Dror Bar-Natan: Academic Pensieve: Talks: Oaxaca-2210: TorusKnots.nb

Pensieve header: Computing $\rho_1$ for torus knots.

Preliminaries

mnf-}=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Oaxaca-2210"];

In[+ ]:= 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/la22/ap to compute rotation numbers.

The Program

wil- Rals_, i_, 3.1 =5 (85 (85,7 + 8,5 - 8ij) - 8ii (85,50 -1) -1/2);
Z[K ] :=Z[K] = Module[{Cs, @, n, A, s, i, j, ks A, G, o1},

{Cs, ¢} = Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n +1];

Cases[Cs, {s ,1,7 }» (AlI{i, JY, {i+1, 7+13}] += (—;’s T 11))],

_ T(—Total[tp]—Total[Cs[All,l]]] )/2 Det[A];

A
G

Inverse[A];
[ 2n
pl= ). Ri@eCs[k] - »' " o[kl (gu-1/2);

Factor@{A, A% pl /. a*sa+l/.g,,s »G[a, /:’]]}];

In[+ ]:= T2z[p ] := Module[{q = Expand[p], n, c},
If[q === 0, 0, c = Coefficient[q, T, n = Exponent[q, T]];

cz?" +T22[q—c (T1/2—T'1/2)2n”];

n-}=  T2Z[p_] = Module[{q = Expand[p], n, c},
I-F[q

czzn+T22[q—c (Tl/Z—T'”z)Z"]]];

== 0, 0, c = Coefficient[q, T, n = Exponent[q, T]];

_ T—Exponent [p,T,Min]

In[ J:= ren[p ] : pPs

The First Few Torus Knots

2022-10-24 17:38:51

The format is: Two lines for each knot. The first is a pair {Tp,q, A} where A is the Alexander polynomial.

The following line is p;, normalized to have no negative powers and to have its constant term non-zero.
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n-1- tab = Table[pz = Factor[ren/@Z[K]];
Echo@Column [ { {Tkpig,kp2y> 22010}, pz[2]} 1,
{K, TorusKnots[36]}];
{T3,2, 1-T+T?}
S(-1+T)% (14717
{Ts,2, 1-T+T>-T2+ T4}
S(-14T)2 (14T (24 T2+ 2TY
{T7,2, 1-T+T?-T+ T*-T° + T}
S(-1+T)? (14 T?) (3+2T2+4TH 4275+ 378
{Ta3 (1-T+T%) (1-T2+T4)}
~(-1+T)? (14T (3+44T243T°)
{To,25 (1-T+T?) (1-T>+7°)}
~(-1+T)? (1+T?) (4+3T°+6T*+4T0+6T3+3T044T1)
{Ts,3, 1-T+T-T*+ T° - T+ T8}
2 (-1 )2 (1+T)2 (1-T+T?) (1-T+T>-T+T%) (2+T>+27T9)
(Ti,2, 1-T+ T =T+ T -T2+ TO T 4 T8 - T2 4 719}
“(-1+T)? (14T (544T>+8T*+6T°+9T2+6T9+8T?+4TH 5T
(T3, 1-T+T2 =T+ TH-TP o TO T/ 4 T8 -T2 4 T - TH L 792
~(-1+T)? (1+T?) (6+5T>+10T*+8T°+ 12T+ 9T+ 12T+ 8T + 10 T® + 5T + 6 T%)
{T7,3, 1-T+TP-TH+ 70T T2 - TH 4 T2
2(-1+M)? (1+TM2 (1-T+T?) (1-T+T*-T+T*-T°+T°%) (3+2T>+47°+27°+3TY)
[Ts,a0 (1-T+T2-T2 4T (1-T2+T*-T0 4 T8) }
S(-1+T)2 (14T (2+TH+27T%) (3+4T°+3T)
{Tis,2, (1-T+T?) (1-T+T2-T 4T (1+T-T-T-T 4T+ T%) }
S(-1+T)2 (14 T?) (7+6T2+ 12T+ 10T+ 15 T8+ 12T + 16 T + 12 T + 15T + 10 T + 12 T2 + 6 T2 + 7 T%)
{Ta,3, (1-T+T%) (1-T2+T4) (1-T"+7%)}
~(-1+T)? (14T (741272 + 15T+ 16 T2 + 15T + 12T + 7 T18)
{Ti7,2, 1-T+ T =TT -T2 TO T/ o T8 -T2 TIO - TH L T2 T8 T T8, 796
S(-1+T)% (1417
(8+7T2+14T*+12T°+ 1818+ 1579+ 20T + 16 T + 20 T'6 + 15 T8 + 18 T + 12 T? + 14 7% + 777 + 8 T%%)
{Tio,2, 1-T# T2 -T2 T4 To 4 1677 o T8 -T2 4 710 THL, 722713, 714715, 716 _ 727, 118}
S(-1+T)? (1+T?) (9+8T>+16T*+ 14T+ 2172+ 18T +
24T 4+ 20T + 25T + 20 T™8 + 24 T2% + 18 T2 + 21 7% + 14 T2 + 16 T?® + 8 T + 9 T7?)
[Tio,35 (1-T+T?) (1-T+T-T*+T-T +T%) (1+T-T-T-T+ T+ 7%}
“(-1+T)2 (14T (1-T2+T -T0+T%) (9+16T°+21T°+24T° + 25T + 24T + 21T + 16 T + 9 T*)
{Tras (1-T+T-T T T4 T8) (1-T24T*-T0+ TP -T 4 T2) |
S(-1+T)2 (14T (34477 43TH) (342T*+4T8+2T1243T1)
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{Ta,2 (1-T+T2) (1-T+T-T T -T2+ T8) (1+T-T =TT T8 -T2 TH 4 TP}
~(-1+T)? (1+T%) (106+9T?+ 18T +16T°+ 24T+ 21T+ 28 T2+ 24 TH +
30T+ 25T+ 30T%°+ 247724 28 7% + 21T+ 2478+ 16 T° + 18 T2 + 9 T** 4+ 10 T

