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Panciova haadar: Findina tha A2 {A=1¢ invariant icino 1indatarminad raaffiriantc

Qaarrhinafar N L nvv L cfnnv . 1 L nv + nnvv) caliitinne

Initializatinn

(AI+) InL 1=

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\HigherRank"] ;
Once[<< KnotTheory™ ; << Rot.m];

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.

loadine Rot.m from httn://drorbhn.net/AP/Proiects/HigherRank to comnute rotation numhers.
in[-]:= FeatnraclkKnotlR 1711

KnntThearv: | nadina nrecamniited data in PN4AKnat<’
Nutlal=

Features[18,

(Alt) Ink1:=
S={x_,pP__};
qls_, i_, j_]1 :=Sum|
Xy,i (Pv,i* = Pv,i) +Xy,5 (Pv,5* = Pv,5) + (T3 = 1) Xy 1 (Py,i =Py, ) »
{vs 3}];
L[Xi ,5 [s_1] :=
TiE[qls, i, j1 +B ™ re[s, i, j1 +€Bri[s, i, jl +erg[s, i, j]1 +0[e]?];
(xy1[@0_,K_]:=0(3/2-Xq,kP1,k—X2,kP2,k—X3,kP3,k) 5 *)
L[C. [@]] :=E[Sum[X,,x (Py,r = Pv,r) s {v5 3}]1 +0[e]*];
L[C [# 1] :=
ouflqli= VSs

SeailencelN. @ . Na : . Na 20 Xa 20 Xa = XA =]

Tha \/ariniic Tarmc

Tha nvy Tarmec (r.)

(AIt) Ink 1=
K =0;
re[l, i_, j_] := Evaluate[Sum[
Asax P3,Kk3 X1,k1 X2,Kk2
ri,-1 r- 211 r"o r- =11 r,2 r- =11
(Alt) Outhkl=
a1 P3,i X1,i X2,i + 32 P3,5 X1,i X2,i + a5 P3,i X1, X2,i + de P3,j X1,5 X2,i +
(AIt) Ink 1=

K =0;
re[-1, i_, j_] := Evaluate[Sum[
dyix P3, k3 X1, k1 X2,k2

ri,1 -~ 11 ri," r- 11 ri,o r- 11
(AT+) Nl 1=

d1 P3,i X1,i X2,i + d2 P3,§ X1, X2,1 + ds5 P3,i X1, X2,1 + dg P3,§ X1,§ X2,1 +
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Tha nnv Tarmec (r.)\
(AIt) Ink 1=

K =0;
ri[1, i_, j_] := Evaluate[Sum[
b..x X3,k3 P1,k1 P2,k2»

ri,1 - =11 [ Ve r- R
(A1+) Nt 1=

by P1,i P2,i X3,1 + bs P1,§ P2,1 X3,1 + b3 P1,i P2,j X3,1 + b7 P1,§ P2,§ X3,1 +

(A1+) InL 1 =
K =0;

ri[-1, 1 _, j_] := Evaluate[Sum[

€44 X3,Kk3 P1,k1 P2,k2s

rl,1 [ ERIR] [ e ] [ =11
(A1+) Nutl 1=

€1 P1,i P2,i X3,i + €5 P1,5 P2,i X3,i + €3 P1,i P2, X3,i + €7 P1,5 P2,j X3,i +

Tha nnvv Tarme (r._\
(AI+) Ink 1 =

K =0;

ri,2 r- ERIR]

.o r- 11

Short[rs[1, i, j ] = Evaluate[Plus]|

Sum [

Coax Xyv1,k1 Pvi,k2 Xv2,k3 Pv2,kas

2024-06-12 12:04:29

(ki, {i, 33}, {k2, (i, 3}}, {k3, {i, §}}, {k4, {i, 3}}, {vi, 2}, {v2, vi, 3}

1s

Sum[

(A1) Nutl1//QRhnrt=

Cas + Coar D1 5 Xa 5 + <<89>> + Cea DA
(Alt) Ink1:=

K =0;

1 Ns 5 Xa 2 X5 5+ ConbhDa 2 N> 5 Xa 5 X5

Short[rs[-1, 1, j ] = Evaluate[Plus[

Sum [

Foix Xv1,k1 Pva, k2 Xv2,k3 Pv2,kas

{k1, {i, 3}3, (k2, {i, }}, {k3, {i, §}}, {k4, {i, 3}}, {v1, 2}, {v2, vi, 3}

1s

Sum [
(AlIt) Outk1//Short=
Fan + Faana - Y. - 1 805 1 Foana

Tha v Tarmc (v v, wvl2)
(AI) Inl 1 =

K =0;

O T T A N o PR VR v

Yol[l, R_] := Evaluate[g,.x P3,k X1,k X2,,] 5
¥1[1, R_] := Evaluate[g,.x X3,k P1,r P2,r];

Ya2[1, k_] := Evaluate[Plus[

Sumlfe. ¥ .n .. {v. 3¥1.
(AI+) Nuth 1=

2 2
{81 P3,k X1,k X2,k»> 81 P3,k X1,k X2,ks 83 P1,k X1,k + 86 P1,k X1,k + 84 P2,k X2,k *

A B
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(AIt) Ink1:=
K =0;

Yol[-1, k_] := Evaluate[h,,, ps,kr X1,r X2,r]
¥1[-1, R_] := Evaluate[h,, . X3,k P1,r P2,r]
Ya2[-1, k_] := Evaluate[Plus[

SumTh _x .n .. fv. 33¥1.
(Alt) Outhkl

[ 2 L2
{1 P3,k X1,k X2,k N1 P3,k Xa,k X2,k N3 P1,k X1,k + N6 PT,c XT i + Na P2,k Xa, 1 +

- - N

Roidamuaeictar 2h

(AI+) InL 1 -=
Timing[{LeftR3b} -
Cases[ rf[l) j) k] L/e (Xi,j [1] Xi’,k[l] Xj*,k‘ [1]) d{vsi, Vsj) VSks VSi+, Vsj’) VSk+} s
(Alt) Outf]=
{4.40625,
{GSEf‘ieS {Tf P1,2¢i 71,1 = (=1 + T1) T P12, 71,1 + (1= T1) Pa,24k 71,4 + T2 P1,245 71,5 + (1 = T1) P1,24k 71,5 + P1,24k T2,k +
T3P2,2.1 72,1 = (-1 +T2) Tapoaigia,s + (1= Tp) Pooek 72,1 + +
a; T3 Pz,z;m,k T2,k N aT; Pz,z; Tk T2,k 2 (-a;-ag+ay TzB] P3,2:k 7M1,k T2,k N T% Pa,2e1 73,1 -
(=1 +T3) T3p3,2.573,i + (1= T3) P3,2.k 73,1 + T3 P3,245 73,5 + (1 = T3) P3,2.k 73,5 + P3,2:k 713,k
3 <alb1+azb2+a3b3+a4b4+asb5+asb6+a7b7+agbg+2C1+C2+C3+2C4+C5+ + Cgs + 2 Cyg + Cy7 +
C7 + 2 Cy9 + Cgp + Cgy + Cgp + Cg3 + Cop + Coy + Cop + Co3) + - H}
Full expression not available (original memory size: 4.1 MB) @
(Alt) Inf]:=
Timing[{RightR3b} =
Cases[jf[i, Js k] x£/@ (X4, [1] Xi,i+ [1] Xi+,4+ [1]) d{VSs, VS4, VSk, VSi+, VS5, VSi+},
E[& ] =&, oo];]
(Alt) Outf]=

(4.98438, Null}
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(Alt) Inf]:=
Short[eqn = CF[LeftR3b[1] - RightR3b[1]]]
cvs = UnioneCases[eqn, p |7 , ]
vars = UnioneCases[ro[1, i, jl, a_, =]
Short [eqns = CoefficientRules[eqgn, cvs] /. (_—>c_) = (c = 0), 3]
{sol} = Solve[egns, vars]
(Alt) Outf]//Short=

2 12
( <<27>> + az T]_ Tz T3> p3, <« M1 702,4

B

(<<1l>>) <<2>> T g <<1>> a7 (-1+T3) <<3> 7y k
- + <<30>> +
B B B

(Alt) Outf]=

{P3,2+is P3,2435 P3,24ks 7T1,i5 711,55 711,k 72,is 772,95 7T2,k}
(Alt) Outf]=

{a1, a2, a3, a4, as, A, A7, A}

(Alt) Outf]//Short=
{ a3T1 T, T3 a3T, T3 asT1 T3 a3 T2 asTy T, T3 as T, T3
_ + ) )

-9, _ =0, - + =0, «<20>>,
B B B B B B
ay T2 ag T2 az T% dg T% azy T2 T3 azy T% T3 az dg azy TZ ag T2 ay T3 azy T2 T3
B B B B B B B B B B B B

.=+ Solve: Equations may not give solutions for all "solve" variables.

