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Pensieve header: Implementing $\Theta$ - the main notebook accompanying Talks/KnotTheory-
Congress-2502

tex

\begin{frame}
pdf
Invariance under R3
pdf
This is Theta.nb of http://drorbn.net/ktc25/ap.
in[-]1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\KnotTheoryCongress-2502"];
pdf
mn[-]-= Once[<< KnotTheory  ; << Rot.m; << PolyPlot.m];
pdf
Loading KnotTheory™ version of October 29, 2024, 10:29:52.1301.
Read more at http://katlas.org/wiki/KnotTheory.
pdf
Loading Rot.m from http://drorbn.net/ktc25/ap to compute rotation numbers.
pdf
Loading PolyPlot.m from http://drorbn.net/ktc25/ap to plot 2-variable polynomials.
pdf
In[-]:= T3 =Tq Ty
pdf
in[-]:= CF[&_]1 := ExpandeCollect[s, g , F] /. F > Factor;
tex
\end{frame} \begin{frame}
pdf
nf-1= Fal{s_,1_, J_}1 =
CF [5 (1 /2-g3ii + T3 8aii 8241 - B1ii 8255 - (Ti = 1) 824i 83ii + 2 8245 83ii (1 = T;) 825i 835i -
€2ii 835 - T 8291 8355 + 81ii 8345 + ( (Ti = 1) 815i (Tgs 82i- T3 8255+ T3 gBjj) +
(T5-1) @31 (1-T5 8111 - (T3-1) (T3+1) gaga + (T5-2) 8235+ 8215)) / (T3-1)) |5
pdf
1= Fa[{s@_, 1@_, jO_}, {s1_, i1_, j1_}] :=CF[s1 (T3°-1) (T3 -1)'1
(T§1 - 1) 81,j1,10 83, 50,11 ( (TZ" 82,i1,10 - B2,i1,j0) - (Tie 82,71,10 - 82,51,50) ) |
pdf
inf-1:= Fa[e_ s R_1 =-0/2+ ¢ 8akk;

tex

\end{frame} \begin{frame}
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inf-]:= &; ,5 s=If[1===7,1,0];
BR i, :={
8 s P 8ris+8iss Byris T Brirg+ (1-T) Brjos+Siss
€ 2T, 8rai+84ivs 8y a * P Braj + (1 - Tf,) 8yai t a5t

}

Proof of Reidemeister 3:

tex

\end{frame} \begin{frame}
\[ \resizebox{0.75\linewidth}{!H{\import{../Toronto-241030}{R3.pdftex_t}} \]

pdf
DSum[Cs__ ] :=Sum[F;[c], {c, {Cs}}] +Sum[F,[cO, c1], {cO, {Cs}}, {cl, {Cs}}]
lhs = DSum[{1, j, k}, {1, i, k*}, {1, i*, 3*}, {s, my, n}] //. 8Ry, 5,k U8Ry, i,k UBRy, 5+, 55
rhs =DSum[{1, i, j}, {1, i*, k}, {1, 3, K"}, {s, my, n}] //. 8R1,i, U8Ry, i,k UBRy, ¢ 103
Simplify[lhs == rhs]
Out[e]=
pdf
True
tex
\end{frame} \begin{frame}
pdf
The Main Program
pdf

in[-1:=  O[K_] = Module[{Cs, ¢, nh, A, A, G, ev, 6},
{Cs, ¢} =Rot[K]; n=Length[Cs];
A = IdentityMatrix[2n +1];

. . . . . -T°T°-1
Cases[Cs, {s ,1,7 }» (A|I{1, I}, {1+1, j+1}] += ( o 1 ))],
A= T(-Total[w]—Total[Csl[All,l]]] )/2 Det [A] ;

G = Inverse[A];
ev[s ] :=Factor[& /. 8, ,u,s » (GLa, A1 /. T>T,)1;

o= ev[zzlel[CS[[k]]] IE
6 += ev[Z':('1=1 Z:M F,[Cs[k1], Cs[k211];

6 += eV[Z:(:l F3 [k, k] ];

Factor@{a, (A/.ToTy) (A/.T>Ty) (A/.T-Ts) e}];

tex

\end{frame}
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The Rolfsen Table

in[-]:= tab250 = {{1, ©}} ~Join~Table[©[K], {K, AllKnots[{3, 10}]1}1;
KnotTheory: Loading precomputed data in PD4Knots'.

in[-]:= g250 = GraphicsGrid[Partition[PolyPlot /@ tab250, 25], Spacings -» O, Dividers - All]

