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in[-]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Beijing-2407"];
Once[<< IType.m];
T3 =Ty T;

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/Beijing-2407 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}):

imf-1= Re[l, 1_, j_1 =
1/2-T3 8151 8251 — 83ii + 8245 83ii + T1 (T3 - 1) 81ji 8351 + T2 (T3 - 1) 824i 834i - T2 824i 8345 +
(8155 82ii + (T3 - 1) 8135 8291 — T1 81ii 8255 — 8155 83ii — T1 (T3 - 1) 8155 8341 + T1 8111 8345) /

(T1-1)3;
. . 1 81,5,j 824, (-1+T1T3) 81,5,5 82,51
Infe]:= Slmpllfy[Rl[l, i,3]1 = —+——————— -T1T,81,4,i82,4,i + -
2 —1+T1 —1+T1
T181,i,i 82,5,5 81,5,j 83,1,i
———————— -83,i,i-————— +82,5,j83,i,i + 11 (-1 +T1T2) 81,5,i 83,4,i -
—1+T1 —1+T1
Tl (—1+T1 Tz) gl,j,j g3)j,i Tl gl,i,i g3,j,j
+Ty (-1+T1T3) 82,5,i83,5,i+—————— -T282,5,i g3,j,j]
—1+T1 —1+T1
Out[e]=
True

pdf

ml-l= Ra[-1, 1, 3] =
-1/2-T7 81ji 82ii - (1 -1t - Tﬁl) 815ji 8241 — 8159 8241 — 8141 829 + 83ii + i 815i 83ii -
(1- Til) 823 B3ii - 8295 8311 + (1 - T§1) 81ji 8351 - (1- T§1) 8211 8351 + (2- Til) (1- Til) 8251 83ji +
(1 = Til) 8255 83ji + 815i 8355 + 82ji 8335 + (T1 (1 = T£1) 81ii 8241 — 8155 82ii +
T1 81ii 8255 + 8155 83ii - T3' (T3 - 1) gais 8351 — T1 81ii g3jj) / (T1-1);
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. . L. 1 81,5,i82,i,i 81,5,j82,i,i T1(-1+T2) 81,i,i82,j,i
In[e]:= Slmpllfy[Rl[—l, i, j1 = -- - - +

2 Tl —1+T1 (—1+T1) TZ
(-T1 -T2+ T1T3) 81,4,i 82,5,1 T181,i,i 82,5,5
-81,3,382,5,i+ ——_—— ~81,5,i 82,3, +83,i,i *
Tl Tz —1+T1
81,j,i 83,i,i 81,5,j 83,i,i (-1+T3) 82,5,i 83,i,i (-1+T1T2) 81,i,i 83,j,i
* - ~82,5,183,1,i - +
Tl —1+T1 Tz (—1+T1) T2
(-1+T17T3) 81,5,i83,j,i (-1+T1T3) 82,1,i83,5,i (-1+2T3) (-1+T1T3) 82,5,i 83,5,i
- + +
T, T, T, T, T, T3
(-1+T1T3) 8,5,583,5,i T181,i,i83,5,j
- *+81,5,183,3,5 + 82,3,1 g3,j,j]
T1 Tz —1+T1
Out[e]=
True
pdf

in[-]:= ©[{1, 1'.@_, j@_}, {1, il_: jl_}] =
=Ty (T3 -1) 81,41,i0 82,i1,i0 83,50,i1 + (T3 - 1) 81 51,50 82,i1,ie 83,j0,i1 +

T1 (T3 - 1) 81,51,i0 82,j1,10 83,j0,i1 = (T3 = 1) 81,341,750 82,51,10 83,5e,i15

m[-1:= Simplify[e[{1, ie, jO}, {1, i1, j1}] ==
=Ty (-1 +T1T2) 81,j1,i0 82,i1,10 83,j0,i1 + (-1 + T1 T2) 81,41, 82,11,1i0 £3,je,i1 +
Ty (=1 + Ty T3) 81,41,i0 82,51,i0 83,j0,i1 + (1 = T1 T2) 81,41,50 82,51,ie 83,70,i1]

Out[e]=
True

pdf

inf-1:= ©[{1, 'i@_, j@_}, {-1, il_: jl_}] =
(T3 - 1) 81,j1,i0 82,i1,i0 83,5e,i1 — T8 (T3 -1) 81,41, j0 82,i1,i0 83,j0,i1 —

-1 .
(T3 - 1) 81,41,i0 82,51,i0 83,50,i1 + T1~ (T3 - 1) 81 41,50 82,51,1e 83,j0,i15

Il ]:= Simplify[e[{l, ie, je}, {-1, i1, j1}] =

(-1+T1T3) 81,41,5e 82,i1,1e 83,je,i1

(-1+T1T2) 81,41,i0 82,i1,1i0 83,j0,i1 — +
Ty
(-1+T31T3) 81,51,50 82,j1,i0 83,je,i1
(1-T1 T3) 81,j1,ie0 82,541,106 83,j0,i1 + ]

T1

Out[«]=

True
pdf

in[-]:= ©[{-1, i@_, je_}.v {1, il_) jl_}] =
T (Ts-1) (81,51,i0 82,i1,i0 83,j0,i1 — T1 81,5j1,50 82,i1,ie 83,j0,i1 —

81,51,ie 82,j1,i0 83,j0,i1 + T1 81,j1,j0 82,j1,1i0 83,j0,i1) 3
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Inf-]:= Simplify[e[{—l, ie, jo3}, (1, i1, j1}] =

