Dror Bar-Natan: Academic Pensieve: Projects: Theta: Archive: DenominatorCancellation-6.nb 2025-09-19 15:37:34

in[-]:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\Theta"];
Once[<< Theta.m]
SetOptions [PolyPlot, ImageSize -» Tiny];
Loading KnotTheory™ version of October 29, 2024, 10:29:52.1301.

- ea=Tr-1z==s0T{ /2 (152 _1): simplifvifea/.s®@ 1. ea/.sO - -111
Nntlal=

{True. True}

in[-1:=  RandomVK[n_] := {
Prepend[#, 2 RandomInteger[1l] -1] & /@
Partition[PermutationList [RandomPermutation[2 n], 2n], 2],

TahlarpandamTntacanlfr_1 111 Tn .11

in[-]:= RandomVKT51

Outlel=
{{{1, 7, 3}, {-1, 6, 2}, {1, 4, 9}, {-1, 1o, 1}, {1, 5, 8}},

im[-]:= CFI& 1 := Expande@eCollectlis. g | x . F1/.F - FactorexPowerExpand:

inf-1-=  Short[Options[©] = {F1 > (F1i =F,[{s9, i@, jO}]),

- - - ref_An A *~a- _a A tan -— s— - - [ IR

Outle1//Short=

s o <«<1> <0
{Fl - — +SOT; 81,i0,i0 82,j0,i0 + <<19>> + - S0 85,180,106 83,70,50 — SO T3 82,50, 10 83,j0,j0s
2 <«<1>
— . —_— ¢ 1
mn[-]:= ©[K_, opts___Rule] := Module[{x, o, n, A, A, G, ev, 6, kk, ko, k1, f1, f2, f3},

f1=F1/. {opts} /. Options[e];
f2=F2 /. {opts} /. Options[@];
f3=F3 /. {opts} /. Options[©];
{X, 0} =Rot[K]; n =Length[X]; A =IdentityMatrix[2n+1];
. q q < . G -T°T° -1

Cases[X, {s_, i, j }= (A[[{l, G}, {i+1, j+1}] += ( o .1 ))],
A = T(-Totallve]-Total[X[ALL,111) /2 pat [A];
G = Inverse[A];
ev[& ] := Factor|[

E/.{R T k+1,$52n+1} /. {8, ,a,8 » (GLa, A1 /.- T>T,), Xtrue » 1, Xralse = ©0}];
6 =eveSum[fl /. Thread[ {s@, i@, jO} » X[kk]] U Thread[{s1, i1, j1} -» X[kkl]1, {kk, n}]1;

_ - - -ra

in[-]:= PolvPlot /@ {®@TKnotl7. 611. @[Knotl7. 61. F3-501}

r ¥
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In[-]:= 6i_,j
XTrue = 15 Xralse = 03
Xa =p /3 OrderedQ[{4, a}] := Xp=as
Xph /3 P>1%= Xpn;
Xie=$ = Xjo=$ = Xil=$ = Xj1=$ = 03
Xa t=1 = X1=a * = 0;

Xa *=p5* ‘= Xa=p5

in[-]:= bRules[{s_, 1_, j_}] :={ (x b for "push indices backwards" =)
Bv_,3'sh P Br,5ss = 84,65 By _itss P T Bris+ (1-T57) 84,5,6 -1 61,5 - (1-T,°) 85,4,
gy_,af_,i+ Ead Ti gv,a,i + 6a,i‘: gv_,a_,j’ > gv,a,j + (1 - Ti) gv,a,i + 6a,j+

1.