TRECTETIN I U S R A AP S B e B e e e L
2 (<142 (142 (1-T+T?) (1-T+T-T T -T T T+ T2 -T7 4 TY9)
(5+4T°+8T0+6T7+9T2+6T® +8T® 4T+ 5T

{T23,2)
1-T+T =TT T T T T TP T TR TR T8 T T8 T 717 T 719, 720 720, 722}
~(-1+T)? (1+T?) (11+10T%+ 20T +18T°+ 27 T8+ 24T+ 32712+ 28 T + 35 T'% + 30 T*% +

36 T2+ 30T+ 3572 + 2877+ 32728 4+ 247° 42772+ 18 T>* + 20 T°° + 10 T°% + 11 T%)

(Tes (1-T+T-T+T) (1-T+T-T*+T-T T8 (1+T-T-T-T+7+7%) }
(=142 (14T (1-T2+T%) (2+T8+2T2) (5+48T° 49T+ 8T+ 57%)

{Tas,2 (1-T+T2-T+T%) (1-T°+ T TP+ 7%}
S(-1+T)? (1+T?) (12+11T2+22T4+20T°+30T8+ 2779+ 36 T2 + 32T + 40T + 35 T + 42 7% 4
36 T2+ 42T + 3572+ 40 T2 +32T%° 436 T2 + 27 7> + 30 T°° + 20 7% + 22 7% + 11 7% + 12 T%)

(T13,3, 1-T+T =TT T/ TP - T TR 7ML T TV T8 720, 720 723, 724
2 (-1 (A2 (1-T+T?) (1-T+T =TT =TT - T 4 TR -T2 T T T2
(6+5T°+10T6+ 8T+ 1272+ 9T® + 12T% + 8T + 10 T* + 5T + 6 T)

(Toy (1-T+T2) (1-T24T%) (1-T2+T6) (1-75+7%2))
S(-1+T)? (14T (3+4T743T) (443T446T°+ 4T+ 6T 4372 4T)

{Taz,2, (1-T+T%) (1-T+78) (1-T°+ 1)}

- (-1+T)? (1477

(13+1272+247T*+227°+33T% 4307+ 40T + 36 T + 45 T'0 + 40 T + 48 T + 42 T%% + 49 T** +
4277+ 48T +40T%° + 4577+ 36 7> + 40 T%° + 30 T°% + 33 7%+ 22 T% + 24 7% + 12 T% + 13 T%)

(Tr5, 1-T+TP=TO T T8 T TH L TR TR T T, T T8, 719 _ 723, 724}

-2 (-1+T)? (1+T)2 (1-T+T2 -T2+ T4

(1-T+T-T T =T+ T8) (2+T7+2TH) (3+2T°+4T¥ 42T 437%)

(T3, (1-T+T2) (1-T+T =TT T3 TP TR TR) (14T-T =TT -TE- 174 TH 4 T2}

~(-1+T)2 (14T (1-T2 TP -TO 4+ T8 - T4 T2
(13+247°+33T°+407° + 45T+ 48T + 49T + 48 7% + 45T 1 40 T%7 + 33 T%% 4 24 7% + 13 T%)

[Tao,0, 1-T+T?-T 4T -T2+ TO T/ 4+ T8 -T2 T T T2
T13+-|-147-|-15+T167-|-17+T187T19+Tze7-|-21+-|-227-|-23+T247T25+T267T27+T28}

- (-1+T)% (14717
(14+1372+26T*+24T°+36T%+33T°+ 44T+ 40T + 50 T + 45 T8 + 54 T%° + 48 T?2 4+ 56 T** + 49 T%° +
56 T2% +48T%° + 54T + 457> + 50 T%° + 40 T°% + 44 T% + 33 T% 1+ 36 T* + 24 T% + 26 T* + 13 T°% + 14 T°?)

