)}}

in[-]:= Timing[©[Knot[4, 1]]]
Out[«]=
1-3T+T2  (1-3Ty+T3) (1+T1Ty) (1-3T,+T3)

fo. (22100, )

T
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in[-]:= 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.
Out[-]=
{0.03125,

1

{1, T (1Tt (Ti-zTi+T‘1‘_2T1T2+2T§T2+2TiT2-2T§T2+T§+2T1T§_2T§T§-
2T TS - 2T T3+ 2T 1o+ T3 T3 -2 T3+ T4 T3+ T3 T3 - 2T T3+ T3 -2 T3 T3+ T3 T3+ 2T1 T3 +
2T T+ T T, - 2T T+ TP T3+ 2Ty T+ T3 T5 4T, T3 - 4T T5 + T3 T5 + 2 T30 T3 - 2T, TS -
2T T+ 2T TS AT T+ 12T T - 4T To+ 2T T8 - 2T TS -2 T T3+ 2 T3 15 + T3 T -
ATIT - AT T+ Ty 1o+ 2T T+ Ti T - 2T T+ To 15 + 2 TS TS + 2 T3 T3 + T T3 - 2Ty T3 +
T 2T T+ T T+ T - 2T T+ T Ta2 + 2 Ty Ta2 -2 TS T2 21872 2739 12% +
2T TP T 2Tt 2T T 2T Tt - 2T Til+T§T§2—2T2T§2+T1°T§2)}}

In[-]:= Timing[6 [Knot ["K11n42"]]]
Out[e]=

{0.93125,
1

{1 (M T+ T2 2T Ty - 2Ti T, - 2T T e i o T3 - 2 Ta T3 2 T3 T3+ 2 T3 T -
TlTZ (*1+T1T2)

2T T+ T3 T3 - 2T T3+ 2T T3+ 211 T3 - 2T 1o+ Ty T3 -2 Ta T3+ 2 T3 T3 +

2TITE 2T T T 2 W 2T n - 2T T T TS T YY) )

in-]- PD[GST48] = PD[X[1, 15, 2, 14], X[29, 2, 3@, 3], X[4e, 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, 691, 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[7e, 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[6@, 54, 61, 53],
X[74, 63, 75, 64], 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]];

in[-]:= AbsoluteTiming[gst48 = 6[GST48]]
Out[e]=

{13.3561,

(F1+2T-T2-T 42T -T2+ T%) (-1+T-2T*+ T+ 70277+ T9) 1

& -
T TITE (-1+T,Ty)
(T3-37T5+4T]-2T3-2T3+4T° - 277 - 2T +4TP - 3T+ TP - 3T T, + 6 T5 T, - 3T/ T, -
6T T, +12T)T,-6T12T,-6T1 T +12T1° T, - 6T T, - 3T T, + 6T T, -3T1° T, -T2 T35 +

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



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Archive: theta-240614.nb 2024-06-27 15:44:27

3T T TS T - 4T T3+9T3To -7 T3 T3 -3T°T2+8 T T3-3T 2 T5-7T T3+ 9T 15 -

AT T -T2+ 3T T - TP T -T2 T3 +6T3T3-10TI T+ 3Ty T3+ 2TS T3 -3 T T3 +

AT T - 2T T+ 2T T - T T - TP T+ 2T T - 2T T3+ 4T T3 -3 T8 T3+ 2T/ T3 +

3T T -10T P T3 +6 T80T -T2 T+ 3TiT5- 10T T+ 3T T5+ 17 T3 T3 - 19T T3 +

10T T -7 T8T0+6ToT-T 0T -18T1 15 +35 T2 1o - 18T T3 - T T3+ 6 T T3 -7 T8 15 +
10T T5-19T8 T3+ 17T T3+ 3T T3 -10 T2 T3 + 3 T2 15+ T5 -3 Ty T +3T3 T3 + 17 T3 T5 -
38T T5+22T8 T3+ 7T T5-11T8T5 -6 T3 15+ 14T 15 + 11 T8 T5 - 31 T2 T3 + 9 T2 T5 +

T T +8TI8T5-15T1 T5+9T18T5+16T1° T35 -32T T3+ 15 T8 15 + 3 T22 75 -3 124 75 +

T T - 3T +6T T -T2Ts+ 2 T3 T8 - 1973 TS5+ 22T T5+24T8T5-68T] TS +43 TS 75 +

9T TS - 29T TS+ 2 T TS - 12 T12 1S + 28 T2 TS - 42 T3 TS + 26 TP TS - 29 TI6 TS - 717 TS +
45T TS - 64T TS + 2472078 w18 T TS 17 T2 T8 + 273 TS -T2 1S v 6 T2 TS -3 T8 TS &+

AT) 3Ty To-ATiT)-3T3T,+10T T To+7ToT,-68TS T, + 74T, To+14T8T] 56 T5 T4 +
14T T, + 55T T, - 23 T2 T+ 11T T+ 5111 15 - 33T T, +41 T3 T+ 28Ty T - 60 T1° T5 +
16T°T;+68T°T)-62T1 T, +5T2T,+10T T, -3T4 T, 4T T, -3T2°7,+4T T, -

2T 6T T+ 9T T AT TS - 7T T - 11Ty T5 +43 TS TS5+ 24T/ T8 - 123 T3 T8 + 133 T3 75 -
36T T8 - 89T T8+ 136 T2 T8 - 127 T2 15+ 31T T8 - 31 TP T8 + 16 T1° T8 - 3377/ TS -
2871878 +109 TP T8 - 115720 18 + 24T 78 w1 T2 T8 - 27 T2 T8+ T2 T8 4 4T T8 9 T28 75 -
6T T3 - 2T T3 - 2T+ 12T, T5-7TiT5-2T3T5+6T3T5-6T;T5+9TST5-56T, T +
1337575 -149T)T5 - 10T T + 224 711 15 - 314 T2 T+ 67 TP T + 111 T34 15 - 124 T1° T +
38T T3 -49T; 15 +50T18T5-38T1°T5-47 T2 T3+ 95 T2 15 - 68 T2 T3+ 8T T3+ 32 T24 15 -
1978 T - 2T T 7T 15+ 1278 15 - 2T 10 +4T30 -6 T, T2 -3 T2 T2 + 2 T3 T2 - T T2+
1475732 - 29T 132 + 14T, 722 - 36 T8 13- 1015 15,2 + 240 T2 732 - 314 T T2 + 74 T2 132 +
4317732 -386T1° 132+ 200 T1° 132 + 34 T30 T30 - 37 71/ T30 + 186 T18 T3° - 186 T1° T3° +

136 T2 73° - 22720 720 _ 12722720 1 46 T3 T3P - 93T T2+ 30T 132+ 11 T2 722 2 727 129 -
3T T 6T T2 +4To T - 2T 6Ty T3 + 8T T, - T3 T3 - 18 11 T, + 11 T3 Tt +

2T T +55 T T3 -89 T8 T3 + 224 T3 T3 - 314 110 T3 - 92 T3 T3 + 764 T2 T3 - 899 T2 T +
273 T T3t + 176 TP T30 - 382 118 T30 + 391 17/ T3t - 420 T18 121 + 75 T2 151 + 212 T30 13 -

156 T3 T3 - 46 T2 T -6 T T2 + 65 T4 T3 + 76 T2 T3 - 107 T2 T3 + 31 T2/ T3t - T28 13t

8T T -6ToT T - 2T T3 2 T2+ 12Ty TR -3 T3 T - T3 132 + 35 T3 T3 - 31 T3 T2 -
12787 - 23T] T3+ 136 T8 132 - 314 T3 T2 + 74 112 132 + 764 111 T3° - 1304 T12 T32 + 293 T3> T32 +
744 T4 722 - 996 T1° T22 + 616 TI6 T22 - 380 T2/ T22 - 68 T8 T32 + 589 T2° T3 - 596 T2 T3° -

72T 132 +294 T2 152 +38 T T2 - 64 T3 T3 - 123 T T3 + 60 T2° T3% + 93 T2/ 732 - 69 T28 152 -
T T 3T T+ 2T T - 2 TP T + 4T -6 T T -7 T2 T2 + 2 T3 T2 - 18 T3 T5° +

9T T +28 TS T2 + 11T/ T2 - 127 T8 T2 + 67 T3 T3> + 431 T1° T3° - 899 T11 732 + 293 112 T2 +
1556 T13 T3% - 1724 714 73° + 887 T1° 732 + 223 T16 T2 - 480 T3/ T2 + 998 T8 T3 - 905 T1° T2 +
21272732 1686 T21 722 294 722722 - 313723 722+ 146 T4 T2 + 24 T2 122 + 123 T2 122 -

238 T/ T3 +65 T8 T2 + 45 TP T2 + 2 T30 T2 - 7 T3 T3 -6 T2 T +4 TP T =3T3 -3 T, T +
9T T 2T T - T T e T T A2 T T 51 T Ty + 31 TS T3 + 111 T T3 - 386 T10 T34 +
273 T T30 + 744 TP T30 - 1724 TP T3% + 705 T4 T5% + 482 T3 T3 - 1315 T1° T5* + 1061 T1' T3 -
855 T8 T3* - 140 T1° T3* + 809 T2 T3* - 758 T2 T3% - 370 T22 73% + 595 T2 T34 + 58 T T3 -

229 T B T3 4 T2 T34 v 95 T2/ T34 + 124 T8 T34 - 151 TP T3 + 19 T T3 - 2 T3 T2 9 T2 T3 -
3TE T 3T T+ T + 6T T 4T T +4Ta T +6 T T3 + 26 TS T3° - 33T T5° - 31 T8 T3° -
124T9 T3 +200 TP T2 + 176 TX T3° - 996 T2 T3° + 887 T2 T5° + 482 T34 T3° - 1534 T2 T3° +

1712 T1°T3° - 619 T’ T3° - 569 T1° T3° + 1420 T1° T3° - 914 T2 T3° - 229 T3 T3° + 992 T T3° -
257 T3 T3 - 598 T34 T5° + 440 T T5° - 15 T8 T3° - 50 T3/ T3> - 167 T8 T3° + 92 T T5° + 74 T3° T5° -
AT T +4TE Ty 4T3 T + 6T T + T T3 - 3Ty T3 -T2 T3 -3 T3 T, -7 T T30 +
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8T T3 -29TS T30 + 41T TP +16 T3 T30 + 38 T3 T2 + 34 T10 156 - 382 TI T30 + 616 TI2 T5° +
223 TP 138 - 1315 T14 728 + 1712 T1° T3° - 720 T18 T3° - 1180 7 T3° + 2146 T13 T3° - 1310 T1° T5° -
260 T2°73° + 1108 T2 T3° - 545 T22 138 - 555 T2 136 + 792 T24 736 - 94 72> 726 _ 359 T26 T2° .

