Dror Bar-Natan: Academic Pensieve: 2016-10: UnknottingNumbers.nb 2016-10-09 08:35:29

Pensieve header: 1-Smidgen and Unknotting Numbers.

Loading Data Files

SetDirectory["C:\\drorbn\\AcademicPensieve\\2016-10"] ;
Once[<< KnotTheory  ];
tab = Join|
{Knot[O, 1] » {0., E[1, 0, 0, 0]}}, (% Computed by hand «)
Get["../2016-09/tab.m"],
(* Computed in http://drorbn.net/AcademicPensieve/2016-09/OneSmidgen.nb x)
Get["../2016-09/tabll.m"], (% Computed in http://
drorbn.net/AcademicPensieve/2016-09/1coll.nb )
Get["../2016-10/tab12.m"], (% Computed in http://
drorbn.net/AcademicPensieve/2016-10/1co12.nb *)
Get["../2016-09/TKTable.m"], (* Computed in http://
drorbn.net/AcademicPensieve/2016-09/1co4TorusKnots.nb «)
{esT[48] > {16149.016", E[13- ls», %- is- 14+ %- 32- Z—7t—2t2+5t3-2t4-
t t t t t t t
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(* Computed in http://drorbn.net/AcademicPensieve/2016-09/GST48.nb )
]

tab /. (K_-{_,z_}) = (21[K] = 2);

AllKs = First /@ tab;

Ribbons = {Knot[@, 1], 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[18, 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]};

(*» From Kawauchi via Andrey Khesin =x)

Loading KnotTheory™ version of September 6, 2014, 13:37:37.2841.
Read more at http://katlas.org/wiki/KnotTheory.

z1[Knot[3, 1]]
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The Essence

al[k ]
ap[K_]

z1[K][M11;
al[Kk] /. t"- /; n<@ = @;
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(tz1[K][4] /. c|u|w-0) +al[K]>t2D[al[K], t]
(t-1)%a1[x]?

e[K_] := e[K] = Expand[Together|

115

ep[K 1 := e[K] /. t"-" /; n<@ > 0;

Work

Columne@Sort@DeleteDuplicatesBy [
Table[ {UnknottingNumber [K], Exponent[ap[K], t], Exponent[ep[K], t], K},
{K, AllKnots[{©, 11}]}]1,
Most

1
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{0, 0, —o, Knot[o, 1]}

{1, 0, 2, Knot[11, NonAlternating, 34]}
{1, 1, 1, Knot[3, 1]}

{1, 1, -, Knot[4, 1]}

{1, 2, 1, Knot[7, 7]}

{1, 2, 2, Knot[9, 44]}

{1, 2, 3, Knot[6, 2]}

{1, 2, -, Knot[6 31}

{1, 3, 2, Knot[9, 24]}

{1, 3, 3, Knot[9, 27]}

{1, 3, 4, Knot[11, NonAlternating, 21]}
{1, 3, 5, Knot[8, 7]}

{1, 3, —o, Knot[8, 9]}

{1, 4, 4, Knot[11, Alternating, 35]}
{1, 4, 5, Knot[10, 917}

{1, 4, 7, Knot[10, 9]}

{1, 4, -, Knot[10, 17]}

{2, 1, 1, Knot[7, 4]}

{2, 1, —~o, Knot[8, 3]}

{2, 2, 1, Knot[10, 140]}

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

{2, 2, ~o, Knot[8, 12]}

{2, 3, 2, Knot[10, 158]}

{2, 3, 3, Knot[10, 75]}

{2, 3, 5, Knot[8, 2]}

{2, 3, —o, Knot[8, 18]}

{2, 4, 5, Knot[10, 48]}

{2, 4, 7, Knot[10, 5]}

{2, 4, —o, Knot[10, 99]}

{3, 2, 3, Knot[9, 49]}

{3, 3, 5, Knot[7, 1]}

{3,4,7, Knot[le 27}

{4, 4, 7, Knot[9, 1]}

{5, 5,9, Knot[ll Alter‘natlng, 3671}
{{1, 2}, 1, 1, Knot[11, NonAlternating, 139]}

