Dror Bar-Natan: Academic Pensieve: Talks: Geneva-2408: Rank2.nb 2024-08-09 01:54:16

In[«]:=

In[]:=

In[«]:=

exec

pdf

In[«]:=

Pensieve header: The rank 2 mod $\epsilon”2$ invariant using integration techniques; continues
Rank2.nb at pensieve://Talks/Beijing-2407/ and UC4A2.nb and Theta.nb at pensieve://Projects/High-
erRank/.

Initialization

SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Geneva-2408"];
Once[<< IType.m];

T3 =T, Ty 'i._+ HE i+1;
$7 = (CF@Normal[# +0[e]2] /. {7r1-s__ » B 1., Xis B! x;., Pis Bpis} /.
€B” /;b<0-50/.B~1) &;

vs; :=Sequence[pi, i, P2,is P3,is X1,is X2,is X3,i]3
Flis__] := E[Sum[7m, 3Py i, {1, {i5}}, {v, 3}1];
L[K_ ] :=CF[£ /@Features[K][2]];

vs[K_ ] := Unione@eTable[{vs;}, {i, Features[K][1]}]

The Lagrangian

\needspace{30mm}
{\bf\red The Lagrangian.}

nb2tex$PDFWidth »= 1.25;

LIX; ;5 [s_11 := T_f,lE[CF@Plus[

Z:::l (xvi (Pvit = Pvi) +Xyj (Pvj+ = Pvj) + (Tf, = 1) Xyi (Pvi+ = Pvj*) ) s
(T1-1) p3yxai (T3 Xa2i - X25) »
es (T3-1) p1j (P2i - P2y) Xsi / (T3-1),
€S (1 / 2+ T35 P1i P25 X1i X2i - P1i P2 X1i X257 - Pai X3i - (T; = 1) P2; P3i X2i X3i +
(T§ = 1) P2 P3j X2i X3i + 2 P25 P3i X25 X3i + P1i P3j X1i X3j = P2i P3j Xai X3j = T3 P25 P35 Xai X35 +
((T1-1) pajxa: (Tis P2j X2i = T3 P2j Xa5 = (Ta +1) (T3-1) p3j Xsi + T3 P3j X35) +
(T§ = 1) P3;j X3i (1 - T3 P1i Xai + Pai X25 + (Ti = 2) P2; X2j) ) / (T§ = 1) ) ] ]
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Inf]:= CF[Plus[

Zi:l (xvi (Pvit = Pvi) + Xvj (ij’ - ij) + (Ti - 1) Xyi (Pvit = ij‘) ) >

(-1 + Ti) P3,j X1,i (T§ X2,i = Xz,j) s

1
€ [ s (-1 + (Tq Tz)s) P1,j (P2,i = P2,5) X3,i|»

-1+ T3

“1+TS) T35 Py 3 P2 Xe,iXa,s
s . S (-1 +T7) T3° P1,5 P2,5 X1,i X2,i

€ (= +sT;p1,iP2,jXe,iXa,i + - = S P1,i P2,j X1,i X2,5 -
2 14T
S (-1 +T35) T3 P1,j P2, X1,i X2,5 S (-1+T3) p3,jXs,i ST3 (-1+7T3) Pa1,iP3,jXe,iXsi
- S P3,i X3,i + - -
-1+T5 -1+ T5 -1+ T3

S (-1+T3) (1+T3) (-1+T3) pa,jP3,jXe,iXsi

T -s (-1 + T;) P2,j P3,i X2,i X3,i + S (-1 + T;) P2,j P3,j X2,i X3,i +
“14TS

S S S
S (-1 +T3) P2,i P3,j X2,jX3,i S (=2 +T3) (-1+T3) P2,jP3,j X2,j X3,i
2'S Py,j P3,i X2,j X3,i + + + S P1,i P3,j X1,i X3,5 +
-1+ T3 -1+ T3

S (-1 +T35) T3 P1,j P3,j Xa,i X3,3

; - 5P2,i P3,j X2, X3,5 = S T3 P2,j P3,5 X2,i X3,j] ] - L[Xi,5[s1102, 1]]]
-1+T5

Out[]=

pdf

3
e ZIC [0 1] 3= TEE[DT  Xei (Pyi = Pyi) +€ @ (P3iXai-1/2)]

nb2tex$PDFWidth /= 1.25;
Reidemeister 3
tex
{\bf\red Reidemeister 3.}
pdf

Inf- ] Short[lhs - jf[i, j, K1 £ /@ (X5,501] X+, [1] X5 4- [1]) A{VS;, VSj, VSy, VSi, VS;e, vsk+}]

Out[-]//Short=
pdf

3e
Ti TgE[? +Ti p1)2+i 7T1,i - (*1+T1) Tl p1,2+j 7'(1)1 + <<150>>

pdf
in[-1:= rhs = Jf[i, Js k1 £/@ (X4,k[1] Xy, ke [1] Xy+,4+[1]) dA{VSi, VS4, VSk, VSi+, VS4+, VSy+}; lhs == rhs

Out[e]=
pdf

True

The Trefoil

tex

\needspace{25mm}
\parpic[rl{\includegraphics[width=0.6in]{../Beijing-2407/Trefoil.jpg}}
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{\bf\red The Trefoil.}

mn[-]:= K=Knot[3, 1]; JL[K] d vs [K]

pdf
KnotTheory: Loading precomputed data in PD4Knots'.
out[e]=
pdf
CT2T2E { € (1-Ty+T3-To-T; To+T3+T7 T3-Ty T3-T§ T3+T3 T3-T3 T3+T7 T3) }
IL —
172 (1-Ty+T3) (1-TpeT3) (1-Ty o+ T2 T3)
N 2 2 2 12
(1-Ty+TF) (1-Tp+T3) (1-TyTo+ T3 T3)
DY € (1-Ty+T3-To-T3 To#T3+T5 T3-Ty T3-T3 T3+T3 T3-T3 T3+T7 T3)
1 Tl TZ E [_ 2 2 2 12 ]
(2-Ty+73) (1-Tp+T3) (1-Ty To4T7 T3)
In[«]:= =
2 2 2 12
(1-Tyo+T3) (1-T2+T3) (1-Ty T+ TIT3)
Out[e]=