256 T2/ 136 - 24T T30 + 109 T2 T3° - 189 T 138 + 60 T3 T2 + 17 T2 T30 -3 T3 T2 - T34 138 -
3T T2 T3 Ty +10T3 T3 -5 T3 Ty —To T3/ + 28T T3/ -33 T8 73 4975737 - 37 T1° 13 +
391 T8 T3 - 380 T1° T3/ - 480 T1° T3/ + 1061 T1* T3/ - 619 T1° T3/ - 1180 T1° T3/ + 2566 T1 T3’ -
1730 718 T3 - 591 T1° T3/ + 1520 T2° 737 - 933 T34 137 - 265 T3 T3/ + 476 T2 T3 + 123 T4 15 -
791 T2 T3 +681T28 T2/ - 213727 157 - 82 T8 15 - 8T T3 + 74T 13/ + 42 T3 13 - 59 132 15 +
10TP Ty + 2T Ty + 3T T 8+ 3 Ty - 19T TR+ 9T T8 + 45 TS T28 60 T T22 - 28 T T8 +
50T T2 +186 T2 T3° - 420 T1 T3% - 68 712 738 + 998 T1° 728 - 855 T1% 728 — 569 T7° T28 +

2146 TI6 T3 - 1730 77/ T32 - 492 118 138 + 2218 T1° 138 - 1372 T2 1738 - 146 T2 T3 + 878 T22 T3° -
163 T3 738 - 695 T2 728 1 872 T2° 728 — 162 T2° 728 _ 458 T27 718 | 506 T28 T18 _ 208 T22 728 .
44T TR 180T T2+ 79T T8 - 19T T8 -5 T3 138 + 3T T, + 3 T30 138 - T3 73° -

10T T +17 T T3 +16 T3 T3 - 64 TS T3 + 16 T, T3 + 109 T5 T5° - 38 T3 T5° - 186 T1° T3° +
75T 132 +589 T12 157 - 905 T3 T3° - 140 T3 T3° + 1420 T1° T3 - 1310 T1° T3° - 591 71/ T3 +
2218 T1873° - 2027 T1° T3° + 155 T2° 73° + 1033 T2 13° - 840 T2 73° - 49 T2 13° + 464 T4 137 +
377272 842726 72% . 972 727 12° — 412 728 13° - 44 T2 122 + 150 139 137 - 21 131 13° -

10T3° T3 - 42T 152 +50 T34 T5° - 13T3° T3° - 10 T8 132 - T3/ T2 + 6 T3 T2 + 3T 122 -

32T T2+ 2471572+ 68T, 75211575 72° - 4775722 + 136 T1% 722 + 212 711 T2° - 596 T1° T2° +
212 T 752+ 809 T1* 72° - 914 T1° 75° - 260 T1° 752 + 1520 77/ 75 - 1372 T;8 132 + 155 T1° 722 +
1056 T2 72° - 1291 721 72% 1 674 722 72° - 128 T2 T2 56 T34 152 - 374 T2 T2° + 603 T20 T2° -
180 T2/ 72° _ 504 728 72° . 592 729729 _ 349 739 722 + 71 T30 132 -39 T32 1722 + 100 T3 T2 -

60T T2 8T 120, 19TH TP 6T T -T3T2 10T T2 + 15 T3 To1 + 18 T T30 -

62T T30 + 24 T8 T2 o5 T T2 - 22 T30 T2 — 156 T T - 72 T2 T3 686 T2 T3 - 758 T34 T3 -
229 T1° 751 + 1108 T1° T3 - 933 71 751 - 146 T1® 75" + 1033 T1° T3 - 1291 722 731 + 891 T2 T3
152 T2 151 =395 T2 151 + 328 T34 T3 + 152 T T3 - 52 726 131 — 695 727 731 + 1069 T28 T3 -

559 T2 73 14730721 + 166 T3 T51 =35 T32 To1 - 12 T3 T3 40 T3 T2+ 52 T T2 -

15T T — 10T T - T T 3 TI T2 3Ty T2 - 17 TS 732+ 5 T] 752+ 51 TS 752 - 68 T3 T52 -
1271732 - 46 TIE 132 + 294 T12 122 - 294 T3 122 - 370 T2* 132 + 992 TI° T22 - 545 T8 722 -

265 T3 T22 + 878 T8 122 -840 TP T22 + 674 T20 722 — 152 T 722 _ 206 T2 722 4 744 T3 722
390 T2 722 1 141 T2 722 - 385 T26 722 1 866 T2/ T2% - 464 T28 722 - 332 722 722 . 614 T3° 732 -
304 T3 T2+ 60 T3° T52 - 108 T3> T52 + 85 T34 T2 - 23 T3P T3 -3 T30 152 + 375/ T2 + 3 T8 T2 +
27813+ 10T T2 - 27 T8 122 + 8T T2 + 46 T2 T2 -6 T 152 + 38 T12 T2 - 313 T1° 32 +

595 T3 73% - 257 T1° 75 - 555 T1° 72 + 476 T/ T3 - 163 T3 15 - 49 T2 T3 - 128 T3° 12° -
395121123+ 744122122 ~ 1174123 122 + 198 T24 122 + 191 T2 122 - 109 T8 122 + 48 T2/ 723 -
668 T28 723 . 885 722 723 _ 489 T30 123 + 5 T3 T2 + 19 T2 73 + 92 TH 123 4 51 T34 723 -

71T T3 10T T2 + 2T/ 192 -3 T3 T - T T =3 T T3+ T8 T34 32T T34 - 93 139 T3 +
65T T34 - 64 T12 T2 + 146 T T2 + 58 T)* T3* - 598 T1° T34 + 792 T1° T2% + 123 77/ T3° -

695 T18 T5% + 464 T1° T34 — 56 T2 T3* + 328 T31 T2 -390 T2 T2 + 198 T T3 + 404 T34 T34 -

140 T2 T5% + 75 T2 T2% — 655 T2/ T2* + 968 T28 724 ~ 310 T2° T2 - 326 T30 T2% + 364 T3 T3% -

104 T2 73 1133 T3 72 253 T34 724 4 84 T 154 + 25 T30 T2 -3 T/ T34 - T8 122 3 73 12+
T T+ 6TST - 4T T2 +4T8 12>~ 19T T3> +30T1° T2 + 76 T1H T3° - 123 112 T5° +

24T T2 - 229114 T2° + 440 T T2 — 94 T8 T2 - 791 T/ T2 + 872 T T 4+ 37 TP 79 -
374T2972° + 152 T2 727 + 141 T22 75° + 191 T22 75> - 140 T24 T5° + 246 T2> T5° - 674 T28 T5° +
977 T3 T3° - 52128 73° — 868 T2 73° + 680 T30 75> - 120 T3 T3> + 5 T32 T3° - 257 T2 T5° +

142 T34 7% + 104 T T5° - 74 T30 T2 + 4Ty T 4T T2 + 6 T30 T2 + T2 T2 -3 To 126 -
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377728+ oT8 728 2T T8+ 11 T° 72 -107 T1 128 + 60 T2 T5° + 123 T3> T5° + T34 T2° -
15T T28 - 350 T8 728 + 681 77 T2° - 162 T1® T2° - 842 T1° T2° + 603 T22 726 — 52 T3 726
385 T22 726 109 T22 726 4+ 75 T24 726 _ 674 T2° T5° + 707 T2® T5° + 124 737 T5° - 1276 T28 T5° +
1003 T2° 726+ 94 T30 126 - 355 T30 126 - 29 732 726 4+ 167 T3 728 + 226 T34 726 - 259 T3> 726 &
31T T8 2T T8 9T T 3 T8 37T AT T 6T T 7T T 42T T
31718 TS +93T12 15/ - 238 T2 15/ + 95 T34 T3/ - 50 T1° T3/ + 256 T1° 157 - 213 11/ 757 -

458 T18 1737 + 972 T1° 737 - 180 T2° 737 — 695 T2 737 + 866 T2 757 + 48 T2 T3 - 655 T34 T3/ +
977 T2 757 + 124 T2 157 ~ 1524 727 757 + 1365 T28 757 + 147 T2° 757 - 957 T3° 757 + 335 131 757 +
101 T2 T3 +207 T 157 -504 T34 T2 + 149 T T2 + 94 T8 757 + 2T/ T2 -7 T38 737 -