il Expand@{{g,,i,3, 8v,j,s} /- BRules[{s, i, j}1,

o — N~ PR P Kl B I NN R Kl JEENEIEN

Nutlal=
{{Y477R+T?. g, i+ r+ & 4+ Q_T?. g, i e Xir+ 8y 4v ate {8, 5 20 8,5 -1

in[-1:=  sRules[& ] := FixedPoint [CF[# /. bRules[{s®, i9, jO}] UbRules[{s1, i1, j1}]1 U {
Xio=j1 = 0, Xii-jo = 9, Xie-jo = 9,
Xj0==j1 > Xie==il»
Xii*<ie = Xiisie — Xi@==ils Xie*=i1* > Xie=-ils
Xio==i1 Xil<ie > Xie=ils Xie=i1 Xji<je > Xie=ils
Xje<io 2 1 - Xie<jos Xii<ie = 1 - Xie<i1 + Xii=ie»

Xj1sie 2 1 - Xiesj1 + Xj1=ie» Xiisie 2 1 - Xiesi1 + Xi1-ies Xjisje = 1 - Xje<j1 + Xj1=-jes

in[-]1:= Dys ;i ,5 3081 =
CF[((&/.8>1")+(8/. 8> )-(&/.8>1)-(&/.8->7)) //.DbRules[{s, 1, 7}11;

In[«]:= Dica 51 511781 w 50 1
Nutlsl=

B R S B e T T R o L i R ) -

In[«]:= Dr<1 i1 41 rg: <0 H'.I
Nutlal=

X40--i1+ + X041+
in[-]:= Bl€a 10 «1

Nutlal=
—€2 50 1 + €2 40 ¢
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In[-]:= tW =81 4 i0 3

Aru_ s r= o,

1-5T+7T>-5T3+74
» {7 ,
T2

1

—a nra.a —- —a ~ L A A 2 DR R BN s

T, (1-5Ti+ 7T -5T]+T1-5T,+20T, T, - 10T T, - 10T T, + 20T T, - 5Ty To+ 775 -
T1T2
10T, T5-64T2T5+98T3T5-64T;T5-10T; 15+ 77T5T5-5T; -10T; T, + 98 T3 T3 -50T; T -
50TiT,+98T;T;-10T3 T3 -5T{T3+T5+20T; T3 -64T;T; -50T; T5+108 Ty T3 - 50 T; T5 -

cenT6T4 2T/’ T4 1814 T TS5 107275 . aeT3T5 moT4TS kA TOS TS L aeT6 TS

Nutlsl=

in[-1:= tW = g1,50,u3
o[Knot[7, 6], F1- -B[tw], F2- D, i1,41) [tW], F3 @] // Echo // PolyPlot

1-5T+7T2-5T>+T*

» |- . , 0!

Nntlal=
1-5T+7T2-5T3+7%
» {_ s
T2
1 2 3 4 2 3 4 5 2
- (1-5Ty+7T]-5T3+T1-5T,+20T;T,-10T;T,-10T; T, +20T1 T, -5T3 T, + 775 -
T1T2
10T, T2-64T2T2+98T3T2-64TiT2-10T; T2+ 7T5T2-5T3-10T, T2 +98 T2 T3 -50 T3 T3 -
50Ty T;+98T;T, -10T5 Ty - 5T T3+ T5+20T,T; -64T5T;-50T; T5 + 108 T3 T5 - 50 T; T; -
enT6T4 17T 1874 T 15 107275 L aeT3T5 moT4T5 TS TS L aeTb TS
Nntlal=

In[e]:= bas@ = List @@ Expandl (21 1+ « + €1 41+ ) (25 i1+ o + €2 41+ ) (Z2 4 i1 + L2 w 41) 1

Nutlal=

{81,i17,11 82,117,111 83,11,i1» 81,517,011 82,117, 11 83,n1,i1» 81,i17,11 82,517,m1 83,01,i1» 81,517,m1 82,51, 11 83,n1,11»

- - - - - - - - - - - - 5

in[-]:= B /@bas@

Nutlal=

{0.0.0.0.0.0.0.0!
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In[«]:=

Nutlal=

In[«]:=

Nutlal=

In[«]:=
Outlel=

In[«]:=
Outlel=

In[«]:=

Nutlal=

Column'l (# - ©TKnotl7. 61.