(Alt) Outf]=
dip (T1T2*T3+T1T3+T2T3*2T1T2T3)

{{aza— , a3 >0,
T T2 -Ts
ay (-T3+ Ty T3) ay (-T3+TT3)
ay>-——— a0, g>-————, 3,50, 88%0}}
T1T,-Ts T1T,-Ts

(Alt) Inf]:=
sol /. (v_»val_) =» (v=CF[val]);
re[l, i, j]
(Alt) Outf]=
A1 (-TyTo+T3-TyT3-TyT3+2T1 Ty T3) P3,j X1,i X2,4
a1 P3,i X1,i X2,i + -

T1T2-Ts
a1 (=1+T3) T3ps,jX1,9X2,1 a1 (-1+T1) T3Pp3,jXa,1 Xa,j
T1To-Ts T1To-Ts
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(Alt) Inf]:=
Short[eqn = CF[Coefficient|

LeftR3b[2] - RightR3b[2] /. v: (| p) > puv,
3

u
11> 5]
cvs = UnioneCases[eqn, p | _, =]
vars = UnioneCases[r;[1, i, j1, b , =]
Short[eqns = CoefficientRules[eqn, cvs] /. (_—»c_) = (c =0), 3]
{sol} = Solve[egns, vars]
(Alt) Outf]//Short=
BT, (bs Ty Ty - by T3 - bs T3 + by T1 T3) P1,245 P2,2+1 73,1 —
BT, (bs Ty Ty - by T3 —bs Tz + by T1 T3) P1,2ik P2,2+1 73,1 + <<31>> +
B (-1+Tq) Ty (=by-ba+byTy) p1,2:1 P2,2:k 73,k =B (=1 +Tq) Ty (=by—ba+byTa) p1,2.9 P2,2:k 73,k
(Alt) Outf]=
{P1,2+15 P1,2435 P1,24k> P2,2+i5 P2,2+95 P2,2¢ks 713,is 713,45 713,k }
(Alt) Outf]=
{b1, by, b3, bs, bs, bg, by, bg}
(Alt) Outf]//Short=
[-Bby Ty T, T3 +Bby T; T3 T3 = 0, <235,
“BbgT; -BbgT; -BbsTy-BbgT,+Bbs Ty Ty+BbgTyTy+BbgTyTy+BbyT3+Bby T3+
Bbg T3 +Bbg T3 -Bby, Ty T3 -Bby Ty T3-Bb; To T3 -Bbg T, T3 +Bby, Ty T, T3 == 0}

-=+) Solve: Equations may not give solutions for all "solve" variables.

(Alt) Outf]=
by (-T3+T,T3)
([baoo by LTI
T1T2-Ts
by (-T3+T1T3) by (Te To+T3-T1 T3 -T, T3)
by 5 -——————————, bg >0, by > - ,bgﬁ@}}
T To-Ts T To-Ts
(Alt) Inf]:=

sol /. (v._.-»val_) = (v=CF[val]);
I"1[1,‘ i.v J]
(Alt) Outf]=

by (-1+T1) T3P1,jP2,i X3,1
by P1,i P2,i X3,1 - -
T1To-Ts

by (=1+Ty) Tap1,iP2,jXs,i b1 (TaTo+T3-T1T3-TyT3) p1,§P2,5X3,1

T1T,-T; T1 T -Ts
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(Alt) Inf]:=
Short[eqn = CF[LeftR3b[[2] - RightR3b[2]], 5]
cvs = UnioneCases[eqn, p |7 , ]
vars = UnioneCases[rg;[1, i, j], ¢ , =]
Short [eqns = CoefficientRules[eqgn, cvs] /. (_—>c_) = (c = 0), 3]
Short[{sol} = Solve[eqgns, vars]]

(Alt) Outf]//Short=

1
- ( (211 +2Caq + Cap + Ca3+ 2 Csp + Cs7 + Csg + 2 C71 + Cgz) (-1 +Tq) T3 P1,2+j 7T1,i) -
T1To-Ts

(-1+T1) (a1biTiTo+4 i TiTa+CaTiTp+C3 Ty To+ <1375 +Csg Ty T3+ 2C T T3+ Cg7 T3 T3)
P11 1o TT1,i +2€C1 (=14 Tg) T3 p1,2,4 P1,2+j F%,i +
<<477>> + (-1+T3) Ta (—Cs5 — Cep + C55 T3) P2,2+i P3,2+k T2,k 713,k —
(=1+Ty) Ta (~Cs5 - Cep + Cs55 T3) P2,2.5 P3,2+k 72,k 713,k
(Alt) Outf]=
{P1,2+is P1,2435 P1,24k> P2,2+i5 P2,2+95 P2,2+ks P3,2+i>
P3,2+35 P3,2+ks 7T1,is 711,35 7T1,ks 7T2,is 712,55 7T2,ks 713,i» 73,5 73,k }
(Alt) Outf]=
{c€1, €2, C3, C4q, Cs, Cg, C7, Cg, Co, Ci105 C11, C12, C135 Ci145 C1s5, Ci65 C17, Cigs C19, Co0,
Co1, €22, €23, Coa, Co5,5 C26, C27, C28, C29, C30, C31, C32, €33, C34, C35, C36, C37, C38, C39,
Ca0s Ca1, Ca2,5 C43, Cag, Css5, Cap, Ca7, Cags Ca9, Cspy Cs1, Cs2, Cs53, C5g, Cs5, Cse, Cs7,
Csg, Cs9, Ceos Co1s Ce25 C635 Ce4s Co55 Ce6s Co675 Co8s C69s C705 C715 C725, C73, C7a4, Cys,
C765 €775 C785 C79, Cges Cg1, Cs2, Cg3, Csas Cgs, Cgs, Cg7, Csgs C89s Cops Co1, Co2, Co3}
(Alt) Outf]//Short=
{~euTi-caTi+cuT+Cu Ty =0, clu T3+ Ca T3 - Ca Ty - Cug T = @, <3155,

2 2 2 2 2
Ci3 T3 + C15 T3 + C73 T3 + C75 T3 + Cgg T3 - C13 T3 - C15 T3 - C73 T3 - C75 T3 — Cgg T3 = 0}

-+« Solve: Equations may not give solutions for all "solve" variables.
(Alt) Outf]//Short=

{{Cl -0, <<60>>,

(-2a1 by +a; «<1> Ty +a1 by Ty) <«<1> <<1>> <«<1>> <<1>> Cgg (<<1>>)

: el

(Ty <<1>> - <«<15>)2 <1> <<1>>

(Alt) Inf ]:=
sol /. (v.»val_) = (v=CF[val]);
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(Alt) Inf]:=
Short [CF[rs[1, i, j1]1, 20]
(Alt) Outf]//Short=

2
Co3 + Cg1 P1,i X1,i + Cga P1,§ X1,i + (Ce + C21) P1,i P1,j X1,5 +

1
(—1 +T1) (2 Ce + 2 Cy1 + C1e T]_ + C31 T]_ + Cyp T]_ + Cg1 T]_) pi,j Xi,i -

2
(Cg1 + Cga) P1,§ X1,5

T1

+ (C16 + C31 + C46 + Co1) P1,i P1,§ X1,1 X1,5 +

2
(-2Cg—C16—2Co1—C31-Cap—Co1— C1g T2~ C31 Ty~ Cag T1 — Ce1 T1) P15 Xa,1 X1,5 +

N R

<<<22>> +a; by «<1> T;) Pt <<1>»> <1 «<1>> X3,
+

Cgr P2,i X2,i + <<34> + :
(T1 T2 -T3)

2 72 2 12 2 13 3 3 3
(—Clg Tl TZ + Cps Tl TZ + C1p Tl TZ + <<15> + aj bl T3 - Cys T3 —-adp bl T2 T3> pzlj p3,i ijj X3,i

(-1+Ty) (TyTp-T3)2 (-1+T;3)

ap by (-1+Tq1) TS pa,i P3,j X2,5 X3,1 1

(TyTo-Ts)? (-1+Ty) (TyT,-T3)?
(—C25TiT§—alb1T1T2T3+2C25T1T2T3+a1b1T1T§T3+C25TiT§T3—C25T§+a1b1T1T§+a1b1T2T§—

aj bl T1 T2 Tg -2 Cos T1 T2 Tg - ad b1 T% Tg - adi bl T; + Cps T; + djq bl T2 T;) pz)j p3)j Xz)j X3,i -

1 2 2 2 12 2 2
(C83T1T2+C85T1T2—2C83T1T2T3—2C85T1T2T3—Zalb1T3+C83T3+

(TeT,-T3)2T;
1

Cgs T3 +a; by Ty T3+ a1 by T2T§) P3,j X3, — 5
(=1+Tq) (T1T2-T3)° (-1+T3)

(-ceTiT+CoaTiTo+CaT3T5+2CsTiTaT3-2C3TiToT3-2¢TiToT3 - T T5 T3 -

a1bng—C3T§+C23T§+alb1T1T§+C8T1T§+2C23T1T2T§+a1b1T§—C23T§—a1b1T1T§>

Cg (-1 +T1) p1,5P3,5 X1,1 X3,5 1

P1,i P3,j X1,i X3,5 - 2
—1+T3 (—1+T2) <T1T2—T3) (—1+T3)

(—ClaTiTs+C25TiT§+C1@TiT§+2C19T1T2T3—2C25T1T2T3—2C1@T1T%T3—C25TiT§T3—
alb1T§—C19T§+C25T§+alb1T2T§+C19T2T§+2C25T1T2T§+albng—Cstg—alb1T2T§>