6T Ty +a4T Ty 278788 L1211 - 3T P78 T 128 69 T2 T8 + 65 T2 TS

1247 T8 167 TP T8 - 24119728 - 82717 728 - 506 T18 728 - 412 T1° T28 504 T2 28 &
1069 T2 T28 _ 464 T2 T8 668 T23 T38 + 968 T2 728 _ 52 72> 728 _ 1276 T26 728 1 1365 T2/ T38 +
204 T28 728 1248 T2 728 + 726 T3 128 + 270 T3 728 - 224 732 728 — 267 T3° 758 + 196 T34 728 +
189 TP T8 173 T30 128 737 728 3 78 78+ 127 728 2 T1P T8 - 273 T -6 T T2°

8T T -T2 T2 +45 T2 752 - 151 T3 752 + 92 T1° 152 + 109 T18 157 - 8 177 T3° - 208 T8 T2° -
44712732 1 592 T2 72% _ 559 721 72% ~ 332 722 72° + 885 T2 T5° - 310 T4 T2° - 868 T2° T2° +
1003 T2 723% 1 147 T# 73° - 1248 T8 7% 1896 T2 T2° + 11419 72° - 478 T3 722 L 75 732 722 &
1197 75° + 166 T3 75° - 269 T3° T5° + 94 T30 157 - T3/ T3 + 8T8 152 -6 T3 157 - 2 T2 T3 +
AT T 6T T -3 TP T+ 2T T2 + 19T 132+ 74 T2 132 - 189 T8 132 + 74 117 132 +
44T T +150T° T3 -340T3°T3° - 14T T3+ 614 T T30 - 489 T2 T30 - 326 T2 T3° +
680 T T3%+ 94 T2673% 957727 73° 1 726 728 73° + 114 T3° T3 - 444 T3° 132 + 138 31 13% +

68 T2 T30 +106 T3° T32 - 253 T34 132 + 90 TP T32 + 31 T8 132+ 273/ 132 -3 T8 132 -6 T T3° -+
AT T 2T T v 2T T -7 TP T 2T T - 49T T 60 T8 To w42 TV T3 -
100 T8 T3 21 TP T3t + 71 T2 13 + 166 T21 T3 - 304 T2 T3 + 5 TR T3 4 364 T T3

120 T T30 - 355 728 130 + 335 T2/ 130 + 270 T28 131 - 478 T2 T30 + 138 T30 131 + 173 T30 T -
S9TY T - 112 TP T3 41T T30+ 98 TP T3 - 74T T 2T/ Tt - 778 1t v 12132 130 -
2T T 2 TP TR -6 T T3+ 9T T2+ 4T T2 + 17 T8 132 - 59 T/ T32 + 79 T18 132 -
1077 T3 -39T29732 _ 35120 132+ 60 T2 T2 + 19 T2 732 - 104 T24 T3 + 5 T T2 -
20726732 1101 T2 732 - 224 728 132 + 75 T2 132 + 68 T3P T32 - 59 T3 T32 - 31 T2 T3° -

10TE T 487 T T2 - 75T 122+ 25 T8 T2 4 4T/ 122+ o T8 T _6 TP 132 - 2T0 732
ATE TR 3172 4Tl 13 31818 10T/ 122 - 19118 132 - 4271 123 + 100 T22 733 -
12728732 2108 T2 132 + 92 T 132 + 133 T34 132 - 257 T 152 + 167 T3° T3° + 207 T3/ T5° -
267738132 +119T° 122 +106 T3° 122 — 112 T3 132 - 10 T2 732 + 94 T2 132 - 36 T34 132 -

21T T2 +10T38 T2 -3 T T3 - 4T 12 - 3T 12 +4TP TP - 3T T2 + 6 T T3 -

T T3 2T T3 -5 T8 T3+ 50T T3 - 60 T2 T3 — 40 TP T2 + 85 T T34 4+ 51 T3 T34 -
253 T2 734 1142 T2 734 4 226 T2 73% - 504 T27 T3% + 196 T2 T3% + 166 T2 T3 - 253 T3 T3% +
AT T 87T T3 -36TP T34 -60 T3 T30 +46 T T34 -3 T8 T34 + 2 T3/ T34 - T8 1% +
6T T3 - 3T T TP T - 3T T + 31381 - 13T1° 737 -8 T 13° + 52 TH T3° -

23T 73 - 71T 137 + 84T T3° + 104 T3° T3° - 259 T3° T3° + 149 T/ T3° + 189 T8 T5° -

269 T T3 +90 TP T + 98 T3 T3° - 75 T2 137 - 21 TP T + 46 T34 T3° - 2 TP T2 - 15 T8 73° +
37 T3 -3 TP T T T + 3718130 — 10T T30 + 19129 138 — 15 T 736 _ 3 722 738 &
10T8 T30 4 25724736 _ 7472 736 + 31726 130+ 04 T2/ 736 — 173 728 736 04 T2 138 &

31T T30 74T T30 - 25 T2 T30+ 10T T30 -3 T4 738 15 TP 120 + 1938 T35 - 10 737 T30
3T T TP Ty +6T0T3 10T T3 + 3T 15 +2TE T3 - 374137 + 4T 13 -

2T Ty 2T Ty T TR T 21Ty 2T T AT TY 3T T 2T TY

3T T -10T38 T 6T T3 - T38 T - T TR 3T T T 18 a1 T8 9T 138
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7T TR 3T T 8T T 3T T 7 T T+ 9T T AT T - T 138+ 3738 138 -
TV T8 - 3TH TP 6T T3 - 3787 — 6T/ 1+ 1278 TP -6 TP 132 -6 T30 T3 +
12T T2 6T - 3T T + 6T T3 - 3T T + T T3 -3 T2 192 + 4T/ 15° -

2787 - 27 TP + 4T T - 2T T - 2T TP AT TR -3 T TR - TP TY) }}

in[-]:= DuplicateFreeQ[6 /@AllKnots[{3, 10}]]

Out[«]=
True

mn[-]:- DuplicateFreeQ[6 /@AllKnots[{3, 12}]]

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

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

Out[e]=
False

in[-]:= tabll = Table[K » e@K, {K, Al1Knots[{3, 11}] }]

Out[]=
{Knot[B 1] > {17T+T2 SL T T T T T+ 2 T3 To-T3-Ty T3+ T3 T3-2 13 T§+2T,T§—27§T§+2TiT§}
’ T T2T, (-1+T1 Ty) ’
1-37T4T2 (1-3T34T}) (14T1 Tp) (1-3T,4T3) 1-T4T2-T3,74 -1+ 4TI T]
KHOH XD {_ T 72 }’ KRCHICLRDIR { T ’ TETE (-1+T3 Ty) }’
, Knot[11, NonAlternating, 183] - {T - },
(1-T+T2) (2-7T+1172-7T3+2T%)  _334149T,-332 T2+ +148 T1° T32-67 T1! T32+15 T2 132
Knot[11, NonAlternating, 184] - {‘ E—— s T LR }
8 UA +h1 12
. (1-37+72) (1-T+T%) (2-3T+272)
Knot [11, NonAlternating, 185] - {— p= )
7ﬁ (-41+225T; - 490 T + 633T; - 490 T7 + 225T; - 417T5 + 225T, - 1054 T; T, + 1693 T3 T, - 1311 T3 T, -
4 U (=L<Ua Ug)
101 T3 T, + 923 T3 T, - 768 TS T, + + 5Ty T3 - 64 TS T3 + 263 T, 731 - 541 T8 T3 + 669 T3 T3' - 507 T1° T3 +
222 T T3 -39 TP TR 4 7 TS TR - 39T T2 + 86 T5 157 - 111 T3 T3 + 86 T1° 132 - 39 T3 132 + 7 T12 T7%) }}
Full expression not available (original memory size: 36.2 MB)
in[-]:= Gather[tabll, Last[#1] === Last[#2] &]
Out[«]=

{{Knot[S 1] > {1—T+T2 STy T3 T, -TE 1,2 T Tp-T3-Ty T3+ T3 T3-2 T3 T3+2 T, T3-2 T2 71342 T3 Ti}}
’ T’ T, (-1+T1 Ty) ’

1-3T:+T2 (1-3T,+T2) (1+T1 T,y) (1-3T,+T2 1-T+T2-T3.7% -1+ +4T] TS
{Knot[4,1]»{— N ) Rl 2)}},{Knot[5, 1]%{ e, : 2}},
T LERES T T (1T Ty)
, {Knot[ll, NonAlternating, 183] - {T ) - }}
. (1-T+72) (2-7T+1172-7 124274 -33+149 T;-332T3+415 T3-332 T} + +148 T1° 17267 T} T32+15 T12 T32
{Knot [11, NonAlternating, 184] 9{ 3 > 716 }})
T TiTy (-14T1 Ty)

{Knot[ll, NonAlternating, 185] -

(1-37T+T2) (1-T+T?) (2-3T+27T%) 1 2 3 4 5 6
{7 - y T (-41+225T; - 4907 + 633 T3 - 490 T + 22577 - 417§ + 225T, - 1054 T, T +
T TiT; (-1+T1 Ty)
1693 T2 T, - 1311 T3 T, - 101 T3 T, + 923 T3 T, - 768 T5 T, + +263T] T8 - 541 T3 T3 + 669 T3 T3! -

507 T1% T31 + 222 TH T3 - 39 TP T3 + 7T§ 132 - 39 T] 132 + 86 T3 T32 - 11177 T32 + 86 T1° T32 - 39 T{* 132 + 7 112 132 }}}

Stored in notebook: 36.2 MB 4+ Show more i Show all «++ Iconize ¥
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mn[-]-- Select[Gather[tabll, Last[#1] === Last[#2] &], Length[#] > 1&]
Out[«]=

{{Knot[ll, Alternating, 44] -

(1-T+72)% (1-3T+5T2-37°+ T 1

{ - R (1-Ty+T2) (1-T,+T2)
T TITS (-1+T1 1)