81,i1°,m 82,11, 83,=1,i1 ~ ©
81,j1%,n1 82,i17,u11 83,n1,i1 > ©
81,i1,11 82,91 ,11 83,11,i1 ~ ©
81,51 ,11 82,91 ,n1 83,n1,i1 ~ ©
81,i1,n1 82,i1,n1 83,n1,j1 ~ 9

£1.41° .11 7.1 .1 31,41 > @

F1 -5 -Bl#1. F2 5 Drca sa san [#1. F35>01M2T) & /@bas0]

basl = List @@ Expand T (21 « ia + €1 « 4a) (23 « i0 + 25 « 3a) (€2 sa+ « + L2 40+ =) |

2025-09-19 15:37:34

{81,m1,10 82,711,100 83,i0",71> 81,71,70 82,111,106 83,i0",n1s 81,r1,i0 82,11,50 83,1i0",11» 81,71,50 82,711,750 83,i0°,11»

B /@ bas1
{0.0.0.0.0,0.0, 0}

Column' (# -» ©TKnotl7. 61.

81,71,10 82,71, 10 83,i0",71 > ©
81,11, 82,11,i0 83,i07,11 > ©
81,71,10 82,71, 40 83,i0",71 > ©
81,71,50 82,71, 40 83,i0°,71 > ©
81,11,i0 82,11, i0 83,j0',11 > ©

£1.11.40 £ .11.i0 3. 40°.m1 > O

F1- -Bl#1. F2 5 Dsc1 41 s [#1. F3501M21) & /@basl]

Column' (# - sRules@D:ca ia san [#1) & /@ basO]

— N

81,411,111 82,11°,:1 83,51,11 = ~ T1°0 T5°° Xie-i1 81, 10,10 82,10,10 — T1°0 (—1 + Tie) T5%% Xi0-11 81, 40,10 82, 10,10 —
T,50 T,%° (—1 + T§e> Xio—i1 81,16, 10 82,70,10 — T1°0 (—1 + Tia) T,%° <—1 + Tie) Xie-i1 81,7e, 10
T1%° T,°° Xio-11 83,10,10 + T1°° T5°° Xie-i1 £1, 10,10 83, 10,10 +
T,%° (—1 + Tie) T5%° Xio-i1 81,70, 10 83,10,i0 + T1°0 T2°° Xie-i1 82,16, 10 83,1010 *

T,50 T,%° (*1 + T§e> Xio-i1 82,50, 10 83,10,10 — T1°0 (*1 + Tia) T,%° <*1 + T§e> Xie-i1 83,7e,1ie
T30 T5%° (-1 + T3%) Xie-i1 81,1050 83,50,10 + T1°° (-1 + T5°%) T5°° (-1 + T5°) xio-i1 81,50, 50
T1%% (-1 +T5°%) T5°° Xi0-11 82,10, 50 83,50,10 + T1°0 (-1 +T5%) T,°° (-1 +T5°) xio-11 82,50, 50

-s1 T-s1 s S0 SO Ts0 -s1 1+-s1 s0
TSt T5%0 (732 - 152+ 2 T30 T3°) g1,11,10 82,11,10 83,90,41 - T2°- T2° (-1 + T5°) g1,11,50 82,11, 10 83, 50,11 +

TiS:l (*1+T51 T sl ( TS@

T (-1 T80

s0 SO Ts0
T3 +2T1°T; ) 81,51,ie 82,i1,i0 83,j0,i1 ~

)

T (-1+ T8 T ( 1+T3%) g1,51,50 82,i1,10 83,40, i1 ~
) T
0

Ti51 Tisl (—TS

T 155 <—1 + T§e> <—1 + st > 81,i1,40 82,j1,i0 83,j6,i1 +

T (14 T3 Tt (-Ts0
7%t (-1+73Y)
To (14 75%) T (-1
T )

s@ SO Ts0 sl

-T2+ 2T T5%) (-1 + T5Y) 81,91,10 82,91, 10 83,50, i1 —
sl S0 sl

T (-1+T5%) (-1+T3) 81,41, 50 82,51, 10 83, 50,11 -

2 ) 81,i1,i0 82,51,j0 83,j0,i1 —

-1+ T3° ( 1 +T51) T, (*1 +T§1> 81,j1,1e 82,1, j0 83,7e,i1
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82,5j0,i0 —