Cie (-1 +T2) P2,jP3,j X2,i X3,5
P2,i P3,j X2,i X3,5 ~
*1+T3

(Alt) Inf]:=
CF[LeftR3b - RightR3b]

(Alt) Outf]=
eSeries [0, 9]

Reidemeister 2b
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j++ /‘ Jt++

Territory: (X | P)g)jy» Xijj-

Y

(Alt) Inf]:=
Timing[ Short[Le-FtRZb = (j?—'[i, 1« £ /@ (Xi,501] Xs+,45- [-1]) A{VS;, VSj, VSs-, vsj+}) 11

/]

(Alt) Outf]=
{0.9375, eSer‘ies[

<1> <1>
P1,2+4 711, + P1,245 7T1,5 + P2,2+i T2,i + <<13>> +P3 5,4 73,4 + P3,2.§ 73,9, ——— + <<103> + ] }
<«<1> <«<1>
(Alt) Inf ]:=
RightR2b = eSeries[pi,z.i 7t1,i + P1,245 71,§ + P2,2+i 2,1 + P2,2+j 72,5 + P3,2+i 73,1 + P3,24j 73,55 0]
(Alt) Outf]=

€Series [p1,2.i 711, + P1,2+5 71,5 + P2,2+1 72,1 + P2,2+3 72,5 + P3,2+1 73,1 + P3,2+7 /13,5, O]

(Alt) Inf]:=
Short[eqn = CF[LeftR2b[1] - RightR2b[1]]]
cvs = UnioneCases[eqn, p | 7w , =]
vars = UnioneCases[rg[-1, i, j], d , o]
Short [eqns = CoefficientRules[eqn, cvs] /. (_—>c_) = (c ==0), 3]
{sol} = Solve[eqgns, vars]

(Alt) Out[]//Short=

(d7 +d3 Ty -dy Ty + <8> +d; Ty Ty +aq T3) <<2> Tq1.n <«<1>>
+ <<10>> +
BT, BT,

(Alt) Outf]=
{P3,2:1s P3,2455 71,15 711,55 72,15 772,75}
(Alt) Outf]=

{dl.v dZ: ds; d4) dS) d6) d7) d8}

(Alt) Out[]//Short=
{ a d; d3T: dyTy dsT, dy T, diTyT, d3TiT, dsTy T, dy Ty T,

— ¥ + - + - + - - + = 0,
B BT BT; BT, BT; BT; BT, BT, BT, BT,
d;  d3T; dy Ty d; dg dy
— * - =0, 5>, —+— - —— = }
BT; BT, BT, B B BT,
(Alt) Outf]=
a1T3 —2a1T3+alT1T3+a1T2T3—a1T1T2T3+a1T§
{{d1—>— ,dz%— 5
T1T> T1Ta (T2 T2 -T3)
a1 T3-a1T1 T3 a1 T3-a1T, T3
ds >0, ds> - ds 50, dg o -, d; > 0, dg > 0} ]
T1 (T1 T2 - T3) Ty (T1 T2 -T3)
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(Alt) Inf]:=
sol /. (v._»val_) = (v=CF[val]);

I"0['13 i: J]

(Alt) Outf]=
a1 T3 ps,i X1, X2,1 A1 (2-Ty-Tr+T1Ta-T3) T3p3,jX1,iXo,1
- + +
T1T> T1Ta (T2 T2 -T3)
a1 (-1+Ty) Taps,jX1,5%X2,i a1 (-1+Ty) T3 ps,jX1,i X,
+
Ty (Ty T2 - T3) T (Ty T2 - T3)
(Alt) Inf]:=

Short[eqn = CF[LeftR2b[[2] - RightR2b[[2]]]

cvs = UnioneCases[eqn, p | 7w , =]

vars = Union@Cases[r;[-1, i, j] +rs[-1, i, jl, e | , ]
Short[eqns = CoefficientRules[eqn, cvs] /. (_—>c_) = (c =0), 3]
Short[{sol} = Solve[eqns, vars]]

(Alt) Outf]//Short=
(<<1>>) «<4>>

<<125>> +
Ty <<1l>> <«<1> <<1> T3

(Alt) Outf]=
{P1,2+15 P1,2435 P2,24i5 P2,2+55 P3,2+i5 P3,2+95 7T1,is 711,45 72,15 712,55 713,15 773,5}
(Alt) Outf]=
{el: €, €3, €4, €5, €, €7, €3, -Fl,v -FZJ 'F3: 'F4: -FSJ 'F6: 'F7: 'FS) 'FQ) 'Fle; 'Fll.v 'F12) -F13J 'F14: 'F15: 'F16)
f17, f1s, f10, fao, fa1, T2z, Fa3, faa, fas, fa6, 27, fas, Tao, Fie, F31, F32, F33, f31, F35, F36,
-F37) 'F33, -F39) -F40) -F41) -F421 -F435 'F44, 'F451 -F46: 'F47, f48) -F49) -FSO) 'F51: -F52) -FSB) -F54) -FSEJ
-FSG) f57) 'F58: f59) 'Fsa; 'F61) 'F62; f63) 'F54, -F65: -F66) f67) -F68: f69) f70) 'F71: -F72) f73) 'F74)

f75) f76) F77: f78) f79) FSO: 'F811 fSZJ 1:83.v f:841 fSS) f86) f:87.v f88) f89) F90: 'F91) f92) F93}

(Alt) Outf]//Short=

fs1 fu1 far 2f5 2f5; fun fa 2fs
{'Fl—'Fn—'F41+'F51+—+—+—— = 0, +— +— - =0, <«<83>,
TZ T, 0T T, T2 . T T,
2 Cg3 Tl T2 <1>
+ + <<682>> == 0,
(1-Ty) (1-<<1>) <<Is> (<<l>> <1 (<<l>> - «<1>>)2  «<1>
2 Cg3 Tl Tz d; € Tg
I + <<238>> + S = 0}
(Te T2 = T3) TiTo (T2 T2 -Ts)

-++ Solve: Equations may not give solutions for all "solve" variables.

(Alt) Outf]//Short=
biTi T,
{{el > -, € > G, <<84>>, 'F93 - *C93}}
T3

(Alt) Inf]:=
sol /. (v_»val_) =» (v=CF[val]);
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(Alt) Inf]:=

ri[-1, i, jl

Short [CF[ry,[-1, i, 11, 5]
(Alt) Outf]=

by T1 T2 p1,i P2,i X3,1 D1 (=1+T1) T1T5p1,§P2,i X34
- +
Ts (Te T2 -T3) T3

+

by T3 (-1+7T2) Tap1,iP2,iXs,i biTiTa (~T1-To+T1Ta+T3) p1,j P2,y Xs,i

(Ta T2 -T3) T3 (Ta T2 -T3) T3
(Alt) Outf]//Short=

2 T2 2 2 2
(CZS Tl TZ -2 Cos T]_ Tz T3 —dj bl T3 + Czs T3 +dg b]_ Tz T3> pZ,j p3,j XZ,i X3,j
—Co3 — Cg1 P1,i X1,i + <<53> +

Ty (Ty T -T3)?
(Alt) Inf ]:=
CF[LeftR2b - RightR2b]

(Alt) Outf]=
eSeries[0, 0]

Reidemeister 2¢
. ‘—i_'_
it )t
N\ j
o
* Yy
S .
1

(Alt) Inf]:=
Timing[ Short[{LeftRZc} = Cases[

jﬂ"[i: 31« £ /@ (Xi41,5[1] X4,542[-1] C442[1]) A {VSi, VSj, VSi+y VSj+, VSju2), E[S ] = 5]

(Alt) Outf]=
{0.359375, {eSeries]

P1,2:i 711,45 + P1,3+5 71,5 + P2, 244 72,3 + <<7>> + P3 2.4 73,5 + P3,3.5 713,55 81 82 + <<50>> + <<1>> 11}
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(Alt) Inf]:=
Timing[ Short [ {RightR2c} =

Cases[Jf[i, jl <L /@ (C;[0] C;,1[0] C5[0] Cj,1[1] C4,2[0]) dA{VSi, VS, VSi+, VSj+, VSj.a},

E[& ] 5]

/]

(Alt) Outf]=
{0., {eSer‘ies{

<«<1>
P1,2+i 7T1,i + P1,343 11,5 + P2,2+i 72,1 t P2, «15 7Tl + 7B +P3,241 73,1+ P3,3+9 713,55 <<1> ] }}

(Alt) Inf ]:=
Short[eqn = CF[LeftR2c[1] - RightR2c[1]]]
cvs = UnioneCases[eqn, p | m _, o]
vars = UnioneCases[v¥o[1, k], g , ]
Short[eqns = CoefficientRules[eqn, cvs] /. (_—»c_) = (c =0), 3]
{sol} = Solve[eqgns, vars]

(Alt) Outf]//Short=
81 (=1+T1) (=1+T2) P3ccion 1o TT1,i T2,i 81 <<3>> Mg 81 <<3>> 7o, 5

BT, T, BT, BT,

(Alt) Outf]=

{P3,3435 71,15 7T1,55 72,is 72,51}

(Alt) Outf]=
{81}
(Alt) Out[]//Short=
g1 g1 81 81 81 g1 g1 g1
{——7— + =0, - — + =0, -— + = }
B BT, BT, BT;T, B BT, B BT,
(Alt) Outf]=
{{81—>0}}
(Alt) Inf]:=
sol /. (v_»val_) =» (v=CF[val]);
Yoll1, k]
(Alt) Outf]=
0
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(Alt) Inf]:=
Short[eqn = CF[LeftR2c[[2] - RightR2c[2]]]
cvs = UnioneCases[eqn, p |7 , ]
vars = Union@Cases [y1[1, K] +¥a2[1, k], g , ]
Short [eqns = CoefficientRules[eqgn, cvs] /. (_—>c_) = (c = 0), 3]
Short[{sol} = Solve[eqgns, vars]]

(Alt) Outf]//Short=
(C16 +C31 + Cap + Co1 ~ 83~ 4 86 — 87 — 88) <<2>> 7T 1.