(1-T1To+T373) (-4+16T1-36T;+447T;-36T1+16T;-4T5+16T,-53T; T, +1607T5 T, -
77T3T,+23T3T,+35T5T,-28T5T,+11T/T,-36T2+100T, T3 -161T>T5+54 T3 T3 +
39TIT2 107 T3 T3+ 23 TS T2+ 8T T2 -13T8 T3 +44T3-77 T, T3 +54T2 T3+ 189 T3 T3 -
215TiT3+153T5T3+106 TS T3 -107 T, T3 +52T3T5-36T3+23 T, T3 +39Ti 15 -
2157373 - 23T T3 +238T3 T3 -478 TS T3 + 214 T] T3 - 4T3 T3 - 52 T3 T3 + 13 T2 T3 +
16T5+35T,T5-107 T2T5;+153 T3 T5+238 T3 15 -485T5 T5 + 547 TS T5 - 52T/ T -
1947875 +111 T3 T5 -8 T2 T3 - 11T T3 - 4TS - 28T, T3+ 23 T3 75+ 106 T; T - 478 Ty TS +
547 T3 T5-192To TS - 4197/ 75 +498 T8 75 - 126 T3 75 - 23 T30 15 + 28 T TS + 4 T2 TS +
11T, T, +8T2T,-107 T3 T, +214 T3 T, - 52T, T5 - 419 T  T;+ 613 T2 T5 - 342 TS 75 -
133T9T]+111T1° T, -35 T T2 - 16 T2 T - 13 T2 T8 + 52 T3 T8 -4 T8 T8 194 T3 T8
498 TS T8 —342T] T8 +43 1815+ 23510 T3 47 T10 15 - 23 118 T8 + 36 T1° TS - 5217 T5 +
1117315 -126 T T5 -133T; T3 +235T5T5 -209T; T3 - 50 T1° 75 + 77 111 T5 - 44 T32 T3 +
137372 -8T3 T2 - 23 18132+ 111 T 132 - 4778 12 - 50T T30 + 161 T2 T3P - 100 T3 T3° +
36T T - 11T T3 + 28T T3 - 35 T T3t - 23 T8 131 + 77 T T3 - 100 T22 T3 + 53 T4 T3 -
16T T + 4TS T2 -16TI T, +36To T2 - 44T T2 +36 T1° T2 - 16 TiH 132 + 4 T12 T%Z)},

(1-T+T2)? (1-3T+5T2-372+74)

Knot[11, Alternating, 47] - { , ,
.

1

BT 1Ty (1-Ty+T3) (1-Tp+T35) (1-TyT,+T573)
(-4+16T,-36T3+44T; -36T1+16T; -4T;+16T,-53T; T, +100T; T, - 77 T; T, +

23T§T,+35T3T,-28T5T,+11T{T,-36T5+100T,; T5-161T:T5+54T; T3 +
39T]T5-107 T3 T3+ 23 TS T5+8T T3 -13 T3 T5+44T3 - 77T, T3 +54 T2 T3+ 189 T3 Ts -
215TiT3+153T5T3+106 TS T3 -107 T, T3 +52T53T5-36T3+23 T, T3 +39Ti 15 -
2157373 - 23T T3 +238T3 T3 - 478 TS T3 + 214 T T3 - 4T3 T3 - 52 T3 T3 + 13 T2 T3 +
16T5+35T,;T5-107 T2T5+153 T3 T5+238T5T5 -485T5 T5 + 547 TS 15 - 52T/ T -
194T8T5+111 T T, -89 T3 - 11T T3 -4T5 - 28 T, TS+ 23 T2 TS + 106 T3 TS - 478 T4 TS +
547 T2 T5-192To TS - 4197775 +498 T8 175 - 126 T3 75 - 23 T30 15+ 28 T TS + 4 T2 TS +
11T, T +8T3T,-107 T3 T, +214 T3 T5-52T5T5 - 419 TS T, + 613 T, T5 - 342 TS 15 -
1337575 +111T;° T 35T T -16 T2 T - 13 T3 T5 + 52 T3 To -4 T1 T5 - 194 T5 TS +
498 TS T8 —342T] T8 +43 1815+ 23519 TS 47 T80 T8 - 23 111 T8 + 36 T12 TS - 5217 To +
1117375 -126 TS T5 - 133 T/ T5+235T5 15 -209 T3 T3 - 50 T1° T3 + 77 Ti1 T3 - 44 112 T3 +
137372 -8T3 T3P - 23 18122+ 111 T 132 - 477873 - 50T T2 + 161 T2 T3P - 100 TH1 T32 +
36 T2 TP - 11T T + 28T T3 - 35 T T3t - 23 T8 13t + 77 T T3t - 100 T29 T3t + 53 T T3t -
16T T3 + 4T 132 - 16 T 132 + 36 T3 157 - 44 T3 132 + 36 T1° 132 - 16 T 157 + 4 T2 T5%) }},

(1-T+T2)% (1-3T+3T2-372,74)

{Kno‘t[ll, Alternating, 57] - {_ . ,
.
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1 2 2 2 12
7T9T8( A (1-Ty+T]) (1-To+T5) (1-Ty T+ T T3)
112 (=4+ 1112

(-3+12T;-21T3+2773-21T§+127] - 375 +12T, - 41T, T, +56 T3 T, - 59 T; T, + 21T} T, +
T T, -16ToT,+7T]T,-21T5+56 T, T2-37T2T5+5T3T5+85T4T2-90T; T3+ 77 TS T3 -
20T T2 - 2 T8 T2+ 27 T3 -59T, T3 +5T2T3+39T3T5-152T3T5+108T; T3 - 52 TS T3 -
A2T]T3+A44T3T3-9T7T;-21T5+21 T, T;+85T; T3 - 152 T3 T3+ 257 T1 T3 - 118 T3 T3 -
16TT3+109 T T - 52T T3 - 28 T3 T3 +16 T3 T3 +12 T3+ Ty T5-90 T3 T5 + 108 T3 T5 -
118T§T5-55T;T5+133T5T5-68 T/ T5-35T5T5+92T5 15 -4T1°T5 - 15111 T3 -3 T5 -
16Ty TS+ 77 T3S -52T3 15 - 16 T3 T5+ 133 T3 T5 - 156 T3 T5 - T TS + 4T3 T5 - 12 T3 T5 -
93T TS+ 40T TS+ 5T TS+ 7T, T,-20T2 T, -42T3T5+109T; T -68T5 T - TS 15 +
187 T, T, -18T8T) - 34T T, +140T1° T, -25T1 T, - 20 T2 T -2 T2 T8+ 44 T3 T8 - 5274 T8 -
35T TS+ AT T8 - 18T/ T8 -269T8 18+ 226 T T8 -189 71 T8 5718 T8+ 35 T2 T8 -9 T3 15 -
28THT5+92T3T5-12TST5-34T,T5+226T5T5-103 T3 15 +45T;1° 15 + 75 T3 T - 45 T1 15 +
16TI T30 -4T3T32 9370122 +140T7] 732 - 189 T8 132 +45 T3 132 + 21 T1 132 - 80 T} T2 +
35T T3 - 15T T3t + 40T T3 - 25 T Tat -5 T T2t + 75 T3 T3 - 80 112 T2t + 65 T2 T3 -
20T T3 +5T5T32 - 20T, T3 +35 T8 T2 45T T2 + 35132 1,2 - 20 T1' T2 + 5 T7° T%Z)},

(1-T+72)% (1-3T+3T2-37°+ T4

3

Knot[11, Alternating, 231] - {— -
T
1
- (1-Ty+T]) (1-T2+T3) (1-Ty T, +T5T3)
TIT (-1+T1Ty)

(-3+12T,-21T3+27 T3 -21T§+12T; - 37T +12T, - 41T T, +56 T3 T, - 59 T; T, + 21 T3 T, +
T3T,-16ToT,+7T T, -21T2+56T,T5-37T3T5a+5T3T2+85T3T53-90T; T3 +77 TS T2 -
20T, T3 -2T3T5+27T3-59T, T3 +5T3T3+39T; T3 -152T7 15 +108T; T3 - 52 TS T -
42T T3 +44T3T; - 9T T3 -21T5+21 Ty T +85T2 T3 -152T; T3 + 257 T3 T3 - 118 T; T -

16 T3 T5+109T{ T3 -52T3T5 - 28 T T3+ 16 T1° T3 +12 T3+ T, T3 -90 T T5 + 108 T; T; -

118 T{T; -55T;T5 + 1337575 - 68T, T5 -35T3 T3 +92T; 15 -4T:°T5 - 1571 T5 - 3715 -
16T, T5+77T3T5 - 52T T5-16 T3 TS + 133 T3 T5 - 156 TS 15 - T{ T3+ 4T3 T5 - 1277 T5 -

93T TS+ 40T TS + 5T TS + 7Ty T, -20T2T,-42T3 T, +109T; T, - 68 T3 T, - TS T +

187 11T, -18T8 T, - 34T, T, +140T1° T, - 25T T} - 20 T2 T -2 T2 T8 + 44 T3 T8 - 52 T3 TS -
35T T +4TSTS - 18T T5-269 T3 15 +226 T3 T3 -189 1115 -5 111 TS+ 35 T2 T5 -9 T3 1) -
28TIT5+92T;T5 - 12T5T5-34T{T5+226 T3 T5-103 T3 15 +45T1° T3 + 75 T34 15 - 45 T2 15 +
1673732 -4T15T32-93T8T132+140 T/ 73218918 132+ 45 T3 132 + 21 TP 132 - 80 T T3° +
35T T 15T T3 +40 TS T3 - 25 T T2 -5 T8 T3 + 75 T T30 - 80 T2 T3 + 65 T2 T3" -
20T T +5T8 T2 - 20 ) T3 +35To 1,2 - 45 T3 T, + 3511 13 - 20 T3 152 + 5 T7° T%Z)}},

(1-T+12)? 1

{Knot[ll, NonAlternating, 73] — { ,
T2 T3T3 (-1+T1Ty)

2(1-Ty+T3) (1-To+T3) (1-Ty T+ T3 T3)
(—1+T1—T§+T2+2T§T2—T§+2T1T§—6T%T§+T‘1‘T§+2TiT§—T‘1‘T§+T§T§—TiT‘2‘+T‘1‘T‘2‘)},
Knot [11, NonAlternating, 74] -
(1-T+12)?