(-1 +T1T2) 81,41,i0 82,i1,i0 83,j0,i1 (-1 + T1T2) 81,41,5e 82,i1,i0 83,50, i1

LERLP) T,
(-1+T1T3) 81,41,i0 82,j1,10 83,je,i1 (-1 + T1T2) 81,41,50 82,71,1i0 83,5e,i1
LERP) ' LP) ]
Out[-]=
True
pdf

nl-1= ©[{-1, i6_, jo_}, {-1, i1_, j1_}] =
(1 = Til) (-Til 81,j1,i0 82,i1,i0 83,j0,i1 *+ 81,71,0 82,i1,i0 83,j0,i1 +

-1 .
T1" 81,41,i0 82,51,ie 83,j0,i1 — 81,741,750 82,71, i0 gs,ja,:‘u) 5

Inf J:= Simplify[e[{—l, ie, joy, {-1, i1, j1}] =

(-1+T1T2) 81,41,i0 82,i1,i0 83,j0,i1 (-1 + T1T2) 81,41,5e 82,i1,1i0 83,5e, i1
+

T, T, T,
(-1+T1T2) 81,41,i0 82,j1,10 83,je,i1 (-1 + T1T2) 81,41,50 82,71,1i0 83,5e,i1 ]
T, T, T,
out[e]=
True
pdf

nl-]= Tileg s R_1 = -0/ 2+ 83K,k
tex
We call the invariant computed $\theta$:
pdf
Inf-1:=  O[K_] t= 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];

q q q 0 . . -T°T° -1
Cases[Cs, {s_, i_, j_} = (A[[{1, G}, {i+1, J+1}] += ( o -1 ))],
A = T(—Total[w]—Total[Csl[All,l]]])/Z Det[A];

G

Inverse[A]; gEval[& ] := Factor[& /.8, »,5 » (GIa, A1 /. T>T,)1;

gEval [Z:1=1 Z‘:zﬂ e[Cs[ki], Cs[k2]1];
Z 4= gEval[ZZzl Ry @@ Cs[k]];

Z 4= gEval[Z:1 Ta [0k, kI ];

By (A/.ToaTy) (A/.T>Ty) (A/.T>T3) 2z} // Factor‘];

r4

exec

nb2tex$PDFWidth /= 1.25;
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Some Knots
tex
\needspace{15mm}
{\bf\red Some Knots.}
pdf
Expand[6[Knot[3, 1]]]
pdf
KnotTheory: Loading precomputed data in PD4Knots".
Out[«]=
pdf
1 1 1 1 1 1 T, T,
{71+7+T,7—7Ti7—7 . . +—+—+T§T2—T§+T1T§—T§T§}
T T2 T2 OTT2 OTTEOTAT, T, Ty
exec
nb2tex$PDFWidth = 1.25;
pdf

in[-]:= PolyPlot[@] = Graphics[{}];
PolyPlot[p ] := Module[{cr‘s, ml, m2, maxc, minc, s, hex},

.. 1=-E t[p,Ts,Mi 2=-E t[p,Ts,Mi
crs:Coeff1c1entRu1es[TT AL T S e L

ps {T1, TZ}]3
maxc = NeLog@Max@Abs [Last /@crs];

minc = NeLog@Min@Select [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, 2T/ 6}];
Graphics[crs /. ({x1_, x2_} »c_) :»{

If[c == 9, White, Lighter[If[c > O, Red, Blue], 0.88 s[Absec]]],

1 -1/2
Polygon[[(0 «/;/2]'{)(1+m1’ X2 +m2} + # &/@hex] }]]

exec

nb2tex$PDFWidth /= 1.25;
\parpic[r]{$
{\includegraphics[height=0.45in]{K11n34.png}
\atop\text{\tiny K11n34}}
{\includegraphics[height=0.45in]{K11n42.png}
\atop\text{\tiny K11n42}}
St
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pdf
in[-]:= GraphicsRow[PolyPlot[6[Knot[#]]1[2]] &
/@ {"3 1", "K11n34", "K11n42"}]

pdf
KnotTheory: Loading precomputed data in PD4Knots'.
pdf
KnotTheory: Loading precomputed data in DTCode4KnotsTo11".
pdf
KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of
2005.
out[e]=
pdf

”®

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

\vskip 8mm

%\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}
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\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;

in[-]:= AbsoluteTiminge
PolyPlot [G[EPD[X14,1: X2,205 X3,405 Xa3,25 X26,55 X6,055 Xos,75> X13,85 Xo,285 X10,41> Xa2,11> X27,125
X30,155> X16,615 X17,725> X18,835> X19,34> Xs9,205 X21,925 X79,225 Xes,235> X57,245 X25,565> Xe2,315
X73,325> Xsa,335> Xse,355 X36,815 X37,70> X3s,505 X39,545 Xaa,s55 Xss,a55 Xe,465 Xso,475 Xas,o15
Xoo,495 Xs1,825 Xs2,715 Xs3,605 Xe3,745 Xea,855 X76,655 Xs7,665 X67,945 X75,865 Xss,77> X7s,03] | [21]

Out[e]=
pdf

{27.1284,

exec

in[-]:- nb2tex$PDFWidth /= 1.25;
in[-]:- tab250 = {@} ~Join~Table[6[K] [2], {K, AllKnots[{3, 10}]}1;

in[-]:= g250 = GraphicsGrid[Partition[PolyPlot /@ tab250, 25], Spacings - 0]
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in[-]:= Export["g250.png", g250, ImageSize - 2400]

Out[]=
g250.png
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