T1

+ <<28>>

(Alt) Outf]=
{P1,3+95 P2,3+455 P3,3+55 71,15 711,55 7(2,is 72,95 713,is 713,75}
(Alt) Outf]=

{82, 83, 84, 85, 86> 87, 88> 8o, B1o}

(Alt) Outf]//Short=
{ 8 286 286

gg+— - —— =0, -2g¢+ =0, «<13>,

L Pt T,

Cl9 C33 Ca9 Cea 84 87 489
Clg+C34+Cao+Cea—84-87-480-8lo—-— —— -~ — -~ — +— +— +
T, T T T T T T

85 83 8ie
-85-83-8o+ — +_ +_— = 9}
T3 T3 T3
(Alt) Outf]//Short=
{{82 -9, 83 > C16 + C31 + C4p + Co1»

84 = C19+C34 + C49 + Co4, 85 >0, 86 >0, 87 >0, 83 >0, 89 > 0, 810 > 0} }

(Alt) Inf]:=
sol /. (v_ »val_) =» (v=CF[val]);
(Alt) Inf]:=
¥1[1, k]
Short [CF [¥42[1, k]], 5]
(Alt) Outf]=
(%]
(Alt) Outf]//Short=
(C16 + €31 + Cs6 + C1) P1,k X1,k + (C19 + C34 + C49 + Coa) P2,k X2,k

(Alt) Inf]:=
CF[LeftR2c - RightR2c]

(Alt) Outf]=
eSeries[0, 0]
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Ci[1] and C,[-1] are inverses

(Alt) Inf]:=
Timing[ Shor‘t[{Le-FtCC} = Cases[{jf[k] £/@ (C[1] Crua[-11) d{VSk, vsk*}}, E[& ] = 5]

/]

(Alt) Outf]=
hl P1ss <<1> 712,k

{9- s {eSer‘ies {P1,2+k 71,k + P2,24k T2,k + 5 +P3,2.4k 713,k

Ci6 + <<24>> + (h1 h2 + hle) <<3>> Mg } }}

(Alt) Inf]:=
Timing[ Shor‘t[{RightCC} - Cases[{ff[k] £ /@ (Cx[0] Ciua [0]) d{VSi, vsk+}}, E[& ] o a]

/]

(Alt) Outf]=
{@., {eSeries[pi, ok 7T1,k + P2,2+k T2,k + P3,24k 73,k 0]} }

(Alt) Inf]:=
Short[eqn = CF[LeftCC[1] - RightCC[1]1]
cvs = UnioneCases[eqn, p | 7w , =]
vars = UnioneCases[¥p[-1, k], h , ]
Short [eqns = CoefficientRules[eqn, cvs] /. (_—>c_) = (c ==0), 3]
{sol} = Solve[eqgns, vars]
(Alt) Outf]//Short=
h1 P32k 71,k 72,k

B

(Alt) Outf]=
{P3,2:ks 7T1,ks 712,k }

(Alt) Outf]=

{h1}
(Alt) Outf]//Short=
hy
e
(Alt) Outf]=
{{h1->0}}

(Alt) Inf]:=
sol /. (v_»val_) :» (v=CF[val]);
Yol[-1, k]

(Alt) Outf]=
%]
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(Alt) Inf]:=
Short[eqn = CF[LeftCC[[2] - RightCC[2]]]
cvs = UnioneCases[eqn, p |7 , ]
vars = Union@Cases [y1[-1, k] +¥42[-1, k], h_, ]
Short [eqns = CoefficientRules[eqgn, cvs] /. (_—>c_) = (c = 0), 3]
Short[{sol} = Solve[eqgns, vars]]
(Alt) Outf]//Short=
Cie + Cg + C31 + <<20>> + g P1, 24k P3, 24k 711,k 713,k + N1e P2, 2.k P3,24k 72,k 713,k
(Alt) Outf]=
{P1,2:ks P2,24ks P3,24ks 7T1,ks 7T2,ks 713,k }

(Alt) Outf]=

{ha, h3, hg, hs, hg, hy, hg, hg, hip}
(Alt) Outf]//Short=

{hg ==0, h; =0, Bh, ==0, hg == 0, Cyg+C37 + C46+ Cg1 +h3 +4hg+hy+hg =0,

hg == 0, hyg == 0, C19 + C34 + C49 + Cea + hg + hy + 4 hg + h1g == 0, hs + hg + hyg == 0,

Cq6 + C19 + C31 + C34 + Cgg + C49 + Cg1 + Cea + h3 +hg + hs + 2 hg + hy + hg + 2 hg + hig == 0}
(Alt) Outf]//Short=

{{h2 =8, h3 > —C16 ~ C31 ~ C46 — Ce1,

hy - —C19 - C34 - C49 - Cga, hs >0, hg >0, h; >0, hg >0, hg >0, hjg >0}}

(Alt) Inf ]:=

sol /. (v_»val_) =» (v=CF[val]);
(Alt) Inf ]:=

¥1[-1, k]

Short [CF[v¥4[-1, k]1, 5]
(Alt) Outf]=

0

(Alt) Outf]//Short=

(=C16 — C31 — Ca6 — Ce1) P1,k X1,k + (~C19 — C34 — C49 — Ce4) P2,k X2,k

(Alt) In[]:=
CF [LeftCC - RightCC]

(Alt) Outf]=
eSeries[0, 0]

Invariance Under R1l

Z'-H-
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(Alt) Inf]:=
{LeftR1l} = Cases[{jf[i] L£/@ (Xi,2,1[1] C1,1[1]) d{VSs, VSi+, vsm}}, E[S ] &, oo]

(Alt) Outf]=
{eSeries[pi,s.i T1,i + P2,3+i 7T2,i + P3,3+i 713,i» Co3]}

(Alt) Inf]:=
(RightR11} = Cases[{J“’r"[i] £/@ (C;[0] Ci,1[0] Ci.2[@]) A{VSi, VS, vsi,,z}}, E[& ] &, oo]

(Alt) Outf]=

{eSeries[pi,3.i T1,i + P2,3+i T2, + P3,3+1 73,1, 0]}
(Alt) Inf]:=

LeftR11[1] = RightR11[1]

(Alt) Outf]=
True

(Alt) Inf]:=
Short[eqn = CF[LeftR11[2] - RightR11[2]]]
cvs = UnioneCases[eqn, p | m _, =]
vars = UnioneCases[eqn, (c|d|e|f|g|h) , =]
Short[eqns = If[cvs === {},

{eqn == 0},
CoefficientRules[eqn, cvs] /. (_ > c_) = (c == 0)
1, 3]

{sol} = Solve[egns, vars]
(Alt) Outf]//Short=

Co3
(Alt) Outf]=

{}
(Alt) Outf]=

{}
(Alt) Outf]//Short=

{Co3 = 0}
(Alt) Outf]=

{{Co3 > 0}}

(Alt) Inf]:=
sol /. (v_-»val_) = (v=CF[val]);

(Alt) Inf]:=
CF[LeftR1l - RightR11]

(Alt) Outf]=
e€Series[0, 0]

Invariance Under R1r
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Rlr

(Alt) Inf ]:=

{LeftR1r} = Cases[{jf[i] L£/@ (Xi,1,2[1] Ciua[-1]) d{VSs, VSi-, vsm}}, E[5 ] &, co]
(Alt) Outp]=

{eSer‘ies {P1,3+i T,i + P2,3+41 72,1 + P3,3+1 713,

1

(-casTiT3-CaeTaT5+2Ce3 T3 T3 T3 +2Cee T3 T3 T3 - Caa T3 T3 T3~ Cas T3 T5 T3 -
TiTo (TaT2-T3) 2T
CarTiToTs-Caa ToTaTs+Car TaTo T3+ Caa TaTaTs+Ces TaTaT3+2a1 by Ty To T2 —Cgz Ty T2 T3 -
Cas TeToaT5-ar by TaToT2+2Ce, TiToT5+2Cs TaT,Ta—a by Ty T3T5+2Cy Ty T5 T2 +
2Cg TiToT5+a1 by TaToT2-2Cay TiT5T5-2Co TaToT3-2Ce3 T3 ToT5—Caa Ty T -