{ T2 ’
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1

3T (-1+T1 7))
2(1-Ty+T3) (1-Tp+T3) (1-TyT,+T5T3)

2024-06-27 15:44:27

(14T T34 T+ 2T - T34 2T T3 -6 T T34 11 T34 2 T 3 - Ti T34 A T3 - T3 T3+ 11 13 |}

mn[-]:= tabl2 = Table[K » 6@K, {K, AllKnots[{3, 12}] }]

Out[«]=

1-T+T2 —1+T T3+ To-Ti T2 T3 Tp-T3-Ty T3+ T3 T3-2 T3 T3+2 T, T3-2 T3 1342 T3 T3
{Knot[3, 1] > {— },

’ T2T, (-14Ty Ty)

1-37:+T2 (1-3T,+T2) (1+T1 Ty) (1-3T,+T3 1-T+T2-T3.1% -1+ +4T] TS
Knot[4, 1] » |- ——"—, —= 1 . :) , Knot[5, 1] - - ) 1zl
T 372 T2 4 13 \
iTd T3 (14 )
» Knot[12, NonAlternating, 886] - { , }s
. 1-6T+16T2-25T%129T*-25T°4+16 T8 6 T7/+T%  -6+36T,-96 Ti+ 32T TP -12TP T2 T T

Knot [12, NonAlternating, 887] e{ . : . -, Sl 1z DL M M },

T TITS (-14T1 Ty)

. (1-T+T2)2 (14T-2 T2+ T2 T44T5470) 1
Knot [12, NonAlternating, 888] »{ - N

T TITP (-14T1 Ty)

(1-Ty+T3) (1-To+T3) ) (-16+20T;-46T; +50T1-40T; +20T5 -10T5 - Ty T, +2T; T, -
AT T, + 5T T, - 4T8 T, + 2T T, - T35 T, +20T2 - 247273 + +3T8T -7 T AT Ty -

9T T 3T T - TP T 2T T TI TP - 2T TY + 4T TP - 5T TP + 4T TP - 2TP T2 + TP T7°) }}

Stored in notebook: 160.5 MB =+ Show more £ Show all +++ Iconize ¥

)

in[-]-= dupl2 = Map[First, Select[Gather[tabl2, Last[#1] === Last[#2] &], Length[#] > 1&], {2}]

Out[«]=
{{Knot[10

{Knot[11,
{Knot[11,
{Knot[11, NonAlternating, 73], Knot[11, NonAlternating, 747},
{Knot[12, Alternating, 30], Knot[12, Alternating, 337},
{Knot[12, Alternating, 122], Knot[12, Alternating, 1827},
{Knot[12, Alternating, 164], Knot[12, Alternating, 166]},
{Knot[12, Alternating, 167], Knot[12, Alternating, 692

(10, 106], Knot[12, NonAlternating, 369]},

[

[

[

[

[ ] ]

[ ] [ ]

[ ] [ 11,
{Knot[12, Alternating, 273], Knot[12, Alternating, 890]},

[ ] ( 11,

[ ] [ ]

[ ] [ ]

[ ]

[

[

[

[

[

Alternating, 447, Knot[11, Alternating, 47]},
Alternating, 57], Knot[11, Alternating, 231]},

{Knot[12, Alternating, 341], Knot[12, Alternating, 627
{Knot[12, Alternating, 427], Knot[12, Alternating, 435
{Knot[12, Alternating, 458], Knot[12, Alternating, 887
{Knot[12, Alternating, 510], Knot[12, Alternating, 821
{Knot[12,

5
b
b
NonAlternating, 56], Knot[12, NonAlternating, 577},
{Knot[12, NonAlternating, 60], Knot[12, NonAlternating, 61]},
{Knot[12, NonAlternating, 62], Knot[12, NonAlternating, 66]},
{Knot[12, NonAlternating, 144], Knot[12, NonAlternating, 507]},
{Knot[12, 13]

NonAlternating, 3 , Knot[12, NonAlternating, 430]}}

in[-]:= Length /@ dup12

out[e]=
{2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2}
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in[-]:= Total[ (Length /@ dupl2) - 1]

Out[]=
19

in[-]:= Length /@ Select[
Gather[tabl2 /. {T; »22/7, T, > 13/ 21}, Last[#1] === Last[#2] &], Length[#] > 1&]

Out[e]=
{(2,2,2,2,2,2,2,2,2,2,3,2,2,2,2,2,2,2}

in[-1:= Put[tabl2 /. {Ty » T1, T, » T2}, "Datal2.m"]

in[-]:= Table[K » 6[K],

{K, {Knot[6, 1], Knot[8, 8], Knot[8, 9], Knot[8, 20], Knot[9, 27], Knot[9, 41],
Knot[9, 46], Knot[10, 3], Knot[10, 22], Knot[10, 35], Knot[10, 42], Knot[10, 48],
Knot[10, 75], Knot[10, 87], Knot[10, 99], Knot[10, 123], Knot[10, 129],

Knot[10, 137], Knot[10, 140], Knot[10, 153], Knot[10, 155]}}]

Out[e]=
(<2+T) (-142T)
{Knot[G, 1] {— ,
T

1
- (-7+17T1- 7T +17T,-44T, T, +26 T3 T, -3 T3 T, - 775+ 26T, T5-24T; T3 -
T3T2 (-1+T,Ty)

14TiT§+9T‘11T§—3T1T§—14T%T§+56TiTg—23T‘1‘T§+9T§T‘2‘—23TiT‘2‘+9T‘11T‘2‘)},

2-2T+T2) (1-2T+2T2) 1

knot (8, 8] - { ( ,
T2 TIT (-1+T1T))

(-17+51 7, -77 T3 +51 73 -17 11 + 51T, - 126 T; T, + 150 T3 T, - 30 T; T, - 30 T T, +
27T3T,-77T5+150T; T2 -117 T3 T3 -113 T3 T3+ 135 T3 T3-66T; T5-5T5 T3+ 51 T5 -
30T, T3-113T2T3+336T3T5-186T;T5 -5T3T3+78To T3 - 21T, T3 -17T5-30 T, Ta +
1357575 -186T; T3 - 60 T1 T3+ 222 T; T3 - 153 TS T5 + 18 T; T3 + 15 T3 T3+ 27 T4 T; -

2 15 3 15 4 +5 515 6 15 7 15 8 +5 2 16 3 16
66 T2T,-5T3T5+222T7T;-300T;T5+103T5T5+42T, T, -45T3 T, -5TT5+78 T3 T5 -
153TIT5+103 T3 T5+99 TS TS - 138 T, TS+ 67 T5T5-21T;T,+18 T3 T, +42T;T) -
138TiT§+114T{T§—45T§T§+15T‘1‘T§—45T§T§+67T§T§—45T{T§+15T§T§)},

(-1+T-2T2+7%) (-1+2T7-T2+T?)

Knot[8, 9] - {_ - ,

1
(F1+T0-2T3473) (-1+2Ty-T3+T3) (1+TyTy) (-1+T,-2T5+7T3)

LR
(-1+2T,-T2+73) (3—6T1T2+8T§T§—6T§T§+3T‘;T‘2‘)},

(1-T+72)2 1

Knot[8, 20] %{ 2 (-1+2T1-3T3+2T3-T1+2T,-3T; T, +4T; T, -

J
T? TIT3 (-1+T1Ty)
BT +Ti T, -3T5+4T, T3 -2 T2 T2 4T T +4T 1o -2 T3 T5+2 T3 -T1 T -4T3 T3+ 5T Ts -
i1 4T T+ 2T T, - T T - T+ 4TI T, T T+ 3T, T3+ 2T T3+ T T3+ Ty T -2 T2 T5 -
AT T+ 3T -3 - 4T T -2 T+ 2 3 TS+ 2 To TS -4 T TS+ 8T8 1S -4 7] TS +
3T§T§_TiTZ+T§T§-4T§T§+3TZT§_2T§T§+T‘1‘T§-2TiT§+3T§T§-2TZT§+T§T§)},
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(-1+2T-3T2+T%) (-1+3T-2T2+T?) 1