"
83,j0,i0 *+

83,j0,i0 *+

s0 sl -s1
81 11,10 82,11,90 83,0,i1 ~ T1°" (—1 +T3 ) (—1 + T3 ) T5°7 81,41,10 82,11,0 83,j0,i1 +

0+ 2T3°T5%) (-1+T5") 81,11,10 82,41,10 83, 50,11 -
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81,51+,11 82,i1%,11 83,11,i1 =
=T, Xio-i1 81, 0,10 82,i0,1i0 — T2°0 (-1 + T3%) Xie-i1 81,50,10 82,50,i0 + T5°° Xie-i1 81, e, i0 €3, 10,10 -
T,%° (-1 +T5°%) Xio-i183,50,10 + T5°° (-1 + T3%) Xie-i1 81,50,50 £3,50,i0 + T5°° Xie-i1 £2, 10,50 83, 0,10 +
T5%% (-1 +T5°) xie-i1 82,70, 0 83, 50,50 + T5°* (~T3° - T3° + 2 T3° T3°) 1,51, 10 82,1110 83, e, i1 -
1,5t ( 1+T3 ) 81,71, 70 82,i1,i0 83,j0,i1 — (*1 + Tia) 1551 81,91, 10 82,11, 50 83,50,i1 +
7% (-T30 -T2+ 2730 T5°) (-1 +T5Y) g1,91,10 82,41, 10 83, 50,41 —
T%0 (14 T3°%) (-1+T5%) 81,41,90 82,5110 83,530,411 — (-1 +T3%) T5% (-1 +T5%) €1, 41,10 82,41, 50 83, 50,11
81,i1+,11 82,51°,11 83,11,i1 =
~T1°° Xio-i1 81,10,10 82,50,1i0 — T1°0 (-1 + T5%) Xie-i1 81,50,10 82,50,i0 + T1°° Xie-i1 82,70, i0 €3, 10,10
T1%% (-1 +T3°) Xio-i183,50,10 + T1°° Xie-i1 81,i0,50 83,50,i0 + T2 (-1 + T3°) Xie-i1 81,70, 50 83, 50,10 +
T,%° ( 1+T35 ) Xie-i1 82,90, 70 83,590,106 + T1°" (—Tie -T2 42T Tie) 81,i1,10 82,71,i0 83,j0,i1 —
T, ( ) 81,11,40 82,71,10 83,750,411 + T1°- (*1 + Til> (*Tie -T3%4+2T15° T§°) 81,741,106 82,51,i0 83,50,i1 —
T35 (-1+ TSI) (-1+T5°) 81,41,50 82,51, 10 83, 50,11 -
Tt ( 1+ Tse) 81,1110 82,741,750 83,j0,i1 — T1°- (*1 + Tie> (*1 + Til> 81,j1,1e 82,1, je 83,7e,i1
81,51+,11 82,51%,n1 83,n1,i1 = —Xie=i1 81,je0,ie 82,j0,i0 — Xie=i1 83,j0,ie +
Xie-i1 81,7e,je 83,j0,i0 + Xie—i1 82,7e,je 83,je,ie + (—Tia -T2+ 2758 Tie) 81,71,10 82,71,i0 83,j0,i1 +