Cgs Tng—CngzTg—Cg4T2T;—al blTszTg-FCngszTg-FngTl TzTg+C83T1T2T§>]}

(Alt) Inf]:=
(RightR1r} = Cases[{j}‘[i] £ /@ (C;[@] Ci,1[0] Ci.2[0]) d{VS;, VSi, vsm}}, E[& ] &, oo]

(Alt) Outf]=
{eSeries[pi,s.i T1,i + P2,3+i 7T2,i + P3,3+i 713,i» 0]}

(Alt) Inf]:=
LeftR1r[1] == RightR1r[1]
(Alt) Outf]=
True
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(Alt) Inf]:=
Short[eqn = CF[LeftR1r[2] - RightR1r[2]]]
cvs = UnioneCases[eqn, p |7 , ]
vars = Union@Cases[eqn, (c|d]e|f|g]|h), oo]
Short [eqns = CoefficientRules[eqn, cvs] /. (_—>c_) = (c ==0), 3]
{sol} = Solve[eqns, vars]
(Alt) Outf]//Short=
- Cg3 Ti Tg - Cgg <<1>> Tg + <<45>> +cg3T1 T Tg

T1 Ty (Tp <1> - <<1>>)2T3
(Alt) Outf]=
{}
(Alt) Outf]=
{C81, Cg2, Cg3, Csa, Cs5, Cs6}

(Alt) Outf]//Short=
- C83 Ti Tg - C86 Ti Tg + 2 C83 T% T% T3 + <<42>> + C81 T1 T2 Tg + C32 T1 T2 Tg + C83 T1 T2 Tg
°)

{ TiT2 (T1To-T3)% T3

-+« Solve: Equations may not give solutions for all "solve" variables.

(Alt) Outf]=
Cs3 2T, T, 3T _ T _ T3 2T Te T, 73 )
Cea T3 Cgs T3 (MiTo-T3)?  (TiTo-T3)? (TaTo-T5)% T3 (TiTo-T3)?  (TaTo-T5)?  (T1Tp-Ty)?
Cge = — - - -
T1 T, 2T, T, TS B T
(TiTo-T3)? (TiTo-T3)? T3 (T1T,-Ts)?
2a10; T3 a1 by 1Ty &by ThTs a1by Ty ToTs  _aiby T3
(T1 T,-T3)? (Ty T,-T3)? (T4 T,-T3)? (TyT,-T3)? (T T,-T3)2
2T, T, T272 B T3
(TyTo-T3)? (T1To-T3)2 T3 (TyTo-T3)?
T, T2 T2 712 2T, T 2T, T, T T2 T2
C81(* 122+ 12Z+ 2327 1232Jr 3 S - 3 2)
(T1 T2-T3) (T1 T2-T3) (T1 T,-Ts) (T1 T2-T3) (T1 T2-T3) Ty (T2 T2-Ts)
2T, T, T273 Ts
(TiTo-T3)2  (TaT-T3)? T3 (T1T,-Ts)?
T, T3 2T, T; 2T, T, Ty T T3
Cg2 |~ 2 T 2 T 2 2t 2 - 2
(T1 To-T3) (T1 To-T3) (T1 T2-Ts) (T1 T2-T3) (T1 To-T3) Ta (T1 Tp-Ts) }}
2T, T, T272 T3
(T T,-T3)2 (TyTp-T3)% Ty (T4 T,-T3)?

(Alt) Inf]:=
sol /. (v_ »val_) =» (v=CF[val]);

(Alt) Inf]:=
CF[LeftR1r - RightR1r]

(Alt) Outf]=
eSeries[9, 0]

Invariance Under Sw
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__\
Swt )

(Alt) Inf]:=
Timing[Short[{LeftSw} =Cases[{J1r[i,j] £/@ (Xip1,401[1] €5 [-1] C5[-1] C1,2[1] C,2[1])

d {vs;, VSj, VSi+, VSj+, VSji,, VSj+2}}, E[& ] » &, oo]

/]

(Alt) Outf]=
{0.03125, {eSer‘ies [Ty P1,3+i 7T1,i + (1-Ty) P1,3+5 7T1,i + <<12>> + P3,3:+5 713,55 Ci6 + C19 + «<76>>11}}

(Alt) Inf]:=
Timing[Short[{RightSw} =Cases[{J:F[i,j] £ /@ (Xi11,5.1[1] C1[@] C5[0] C1.2[0] C5,2[0])
d {vs;, VS5, VSj+, VSj+, VSj,2, VSj+2}}, E[& ] » &, 00]

/]

(Alt) Outf]=
{0.046875, {eSer‘ies [Ty P1,3+i 7T1,i + (1-T4) P1,3+5 7T1,i + <«<12>> + P3,3+3 713,35 C16 + C19 + <«<76>>1]1}}

(Alt) Inf]:=
LeftSw == RightSw
(Alt) Outf]=
True
The Solution
(Alt) Inf]:=

UnioneCases[L@X;,;[1], (a|b|c|d|e|f]|g|h) , =]
(Alt) Outf]=
{a1, b1, Ce, C7, Cg, Co, Cip, C165 C195 C215 C225 C23, Co4,

Co5, C31, C34, C365 C39, Ca6s Caos Ce1s Cess Cg1s Cg25 C83, Cg4, Cgs)

Some Knots

(Alt) Inf]:=
tabl = Last /@Table[K = Knot[n, 1];

Echo@Timing [K - JL [K] d vs [K] ] >

{n, 3, 10} |;
KnotTheory: Loading precomputed data in PD4Knots".
{2.9375,
1

jTiTiE{eSeries[o,- (CrTiTo+CoTa Ty +

Knot[3, 1] - -
Ty (1-Ty+T2)%T, (1-T,+T3)% (1-T5+ T3)
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CaaTiTo+CasTiTo-CieTiTo-CnTaTy - Cas TaTo - Cor TaTo -4 € TiTo - 2€Cg Ta Ty -
3CgaTiTy-2CesTaTr+2Ci6 T3 To+2Cn T3 To+2CaTiTo+2Ca T3 To+6C T3 To+3Ce T3 Ty +
3C84T3T2+3C35TiT2—3C16TgT2—3C31T;1_T2—3C45TgT2—3C61T‘]1_T2—5C81T1T2—2C82T;1_T2—
2C84TiT2*2C85T1T2+2C16TiT2+2C31TiT2+2C46T§_T2+2C61TiT2+2C81TiT2+C82T§_T2+
ngTiTz*C19T1T§*C34T1T§*C49T1T§*C54T1T§*2C81T1T§*4C82T1T§*2C34T1T§*

3Ces T1T2+2C1eToT2+2C1oToT2+2C T2 T2 +2Ca ToT2 4 2CueToTo42Ca T2 T2 42 T2 T3+
2Ce T2T2+8Ce T2T2+8Ce ToT3+6C T2T3+6Cgs ToTo-4CieToTa-3C1oToToa-4cy ToT2 -
3Cu T T2 -4cCuToT2-3CuTTi-4ca ToT2-3CuToT2-12¢c ToT2-12¢e, T2 T2 -
6CeaT3T5-9Ces T3T5+6C16TiT5+2C1oT I To+6C3 T3T5+2CuTiTo+6CsTiT5+2CuTiTs+
6Cer T3 T5+2CeaTyT5+10Ce T1T5+8Ce T3 T5+4CeuTiT5+6Cas Ty T5-4CeT; T3 - Cio T3 T5 -
4cyTTa-CaaTaTa-4CaToTo-CaoTaTo-dCa TaTo-CaaToTo-4cy T3 To-4cg, T3 T3 -
3Ces ToT2+2C1oT1To+2C3uT1To+2CuT1To+2CoaTaTo+3Ce TaTo+6Ce TaTa+3Cga Ty T+
3CesT1Ta-3C1eToTa-4CoToTo-3C ToTo-4CuToTo-3CuToTo-4CuT2To-3¢ T2Ts -
4CeaTiT3-12Ce TaT3 - 12Cg, TAT3 -9¢Caa TIT3 -6Cas TaT3+6C16TaTo+6Co T3 T3 +
6CTaT3+6CuTiTi+6CsuTaTo+6CaTaTo+6CuTaTo+6CeToTs+18cCgy T3 T5 +

18 Car T3 T3 +9Coa T3 T3 +9Ces T3 T3 -9C16Ti T ~4C1oTiTo -9¢C3 Ty T3 - 4¢3 T1 T5 -
9CagTiT; - 4CaoTiT; -9Ca1 TiTs ~4CeaTyT; - 15Ce Ty T3 ~12Cg T3 T3 ~6Coa Ty T3 -

6Ces TiTo+6C1ToTo+2CoToTo+6CToTo+2CToTa+6CTTa+2CTTa+6Ca ToTo+
2CeaTiT3+6Ca T3T3 +6Ce T3 T3+3Ces TT3 -3C19T1T;-3CuTiTy -3CaT1T;-3CaaTyTs-
2Cg1 TiTy-5Ce T1T3-2CaaTi Ty -2Ces Ta Ty +2C1gTiT3+6C1oT3 T3 +2C3 T3 T3 +6C3 T T +
2C4 2T +6CaTaT3+2Ce1 TaTr+6Cea TaT3 +8Car TATH+10Cgy T2 T3 +6Caa T3 T3 +
AcgsTiT; - 4C1eTiT5 - 9C1oTy Ty ~4C3 T3T3 -9C3aTiT5 ~4CagTy Ty -9Cao T3 T3 -4Ce T3 T5 -
9Cea T3 Ty -12Ce T3 Ty ~15Cg T3 T5 ~6Coa T3 T3~ 6Cags T3 T3 +6C6 T3 T + 6 Cag Ty T +