Knot[9, 27] - {_ , -
T TITS (-1+Ty 1)
(-3+15T,-33T3+45T;-33T§+15T; -37T5+15T,-65T; T, +115T3 T, - 115 T3 T, + 15 T3 T, +
35T T,-35T5T,+10T, T, -33T2+115 T, T3 -125T2 T3+ T3 T2+265 T3 T2-219T; T2+
95 TS To+5T]T5-11T3T3+45T5-115T,; T3+ T4 T3 +268T; T3 -554T7 T3 +156 T; T3 +
108 TS T3 - 164 T/ T3 +55T5 T3 -33T5+15T; T3 +265T2 T3 - 554 T3 T3 + 518 T3 T5 + 342 T5 T; -
542 TS T;+286T T3 -ToTs-55T; T +11T1°T5+15T5+35T,T5-219T3T5+156 T3 T5 +
342T4T5-1095 T, T5+705 TS T5 + 67T, T5-294 T8 T5 + 166 T3 T;-5T1° T3 -10T; T3 -3 T -
35T, TS +95T2T5+108 T3 TS -542T1 TS+ 705 T3 T+ 12 TS TS - 745 T TS + 444 TS 75 - 92 T TS -
97 T3 TS+ 35T TS +3T1° TS +10 T, T +5TiT,-164 T, T, +286T1 T;+67 T3 T -745T5 T +
1055 7T, T, - 208 T8 T, - 164 T3 T; + 221 T3 T, - 35 T3 T, - 15 T3> T5 - 11 T2 T3 + 55 T3 T5 - T3 T5 -
294 T TS + 444 T8 T8 - 208 T, T8 - 616 TS T5 + 546 T3 T5 - 267 T1° T5 - 15 T3 T3+ 33 112 T5 -
55T To+166 T3 T9-92TST5 - 164 T, T3 +546 To T5 - 252 T3 15 + T2 T3 + 115714 T5 - 45 T1° T5 +
117372 -1 T2 - 97 18132 + 221 T] T2 - 267 T8 T2 + 19 152 + 123 132 132 - 115 11 132 +
BTPT-10T T3 +35 T8 T3 - 35 T/ T3 - 15 T8 T2t + 115 T3 T3 - 115 710 T3t + 65 T3 T3 -
15T T +3 8T -15T) T3 +33 T8 T2 - 45 T3 T, + 3311 T3 - 15 T3 132 + 3 172 Tiz)},

(3-37+7%) (1-3T+3T?) 1

Knot[9, 41] - { ,
T TIT5 (-1+T1Ty)

(-51+201T; -315T; + 20173 -51T1+201T,-698T; T, +880 T T, -236T; T, -
158 T3 T, +93T: T, -3157T5+880T; T2 - 519 T2 T3 - 1035 T3 T5 + 1305 T3 T5 - 488 T3 T3 +
277572420173 -236T,T5-1035T2 T3 +2964 T3 T3 - 2484 T3 T3 +333T; T3 +376 TS T3 -
123 T/ T3-51T5-158 T, T3 + 1305 T35 T - 2484 T3 T5 + 1188 T7 T3 + 1692 T; T3 -
1467 TS T3 + 274 T, T3+ 57 T5 T3 +93 T, T5 - 488 T3 T; + 333 T3 T5 + 1692 T7 T; -
3756 T3 T35+ 1701 TS T3+ 124 T/ T5-231T5 T3+ 27 T3 15 + 376 T3 TS - 1467 T TS +
1701 T TS +357 TS T8 -992 T 15+ 369 T8 16 - 123 T3 75 + 274 T T, + 124 T5 T) -
992T§T;+814TZT;—231T§T;+57T;‘T§—231TiT§+369T$T§—231T1T§+57T§T§)},

(=2+T) (-1+2T) 1

Knot (9, 46] - {- , -
T TIT3 (-1+T1Ty)

(-5+11Ty-5T§+11T,-32T; T, +38T5 T, -9T; T, -5T5+38 T, T5-72 T3 15 -2 T3 75 +

11T‘1‘T§—9T1T§—ZT%Tg+68TiT§—29T‘1‘T§+11T%T‘21—29TiT‘21+11T‘1‘T‘21)},
(-3+2T) (-2+3T) 1 ,
Knot[10, 3] - {- , - (-171+367 T, - 1717135 +
T TIT3 (-1+T1Ty)
367T,-888T; T, +594T3T,-101 T3 T, - 17175+ 594 T, T5 - 420 T2 T5 - 342 T3 T5 +
261TyT5-101T; T3 - 34277 T3 + 1148 T3 T; - 569 T7 T3 + 261 75 T3 - 569 T; T3 + 261 T3 T3) }

(-2+2T-2T2+T?) (-1+2T-2T%+27?)
Knot[10, 22] — {7 ,
T3

1

S (-25+75T;-125T3 + 16373 -125T§ +75T; - 2515 + 75T, - 174 T, T, +
TITS (-1+TyTy)
2 3 4 5 6 7 2 2 2 2
222T3T,-234T3T,+42T3T,+30T; T, - 78 Te T, + 51T T, - 125 T3 +222 T, T3 - 211 T2 T3 +
189 T3 T5+141TiT5-91 T, T5+109 TS T5 - 18 T/ T2 -45 T8 15+ 16375 -234T,; T3 + 189 T2 T3 -
204T3T3-184TiT3-52 T, To+6ToT3-111TI T3+ 114 TS T3 + 7 T3 T3 - 125 T3 + 42 T, To +
1417375 -184T; T3 +557 Ty T3 -83T; T3+ 105 T T3 + 24 T, T3 + 5T 15 - 126 T T3 +

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



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Archive: theta-240614.nb 2024-06-27 15:44:27

35T1T5+75T5+30T,T5-91T3T5-52T3T;-83T4T5-416T5;T5 +174TST5 - 63T, T; -
32T8T5+129T)T5+30T3% T, -45T3 15 -25T5 - 78 Ty T5 + 109 T2 TS + 6 T3 T5 + 105 T3 TS +
174 T3 TS +108 TS TS - 218 T/ To + 73 TS TS - 66 T3 T5 - 115 T1° TS + 66 T TS5 + 23 T2 TS +
S1T,T,-18T2T)-111T3T,+24T5 T - 63T, T, -218 T T, +372T1 T, -43 TS T, +44T5T) +
109 T T, - 18T T2 - 69 T2 T, - 45 T2 T8 + 114 T3 To + 5 T3 T8 - 32 T3 T8 + 73 TS 75 - 43 7] 15 -
379 T8 T3 +176 T9 T3 - 13171 15 - 54 T1 TS + 115 T2 T3+ 7 T3 15 - 126 Ty T5 + 129 T3 T -

66 TSTy+44T]T5+176 T3 T3 + 144 T3 T - 171 T3 15 + 222 711 175 - 149 T12 T5 + 35 T3 T22 +

30T3 T30 - 11515722+ 10977 732 - 131 T8 152 - 171 T3 T3 + 205 T1° 722 - 210 711 722 +

115 TP T2 - 45 T T3 + 66 To T3 - 18 T T3 - 54 T8 T2t + 222 T3 T3 - 210 110 T3 + 162 T T3 -
69 T1° T3' + 23 T T3% - 69 T7 T5% + 115 T3 T3% - 149 T3 132 + 115 T1° T5% - 69 T3 137 + 23 T1% T57) },

(2—4T+T2) (1—4T+2T2) 1

Knot[10, 35] - { ,
T2 T3T (-1+T1Ty)

(-17+103T; - 18177 +1037T; - 1711 +103 T, - 570 T; T, + 762 T{ T, - 30 T3 T, - 234 T{ T, +
55T;T,-181T5+762T; T5+112 T2 T2 - 2442 T3 T2 +1708 T3 T2 -246T;T5-13T5T2+103 T3 -
30T, T;-2442T3T5 + 5136 T T; - 2172 T1T5 - 426 T; T3 +330T5 15 - 41T T; - 17T5 - 234 T, T3 +
1708 T2 T3 -2172 T3 T5-1392 T4 75+ 3108 T3 T3 - 1412 TS T35 + 150 T, T + 15 To T3 + 55 T, T -

246 T2T5-426T5T5+3108 T3 T3 -4200T5 T3+ 1590 TS T5 + 114 T/ 75 -89 TS5 15 - 13 T2 TS +

330T;T5-1412T7T5+1590 T3 TS +184 TS TS5 - 678 T, TS + 155 TS TS 41 T3 T+ 150 T7 T) +

114TiT§-678T§T§+486T§T§-89T§T§+15T‘1‘T§-89TiT§+155T‘{T§-89T{T§+15T§T§)},
(-1+3T-4T2+T3) (-1+4T-3T+T%)

Knot[10, 42] - {— ,
T3

1

- (-3+21T,-577T3+81T;-57T§+21T; -3T3+21T,-133T; T, +301T; T, -
TITS (-1+T4Ty)

301 T3 T, +21Ti T, +119 T3 T, - 77 T8 T, + 14 T] T, - 57 T3+ 301 T, T5 - 422 T3 75 - 166 T3 T5 +

1164 T]T3-926T5 T2+262 TS T5+35T, T5-19 T8 T3+81T5-301T, T3 -166T:T; + 1864 T3 T3 -

3062 T4 T3+950 T, T3 +674T5 T2 - 641 T, T3 +133T5 T3 -57T5+21T,; T3+ 1164 T2 T5 -

3062 T3 T5 +2392 T T5 + 2552 T; T5 - 3800 TS T5 + 1690 T, T5 - 38 T8 T5 - 133 T5 T3 + 19 T 15 +

2175 +119T,T5-926 T3 T5+950 T3 T; + 2552 T3 T, -7805 T3 T5 + 5699 TS T - 279 T, T, -

1582 T8 T5+689TT5-35T1°T5 - 14110 T5 -3 TS - 77 To TS5 + 262 TS TS + 674 T3 TS - 3800 T5 TS +

5699 T3 TS - 552 TS TS - 5255 T/ T5+ 4018 T3 15 - 818 T3 T5 - 274 T1° TS + 77 T1 TS + 3 T2 75 +

14T, T, +35T3T, - 641 T3 T, + 1690 T3 T, - 279 T3 T; - 5255 TS T; + 8249 T, T; - 3110 TS T) -

842T5 T, +974 11T, - 119 T T2 - 20 T2 T -19T2 T8 + 133 T3 75 - 38 T T5 - 1582 T; T5 +

4018 T8 TS - 31107/ T8 - 2174 T8 18 + 3170 T TS - 1240 T1° T8 - 22 T1 T8 + 57 712 T8 - 133 77 T3 +

689 T T3 - 818 TS TH - 842 T/ T3 +3170T5 15 -2008 T3 T5 + 214 T2 T5 + 301 111 T5 - 81 T2 T) +

1973132 -35T3 152 - 2741573+ 9741 T3 - 1240 T3 72 + 214 19 732 + 410 T2 132 - 301 T T30 +

57T T2 - 14T T3+ 77 T8 T3 - 119 7] T3 - 21 T8 T3 + 301 77 T30 - 301 T2 T3t + 133 T T3 ' -

20T T 43 TS T2 - 21 T T2 + 57 T3 157 - 81 T3 132 + 57 T30 132 - 21 T3 757 + 3112 17 },

(1-T+2T2-2T4T%) (1-2T+2T>-T>+ T4

Knot[10, 48] - { )
T4

1

TITS (-1+T1Ty)
(-4+12T,-247T7+36T;-44T1+36T; -24T5+12T] - 4T3 +12T, - 27Ty T, + 45T T, -
SATIT,+51T T, -9T; T, -9 TS T, + 18T T, -15T; T, + 9Ty T, - 24 T35+ 45T, T3 - 74 T{ T3 +
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88T, T5-91T{T5+26T,T5-31T3T3+16T;T5-14T;T5+9T;T5-12T°T3+36T, -

