Dror Bar-Natan: Academic Pensieve: Projects: Semi-Seifert: SSAlexander4Tangles.nb Fri 21 Feb 2025 07:48:15

Pensieve header: An FxF degenerate-Gaussian tangle formalism for tangles. Continues AlexanderSS.nb
here and Signature.nb at pensieve://Talks/Budapest-2311.

in[-]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\Semi-Seifert"];
Once [<< KnotTheory" ]

Loading KnotTheory™ version of October 29, 2024, 10:29:52.1301.
Read more at http://katlas.org/wiki/KnotTheory.

Integration

As in Talks/Beijing-2407

in[-]:= CFlw_. & F] :=CF[w] CF /@ &;
CF[& List] :=CF /@ &3
CF[g_] := ExpandeCollect[q, € | (p | X | x| §) , F] /. F > Factor;

mi-j= E/:E[A_]1E[B_] :=E[A+B];
in[-1:=  $7 = Identity;
in[-]:= Unprotect[Integrate];

jw_. E[L_]d(vs_List) := Module[{n, Le, Q, A, G, 20, Z, A, DZ, DDZ, FZ, a, b},

n = Lengthevs; L0 =L /. e > 0;

Q= Table[(—évs[a]],\,sm Le) /. Thread[vs »@] /. (p|X) -0, {a, n}, {b, n}];
If[ (A =Det[Q]) == 0, Return@"Degenerate Q!"];

Z=1720=CF@$r[L +vs.Q.vs/2]; G=1Inverse[Q];

FixedPoint [ (DZ = Table[8,Z, {v, vS}];

DDZ = Table [6,DZ, {u, vs}];
FZ = Sum[G[a, b] (DDZ[a, b] +DZ[a] DZ[b]), {a, n}, {b, n}]/2;

A
Z-= CF[ZO+J;$71'[FZ] du]) &, z];

PowerExpand@Factor [« A2 E[CF[Z /. A > 1 /. Thread[vs - 0]]] ];

Protect[Integrate];

(Alt) Inf]:=
J]E[-uxz/2+:ﬁ.§x] d {x}

(Alt) Outf]=
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(Alt) Inf]:=
Fo-FG:j]E[— u(x-a)2/2+1&x] d{x)
(Alt) Outf]=
]E[jl (2ap+i€) §J
2u
Ju
(Alt) In[]:=
jFofG]E[—J':. Ex] d{&}
(Alt) Outf]=
1 2
E[-= (a-x)7y]
2
(Alt) Inf]:=

1 b
T b ORI RY Y S RS

712 = j]E[L] d{xs, Xz}

(Alt) Outf]=
]E[z <jl;2§+%ac> el (j)i%ac) ]
-b%+ac
(Alt) Inf ]:=
{21 - J]E[L] d{x.}, 212 = JZld{xz}}
(Al) Outh]-

-b%+ac) x2 2
]E{7< >27bX2§1+é+X2§2]
a

{ 22 2 2 ) Tr‘ue}
Va
(Alt) Inf ]:=
$7 = Normal[# +0[e]"’] &; JE [-¢?/2+e¢’/6] d{s}
(Alt) Outf]=
5e€2 5¢e* 1105e® 565¢® 82825¢'® 19675€l?
]E[ + + + + + }
24 16 1152 128 3072 96

The Planar Algebra
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http://drorbn.net/cms21

Bedlewo for Mathematicians.

For a knot K and a complex unit w set t =1 —w, r = 2R(t), make an F x F
matrix A with contributions

(conjugate if going against the flow) and output o(A).

mnf-1:= SetAttributes[{B, o}, Orderless];
CF[b_B] := RotateLeft[#, First@Ordering[#] - 1] & /@DeleteCases[b, {}]

inf-1:= CF[Zp [g ,q_1] i=Zcepy [os CFIq]1];
SSA for Semi-Seifert Alexander.

mi1- SSA[c:X[i_, j_, k_, L_1] := SSA@If[PositiveQ[c], X_i,j,k,-15 X-j,k,0,-i]}

SSA[(c: X |X), ] :=Module[(m},

1_)j_1k_1L_
1-12 @ 1 -1 0 0
© 0 0 o @ 0 0 o
=I'F :::X .
m [C ’91-10’-2119]’
1 @ -10 1 0 -10

CF@=g((i,5,k,031 [O[1 > J5 L>R], E[{Pis Pjs Prs Pr}. (Em-m"/t).{Xi, Xj, X, XL}]]]

ini - SSA[X[1, 2, 3, 4]]
Out[~]=

ZB[{-4,-1,2,3}] [U[—4% 3, -1-2],

P-1X.a P3Xa (-1+t) (1+t) paxa PpaXa 2p3Xg
]E|:— + +tp,4X,1— + -
t t t t t

P2Xs (-1+1t) (1+1) p3x;
tpaXpg+tpsXa-tpaXxs+2tpgXxs- . . H

In[«]:= SSA[X1,2,3_‘4] /.t-1
Out[«]=
2B[(1,2,3,43] [O0[1>2, 4> 3],

E[p2 X1 —2P3 Xy +PaXy—P1Xa+P3Xp+2P1 X3 - PaX3—PgXz—P1Xg+P3Xg]]
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In[-]:= Q= Pz X1 =2 P3 X1 + Pa X1 - P1 Xz +P3Xa+2P1X3—P2X3=PaX3z-P1Xg+P3Xa;
{Coefficient[Q, x,], Coefficient[Q, p,], Coefficient[Q, x4], Coefficient[Q, ps]}