Out[~]=
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in[-1:= Export["g250.png", g250]

out[-]=

g250.png
tex
\begin{frame}
pdf
The Trefoil
pdf
mn[-]:= ©[Knot[3, 1]] // Expand
Out[«]=
pdf
1 1 1 1 1 1 T, T,
{—1+7+T,———Tf——— . . +—+—+T§T2—T§+T1T§—T§T§}
T T T3OTIT; T3 T, T, T
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pdf
in[-]:= PolyPlot[@[Knot[3, 1]], ImageSize - Tiny]

Out[e]=
pdf
1
\end{frame} \begin{frame}
pdf
The Conway and Kinoshita-Terasaka Knots
\[ \includegraphics[width=15mm]{../Toronto-241030/K11n34.png}
\qquad
\includegraphics[width=15mm]{../Toronto-241030/K11n42.png}
\]
\/ \\_/
77\ NV
pdf
GraphicsRow[PolyPlot[@[Knot[#]], ImageSize -» Tiny] & /@ {"K11n34", "K11n42"}]
Out[e]=
pdf

I B
(Note that the genus of the Conway knot appears to be bigger than the genus of Kinoshita-Terasaka)

\end{frame}
\begin{frame}

tex
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The Torus Knots T13/2, T17/3, T13’5, and T7,6

pdf
in[-]:= GraphicsRow[ImageCompose [
PolyPlot [©[TorusKnot @@ #], ImageSize - 480],
TubePlot [TorusKnot @@ #, ImageSize -» 240],
{Right, Bottom}, {Right, Bottom}
] &/e {{13, 2}, {17, 3}, {13, 5}, {7, 6}}]
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out[«]=
pdf

tex

\end{frame}

The 132-crossing Torus Knot T,/

in[-]:- AbsoluteTiming[T227 = @ [TorusKnot[22, 7]];]
Out[e]=
{700.773, Null}
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in[-]:= T227Plot = ImageCompose [
PolyPlot[T227],
TubePlot [TorusKnot[22, 7], ImageSize - 240],
{Right, Bottom}, {Right, Bottom}
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in[-]:= Export["T227Plot.pdf", T227Plot]

Out[e]=
T227Plot. pdf

Large Random Knots

See also https://drorbn.net/AcademicPensieve/Projects/HigherRank/DunfieldKnots/.
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in[-]:= DK300 = PolyPlot@Expand [
Get ["C:\\drorbn\\AcademicPensieve\\Projects\\HigherRank\\DunfieldKnots\\D300.m"] [
2] /. {T15 Ty, T2 T,}]

Out[e]=

in[-1:= Export["DK300.png", DK300, ImagePadding - None, PlotRangePadding - None]

Out[e]=
DK300.png

inl-:- Export["DK360.pdf", DK300]

Out[e]=
DK300.pdf
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Some Virtual Knots

mi-1- pd=PD[X[2, 4, 3, 1], X[3, 1, 4, 2]];
Rot [pd]
th = PowerExpand [@ [pd] ]
PolyPlot[th]
Out[e]=
{{{-1, 4, 2}, {-1,1, 3}}, {0,0, 1, 0}}

out[«]=
1 —1—2T2+4T1T2

{ﬁ’ 2T, T, )

Out[«]=
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mli-1:- pd =PD[X[3, 8, 4, 1], X[1, 6, 2, 7], X[5, 2, 6, 3], X[7, 5, 8, 4]];

Rot [pd]
th = PowerExpand [@ [pd] ]
PolyPlot[th]
Out[e]=
{{{-1, 8,3}, {-1, 6,1}, {-1, 2,5}, {1, 4,7}}, {6,0,0,0,1, -1, -1, -1}}
Out[e]=
1-3T7+T?
=,
T
(1-3T,+T)) (-1+T1+2T§+T2-7T§T2-2TiT2-T1T§+4T§T§+5T§T§-3T§T§+T3Tg)}
T
Out[«]=
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mli-1:= pd =PD[X[2, 8, 3, 1], X[3, 1, 4, 2], X[6, 4, 7, 5], X[7, 5, 8, 6]];

Out[e]=

Out[e]=

Out[e]=

Rot [pd]
th = PowerExpand [@ [pd] ]
PolyPlot[th]

{{{_1) 8: 2}) {_11 1) 3}) {_1: 4) 6}) {_1: 5) 7}}: {0: @, 1: 0: @, 1: 1: 0}}

1 1
{—, (4-4T1-6T,+2Ty T, +6T3T, +
VT 2TiTS

4T1T§-8T§T§+2T§+2T1T§+T§T§-4TiT§-2T1T‘2‘-6T§T‘2‘+1eTiT‘2‘)}
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