Dror Bar-Natan: Academic Pensieve: Talks: Beijing-2407: Rank2.nb 2024-07-20 13:59:44

Pensieve header: The rank 2 mod $\epsilon”2$ invariant using integration techniques; continues
UC4A2.nb and Theta.nb at pensieve://Projects/HigherRank/.

Initialization

in[-]1:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Beijing-2407"];
Once[<< IType.m];

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.

pdf
nl-1= T3=TyTay 1 % :=14+1;
$ = (CF@NOI"mal[# + O[G]Z] /. {7!'1:5__ » B! Tiss Xis = B! Xiss Pis # B Pis} /.
€eB™ /;b<0-50/.B>1)&;
pdf
In[]:=  VS; = Sequence[pi, i, P2,is P3,is X1,is X2,is X3,i]3
Flis__] := ]E[Sum[nv,i Pv,is {i, {is}}, {v, 3}11;
L[K_ ] :=CF[L£ /@Features[K][2]1];
VS[K ] := UnioneeTable[{vs;}, {i, Features[K][1]}]
The Lagrangian
tex
\needspace{30mm}
{\bf\red The Lagrangian.}
nb2tex$PDFWidth %= 1.25;
pdf

LIX: ,; [1]] :=T3E [Plus[

D (Xt (Puis = Pu) + Xy (B = Puj) + (Ty = 1) Xyi (Byiv = Pvs)) s

P3;j X2i (T1 X1i - X15) »

€ (T3 -1) p1j X3i (P25 - P2i) »

€ (1/2-p3i X3i - T3 P1j P25 X1i X2i + P25 P3i X25 X3i — T2 P25 P3j X2i X35 +
(T3 - 1) p3j X3i (T1 P1j Xai + T2 P25 X21) + (P15 X125 (P2i X2i - P3i X3i) +

T1 P1i X1i (P35 X35 = P25 X25) + (T3 = 1) p1j X15 (P25 X2i — T1 P35 X3i)) / (T1-1)) ] ]
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pdf
LIX; ,; [-11] :=T;'E [Plus[
3 1
Z.v:l (Xvi (Pvic = Pvi) * X5 (Pvjs = Pvs) + (T" = 1) Xvi (Pviv = Pvi*) ) s
T53' (P3y X1j Xa1 - T1* P3j Xui Xai)
€ Ti' ((T3-1) Pp1j Pai Xai - (Tz - 1) P1j P2j X3i) »
€ (-1 /2 +p3; X35 - Tq* P1j P2i X1i X2i = (1 -1t - Tﬁl) P15 P2 X1i X2i = P15 P25 X1 X2i =
P1j P2j X1i X27 + T1' P1j Pai Xai X3i - (1 = Til) P2j P3i X2i X3i = P2 P3i X25 X3i + P1j P35 X1i X35 +
P2j P3j Xz2i X35 + (1= T3") P3j Xai (P2j X2j + Prj Xai - Pai Xai + (2= T5%) paj Xai) +
(T1 (1 - T3) Pui P2j Xai Xai - P1j P2i Xaj Xai + T1 P1i Paj Xai Xaj -
T3' (T3 -1) pa; P3;j X1i X3i + P15 P3i X157 X3i = T1 P1i P35 X1i ij) / (T1-1) ) ] ]
pdf

3
ne ZIC [0 1] = TEE[DT Xyt (Puir=Pyvi) +€ 0 (P3,iXs,i-1/2) ]

exec

nb2tex$PDFWidth /= 1.25;

Reidemeister 3

tex

{\bf\red Reidemeister 3.}
pdf
Il ]:= Shor‘t[lhs = If[i, js K1 £7@ (Xs,501] Xs+,k [1] Xg+ - [1]) d{VSi, VS5, VSi, VSs-s VS, vsk+}]

Out[~]//Short=
pdf

3.3 3 €
Ti TZE[— + <<138>>}
2

pdf

in[-1:= rhs = Jr[i, Js k] £/@ (X4,k[1] Xy, [1] Xs+,5+[1]) A {VS;i, VS4, VSk, VSi+, VSj+, VSi+}; lhs == rhs

Out[«]=
pdf
True
The Trefoil
\needspace{25mm}
\parpic[rl{\includegraphics[width=0.6in]{Trefoil.jpg}}
{\bf\red The Trefoil.}
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mn(-1:= K=Knot[3, 1]; IL[K] d vs [K]

pdf
KnotTheory: Loading precomputed data in PD4Knots".
Out[]=
pdf
L2 2 € (1-Ty+Ti-To-T3 Tou T3+ T3-Ty T3-T§ T3+T5 T3-T3 T3+T71 T3)
1 Tl TZ E {_ 2 2 2 12 }
(1-Ty+T3) (1-To+T3) (1-Ty T+T3 T3)
(1-Ty+T]) (1-To+T5) (1-Ty T+ T3 T3)
srrE[of (1-Ty+T3-To-T3 To#T3+T4 T3-Ty T3-T3 T3+T3 T3-T3 T3+T7 T3)
Tl B (1-Ty+T2) (1-Tp+T2) (1-Ty To+T2T2)
1 1 2 2 112 17'2
In[«]:= =
(1-Ty+T3) (1-T2+T3) (1-Ty T+ T7T3)
Out[«]=