€ (1-Ty+T3-To-T3 Tow T3+T T3-Ty T3-T§ T34T3 T3-T3 T3+T1 T3) }

e
LTiTE E { (1-Ty+T3) (1-To+T3) (1-T; To+T3T3)

(1—T1+T§) (1—T2+T§) (1—T1T2+T§T§)

Invariance Under Reidemeister 2b

j++ /‘ J++

Territory: (x | p)i > Xi|j-

Y

mn[-1:= lhs = ff'[l, jl £ /e (Xi,j [1] Xi+1,j+1['1]) d{vs;, VSj, VSj+, VSj+}

rhs = Jf[i: jl £/@ (C;[0] C4,1[0] C5[@] C5,1[0]) dA{VSi, VSj, VSji+, VSj+};

1lhs == rhs

Out[e]=

E[P1,2+1 7T1,i + P1,2+9 711, + P2,2+1 72,1 + P2,2+9 72,5 + P3,2+1 /13,1 + P3,2+5 713, 5]

out[e]=
True

Invariance Under R2c
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lhs = ff[i, J1 £/@ (Xi41,5[1] Xi,542[-1] C4,2[1]) d{VSi, VSj, VSi+, VSj+, VS4,2}

2024-08-09 01:54:16

rhs = Jf[i: jl £/@ (C;[0] C;,1[0] C;[0] C4,1[1] C4,2[0]) A{VSi, VS, VSi+, VS, VS4,2};

1lhs == rhs

€
1T THE [E + P1,2+i 7T1,i + P1,3+5 71,5 + P2,2+1 72,1 + P2,3+5 72,5 + P3,2+i 713,i + P3,3+3 713, + € P3,3.+5 /73,3

True
Invariance Under R1l

Z'-H-

)

lhs = jﬁ"[i] L/@ (Xi,2,i[1] C,1[1]) d{vSi, VSj+, VSi,2}

rhs = ff[i] L/@ (C;[0] Cj,1[0] C;,,[0]) d{vSi, VSi+, VSj.a};

lhs == rhs
~1E[P1,3+i 7T1,i + P2,3+1 72,1 + P3,3+i 713,i]

True

Invariance Under R1r

(

Rlr
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in[-]:= 1hs = J-T[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

L
Swt B
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mn[-1:= lhs =
J-T[i: j1 £/@ (Xi41,5+1[11 €3 [-1] C5[-1] C4,2[1] C4,2[1]) A{VSi, VSj, VSi+y VSj+, VSi,as VSji2l}
rhs =

Jf[ix j1 £ /@ (Xi,1,541[1] C1[0] C5[0] C4,2[0] C4,2[0]) dA{VSi, VSj, VSi+, VSj+, VSi,o, VSjial};

1lhs == rhs
Out[«]=
€
T1THE [E +T1P1,3.04 71,1 + (1 =T1) P1,344 77,1 + P1,345 /11,5 +
T2P2,3+1 72,1 — € Ta P2,3.1 72,1 + (1= T2) P2,3.5 72,1 + € T1 T2 P1,3.1 P2,3.5 71,1 72,1 +
€ (=1+T1) Tap1,3.9 P2,345 71,1 72,4
+ (=1 +T1) T2 P3,345 71,1 72,1 + P2,3+9 72,5 + € P2,3+j 72,5 —
*1+T2
€ (=1 +T1) P1,3:+9 P2,3+5 71,1 72,
€ T1P1,3+i P2,3+5 7T1,i 72,5 — + (1 -Ty) P3,345 /11,1 72,5 +
*1+T2
€Ty (-1 +T1T2) P1,345 P2,341 73,1 € T2 (=1 +T1T3) P1,3,5 P2,3+5 713,
- +T1 T2 P3,3,1 73,1 +
*1+T2 *1+T2
€Ty (-1+T1T2) P3,34§ 73,1
€Ty T3 P3,3.i 73,1+ (1 =Ty T3) P3,3.5 73,1 - -
*1 +T2
€T1Ty (=1 +T1T2) P1,3+1 P3,3+§ 7M1,i 73,1 € (=1 +T1) Tp (=1 +T1T2) P1,3+5 P3,3+5 7T1,i /13,1
+ _
-1 +T2 -1 +T2
€Ty (=1+T3) TaP2,349P3,3+1 72,1 73,1 + € T2 (=1 +T1T2) P2,3.5 P3,3+5 7T2,i /13,i +
€Ty (-1+T1T2) P2,3.1 P3,3:5 72,5 713,
2e€ Ty T2 P2,3.5 P3,341 7T2,§ 73,1 + -
*1+T2
€ (-1+2Ty) (-1+T1T3) P2,3:9 P3,3+5 12,5 /13,1
+P3,3+5 73,3 + € T1 P1,341 P3,34§ /11,1 /13,5 +
—1 +T2
€ (-1+T1) P1,3+5 P3,345 71,1 713,
- € T2 P2,3:1 P3,3+9 72,1 713,§ — € P2,3+5 P3,3+j 72,1 /13,5
*1 +T2
out[e]=

True
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