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Pensieve header: Mathematica notebook for A Perturbed Alexander Invariant.

m[-1:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\APAI"];

pdf

in[-1:=  Once[<< KnotTheory™; << Rot.m];

pdf
Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.
pdf
Loading Rot.m from http://drorbn.net/APAI to compute rotation numbers.
pdf
inf-1:= Rals_, 1_, J_1 :=5 (851 (85,5 + 87,5 - 8ij) - 8ii (85,5+-1) -1/2);
plK 1 :=p[K] = Module[{Cs, 0, N, A, s, i, 3, k, A, G, p1},
{Cs, ¢} =Rot[K]; n = Length[Cs];
A = IdentityMatrix[2n+1];
: 3 2 & . . -T°T° -1
Cases[Cs, {s , 1,7 }» |AL{1l, 7}, {1+1, J+1}] += 0 1 ];
A= T(—Total[cp]—Total[CslIAll,l]]])/2 Det [A] ;
G = Inverse[A];
n 2 n
pl= )" Ri@eCs[k] - > " oIkl (gu-1/2);
Factore{s, a2pl /. a *»a+1/. g, ,, = Gla, /3]]}];
The g-Rules
pdf
In[]:= 64,5 = If[i === 7,1, 0];

gRules, ; ; = {8is » 6is+T58i,5+ (1-T5) 85,55 8js  6js + 85+, 4
ga_,i L4 T;‘S (gaf,i+ = 6(1,1*) E] ga_j L4 ga_,j+ = (1 - T;) 8ai — 6a,j*]’
(a_*)* :=a'*™"; (+ this is for cosmetic reasons only x)

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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Invariance Under R3
pdf
i1~ lhs = Simplify[Ry[1, J, k] +Ry[1, i, k"] +Ry[1, i*, %] //.
gRules, ;  UgRules, ; \« UgRules, ;. 5 /. T, - > T4
rhs = Simplify[Ry[1, i, j] +Re[1, i*, k] +Ry[1, §*, k*] //.
gRules, ; jUgRules, ;. UgRules; j. i /. Ty« > T4
Simplify[lhs == rhs]

Out[«]=
pdf
1
(2 (81,1 — 83,1) (T (83,1 — Bke,i) +8k,i) -
2Ty T,
J
Tj (72 (gjﬁ’i“ + gj”,j” - Bk, it - gk”,j*‘) <gk**,i‘* + gk*‘,j”) +
2
Tk (3 -2 gj“,i*‘ -2 gj*‘,j” +2 Bkr,i + 2 i,k Bkr,itt + 2 gj”,j*‘ B, it -
2
2 gk”,i“ +2 8k, 5 + 2 gi,5 Bk, + 2 g5,k Bk, § — 4 8k, it Bk, —
2
2 8,5+ 2 85,1 (1+ Bitr,j — 2 85,5 + 8Bker,it + gkw)jﬂ) +2 85,5 Bkr k't —
4 B+, it Bkt ket — 4 gk**,j** Bk ke + 2 8i, it (72 + gj**,i** + gj’*;j” + gk”,k**) ) ) >
Out[«]=
pdf
1
(2 (81,1 —85,1) (T (3,1 — Bk,i) + 8k,i) -
2Ty Ty
J
Tj (_2 (gj**,i** + 85,9 — Bk, i — Bk, ) (gkﬁjfﬁ + gk*’,j**) +
2
Ty (3 -2 gjﬁ,r_ -2 g, + 2 Bk, it + 2 i,k Bker,itt + 2 85,5 Bkir,it -
2
2gk**,i** +2 B, + Zgju’ju Bk, + 2 85,k 8Bk, —4gkr\)iu Bk, —
2
2 gk”,j“ +2 g5, i (1+ gi,j — 2 8j .5 + Bkr,it + gk**,j“) +2 85,5 Bk,kr —
48, i Bk — 4 B, Bkt ket + 2 8i, i+ (-2 + 85,1 + 8, + Bk, k) ) ) )
Out[«]=
pdf
True
Invariance Under R2c
pdf

in[-]:= Simplify[Ry[-1, i, 3] +Rq[1, 1%, 1 - (85,5 -1/ 2)]
lhs = Simplify|
Ri[-1, i, 3*1 +Re[1, i*, 31 - (85,57 -1/2) //. gRules_, ; ;- UgRules, ;. 5 /. T, + > T4]

Out[«]=
pdf
1
S Cheeng) By gy (815~ 815 T ByLg)
8i,i (~1+85,57) ~ 85,1 (=855 + 85,5 *855) ~ 85,3
Out[]=
pdf
1
S 8
2

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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pdf

In[«]:=

Out[e]=
pdf

Out[«]=
pdf

out[e]=
pdf

pdf

In[«]:=

out[e]=
pdf

pdf

Invariance Under R1l

lhsl = Ry[1, i*, i] - (gs 40 -1/2)
thZ = 1hSl //o {gi+,/;— bed T_l 61*,/,! + gi++’/,>_, gi,/;_ bed 61’/; + gj_*',ﬁ}
Simplify[lhs2]

8,1 —8ii - (-1+8i,:) Biryx

1 1 1 1 2
R _gi“,i* - -1+ - +gi‘*,i*) (7 +gi“,i*] + (7 +gi“,i*]
T T T T

R1r, R2b, and Sw".

Simplify[Ry[1, i, i*] + (gi,1--1/2) //. { (+ RIr «)

8is P O6ip+T8ir, s+ (L-T) 8i+, 55 8ir,s # &ir,z+8i**, 5,

8o 10 T (8ay1o = 64,1) 5 B yiv P T8ayive = (1=T) 84,5 =T 8,50 }]
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inf-1- Simplify[Ry[1, i, j1 +Re[-1, i, 3*] //. gRules, ; ;UgRules y ;. 5+ /. T+ > Ty] (+ R2D «)

Out[e]=
pdf

pdf

inf-]:= (8i,i-1/2) +(85,5-1/2) - (8i+,i+-1/2) - (85,57 -1/2) //. gRulesy ; 5 (» Sw =)

Out[]=
pdf

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks



