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in[-]:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Geneva-2408"];
Once[<< IType.m];
T3 =Ty Ts;

C:\drorbn\AcademicPensieve\Projects\KnotTheory\KnotTheory

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/Talks/Geneva-2408 to compute rotation numbers.

exec

in[-]:= nb2tex$PDFWidth »= 1.25;

The Programs

tex

{\red\bf A faster program,} in which the Feynman diagrams are ~ " pre-computed” (see theta.nb at

\web{ap}):
pdf

mi-1= RalS_, i_, J_1 = CF[
S (1 /2 - 8353 + T3 8aii 8241 - B1ii 8245 - (Ti = 1) 825i 83ii + 2 8245 83ii (1 = T;) 82ji 83ji -
8213 8355 - T3 8251 B335 + 8111 8335 + ((T1-1) 8ujs (T§ * 8231 - T3 8235 + T3 8353 ) +
(T5-1) @31 (1-T58uai- (T3-1) (T3+2) gaja+ (T5-2) 8255 +8215)) / (T3-1)) 5

In[]:= CF[
s (-1+T1) T3°81,5,1 82,51
S T3 81,i,i 82,5,i + - 81,i,i 82,5, ~
-1+T5
(-1+T3) T381,5,i 82,3,
-83,i,i - (-1 + T;) 82,5,i 83,i,i +282,4,j 83,i,i +
-1+T3
(-1+T3) 83,9,4 T3 (-1+T3) 81,i,i83,45,5 (-1+T3) (1+T3) (-1+T3) 81,4,i 83,51
- - +
S14+TS “1+TS -1+T3
(-1+T5) 82,1, 83,5,1 . (=2+T3) (-1+T3) 82,5,j 83,4,i
- (1-73) 82,5,183,5,1 + +
-1+T5 -1+T5
(_1+Ti) T; gl:j;i g3)j:j s 1 1 3
81,i,i 83,5, + - 82,i,i 83,5, - 1282,5,i 83,5,5+ 7 | ~Ru[S, 1, J]]
~1+TS 2
Out[e]=
()

pdf

1= ©[{s@_, i6_, j@_}, {sl_, i1_, j1_}] := CF[s1 (T3°-1) (T3 -1)‘1

(T_f,l -1) 81,51,10 83, 50,11 ( (Tie 82,i1,10 - 82,i1,50) - (Tie 82,71,i0 - 82,51,50) ) |
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Infe]:= CF[
1 sl s0 s0
——s1 (-1 + (T1 Ty) ) ((-1 + T ) 81,71,1ie0 (Tz 82,i1,ie0 -82,11,je) 83,j0,i1 ~
-1+ T85!
(-1+Tie) 81,71,ie (T;a 82,31,10 - 82,41,50) B3,50,i1) - ©[{s0@, i@, jO}, {s1, il, jl}]]
Out[e]=
(7]
pdf
inf-]:= T1[@ s R_1 = -0/ 2+ ¢ 83k;

tex

We call the invariant computed $\theta$:

pdf
inf-]:=  O[K_] 2= Module[{Cs, ©, n, A, s, i, j, k, A, G, v, a, B, gEval, c, z},
{Cs, ¢} =Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n +1];
5 . . . . -T°T° -1
Cases[Cs, {s_,1_,3_}» (A[I{'L, I}, {1+1, 7+11}] += ( o 1 ))],
A = T(—Total[w]—Total[Cs[All,l]]])/2 Det [A] ;
G = Inverse[A]; gEval[& ] := Factor[& /.8, »,5 » (GLla, A1 /. T->T,)1;
n n
z= gEval[Zk1=1 Z‘km o[Cs[k1], Cs[k2]]1];
n
7 += gEval[Z‘Ik=1 Ri@e Cs[k]];
2 n
z += gEval[ )" Ti[olkl, K1];
(B, (A/.ToaT) (A/.ToTy) (A/.T>Ts) 2z} // Factor-];
exec
nb2tex$PDFWidth /= 1.25;
Some Knots
tex
\needspace{15mm}
{\bf\red Some Knots.}
pdf
in[-]:= Expand[6[Knot[3, 1]]]
pdf
KnotTheory: Loading precomputed data in PD4Knots".
Out[«]=
pdf
1 1 1 1 1 1 T T
e A L b ; + +—1+—2+TiT2—T§+T1T§—T§T§}
2 2 2 T2 2 2
T T1 T3 TiT; T.T3 TiT, T, T,