s0 s@
(1 -T3 ) 81,71, 70 82,71,i0 83,j0,i1 *+ (1 -T3 ) 81,j1,1e 82,71, j0 83,7e,i1
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81,i1+,11 82,i1%,11 83,111,751 =
“Ty%0 1% (-T32 - T3% + 2 T3° T5%) Xie-i1 81, 10,10 82,10,10 + T2 T5°° (-1 + T5°) Xie-i1 81,10, j0 82,10, 10 -
T,%° (—1 + Tie) T,%° (—Tie ~T58 4+ 2T50 Tie) Xie-i1 81,5e,ie 82,i0,i6 +
T,%° (—1 + Tie) T,%° (—1 + T§e> Xie--i1 81,70, 82,i0,i0 +
T,%° (*1 + Tia) T5%% Xi0-i1 81,10,10 82,10,50 — T1°° T2°% Xie-i1 81,10,70 82,10,j0 *
T,°° (*1 + Tie) 2 T5%° Xio-i1 81, 70,10 82,10,50 — T1°° (*1 + Tie)) 5% Xi0-i1 81, je, jo 82,16, je —
T T,%0 (-1 +T3%) (-T2 - T5% + 2 T5° T5°) Xie—i1 81,10,10 82, 50,10 +
T,%0 T,%° (*1 + T§e> % Xio-i1 81,i0,j0 82,40,i0 —
T2 (-1+T3%) T5%° (-1 75°) (-T3°-T3%+ 2T3° T5°) Xio-i1 81,40, 10 82, 50,10 +
T, (*1 + Tsa) 550 (* TSQ) % Xio-i1 81, 50,50 82,j0,i0 +
T,%0 (-1+T13°)
T,%° (71 + Tse)

5% ( +T5 ) Xio-i1 81,10, 10 82,50,50 — T1°0 T3°° <—1 + Tie) Xie--i1 81,10, 50 82,50,j0 *
271,50 (-1+T5%) Xie—i1 81,5, 0 82, 50,50 -

T3%0 (14 T3%) T5°° (=14 T5°) Xio-i1 81,50,50 82,50,50 — T1°° T5°° Xio-i1 83,i0,50 +

T1%9 T5°° Xio-i1 81,10,10 83,10,50 + T1° (—1 + Tia) T5%° Xie-i1 81, e, 10 83,1050 *

T1%° T5°° Xi0-i1 82, 10,10 83,1090 + T1°0 T5°° <—1 + Tie) Xie=i1 82,50,i0 83,i0,j0 —

T1%0 (=14 T5°) T5%° (-1 + T5°) Xio-i1 83,590,590 + T1°° T5°° (-1 + T5%) Xie—i1 81,10, 0 E3,50,j0 +

T1%0 (=14 T5°%) T2%° (-1 + T5°) Xie-i1 81,50,50 83,50, 50 *

T1%% (=14 T3%) T5°° Xie-11 82,10,50 83,50,50 + T1°0 (-1 + T5°) T5°° (-1 + T3°) Xio-i1 82,50,je 83,50,50 +
LR P <7-|-sa -T2+ 2715° T§°) 81,i1,10 82,1110 83,j0,51 — T1°- T2 (*1 + Tie) 81,i1,j0 82,i1,i0 83,70,j1 +
T (—1+ T5Y) 1% (-T3% - T3% + 2 T3° T5°) 81,41, 10 82,11, 10 83, 50,51 -

T (-1+ 75 T ( 1+T35%) g1,51,50 82,11,10 83,750,391 ~

T.° (-1+T5°%) T5°0 81,11,10 82,11,50 83,590,391 - T1° (-1 + T3°) (=1 +T3Y) T5° €1, 51,10 82,11, 50 83, 50,91 +
T T (-T50 - Tse 272 15°%) (-1+ T3 81,11,10 82,91,10 83, 50,41 -