6C3 TiTs +6CuToTr +6CaTaTr +6CaTiTo+6Ce TaTr+6Cea Ty Ts+10Cgy TH TS +

10 Ca T1 T3 +4Coa TIT5 +4Ces Ty T3 - 4Ci6 T3 T3 -3C1a T3 T3 -4 €3 T3 T3 -3C30 T3 T3 -
AcagTyT5-3Ca Ty -4Ce T35 -3CeaTiTy-4CT3T5-5CT3T5-2Ces Ty T3+2C9TyT5+
2034 TyT3+2CaT1T5+2CeaTi T+ CorTiT3+2Ce TaT +Caa Ty T - CigTiT5-4C10 T3 T; -
T -4 2T - s ToTo —4CoToTo—Cr To Ty -4 Caa T2 T -4 Cgy T2T5 -4 Cg, T2 T -
3CaTiT+2C1eToT3+6C1oTaT3+2C3 TaT3+6CuTaT3+2CaTaTo+6CToTo+2Ce ToTs +
6CeuToT3+6Ce ToT3+6Ce TaTo+3CeuToTo-3CieTiTo-4CoTiTo-3CTiTo-4cCyu,TiTh-
3CasTiTE-4CaTiTo-3Ca1TiTo-4CeaTiTo-5Ca T3 T3-4Ce T3T3-2Cea To TS+

2016 T3 T3 +2C0TaT3+2C TaT3+2CuTaT3+2CsToT5+2Cao Ty T3 +2Ce T3 T +
2CeTiT3+2Ce ToT3+2Ce T3 T3 —CapTaTa—Cas T1 T3 +2Caa ToT3+2Cgs T2 T3 —3Cgp T2 T3 -
3C85T2T3+2C82T1T3+2C85TiT3*ngTiTg,*Cg_r,TiTg,*C31T2T3*C84T2T3+2C81T1T2T3+
2C32T1T2T3+C34T1T2T3+C85T1T2T3+C16TiT2T3+C31T§T2T3+C46TiT2 T3+C61Ti T2T3*
C81T§T2T3—4C82T%T2T3—2C85T§T2T3—2C16TiT2T3—2C31TiT2T3—2C46TiT2T3—
2¢1TaTyTa-ConTaToT3+6Ce T3ToTs-Caa TaToT3+3Ces TaToTs+3Ci6Ty To T+
3C31T;{T2T3+3C46T?T2T3+3C61T411T2T3+2C81T‘]1.T2T3*4C82T1T2T3+C84T1T2T3*
2C85T§L‘T2T3*2C16T5T2T3*2C31TF£T2T3*2C46TiT2T3*2C61T5T2T3*C81T5T2T3+
2C32TiT2T3+Cg5TiT2T3+2C81T§T3+2C84T§T3+C19T1T§T3+C34T1T%T3+C49T1T§T3+
CoaToToT3-4Ca TiToTs-CaaTaTaT3-2Ce TaToT3-2C1e T2 T2T3-2C0 T2 T2 T; -

20 T2 2T - 2C T2 ToT3-2Cue T2 TaT3-2Cue T2 T2 T3 -2Ce T2ToT3-2Cea T2 T3 T +

2Ce T2 T +2Ce TiToT3+4C6TaToT3+3C10T3 TaTa+4C T3ToT3+3C3, TaTo T+
BCuTiToT3+3Ca0TaToT3+4C ToTaTs+3CeaToToT3+2C TaToT3-3Ce TaTaTs+

205 T3T5T3-6C T ToT3-2C1oTyToT3 - 6C3 Ty T5T3-2C3a T3 T3 T3 -6 Cag T3 T5 T3 -
2C4TyT5T3 - 6Ce TiT3T3-2Cea T3 ToT3 ~4Co T3 T T3+ 2Ce Ty T3 T3~ 2Caa T3 T3 T3 +
4CieTTaT3+CloToTaT3+4C ToToTs+CaaToToaT3+4Cag ToTo T+ Cao To T2 T3 +

4ce TToTs+CeaToToT3+2Ce TaToTs—Coo ToT2T3-3Cay ToT3-3CauTaT3-2C10Ti T2 T3
2C3T1TiT3-2CeT1TaT3-2Cea TaToT3+6Ce T1TaTa—Caa T1 T3 T3 +3Caa Ty T3 T3 -

Cos TaToTs+3CToToTa+4CoToTaT3+3C TaToTs+4C3,ToToTs+3CsToToT;s+

https://drorbn.net/AcademicPensieve/Projects/HigherRank/#MathematicaNotebooks



4cuT2T3T;
6Cig T2 T2 T3
6Cer T2 T2 T3
9C s TITE T,
9ce TIT3 T,
6CisT: T3 T3
6Ce1 T2 T3 T3
3C1oT1 To T3
2Cg T1T5 T3
2C4 T2 T3 T3
2cg T2 T3 T3
9 ToTETS
3cgs T2 Ta T3
6Cao Ty T5 T3
2¢g T3 T3 T3
3Cae T3 T3 T3

+3C T2T3Ts
—6Ci T2 T2 T,
—6Cu T2 T2 T,
+4c e TIT3 TS
+4ce TITETS
—2C1 o T3 TS
—2CeuToT3T,
+3Cu T TaTs
+Cgs Ty T3 T3 -
-6 CuTIT5Ts
+4cC1 e T2T5 TS
+4ce T2ThTs
~6Cg T T Ts
-6Ce T1T5 T3
+4c1 T3 T3 T3
+4ce T3 T3 T3
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+4Cea T2T3Ts
—6Ccy ToTaTs
S3cu ToTeTs
+9¢cu TiT3Ts
+6Ce TiT3Ts
—6Ccu ToT3Ts
- 3C81 Ti Tg T3
+3CaeT1ToTs

-3 Cg1 Ti T; T3
—6CuTaTaTs
3¢ T2 Ts
+4c3 TiT3Ts
+2cg TiT3Ts
—2cyuTiTaTs

*ngTiTng*C85T5T3T3+2C81T§T3+2C34T‘21T3+

+3CeaT1 To T3

+2Cg T2T3Ts
6 Cu ToToTs
~3cgTiT3Ts
+9¢Cu TIT3 TS
+3cguTiTiTs
—6Cu ToToTs

—4cg T TaTs
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+2Cgs T2T3T5 -
6 CuToToTs -
—3cgs ToT2Ts
+4ChTIT3Ts
+2Cgs Ty T3 Ts -
—2Cu o T3 Ts -

+2C82T1T‘21T3—

2¢16TiT3T3-6C1oTaT3T3-2C3 TiT3 T3 - 6C3a T3 T3 T3 -

~2¢e TiT5 T3
+9¢1e T3 T3 T3
+9¢Ce T2 T3 T3
~6C1oTi T3 T3
~6Cea T1 T3 T3
+3C1oT3 T3 T3
+3Cea T3 T3 T3

~6CuTIT3T;
+4cu T3T5Ts
+2cu T3 T3 T3
~6cy T1T5 T3
~4cy TIT3Ts
+4c T3 T3 T3
+2cpu T3 T3 T3

+2cg T2T5 T3
+9c3u T2T5Ts
+6Cg T2 T3 T3
~6C3 T1T5 T3
~4cy TITE TS
+3c3T3T5Ts
+2cg T3 T3 T3

~Acyn TIT5Ts
+4Cu TETETs
+2Cg T3 TETs
~6Cu T1T5 T3
~2ca TIT5Ts
+4cae T3 T3 T3
+Cgs Ta T3 T3 -

CarT3T3-CaaT3T3-2Co T T3 T3-2Ca T ToT3-2Cao Ty T3T3-2Cea TiT3T3+2Ce Ty T5 T3 -
CorTaiToTs+CaaTiT3Ta+Cle ToToT3+4CoToTo T3+ Cay T2 T T3 +4Caa T2T5Ta+Cap T2 T3 T3 +
AcpTiToT3+CauTaToT3+4Ce TiToTs - Cau TiTo T3 +2C Ti T3 T3 -2C6 T3 T3 T3 -
6CioTiT3T3-2Cn T3 T5T3-6C3u T3 T5T3-2CaT3T3T3-6CaT3T53T3-2Ce1 T3 T5 T3 -
6CeaTiToTs-ConTiToT3-3C T3 T3T3-CaaTiT3T3+3CTiT3T3+4CoTiT; T3+

3¢ TiToT3+4CuTiT5T3+3CaTiT3Ta+4CeTiToT3+3C TIT5Ts+4Ce 3T T+
20 TiT3T3+2C TiT3 T3+ Caa T T3 T3-2Ce T T3 T3 -2C9 Ty T3 T3 -2C3 T3 T3 T3 -