exec

nb2tex$PDFWidth = 1.25;
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pdf
in[-1:=  PolyPlot[@] = Graphics[{}];
PolyPlot[p ] := Module[{crs, ml, m2, maxc, minc, s, hex},
crs = CoefficientRules [TT1='EXP°"e"t[p’T1’Mi"] ) =BGt e T2}];
maxc = NeLog@Max@Abs [Last /@crs];
minc = NeLog@MineSelect [Abs[Last /@crs], # > 0 &];
If[minc == maxc, s[_] =0, s[c_] :=s[c] = (maxc - Log@c) / (maxc -minc)];
hex = Table[{Cos[a], Sin[a]} /Cos[2x/12] /2, {a, 27 /12, 27, 270/ 6}];
Gr‘aphics[cr‘s /. ({x1_, x2 }y>c ) > {
If[c == 0, White, Lighter[If[c > O, Red, Blue], 0.88 s[Abs@c]]],
1 -1/2
Polygon[[[0 ﬁ/ 2] {x1+ml, x2 +m2} +#] &/@hex] }] ];
PolyPlot[{4 , & }] := PolyPlot[&]
nb2tex$PDFWidth /= 1.25;
tex
\needspace{25mm}
\parpic[r}{$
{\includegraphics[height=0.45in}{../Beijing-2407/K11n34.png}
\atop\text{\tiny K11n34}}
{\includegraphics[height=0.45in}{../Beijing-2407/K11n42.png}
\atop\text{\tiny K11n42}}
St
pdf

in[-]:= GraphicsRow[PolyPlot[6[Knot[#]]] &
/@ {"3_1", "K11n34", "K11n42"}]

Out[e]=
pdf

*

\parpic[r]{$
{\includegraphics[height=0.6in]{../../Projects/Gallery/Conway.png}
\atop\text{\scriptsize Conway}}
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pdf

In[-]:=

Out[e]=

pdf

tex

exec

{\includegraphics[height=0.6in]{../../Projects/Gallery/PhotoNotAvailable.png}
\atop\text{\scriptsize Kinoshita}}
{\includegraphics[height=0.6in]{../../Projects/Gallery/Terasaka.jpg}
\atop\text{\scriptsize Terasaka}}
St
So $\theta$ detects knot mutation and separates the Conway knot K11n34 from the Kinoshita-
Terasaka knot K11n42!

GraphicsRow[PolyPlot [6[TorusKnot ee #]] &
/e {{13, 2}, {17, 3}, {13, 5}, {7, 6}}, Spacings - @]
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%\needspace{50mm}
\parpic[r]{$
{\includegraphics[height=0.6in]{../../Projects/Gallery/Gompf.jpg}
\atop\text{\scriptsize Gompf}}
{\includegraphics[height=0.6in]{../../Projects/Gallery/Scharlemann.jpg}
\atop\text{\scriptsize Scharlemann}}
{\includegraphics[height=0.6in]{../../Projects/Gallery/Thompson.jpg}
\atop\text{\scriptsize Thompson}}
St
The 48-crossing Gompf-Scharlemann-Thompson knot \cite{GompfScharlemannThompson:Counterex-
ample} is significant because it may be a counterexample to the slice-ribbon conjecture:

\[ \resizebox{\linewidth}{!}{\import{../Waco-2203/}{GST48-Marked.pdf_t}} \]

nb2tex$PDFWidth = 1.25;
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in[-]:= AbsoluteTiminge
PolyPlot [©[EPD[X14,15 X2,295 X3,405 Xa3,45 X26,55 Xe,055 Xo6,75 X13,85 Xo,285 X10,415 Xa2,115 X27,125
X30,155 X16,615 X17,725 X18,835 X19,345> Xs9,205 X21,025 X79,225 Xes,235> X57,245 X25,565 Xe62,315
X73,325 Xsa,335> Xse,355 X36,815 X37,705 X3s,s505 X39,545> Xaa,s55 Xsg,a55 Xe9,265> Xse,475> Xas,o15
Xoo,295 Xs1,825 Xs2,715 Xs3,605 Xe3,745 Xea,855 X76,655 X87,665> X67,94> X75,865 Xss,775 i78,93] ]]

Out[«]=
pdf

{39.0193,

exec

in[-]:= nb2tex$PDFWidth /= 1.25;
in[-1:= tab250@ = {@} ~Join~Table[6[K], {K, AllKnots[{3, 10}]1}1;
in[-]:= g250@ = GraphicsGrid[Partition[PolyPlot /@ tab250, 25], Spacings - 0]
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