Out[e]=
{=P1+ P35 X1 - X3, -P1+P3, X1 - X3}

i - {ﬁE[Q] d{p1, X1, ﬁE[Q] d{pz, X2}, JJE[Q] d{x:}, ﬁE[Q] d{xa}}

Out[-]=
{Degenerate Q!, Degenerate Q!, Degenerate Q!, Degenerate Q!}

In[«]:= SSA@P{_)J'_ .= CF@ZB[{i,j}] [O'['i. —)j] 5 ]E[O]]

In[-]:=  Zpg [ol_, E1_]1@Z%p; [02_, E2_] "i= CF@Zy0in(p1,p2y [01U 02, &1 £2];

i1~ SSA[X[1, 2, 3, 4]] ®SSA[X[5, 6, 7, 8]]
Out[e]=
>B({-8,-5,6,7},(-4,-1,2,3}] |0[-8~>7, -526, -4>3, -1->2],

PsX.g P7Xs (=1+1t) (1+t) psX.s PeXs 2p7X.s PiXg P3Xg
- + +tp.gX.s- + - - + +
t t t t t t t
(=1+1) (L+t) paaXaa Pp2Xa 2p3X P2 X3

tpaxg- + - ~tpaXxp+tpsXy-tpaXs+2tp.gXx3- -
t t t t

(=1+%) (1+1t) p3x3 Pe X7 (-1+1t) (1+1) p7x;
-tpsXe+tprXe-tpgxs+2tpsx;- . H

t

Dl

inf-]:= GTy_,5 @Bgrqri i ,ri___},{li___.j_,ri___tsbs___1[0 5 &1 i=

CF@3g((ri,ii,7,rj,L7,i},bs1 [Os & 1/« {Pi|j > Pi +Pjs Xi|j = Xi +X;5}]

1= (SSA[X[1, 2, 3, 4]] ®SSA[X[5, 6, 7, 8]]) // GT2,7
Out[«]=
2B[(-8,-5,6,2,3,-4,-1,7}] |O0[-8>7, -5>6, -4 3, -1 2],

PsXg PaXsg P7Xs (=1+1t) (L+t)psXs 2p2Xs PeXs 2p7Xs
E|- + + +tp.gX.s- - + - -
t t t t t t t
P1X4 P3Xyg (-1+1t) (L+t)paXa Pp2Xa 2p3X1 P7Xg
+ +tpaxq- + - + -tpgXxy+
t t t t t t
(-1+1t) (1+1) p2x2 PeX2 (-1+t) (1+1t) p7x;
2tpsxa-tpaix;- +tp3x; - - -tpaxs+
t t t
paxs (-1+t) (1+1t) psxs Pp7X3
2tp.1X;3- - - -tpsXe+tpaXe+tpsXe-tpgXy+
t t t
(-1+1%) (1+t) p2Xxy PeX7 (-1+t) (1+1) p7x;
2tpsx;-tpaxy- . +Tp3xs - . . H
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in[-]:=  Cordon; @Zgr1i i ,ri_ 3,bs.__ 1L 5 PRIC , q_]] :=
Module([{¢ = 8y,C, A = 85,,4,9, ho = 0, nC, nq, p},

{p} = FirstPosition[(# =!=0) & /@ ¢, True, {0}];

{nc, nq} =Which[
p>0, {C,q} /. (yi»-clOpl/olpI)" /. (¥i-0)",
A=1=0, (no+=sign[A]l; {C, q/. (¥i=-(05,9) /)" /. (¥i=»0)"}),
A===0, {cU{0%5,9},q/. (¥i»©)"}];

CF@Zg[moste(ri,Li},bs] [NTs PQINC, Nq] /. (Yiaste(ri,ii} = ¥rirste(ri,ti}) 1 ]

mll= Ci L5 @T I Bprni yiri 3,4 __yis__3s___1L__1 :=T// GT; pirsteri,iiy // Cordon;

In[+]= € ,5 @t:sZgry i 5, 3, 1[__]1:=Cordon;et
C-,:_’j_@t 8 zB[{j_,___,'i_},___] [__] = Cor‘donj@t
Ci ,j@t:Zgr¢ j,i, 3, 1[__1:=Cordon;e@t

Ci ,j @t:Zgr¢i , 53, 1[__1:=Cordon;et

mi-1= mec[& ] :=&8//.

(R0 YT S S Y SRR B YOS [ S N > X S S0 SN VO N SO N [01: Y & SN O SO | SO W
1+ =0 Ci,j@t
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