54T, T3 +88T2T3-97T3T5+100T3T3-3T5 T3 +42T5T3 - 8T T3 +11To T3 -2 T3 T3 +

9T T3 +9T T - 44T +51T,;T5 -91T3T5+100T; T3 -115Ty T, - 83T T3+ 6 T, T3 + T3 T -

26T s +11T10Ts - 27 T8 T5+36T5 -9 Ty T3+26T2T5-3T3T5+110 T T3 + 44 TS TS +

QAT TS -16T8T5+9T3T5+ 24T T3 - T T3+ 27 T 15 - 9T 15 - 24 T5 -9 T, TS -31 T2 15 +

A2TITS-83TITS+44T5T5-212T5T5 +38T,T5-20T3 T5+8T3 TS +T1°T5 30T T5 -

7T TS 9T T 12T TS 412 T3+ 18Ty TS +16 T3 T, -8 T3 T3+ 6T1 T3 + 44T, T5 + 38T T3 +

158 T/ T)-118T5 T, +29 T3 T5 - 28T T, +9 T T3+ 28 Ti2 T - 2T T5-9T1* T, -9 T1° Th -

4TS 15T, T8 - 14T T3+ 11T To+ T3 T3 - 16 T3 T3 - 20 T3 T5 - 118 T{ T3 + 48 T3 T3 + 74 T3 T5 +

10T T8+ 20 T TS - 10T TS - 7 T TS+ 16 T TS + A5 TP TS + 4TI TS+ 9T T9+ 9T TS -

2T3T5-26T1T3+9T T3+ 8T T5+29 T, T3 +74T5T5 -202 T, 15 +20T1°T5 - 64 T1' T3 +

12T T0+10T T3 - 20 T T - 18 T 19 - 12 T8 15 - 12 T2 T30+ 9 T3 T2+ 11 T3 T3 +

24T TR+ 1o T2 - 28T 132 +10 T3 132+ 2073 13° + 202 T1% 132 - 64 T1 722 + 85 TI2 T5° -

48T T +35 T T30+ 9T T2 + 24T 8 TR0 + 9 T3 T3 - 27 T T3 - T T3 - 30 TS T3 +

9T/ Tt +20T8 T3 - 64TI T - 64 T2 T3 106 T T3 + 18 T2 TRt -3 T3 151 - 28 T4 T3 +

9T T3 - 36TIe T3 + 27 T3 Ta2 -7 T 132 + 28 T 152 - 19 T8 132 + 12 T T22 + 85 T2 T32 +

18T T2+ 97 T2 132 - 98 T T2+ 95 T T3 - 51 TP 132 + 44 T8 T2 -9 T3 TR -9 TS T3° -

2T T -7 T8 T2 +10Ti T, - 48 TP T2 -3 T 132 - 98 11 152 + 101 T2 152 - 92 T3 T5° +

54T T -36T1° T + 12 T8 T3 - 9T, T3 + 16 TS T3 - 20 T3 T3 + 35 T10 T3 - 28 T T +

ST Ty -2 TP Ty +76 T T3 45 TP T3 + 24 118 T2 -9 T/ T2 + 15 TS T3° - 18 T3 T5° +

9T T + 9T T - 51T T3 + 54T T3 45 T T2 + 27 117 13" - 12 T8 132 + 4 TS T8 -

1275738+ 24T T30 - 36 T1  Ta8 + 44 T2 T2 - 36 T3 T30 + 24 T T30 - 12 TP 138 + 4 T3° T%G)},
(-1+3T-4T2+T3) (-1+4T-3T2+T%)

Knot[10, 75] - {7 ,
3

S ! (-3+21T,-577T7+81T;-57T§+21T; -3T3+21T,-133T; T, +301T; T, -
TITS (-1+TyTy)

301 T3 T,+21 T3 T, +119T5 T, - 77 TS T, + 14T T, -57T5+301 T, T3 - 414 T2 T3 - 198 T3 T3 +
1218 T4 T2-958T;T2+270ToT2+35T, T3 -19T8 T2+ 81T3-301 T, T5-198T2 T3 +1954 T3 T3 -
3148 T T3 +864T; T3+ 764 To T3 - 673 T T35 +133T5 T3 -57T5+21 T, T3 + 1218 T2 T4 -
3148 T3 T5 + 2358 Ty T5 + 2906 T; T5 - 3834 TS T5 + 1604 T, T3 + 16 T3 T5 - 133 T5 T3 + 19 T1% 15 +
21T;+119T, T5 -958 T2 T, + 864 T3 T5 + 2906 T1 T5 - 8283 T3 T5 + 5221 Te T5 + 75T, T5 -
1668 T8 T5+657 T3 T5-35T10T5-14T1 15 -3T5 - 77T, 1o+ 270 T3 TS + 764 T3 TS - 3834 T7 TS +
522175 TS +900 TS TS - 5733 T, 75 +3984 T8 175 - 728 T3 TS - 266 T10 TS + 77 11 TS + 3 T2 TS +
14T, T)+35T3 T, -673 T3 T, +1604 T T5 + 75T5 T3 - 5733 TS 15 + 7771 T, T, - 2756 TS T} -
928 T3 T, +942T18T)-119 T T5 - 21 T2 T, -19T3T5 + 133 T3 TS + 16 71 T3 - 1668 T3 T5 +
3984 TS T8 - 2756 T T5 - 2208 TS T3 + 3084 T3 T5 - 1186 T3 15 - 21 T11 T8 + 57 T12 75 - 133 79 15 +
657 T3 T5 - 728 TS T5-928 T/ T5+3084 TS 15 -1918 T3 T5 + 182 T1°T5+301 T3 T5 - 81 T1° T5 +
19TI T30 - 35T 132 - 266 TS T3° + 94277 T2 - 1186 TS T2 + 182 T3 132 + 418 T1° 13° - 301 T1* T3° +
57T T30 14T T3t w77 78T - 119 T T3t - 2278 T3t v 301 T T3t - 301 TR0 T3t + 133 THA T3* -
21T T 3T T2 - 21 T T2 + 57 T3 157 - 81 T3 132 + 57 T30 132 - 21 T 5% + 3 112 T7%) }

(-2+T) (-1+27T) (1-T+T2)°
Knot[10@, 87] - {— ; s
T

1

- (-25+112T; - 22477 + 287 T3 - 224 T + 11277 - 25T5 + 112 T, - 426 Ty T, +
TITS (-1+ T, Ty)
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664 T2T,-606T; T, +132T1 T, +178 T3 T, - 228 TS T, +76 T T, - 22475+ 664 T, T5 - 570 T; T5 -
95 T3 T3 +1152 T3 T3 -1103T; T3+ 582 T5T5+16T; T5-80T5T5+287 T3 -606 T, T3 -
95T3T3+1138 T3 75 -2061T7T5+855T;T5+214TST3-797 T/ T3+312T5 T3 +11 T3 15 -
22475 +132 Ty T+ 1152 T3 T3 - 2061 T3 T3 + 2114 T T5 + 358 T; T - 1378 TS T3 + 1251 T] T +
18T3T5-336T3T5+64T1° T3+ 11275 +178 T, T5-1103 T T5+855 T3 T5+ 358 T4 T -

2758 T3 T3+ 2084 TS T5-290 T, T5 - 1269 T T5 + 823 T3 T+ 16 T2 T - 68 T2- T5 - 25 TS -

228 T, TS +582 T2 TS+ 214 T3 T5 - 1378 T1 T5 + 2084 T T5 + 72 TS TS - 2020 7] T5 + 1970 T5 TS -
338T)T5-606T1° TS +204 T TS +23T12T5+76 T, T, +16 T3 T, 797 T3 T5+1251 T3 T5 -

290 T T, -2020 TS T, +2822 T T, -938T5 T, -873 T3 T4 +1129T3° 1) - 146 T3 T, - 104 T1° T} -
80T2T5 +312T;T5+18 T T5 -1269T; T3+ 1970 TS T5 - 938 T/ T5 - 1522 T8 15 + 2043 T3 T5 -
1116 T1° TS - 156 T1 T3 + 208 T12 T5 + 11 T3 T5 - 336 T3 T + 823 T3 T5 - 338 TS T5 - 873 T/ T3 +
2043787151262 T T3 +121 71275 + 582 T T35 - 265 T12 15 + 64 T T32 + 16 T3 T32 - 606 TS T3° +
112977 T3% - 1116 T8 122 + 121 19 132 + 546 T1° T3° - 632 T1 T3 + 208 T2 T2 - 68 T3 Ta' +

