Dror Bar-Natan: Academic Pensieve: Talks: MoscowByWeb-2104: Gamma.nb 2021-04-01 08:39:07
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tex
\begin{frame}{\LARGE 6. An Implementation of $\Gamma$.}
If I didn’t implement | wouldn’t believe myself.
\vskip 2mm
Written in Mathematica~\cite{Wolfram:Mathematica}, available as the notebook {\tt Gamma.nb} at
\url{http://drorbn.net/mo21/ap}. Code lines are highlighted in grey, demo lines are plain.
We start with canonical forms for quadratics with rational function coefficients:

m - CCF[&. ] := Factor[&];
CF[&.] := Module[{vs = UnioneCases[&, (£ ]X) , =]},

Total[ (CCF[#[2]] (Times eevs“I*1)) & /e CoefficientRules[s, vs1]];

\end{frame}
\begin{frame}\null
Multiplying and comparing $\Gamma$ objects:

Inf+]-= r/:r[isl ,o0s1 ,csl ,wl , A1 _]1T[is2_ , 082 ,CcS2 , w2 , A2_] :=
r[is1|J1is2, osi|Jos2, Join[cs1, cs2], v1 w2, A1 + 2]
r/:r[isi_,osl1_, ,wl_, 1 ]=r[is2_,o0s2 , , &2 _, 22_] :=TrueQ[
(Sort@isl === Sort@is2) A (Sort@osl === Sort@os2) A Simplify[«1 == ©2] ACF@Al == CF@ 2]

No rules for linear operations!
\end{frame}
\begin{frame}\null
Contractions:

nj=  Ch_,t @T[iS_, 0S_, €s_, @_, A_] :=Module[{a, 1, ¥, u},

a=0g,x,A5 L=/« & | Xy 0;

N=0x, A/« E>0; y=0g /. X,>0;

r[
DeleteCases[is, t], DeleteCases[os, h], KeyDrop[cs, {X;, §:}],
CCF[(1-a) @], CF[pu+ny/ (1-a)l

1 /. If[MatchQ[cs[&:], t_], cS[E:] » cs[xp], cs[Xy] » cs[&:]]];5

cer[is_,os_,cs_, w , A_] :=Fold[cy, »[#1] &, T'[is, 0S, ¢S, w, 2], is[)0S]

tex

\end{frame}
\begin{frame}\null
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The crossings and the point:

P[Xe g e.e IS T_1] :=T[{L, 1}, (5, KD,

€ +5, %+ T, x> S, € T|>, T2, CF[ (&0, fi}.(

11-T7
0

|- (x5 %:}]]

P[Xi e, [S_, T_1] :=T[{i, 5}, (ks L}, (|80 S, &5 T, %> S, x > T|5,

71
1-771
T[Xi_,j .k, ] = T[Xi,5,6,0[Tis Tl]s
T[Xi ,j e, ] := I‘[Yi,j,k,L [ti) tj] ]3

Ti/2, CF[{fi, é'j}-[ :]-{Xk; xL}]];

P[Pi,; [T_1] :=T[{i}, {3}, <|& > T x> T[>, 1, £ x5
T[Pi,j ] :=T[Pi, lwil]s

\end{frame}
\begin{frame}\null
Automatic intelligent contractions:

T[{>.r}] :=cl»];
T[{y1_I, ys__I'}] := Module[ {¥2},

¥2 = First@eMaximalBy[{»s}, Length[»Z2[1] N #[21] + Length[y21[2] N #0111 &];

T[Join[{c[»1¥2]}, DeleteCases[{»s}, ¥2]11] ]
T'[os List] :=T[T' /@ 0s]

\end{frame}
\begin{frame}\null
Conversions $\calA\leftrightarrow\Gammas:

resf[is_, os_, c¢s_, w_] :=Module[{i, j, w = Coefficient[w, Wedge[]]},

2021-04-01 08:39:07

r[is, os, cs, w, Sum[Cancel[-Coefficient[w, x;» &:] €1 %5/ w], {i, is}, {j, 0s}]]

IE

A@T[is_, 0s_, cs_, w_, A_] := A[1is, 0s, cs, Expand [~ WExp [Expand[1] /. & X, = EaaXs]]]5

The conversions are inverses of each other:
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pdf
= TL{1, 2, 3}, {1, 2, 3}, {Xg = T1, Xa = Ta, X3 = T3, §1 = T1, &2 = T2y §3 - T3}, W,
11 X1 §1 + Q12 Xp €1 +A13 X3 §1 + @21 X1 €2 + A3 X2 §3 + A3 X3 &5 + Q31 X3 €3 + A32 X §3 + @33 X3 €3] 5

re
Ae
Y=Y
pdf
ouf-]= True
tex
The conversions commute with contractions:
pdf

n[-]= T@C3,3@A@RY = C3,3@Yy

pdf
out/-]= True
\end{frame}
The Naik-Stanford Double Delta Move (again)
\begin{frame} {\large The Naik-Stanford Double Delta Move (again)}
\[ \scalebox{0.8}{\input{figs/NaikStanford.pdf_t}}\]
pdf

1= Timing[T@{Xe,10,28,24 [Ws V15 X28,3,20,19 [Ws VI, X26,20,27,19 [Ws VI, X27,23,11,24 [W, V1,
X1,12,13,30 [U> W], X13,5,14,25 [Us W], X17,26,18,25 [U> W], Xig,20,8,30 [U, W],
Xa,7,22,15 [Vs U], X22,2,23,16 [V5 U], X20,17,21,16 [Vs U], Xo1,14,0,15 [V, U]} =
I'@{)(5,9,25,21 [W, V1, X25,4,26,22 [W> V1, X29,23,30,22 [W, V1, X30,20,12,21 [W, V],
X2,11,16,27 [U> W], X16,6,17,28 [Us W], X14,26,15,28 [U, W], X15,26,7,27 [U5 W],
X3,8,19,18 [Vs U], X19,1,20,13[V5 U], X23,14,24,13[V5> U], X24,17,10,18 [V, U] }]
pdf

ouf-)= {1.28125, True}

tex

\end{frame}
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Conway’s Third Identity (again)

\begin{frame}{\large Conway’s Third Identity}
\[\input{figs/C3.pdf_t}\]

tex

Sorry, $\Gamma$ has nothing to say about that...’
\end{frame}
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