2C3 TyToT3-2CaeT3T53T3-2Cao T3 T5T3 -2Cer T3 T3 T3~ 2Cea T3 T3 T3~ Coq T3 T3 T3 -
CarT3ToT3+2Ce TiT3+2Ces T T3 -4Ce TiT5-4Cas TaT5 +6Ca T3 T3+ 6 Cgs T3 T3 -

Acg TIT5 -4 Ces TiT5+2Ce T T5+2Ces T3 T5+2Ce ToT5+2Caa TpT5-5Ce T T T3 -
5CeTaToT5 -3CoaTiToT-3CesT1ToT3 - CagTiToT5 - € TaToT5 - Cag T T TS -
CorTaTyT5+6Cam ToToT5+10Ce, TaTo T3 +3Caa ToToT5+6Ces TiToTa+2C5Ta T, T3 +
2enTiToT5+2C T T3+2Ca T3 ToTE ~4c T ToT5-15¢e T3 To T3 —coa T3 T, T3 -
9cgs T3 T T5-3Ci6TiToT3-3C3 TiToTE-3CaTyToaT5-3Ca TiToT5+Cou Ty ToT5+
10ce, TiTo T3 +6Ces TiToT5+2Cie T ToT5+2C T3 T T3 +2C Ty T T3 +2Can Ty To TS -
SCe T ToTo-3Cas T3 ToTe—4Cy TaT2 -4 cCg TaTe - CioTi Ta T2 - Cag Ta T3 To - Cao Ty T2 T2 -
CoaTaToT2+10Ca Ty TaT2+6Ce, TaToT2+6CaaT1TaTo+3Cas TeTaTo+2C s TATETE+
201 T T+ 2C T2TaTe+2Cs ToTaTo+2Cag ToTa T2 +2Co T TAT2 + 2o T2 T3 T2+
2Ce T2T2Ta- 12 TaTaT2 - 12Cau T2T2To-6Cas ToTo T2 —6Ces TATE TS -4 Cip T3 T2 TS -
3Co T T -4y T TaT -3 Cu T T -4y TaTaT2 -3¢ TiTo -4, T3 TE T2 -
3CaaToToTo+8Cy ToToT2+18cCem T3 ToTo+2Cas ToTaT2+9¢Ces TaToT3+6C16 T TaT5+
2C e T T2 T2 6 C TITa T4 2Ca T Ta T2+ 6 Cau TaToT2+2Co T Ta T2 46 Cey TITE T2 +
2Ce TiTiT5 - 2¢Ca TiToTE - 12Cg THT2T5-6Cas T1 T T3 -4 Cyg T TE T - Coo T3 T3 T3 -
VAR R E EAEEVR H ) ESE T i Eh ESRN TS i E EA WU i X ERETI i El E

6Ce T3 ToT5+3Ces T3ToT546Ce TaT5+6CeaTaTo+2C0T1TaTo+2C3, ToaT3T5+

204 TiToT2+2Ce TiTaTe-15Ce T1ToToa-4Cem TiTaTE -9 TaToTo—Cgs Ty TS T2 -
3C T T2 -4 2T T2 -3 cu T T - 4cCu i Ta T2 -3 T T T -4 g T2 TH T2 -
3Ca T2TaT2-4cCe, ToToT2+18ca T2 T T2 +8Ce ToTaT2+9¢Ca TaTo T2 +2Cgs T2 T3 T2 +
6Ce T TaTo+6CTaTaTe+6CH T ToTa+6CuT3TaTe+6CeToToTo+6C T3 TaTE+
6Ca1TaTaTa+6Ceu ToTaTo-12Cg TaToTa-12Ce T TaT2 -3 Ca Ta T3 TS -3 Cgs T3 T3 T3 -
9C1 e TITa T4 C T TaTE-9Cn TITa T2 -4 Cu TiTaTE -9 Cue TITaTe 4 cuo T T3 TS -
9Ce1 TITITI -4 cCauTiTaT+3Ca1 T3 TaTo+8Ce, TIToTo+2Ces T3 T3T5+6C16 T3 T2 T3 +
2C T T+ 6Ccu T T4 2Cu T o T2 +6CuToToTo+2Ce T TaT2+6Ca T T T2 +
2Cea T3 T3T5-4Ce T 13T - Cos Ty T3 T3 -4 Ca T3 T3 -4Ca T3T5-3Co T T3 T3 - 3¢5 Ty T3 T5 -
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3Cae T T3 T2
6C1o T2 T3 T3
6 Cos T2T5 T2
4¢3 T3 T3 T2
8cg T2 T3 T2
6C34 TI T3 T3
2c5, THTS T2
3¢ Ty 15T
2c3, T1 T3 T3
4cio T2T5 T2
4cgy TITS TS
6Ci T2 T3 T2
Caa T3 T5T5 -
4.cho Ty T5 T2

2c, T3 T3 T3

~3CuTiT3T3+10Ce Ty T3 T3+ Cor Ti T3 T3 +6Caa T T3 T3 +2Cig TI TS TS +
+2Ch TaTT5+6C3 TiToTo+2Cas TaT3 T3 +6CaTaT3T5+2Ce TET5 TS+
~12C TITy TS - 2Ce TiT3T5 - 6CaaTaT3 T3 ~4Cie T3 T3 T3 -9Cio T3 T3 T5 -
~9Cyu TITo TS - 4caeTiT3T5 - 9¢Ca T3 T3 T3 -4Ca T3 T3 T3 -9Caa T T3 T3 +
+3Cu T T +2Cau T TaT2+6CTIToT2+6C1oTiToTa+60Cy T3 ToTa+
46 CaTITo TS +6Ca Ty T T3 +6Ce TiT3T5+6Cea T3 T3T5-2Con T T3 T3 -
AT T3 -3 Co Ty T3 T3 -4cy T3T5T5-3C3a T3 T3 T5 -4 Cae T, T3 T35 -
A T T T -3 Caua T TaT2 + e T T3 Ta+2Ca T3 T3 +2Caa To T2+ 2Co Ty T3 T3 +
+2CaTiT3T5+2Cea TiToTo-5¢C TaT5Ta-3CaaT1 T3 T —Cip T2 T3 T3 -
e TP T -4 T T T - e 2T T2 -4 T2 T T2 - ey T2 T3 T2 -
+6Cu ToT3To+3CaTiToTo+2C,TaT3T3+6C1oTaT3T+2¢C3 T3 T5 T3+
+2C T T2 +6C T ToT2+2c ToToT2+6CauToT3To-4cgy ToT5 T2 -
3¢ TiToTo-4cCoTIT5T2-3Cay TIT3T5-4Ca TiT3T5 -3 Cue Ty T5 T2 -

3 T T - 4cau T T T ca TITo T2+ 2 Ta T3 T2+ 2C1o o To T2 +

P2 T T T+ 2C T TE T+ 2Ca T T3+ 2 T T3 T+ 2 Cau TE T5 T3) || /

((1-Te+T2) (1-T,+T3) T3 (1-T5+T2)) }
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Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: UC4A2withT3.nb

{2.9375,

Knot [4, 1] » |T2 Tﬁ]E{eSer‘ies{@, -

1

<_C16T1T2_C19T1T2_
Ty (1-3Ty+T) To (1-3T,+T3) (1-3T3+T3)
C31T1 Ty -C3a Ty Ty~ CagT1 Ty~ CagT1 Ty~ Ce1 T Tp ~CeaTa T +3Ce T1To+3Cgp Ty Ty +3CeaT1 T+
3Ces T1To+3C1oToTy+3C3uToTy+3CaToTy+3CeaToTy-5C ToTy-9C T2Ty-2CgqT2To -
9Cgs T2 T+ CieToTy—CioToTo+ 3 ToTo = Caa To T+ Cag ToTo - Cao To Ty + Cer To To - Coa To Ty +
2C81TiT2+3C82T3T2+3C85TiT2+3C16T1T§+3C31T1T§+3C46T1T§+3C61T1T§*9C81T1T§*
S5CaaT1T3-9CaaT1To-2Ces T1T2+15Ce ToT2+15Ca ToTa+6Caa ToT5+6Cgs T2 T2 —3Ca6 T2 T2 -
3C3 ToT2-3CuToTe-3Ca TaT2-6Ce TaTi-5Ce TaTo-2CgsToTo-CiTiTa+Cio Ty To-
C31T1T§+C34T1T§*C46T1T§+C49T1T§*C61T1T§+C64T1T§+3C81T1T2+2C82T1T§+3C84T1Tg*
3C1oT2T3-3CuT T -3CuT2To-3CauToTo-5Ce ToTo-6Ce ToTo-2CgT2Ta+CigToTa+
313 313 313 313 313 313 313 3 13 313
Cio Ty T +C3 Ty Ty +Caa Ty Ty +Cag Ty T +Cag T3 Ty +Coy Ty T5 +Cea T3 Ty +2Cg1 T{ T +2Cg TH TS -
3C82T1T3*3C85T1T3+9C82TiT3+9C85T§T373C82TiT3*3C85TiT3*3C31T2T3*3C84T2T3+

2024-06-12 12:04:29

3C1TiTaTs
3Cc61T1 T, T3
9Cye T2 T, T3
3¢9 T3 T, T3
3¢ ToT, T3
9y T1 T2 T3
9cg, T2T2 T,
9¢e1 T3 T3 T3
3¢c19T1 T3 T3
3CeaT1 T3 T3
9Ce T2T3 T3
3¢y ToT3Ts
3¢ 3T3Ts