-s1 +-s1 s0 sl
T T, (— +T3 ) +T3 ) 81,i1,5e 82,j1,i0 83,j6,j1 +

(
Too (14 T3 100 (T30 -T2+ 270 T30) (-1 + T3Y) 81,91,10 82,91, 10 83,50,91 -
T, ( 1+ TSI) 5%t ( + TSQ) (—1 + T§1> 81,i1,j0 82,j1,10 83,j0,j1 —
T, ( 1+ Tsa) T;° ( ) 81,i1,10 82,51, j0 83,j0,71 ~
T, ( 1+ Tsa) ( +T ) T, (*1 + T§1> 81,j1,1e 82,71, j0 83,7e,7j1
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11 My \TATrg oty ) \T4 v ap ) B1,i1,i6 B2,31,i0 B3,70,11 —
7,59 7,°° (-1+ T3° Tie) <—2 + T+ Til) 81,741,106 82,71,10 83, 50,11
81,11,50 82,51, 10 83, 10,51 > T1°0 T5°° Xio-i1 81, 10,70 82,i0,10 + T1°° T5°° (-1 + 732 T5°) Xio-i1 81,50, je 82,50,10 +
T7%% (-1 +T5°%) T5°° Xie-11 83,10,10 - T1°° T5°° Xie-11 81, 10,76 €3, 10,10 ~
T, (*1 + Tie) T,° Xie-i1 81,76, 0 83,10,i0 — T1°* (*1 + Tie) T5%° Xio-i1 82, 10,10 83, 16,10 *
T1%0 150 (-2 + T3° + T3°) Xie-11 82,590,160 83,10,i0 + T1°° (-1 +T3") T5°° 81,41, 50 82,11,10 83, 10,11 +
T1%0T5%0 (-1 +T5%) 81,i1,50 82,5110 83,10,31 - T1°0 T5°° (-2+ 751 + T51) €1,51, 50 82,41, 10 83, 10,11 -
T1%° T5%° Xie-i1 82,50,10 83,1050 + T1°° (-1 + T3%) T5°° (-1 + T3° T5°) Xio-i1 83,0, 10 -
T1%0T5%0 (-1 + T3 T5°) Xio-i1 81,10,50 83,50,10 — T1°° (-1 + T53%) T,°° (-1 + T3° T5°) xio-i1 81,50, 50 83, 50,10 -
T1%0 (-1+T3%) T,°° (-1 + T3°T5°) Xio-i1 82,10,10 83, 50,10 +
T,50 1,59 (—2 + T30+ T§e> (—1 + T30 Tie) Xie--i1 82,5e,ie 83,j0,1i0 *+
T,%° (*1 + TSI) T,%° (*1 +T5° Tse) 81,71, 70 82,i1,i0 83,j0,i1 +
T1%0 155 (-1+ T 75°) (-1+T5%) 81,11, 50 82,41, 10 83, 40,11 -
7,50 7,%° (* +T3° Tse> < + T+ T§1> 81,741,758 82,j1,10 83,50,i1 —
T,%0T,%° ( 1+75° Tse) Xie=i1 82,3e,ie 83,je,j0
81,11,10 82,:1,90 83,1021 = T1°0 15°° Xi0-i1 81,10,10 82,10,50 + T1°0 T5°° (—1 +T5° T§e> Xie-i1 81,7e,1ie 82,je,j0 +
T30 T5%° (-1 + T5%) Xie—i1 83,10,50 - T1°° T2%% (-1 + T5°) Xio-i1 81,i0,10 83, 10,10 +
T,50 1,59 (—2 + T30+ T§e> Xio—i1 81,0, 10 83,1010 — T1°0 15°% Xi0--11 82,16, jo 83, 16,10 —
T,50 T,%° (*1 + T§e> Xio-i1 82,50, je 83,1010 + T1°0 (*1 + Til) T5%° 81,91, 10 82,11, 50 83, 10,11 +
T T5% (~1+T3%) 81,1110 82,5190 83, 40,41 ~ T1°° T5*° (-2 + 73" + T5%) 81,51, 10 82,91, 0 83, 10,41 -