({1, 2}, 1, 2, Knot

>, NonAlternating, 67]}

(11
{{1, 23}, 2, 2, Knot[11, Alternating, 2017}
{{1, 23}, 2, 3, Knot[11, Alternating, 21]}
{{1, 23}, 3, 3, Knot[11, Alternating, 5]}
{{1, 2}, 3, 4, Knot[11, NonAlternating, 6]}
{{1, 2}, 3, 5, Knot[10, 163]}
{{1, 2}, 4, 4, Knot[11, Alternating, 28]}
{{1, 2}, 4, 5, Knot[11, Alternating, 24]}
{{1, 2}, 4, 7, Knot[11, Alternating, 3]}
({2, 3}, 1, 1, Knot[9, 35}}
({2, 3}, 2, 3, Knot[9, 10]}
{{2, 3}, 3, 5, Knot[1@, 517}
({2, 3}, 4, 7, Knot[1@, 47]}

({2, 3}, 4, -, Knot[1@, 79])}

{{3, 4}, 3, 5, Knot[11, Alternating, 2917}

{{1, 2, 3}, 1, 1, Knot[11, Alternating, 362]}
{{1, 2, 3}, 2, 3, Knot[11, Alternating, 45]}
{{1, 2, 3}, 3, 5, Knot[11, Alternating, 18]}
{{1, 2, 3}, 4, 5, Knot[11, Alternating, 14]}
{{1, 2, 3}, 4, 7, Knot[11, NonAlternating, 148]}
{{2, 3, 4}, 2, 3, Knot[11, Alternating, 354]}
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Columne@Sort@DeleteDuplicatesBy [
Table[ {Exponent[ap[K], t], Exponent[ep[K], t], K}, {K, Al1Ks}],
Most

{0, 2, Knot[11, NonAlternating, 34]}
{0, —©, Knot[0, 1]}

{1, 1, Knot[3, 1]}

{1, 2, Knot[11, NonAlternating, 67]}
{1, 3, Knot[12, NonAlternating, 23]}
{1, -, Knot[4, 1]}

{2, 1, Knot[7, 7]}

{2, 2, Knot[9, 44]}

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

{2, 4, Knot[12, NonAlternating, 256]}
{2, 5, Knot[12, NonAlternating, 750]}
{2, -, Knot[6, 3]}

{3, 2, Knot[9, 24]}

{3, 3, Knot[9, 27]}

{3, 4, Knot[11, NonAlternating, 6]}
{3, 5, Knot[7, 1]}

{3, -, Knot[8, 9]}

{4, 3, Knot[12, Alternating, 342]}
{4, 4, Knot[11, Alternating, 28]}

{4, 5, Knot[1@0, 48]}

{4, 6, Knot[12, NonAlternating, 346]}
{4, 7, Knot[9, 1]}

{4, —o, Knot[10, 17]}

{5, 5, Knot[12, Alternating, 1250]}
{5, 7, Knot[12, Alternating, 1011]}
{5, 9, Knot[11, Alternating, 367]}
{5, -, Knot[12, Alternating, 819]}
{6, 11, TorusKnot[13, 2]}

{7, 13, Torusknot[15, 2]}

{8, 15, Torusknot[17, 2]
{9, 17, Torusknot[19, 2
{10, 19, TorusKnot[21,
{11, 21, TorusKnot[23
{12, 23, TorusKnot[25,
{13, 25, TorusKnot[27
{14, 27, TorusKnot [29
{15, 29, TorusKnot[31
{16, 31, TorusKnot[33,
{17, 33, TorusKnot[35,
{18, 35, TorusKnot[37
{19, 37, TorusKnot[39
{20, 39, TorusKnot[41
{21, 41, TorusKnot[43,
{22, 43, TorusKnot [45,
{23, 45, TorusKnot [47
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ListPlot [Union[
Table[ {Exponent[ap[K], t], Exponent[ep[K], t]}, {K, Al1lKnots[{@, 12}]1}]
1 /. -@ > -1]
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ListPlot [Union[
Table[ {Exponent[ap[K], t], Exponent[ep[K], t]}, {K, AllKs}]
1 /. —0 » -1]
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