(Ta,0, 1-T+T - T TP TO T o T8 -T2 T T T2 T8
T4 _ 15 716 _ 17 718 _ 19  p20 _ 21  T22 _ 723 724 _ 725 , 726 _ 727 , 728 _ 729 +-|-3e}
S (-1+T)? (1+T?) (15+14T2+ 28T+ 26T°+ 39T+ 36T + 48 T2 +

44T 1557 . 50 T8 1 60 T2+ 54 T2 +63T2*+ 56T +64 T8+ 56 T3 +63T32+54T3 +
60 T + 50 T°% + 55 T%° + 44 T%2 4 48 T + 36 T* + 39 T*® 1+ 26 T°° + 28 T°2 + 14 T>* + 15 T°°)
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{Ts,s, (1—T+T2—T3+T4> (1—T2+T4—T6+T8> (1—T4+T8—T12+T15)}
S(-1+T)2 (14 T8) (24 T84 2T) (741277 + 15T+ 16 T + 15T + 1277 + 7 T%)

{T16,3) (1*T+T2) (17T2+T4) (1,T4+T8) (1*T8+T16)}
-(-1+T)? <1+T16> (15+28T3'+39T6+48T9+55T12+
60T + 63 T8 + 64 T2 + 63 T2 + 60 T + 55 T3 + 48 T3 + 39 736 1 28 T% 4 15 T*?)

(Tia (1-T+T =TT T T T 4 TE-T2 4 T0) (1-T2 T T T8 TO L TR T, 76 - T18, 729}
(142 (14T (344TH3T2) (54474 48T 46T+ 9T+ 6T 48T 4T+ 5T%2)

{Tag,0, (1-T+T?) (1-T+T-T+T T+ T - T 4 T8 - 174 TY)
(1+T-T-T8T0 T -T2 - T TH L TR T T8 TV, 719, 729}

- (-1+T)% (14717
(16 +15T2+30T*+ 28T+ 42 T8 + 3971 + 527" + 48 T + 60 T'® + 55 T*® + 66 T?° + 60 T + 70 T** +

63726 +72T%+64T%+72T°2+63T>* +70 T +60T°% + 66 T* + 55 T*2 + 60 T* + 48 T* +
52T% +39T°0 4+ 42T°2 4287 +30T° +15T°% + 16 T*)

{T17,3;
1—T+T3—T4+T6—T7+T9—T19+T12—T13+T15—T16+T17—T19+T29—T22+T23—T25+T26—T28+T29—T31+T32}

2 (-1 (12 (1-T+T?) (1-T+T-T+T T T T 4 TP T TH T2 78 T 718 4 719)
(8+7T°+14T°+127°+ 18T + 15T + 20T + 16 T + 20 T** + 15T + 18 T% + 1272 + 14T + 7 7% + 8 T%)

{T7,6)
(L-T+T-T T T T8 (1-T+T =TT =T TP T 1Y) (14 T-T T TP -T2 TH T2}
~(-1+T)2 (14T (1-T2+T%) (342T0+4T2+2T837%) (548T +9T™+ 8T +5T7%)

{Tas,2, (1-T+T2-T+T%) (1-T+T?-T+ T -T+ T9)
<1+T7T57T67T77-|-8+-|-10+-|-11+-|-12+-|-13+-|-147-|-157T177T187T19+T23+T24)}

S(-1+T)% (14717
(17+1672+32T*+30T° +45T% + 42 T0 4+ 56 T + 52 T* + 65 T*° + 60 T'® + 72 T2° + 66 T*% + 77 T** +

70T% 180T+ 7272+ 81732 +72T73+80T°+70T2 +77T% +66T*? + 72 T* + 60 T*® +
65T + 52 T°° + 56 T°2 + 42 T>* + 45 T°° + 30 T°% + 32 T%% + 16 T% + 17 T%)

{To,s (1-T+T =TT T/ 418 (1-T 4T -T2 TP -T2, 72}
2 (-1+T)2 (1+T)? (1-T+T?) (1-T+T*-T>+ T4
(1-T+7°) (2+T7+278) (4437 46T +4T® +6T°+3T7+4T7%)
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