+3C19T1T2T3+3C31T1T2T3+3C34T1T2T3+3C46T1T2T3+3C49T1T2T3+
+3CeaTiTyT3+3¢C TiToTa+3¢CeTiTaT3-9CTiT,T3-9¢3, TaT, Ty~

—9¢Ce 2T, T3
“3cu T, T3
—3cu T, T3
—9ce T1 T2 Ts
—9cg T2T2T;
+9cu T3T3Ts
+3cu T T3Ts
+3cu T TaTs
+3cu T2TaTs
—3cuTTTs

+3cgu T 2T, T3
+3c3uTiT,Ts
+3cgToT, T3
—9cu T1 T2 T,
—9cgs T2T2T,
+3cg T3T3Ts
—3cyu T T3Ts
-3¢ 1 T3Ts
+9¢cg T2T3Ts
—3CuToTaTs

—9¢g T2T, T3
—3CuTiT, T3

+

+3CaaTiTyT3-3C16 T3 T2 T3
+3C49TiT2T373C61TiT2T3+

+9C31T§T3+9C84T§T3*9C16T1T§T3*9C31T1T§T3*

+3Cg Ty T2 T3
+9¢Ce T2 T2 T
+3cgs T3 T3 T3
+3C4T1 T3 T3
+9C1e T2 T3 T
+3CaT2T3Ts
“3cTiT5Ts

+3Cgs Ty T2T3-9¢Cgy T2T2T; -
+9C ToT2T3+9 ¢ ToTo Ty +
-3ceuTaT3-3CaaTaT3+3C, Ty 3T
—3CaTiToT3+3Ce T1TaT; -
+9Cyu T2TiT3+9C ToTa T3 +
—3CToTaT3-3CoToTaT; -
“3Ca T TT3-3¢C T TaT; -

~3Ce TaTaT3+2Ce T1To+2Ces T1Ta-6Ce, T2T2 -6 Cgs ToT2+2Cgy T3 T2 +

2Cgs ToT2+2Ce TaTe+2CaToaTo - e TaToTo—CooTaToTo -y Ta Ta T2 —Caa Ty T, TS -
CasT1ToTe - CaoTaTo T - Cor TaTo T2~ Coa Te Ta T2 - 5Can Ty ToTa - 5Cay T1 Ta T2 -3 Caa Ty T T3 -
3Ces T1ToTo+3CoToToTe+3CuToT,Ta+3CaoToToTo+3CeaToToTo+3Cg T2T,To+

15C TaToT3+9Cs TiTa T+ Cg T To T3 oo T 1o T3+ cn T3 T T3 - C3a T3 T T3 + Cag T3 1o T3 -
CaoTiToTE 4+ Ceu T To T3 - Caa T3 ToT3 - 5Ca T3 ToT5 -3 Cas T3 T T3 -6 Cy T T3 - 6Caa T5 T3 +
3CieTiT2T2+3C TaTaT243CueTaToT2+3Ca TiToT2+15Cg TaTaT2+3Cg Ti T2T2+

9Ca T1TiT5-9cam ToToT3 -9 ¢y TaToT2-3Cie T3 TaT5-3Cun ToToT5 -3 Cue T3 T5 TS -

3Ca T T2T2+3Cem T TaT2 4 2 TaTe+ 2 TaTo - TaTaTo 4 o T o T2 - csy TH T T2 +
C3aTiT3T3 - CagTaT3T5+CaoTaT3T5-Cor TaTo T3+ Coa Ta T3 T3 -5Ce Ta T3 T35 -3 Coa T T5 T3 -

3T T T2 -3Cu T ot -3 T -3 T T +3 e o Te g O T T2 +

clgTiTngJrc31TiT3T§+c34TiT3T§+c45TiT3T§+c49TiT§T§+cslTiT§T§+c64TiT;T§)H]/

((1-3T1+T3) (1-3T,+T3) (1—3T3+T§))}

(Alt) Outf]=

$Aborted

In[]:= tabl[[l]]
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(Alt) Inf]:=
K = Knot["K11n34"]; Conway = IL[K] d vs [K]

+' KnotTheory: Loading precomputed data in DTCode4KnotsTo11".

-/ KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of

2005.
(Alt) Outf]=
-1
. 1 3 3 3 3 3 3 3 3
]E[eSer‘leS[O, i 2 <C19 T1+C34T1+C49 T1+C64T1—2C19 Tl T2—2C34T1 T2—2C49 Tl T2—2C64T1 T2+
T1T2
332 3 52 332 332 3 3 3 3 3
C19T1T2+C34T1T2+C49T1T2+C64T1T2+C16T2+C31T2+C46T2+C51T2—2C16T1T2—
2C31T1T323*2C46T1T3*2C61T1T3+C16T§T3+C31TiT;+C46T§T3+C61TiT§+C16TiTg+
4 +3 4 13 4 +3 53 53 53 53 6 13
C31T1T2+C46T1T2+C61T1T2—2C16T1T2—2C31T1T2—2C46T1T2—2C61T1T2+C16T1T2+
6 T3 6 3 6 T3 314 314 314 314 3 +5
C31T1T2+C46T1T2+C61T1T2+C19T1T2+C34T1T2+C49T1T2+C64T1T2*2C19T1T2*

20T - 2Cu TiTE-2Ca T T3+ Clo i TS+ Coa T3 TS+ Cas T3 TS + Caa T2 TE) ||

(Alt) Inf ]:=
K = Knot ["K11n42"]; KT = JL[K] d vs [K]

(Alt) Outf]=

1

T3

. . 1 3 3 3 3 3 3 3

]lT]_TzIE eSeries 0, 73 3 2 (C19T1+C34T1+C49T1+C64T1*2C19T1T2*2C34T1T2*2C49T1T2*2
T1T2

3 312 312 312 32 3 3 3 3
C64 Tl Tz + Clg Tl T2 + C34 Tl T2 + C49 Tl TZ + C64 Tl TZ + C16 TZ + C31 TZ + C46 TZ + C61 TZ -
2C16T1T§*2C31T1Tg*2C46T1T§*2C61T1T2+C16Ti1—§+C31T§T§+C46Ti1—;+CslTiTng
ClsTiT;+C31T‘IT§+C46T§T;+C61TiT3—2C16T5T3—2C31TiT3—2C46TiT3—2C61TiT;+
6 T3 6 3 6 T3 6 3 34 34 314 34
Cip Tl TZ + C31 Tl TZ + Cyp Tl T2 + Ceg1 Tl TZ + Cq9 T1 T2 + C3g Tl T2 + Cg9 Tl T2 + Cea Tl TZ -

20T - 2C3TiTE - 2CTiTS - 2Caa TiTo v Clo T TS+ C3a T3 TS 4 Cag TA TS + Caa T3 T5) ||
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(Alt) Inf]:=
1

3 32(ClgTi+C34Ti+C49Ti+C64Ti—zclgTiTz—2C34T2T2—2C49T2T2—2C64T1T2+C19T2T§+
TlTZ

332 3 2 332 3 3 3 3 3 3
C34T1T2+C49T1T2+C64T1T2+C16T2+C31T2+C46T2+C61T2—2C16T1T2—2C31T1T2—
2 3 3 2 +3 2 3 2 +3 2 +3 4 3 4 +3
C46T1T2—2C61T1T2+C16T1T2+C31T1T2+C46T1T2+C51T1T2+C16T1T2+C31T1T2+

4 +3 4 +3 53 53 53 53 6 3
C46T1T2+C51T1T2—2C16T1T2—2C31T1T2—2C46T1T2—2C61T1T2+C16T1T2+

6 3 6 3 6 3 34 34 3 4 34 3 5
C31T1T2+C45T1T2+C51T1T2+C19T1T2+C34T1T2+C49T1T2+C64T1T2—2C19T1T2—

2C3T3T3-2CoT3T5-2CeaTaTo+CioToTo +Caa TaTo + Cag Ta To + Coa T3 Tg)

1

— 2 (clgTi+c34Ti+c49Ti+c64Ti-2c19TiT2-2c34T§T2-2c49TiT2-2c54T§T2+

T1T2
ClgTiTg+C34TiT§+C49T2T§+C64TiT§+C15T;+C31T;+C45T;+C61T;—2C16T1Tg—
2C31T1T;—2C46T1T;—2C51T1T;+C16TiT;+C31TiT;+C46TiT;+C61TiT;+C15TgT§+
C3r Ty Ty +Cag Ty T3+ Car T3 T3-2C16 T3 T53-2Ca T3 T3 -2Cae T3 T3-2Ce1 T3 T3 + i T3 T3 +

6 +3 6 3 6 3 34 34 3 4 34 3 15
C31T1T2+C46T1T2+C61T1T2+C19T1T2+C34T1T2+C49T1T2+C54T1T2—2C19T1T2—

3 15 35 35 3 46 3 16 3 46 3 16
2C34T1T2—2C49T1T2—2C54T1T2+C19T1T2+C34T1T2+C49T1T2+C64T1T2)

(Alt) Outf]=
True
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