P22 E { € (1-Ty+Ti-To-T3 Tou T3+T T3-Ty T3-T§ T34 TF T3-T3 T3+T7 T3) }
112 -

(1-Ty+T3) (1-Tp+T3) (1-Ty To+T3 T3)

(1-T1+T§) (1-T2+T§) (1-T1T2+T§T§)

Invariance Under Reidemeister 2b

i++ / J++

Territory: (x | p)g)jy» Xifj-

A

in[-]:= lhs = Jf[i, jl1 £/@ (X4,5[1] Xir1,9+2[-1]) d{vssi, VSj, VSi+, VS5+}

rhs = J‘f[i: i1 £/@ (Ci[@] C4,1[@0] C5[0] C4,1[0]) d{Vsi, VS5, VSi+, VS5 };

1lhs == rhs
Out[«]=

E[P1,2+1 71,1 + P1,2+9 711, + P2,2+1 72,1 + P2,2+9 72,9 + P3,2+1 /13,1 + P3,2+5 73,5

Out[«]=
True

Invariance Under R2c
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in[-]:= 1lhs = J-T[i: 1 £/@ (Xi.1,5011 Xi,5.2[-1] C4,2[1]) d{VSi, VSj, VSj+, VSj+, VSj,}

rhs = J-f[i: jl1 £/@ (C;[0] C4,1[0] C5[0] C4,1[1] C4,2[0]) A{VSi, VSj, VSi+s VSj*, VSj.2};

1lhs == rhs

out[e]=

€
1T T E [; +P1,241 71,1 + P1,345 711, + P2,2+41 12,1 + P2,3+5 7T2,5 + P3,2+1 713,i + P3,3.§ /13,5 + € P3,34j 713,

Out[«]=
True

Invariance Under R1l

2'—%—#

inf-]:= 1hs = jf[i] L/@ (Xi,2,i[1] C3,1[1]) d{vsi, VSj+, VSji,2}

rhs = ff[i] L/@(C;i[0] C4,1[0] C4,2[0]) d{vSi, VSi+, VSiia};

1lhs == rhs
Out[e]=
—1E[P1,3+1 71,1 + P2,3+1 72,1 + P3,3:4 713,1 ]

out[e]=
True

Invariance Under R1r

(

Rir
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in[-]:= 1hs = jf[i] L /@ (Xi,i,2[1] Ci,1[-1]) d{VSi, VSi+, VSi.2}

rhs = J-T[i] L/@ (C;[0] Ci,1[0] C;1,,[0]) d{vSi, VSi+, VSi,2};

1lhs == rhs
out[e]=
~ 1L E[P1,3.i 7T1,i + P2,3+i 72,1 + P3,341 /13,1 ]
out[e]=
True
Invariance Under Sw
-
Sw™T A
n[-7:= 1hs =
jf[i: j1 £ /@ (Xi.1,5.2[1]1 C3[-1] C5[-1] Ci,2[1] C4,2[1]) A{VSi, VSj, VSi+s VSj+s VSi,2, VSji2}
rhs =
jf[i, J1 £/@ (Xi.1,45+2[1] C5[0] C4[0] C;,,[0] C4,2[0]) d{VS;, VS4, VSj+, VSj+, VSi,p, VS4i2};
1lhs == rhs
Out[e]=
€
1T E [; +T1P1,301 71,1 + (1 =T1) P1,3.5 77,1 + P1,34+9 71,5 + T2 P2,3+1 72,1 +
€ Ty P2,34i 72,4
——— + (1-T3) p2,3.9 72,1 — € T1 T2 P1,34+9 P2,3+j /71,1 12,1 + T1 P3,3.5 /11,1 7T2,i +
*1 +T1
€ T2 P1,345 P2,3+1 71,5 72,1 € P2,34j 72,5
+€ T2 P1,345 P2,3+5 711, 72,1 = P3,3+§ /11,5 7T2,i + P2,3+§ TT2,§ - ——————— -
—1+T1 —1+T1
€ Ti P1,3+1 P2,3+3 7T1,i 712,35
+€T1P1,345 P2,345 71,1 72,5~ € T2 (=1 +T1T3) P1,3:9 P2,3+i 73,1 +
*1 +T1
€T1T2P3,3.1 713,41
€Ty (=1 +T1Ty) P1,3.5 P2,3+5 73,1 + T1 T2 P3,3.1 /13,1 -
-1 +T1
€ T1 T2 P1,345 P3,341 /11,5 713,14
(1-T1T2) P3,3.9 73,1 - +€Ty (=1+T1T2) P2,3.1 P3,349 72,1 /13,1 +
*1+T1
€ T1 P3,345 73,5
€ T1T2P2,3:9P3,3+i 72,5 73,i + € (1 =T1T2) P2,3.5 P3,345 /12,5 713, + P3,3+§ /3, + ————————— +
*1+T1
€ Ti P1,3+1 P3,3+5 71,1 713, 3
- € T1P1,3.9 P3,3+3 71,1 713,5 = € T2 P2,3+5 P3,3+5 12,1 /13,5
*1 +T1
Out[e]=

True
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