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Pensieve header: Implementing $\Theta$ - the main notebook accompanying Talks/UBC-241004..

exec

nb2tex$TeXFileName = "Theta.tex";

pdf
Preliminaries
pdf
This is Theta.nb of http://drorbn.net/ubc24/ap.
in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\UBC-241004"];
pdf
in[-]:= Once[<< KnotTheory™ ; << Rot.m; << PolyPlot.m];
pdf
C:\drorbn\AcademicPensieve\Projects\KnotTheory\KnotTheory
pdf
Loading KnotTheory™ version of September 27, 2024, 13:23:33.5336.
Read more at http://katlas.org/wiki/KnotTheory.
pdf
Loading Rot.m from http://drorbn.net/ubc24/ap to compute rotation numbers.
pdf
Loading PolyPlot.m from http://drorbn.net/ubc24/ap to plot 2-variable polynomials.
pdf
The Program
pdf
mi1- CF[&_] i= Module[{vs = UnioneCases[&, g_, ®], ps, C},
Total[CoefficientRules [Expand[£], vs] /. (ps_-c_) = Factor[c] (Timeseevs™)] |;
pdf
In[«]:= T3 =T1 TZ;
pdf
mf-]:= Ra[s_, 1_, J_1 =
CF [5 (1 /2 - 8315 + T3 811 8291 - 8111 8255 - (Ti = 1) 825i 83ii + 2 8255 83ii — (1 = T§) 82ji 83ji -
8211 8335 — T3 824i 8344 + 81ii 834 + ( (Ti = 1) 815i (Tgs 8251 - T3 8255+ T3 g3j_—j) +
(T5-1) 8355 (1-T38us - (T3-12) (T3+1) guji+ (T3-2) 8255+ 8235)) / (T3-12)) |5
pdf
1= ©[{s@_, 10_, jO_}, {s1_, il_, j1_}] :=CF[s1 (13°-1) (13 -1)'1
(T§1 - 1) 81,j1,10 83, 50,1 ( (TZ" 82,i1,10 - 82,i1,50) - (Tie 82,71,10 - 82,51,50) ) |
pdf

nl-1= Tile s R.1 =-0/2+ ¢ 8a;
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pdf

mi-1=  O[K_ 1 :=Modu1e[{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];

Cases[Cs, (s ,1 ,7 }» (A[[{'i, J¥, {i+1, j+1}] += (—;s T5_11))]3

A = T(—Total[qo]—Total[Cs[All,l]l])/2 Det [A] ;
G = Inverse[A];
gEval[& ] :=Factor[& /.8, ,o,s = (Gla, A1 /.T->T,)1;

z = gEval [Z‘:1=1 Z‘:Me[cS [kil, Cs[k21]];
z += gEval [Z’;l Ry@eCs[kl];
Z 4= gEval[Z":’1 Ty [o[k], K] ];

(B, (A/.ToTy) (A/.ToTy) (A/.T>Ts) 2} // Factor-];

The Rolfsen Table

mn(-1:- 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 - ©, Dividers - All]

Out[«]=
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mn[-]:= Export["g250.png", g250]

UBC-241004: Theta.nb

The Trefoil, Conway, and Kinoshita-Terasaka

Out[«]=
g250.png
pdf
pdf
m(-1:= ©[Knot[3, 1]] // Expand
Out[«]=
pdf
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in[-]:= GraphicsRow[PolyPlot[@[Knot[#]]] & /@ {"3_1", "K11n34", "K11n42"}]

pdf

KnotTheory: Loading precomputed data in DTCode4KnotsTo11".

pdf

2024-10-02 11:02:06

KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of

2005.

out[e]=
pdf

(Note that the genus of the Conway knot appears to be bigger than the genus of Kinoshita-Terasaka)
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Some Torus Knots

pdf
in[-]:= GraphicsRow[PolyPlot [@ [TorusKnotee #]] &

/e {{13, 2}, {17, 3}, {13, 5}, {7, 6}}, Spacings -» Scaled@©.05]
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Out[«]=
pdf
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The 132-crossing Torus Knot T,y

in[-]:= AbsoluteTiming[T227 = @ [TorusKnot[22, 7]];]
PolyPlot [T227]

Out[e]=
(702.377, Null}
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Out[«]=
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in[-]:= Export["T227.pdf", PolyPlot [T227]]

Out[e]=
T227.pdf

Large Random Knots

See also https://drorbn.net/AcademicPensieve/Projects/HigherRank/DunfieldKnots/.

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[«]=
DK300.pdf

Invariance under R3

exec
nb2tex$TeXFileName = "Invariance.tex";
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In[«]:= 6,:_’3'_ HE I'F[l === j, 1, 0];
gR. i ,; := {g,ﬁi,{ 8, + T, 8ip+ (1 - Tf,) 8.5 5s
8y js P 6jﬁ +8vi*5s By ai®? T:/S (8vai+ = 64i) » 8 aj8raj -~ (1 - Ti) Brai— 6aj“]'

Proof of Reidemeister 3:

in[-]:= DSum[Cs___] :=Sum[R;eec, {c, {Cs}}] +Sum[©6[cO, c1], {cO, {Cs}}, {cl, {Cs}}]
lhs = DSum[{1, j, k}, {1, i, k"}, {1, i", 3"}, {s, m, n}] //. 8Ry 5« U8Ry, i, - UBRy, ;- 53
rhs =DSum[{1, i, j}, {1, i, k}, {1, 3%, k"}, {s, m, n}] //. 8Ry,i,5 U8Ry i+, UBRy, j+ 15
Simplify[1lhs == rhs]

out[«]=
pdf

True
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Some Virtual Knots

m[-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}

\/?J 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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