204To T3 - 146 T, T2 - 156 T8 T3 + 582 T T3 - 632 T2 T2  + 402 T T2 - 104 T2 T3 +

23 T5 132 - 104 T T5% + 208 T T3% - 265 T3 T3 + 208 T1° T5% - 104 T1* T3% + 23 T T3%) }

(1-T+7)* 4 (1-Ty+T)* (14T T) (1-T+T2)* (1-Ty T, + T2 72)°

Knot[10, 99] - { - , — },
Knot [

10,

123] >

(1-37+372-37347%)°
{ T4 ’

1

2(1-3T3+3T3-3T3+T1)° (1+TaTy) (2-3T4T,+2T1T3)

nT
(1-3T,+373-373+73)° (1-3T1T2+3T§T§-3TiT§+T‘1‘T§)},

2-2T+T2) (1-2T+2T2) 1

Knot[10, 129] - { ( ,
T TiT3 (-1+T1Ty)

(-17+56T;-75T;+56T; -17T1 +50 T, - 124 T; T, + 146 T; T, - 34 T; T, - 28 Ty T, +
26T5T,-75T5+146 T, T5-77 T2 T2-151T3T5+175T3T5-70T; T5-3ToT2+50 75 -
34T, T3 -151 T T3 +332T3 73 -190 T3 T5 43 T3 T3+ 747515 - 22T T3 -17T5 - 28 T, T3 +
175T;T;-190T; T; - 12Ty T5 + 218 T, T; - 113 75 T5 + 20 T; T3 + 15 T3 T3 + 26 Ty T; -
70T2T5-43T3T5+218T7T5-304T5T5+65T5T5+38T2T5-46To T, -3T2T5+74 T3 TS -
113 T TS+ 65T TS5+ 139 TS TS - 142 T, TS+ 69 T8 TS5 -22 T3 T, + 207175 + 38T, 15 -
142TETZ+116TZT;—46T§T;+15T‘1‘T§—46TiT§+69TfT§—46TIT§+15T§T§)},

(1-37+72)? 1

Knot[1@, 137] - | 2(1-3T,+T3) (1-3T,+T3)

)
v BT (1T T2)
(1-3Ty T+ T373) (-143T1-T3+3T,-8T; T, +4T3T,-T5+4 T, T -
6TfT§—2TiT§+T‘1‘T§—2T§T§+10TiT§—3T‘1‘T§+TiT§—3TiT‘Z‘+T‘1‘T‘2‘)},

(1-T+72)° 1

Knot[1e, 140]%{ 2 (-1+2T1-3T3+2T3-T7+2T, -

)
T BT (1T T2)
3T T+ 4T T, - T T+ T3 T, =3T3+ 4T T3+ T3T5 -8 T3 T3+ 7T T5- 2T T5+2T5 - T, T; -
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BTiT+6Ti T - 8T T3+ 2T5 TS - T T3 - T3+ 7 T3 T3+ ATy T3+ 5T5 T3+ T3 T+ T4 T3 - 275 T; -
8T T, +4TI T, -2 T3 5 -8 TS TS+ Ti T3 -2 T8 T3+ 2 T3 TS+ 5T TS - 8T 15+ 11 TS TS5 -4 T TS+
3T§Tg—TiT;+TiT;—4T§TZ+BTIT;—2T§T;+T‘11Tg—ZTiTg+3T§T§—2TZT§+T§T§)},

(1—T+T3) (1—T2+T3) 1

Knot [10, 153] e{ ,
T TITS (-1+ T, Ty)
(-2+2T4+2T5-6T3+2T7+2T;-2T5+2T,-3T1 T, +3T3 T, - Ty T, - TS T, + T] T, + 275 -
21T+ 6T T -2 T3 T5+2T8T2+2T]T3-6T3+3T1 T3+6T-T5-14T3 T3 -2T7 T3 +
2T T+ AT T, 5T T, - 5T T3 +3 0 T3 +2T5 - Ty T3 - 2T T3+ 5T T3+ 7T T3 - 1175 T -
2T{T3+10T3T; -3 T3 T3 - 2T T3+ 2T - 2T T3+ 2 T3 T3+ 7Ty T3 -5T3 T3 - 715 T5 +
18T/T5-10T5T;-3T3T5+8T1°T5-3T1 T3 -2 TS - Ty TS + 2 T4 TS5 + 4T3 T5 - 11 T7 TS -
7T T+ 24T TS - 13T T - 9T TS+ 16T TS - 6T 0TS - 3T TS+ 4T TS+ Ty T3 +2T2T) -
ST3T, - 2T T,+18T T, -13TS T, - 15T, T5+29T8T]-14T5 T, -6T° T, +10 T4 1) -
AT T, -5T;T3+10T1T5 - 10T, T5 - 9T T3 +29 T T3 -25T; T5 - 10 T; T5 + 20 T1° T3 -
T T AT T 43T TS 3T TS -3 T3 T5+16T5T5-14T{ T3 -10 T3 T3 + 34T, T5 -
14T T - 11T T+ 12T T - 2T T30 + 8 T3 T2 -6 1o T2 -6 Ty T2 + 20 TS T2 - 14 T T30 -
2T TP +10 T T 4T TP -3 T3 T3 -3 TS T3t v 10T T3 -7 T8 T3t 11T T3t + 10 T3P Tt -
T}ngl-4T}2T§1+4T§T§2_4TZT§2_4T§T§2+12T§T§2_4T§9T§2_4Ti1T§2+4T§2T§2)},

(-1+T-2T2+T%) (-1+2T7-T*+T°)
Knot[1@, 155] - {_ ; s
T

- ! (-3+9T1-15T+21T3-15T;+9T; -3T5+9T, - 21T T, +27 T3 T, - 33T T, +
TITS (-1+ T4 Ty)

3T4T,+3T3To-9ToT,+6T,T,-15T2+27 T, T53-28T2T2+38T3T2+16 T3 T5-2T; T2+
127813 -3T]/T5-5T5T2+21T5-33T,;T3+38T2T5;-64T3T5-24T;T3-12T5T3-16T5T; -
7T T3 +15T8T3-15T3+3 T, T35+ 16 T3 T3 - 24 T3 T3+ 15111 T3 -53 T3 T3+ 63 T5 T3+ 4T, T5 -
1078 Ty - 15T T9+5T1T5+9T53+3 T, T5-2T2T5;-12T3T5-53T7T5-91 T3 T;+29T5 T -
48T T3 +8T8T;+23 T T5+3 T T5-6T1 T5-3T5-9T; To+12T3T5-16T3T5+63T7 TS +
29T TS +60 TS TS 45T/ 15+ 411815 - 28 T3 TS - 16 TP TS+ 9T TS+ 3 T2 TS5 +6 Ty T -
3TiT)-7T3T5+4Ty T, - 48T T, -45T3T5+ 75T, T, -43T;T5+24T; T +18T1° 15 -3 T3 7] -
9T T, -5TiT3+15T3T5-10T1T5 + 8Ty T3 +41 T3 T3 -43 T, T5 -47T5T5 +36T; T5 -
36 T19T5 - 3T T8 + 15 T2 TS5 —15T3T5+23 T3 T5-28ToT5+24 T/ T5+36T3T5+20T5 T -
22T T +33 T T - 21T 2 T+ 5T T30+ 3T T2 - 16 To T30 + 18T T3P - 36 TS T3P - 22 T3 132 +
24710728 27T T2l v 15 TP TP -6 T T + 9T T -3 T/ T3 -3 T8 121 + 33 T3 T3t - 27 110 T2t +
21T T3 - 9T Ty e 3T T2 - 9T T2 + 15 T3 T2 - 21 T3 132 + 15 T2 T3° - 9 T3 5% + 3 T T%Z)}}

in[-]:= DunfieldKnots = ReadList["../../People/Dunfield/nmd_random_knots"] /. k_Integer > k +1;

in[-1:= (Crossings /@DunfieldKnots) == Range[3, 1000]

Out[«]=
True
in[-]:= DK[n_] := DunfieldKnots[n - 2]
in[-]:= Crossings [DK[576] ]
Out[«]=

576
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in[-]:= AbsoluteTiming [6[DK[3]]]
Out[]=
{0.0625038,

1-T+T? -2+2T-2T3+2T, -Ti T+ T+ 3T, -2 T3+ T T3 -3 T3+ Ty T3 -Ti T3+ T3 T3

= TTE (14T Ty) J}

in[-]1:= AbsoluteTiming[6[DK[30]1];]

Out[]=
(4.88079, Null}

in[-]:= AbsoluteTiming[6 [DK[60]1];]

Out[«]=
(44.9012, Null}

in[-]:= AbsoluteTiming [6[DK[90]];]

Out[e]=
(314.553, Null}

in[-]:= AbsoluteTiming[6120 = 6[DK[120]];]

Out[«]=
{761.428, Null}

in[-]:= Put[©120, "Thetad4DK120.m"]

in[-]:= AbsoluteTiming[6[DK[150]1];]

Out[]=
{2357.39, Null}

(during the previous computation | biked home, so the AbsoluteTiming is too much)

in[-]:= AbsoluteTiming [6[DK[180]1];]

out[e]=
(5391.24, Null}

in[-]:= AbsoluteTiming[6[DK[210]];]

Out[]=
{9613.68, Null}

in[-1:= AbsoluteTiming[6[DK[240]];]

Out[«]=
(22462.4, Null)

in[-]:= AbsoluteTiming[6[DK[270]];]
Mathematica crashed while trying the above computation.

in[-]:= AbsoluteTiming [6[DK[300]1];]
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