T1%% T5°° Xi0-i1 81,50, 10 83,1050 + T1°0 T5°° <*1 + T§e> <*1 + T3 T§°) Xie--i1 83,5e,i0 —
T7%0T5%° (-1+T5°) (-1+T3°T5°) Xio-i1 81,10,10 83,50,10 +
T T5%° (-2+ T2+ T5%) (-1+ T3° T5°) Xie-i1 81,50,10 83,50, 10 —
T1%0T5%° (-1 + T2 T5%) Xio-i1 82,10,50 83,50,i0 — T1°°0 T5°° (-1 + T3%) (-1 +T3°T5%) Xie-i1 82,50, 50 €3, 50,10 +
T1%0 (14 T5Y) T5%° (-1 + T3° T5°) 81,41, 10 82,11, 50 83, 50,11 +
Ty%0 1% (-1+ T3 75%) (-1+T5%) g1,11,10 82,51, 50 83, 0,11 -
T,%0 7,°° (-1+ T3° Tie) <—2 + T3+ T5Y) 81,1,10 82,51, 0 83, 50,11 -
T1%0T,%% (-1 + T3 T5°) Xio—i1 81,40, 10 83,50, 0
g1,11,50 82,51, 50 83, 10,11 > T1°° T5°° Xio—i1 81, 10,70 82,i0,50 + T1°° T5°° (-1 + 732 T5°) Xio-i1 81,50, je 82, 50,50 -
T1%0T5%% (=2 + T3+ T5°) Xie-i1 83,1010 - T2 T5°° (-1 + T3%) Xio—i1 81,10, je 83,1010 +
T1%0 150 (-2 + 3% + T5°) Xie-11 81,50,70 83,10,i0 — T1°° (-1 + T3°) T5°° Xie-11 82,10,70 83, 10,10 +
T1%0T5%% (=2 + 732+ T5°) Xie-i1 82,570,590 83,1010 + T2 (-1 + T3%) T5°° 81, 51,50 82,11, 50 £3,10,i1 +
T1%0T5%0 (-1 + T5%) 81,11,50 82,91,50 83,10,i1 - T1°0 T5°% (-2+ T51 + T51) €41,51, 50 82,51, 50 83, 10,11 +
T1%% T5°9 Xie-i1 83,1050 — T1°0 T5°° Xio-i1 81, je, jo 83,16, j0 —
T1%° T5%° Xie-i1 82, 50,90 83,10,50 — T1°° T5°° (-2 + 732+ T5°) (-1 + T3° T5°) Xie-1183,50,10 -
T T5% (-1+73°) (-1+T3°T5°) Xie-i1 81,16, 50 83,50, 10 +
T,%° 7,%° (*2 + T30+ T;e> (*1 + T3 Tie) Xie=i1 81,30, je 83,j0,i0 ~
T1%0 (-1+T5%) T5%° (-1 + T3° T5°) Xie-i1 82, 10,50 83,50, 10 +
T T5%0 (-2+ T2+ T5°) (-1 + T3° T5°) Xie-i1 82,50, 50 83,50, 10 +
T1%0 (-1+T3Y) T5°° (-1+ T3°T5°) g1,51,50 82,11, 50 83, 0,11 +

Ty%0T5%0 (-1+ T2 75%) (-1+T5%) 81,11, 50 82,51, 50 B3, 40,11 -
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in[-]:= twd = Table[a;, {i, 8}].bas@/ (T, -1);
twl = Table[b;, {i, 8}].basl/ (T, -1);
{D¢(se,i0,j0y [TWO] , Dys1 41,413 [tWl]}
ATKNA+T7_ A1, F1 .0 F2 aD. . .o oo T+w@1 o D. . .. ...T+w11. ER .01 // Echa // Dalublnt
Out[«]=

a; (-1+T3°) i, \
7 (-1+78%) g g 83,350,351 ag (-T3°-T3%42T3° 75°) £1,51, 10 82,517, i0 83,50,31 ag (-1+T3%) €1,51%,50 82,917, 10 83, 50,51
- +

{ + - +
-14T, ~14T, S14T,

( s0) s0)
a7 Xi1*—jo' 82,j1*,je 83,70,31 ag Xje*~j1* 82,j1°,50 83,530,741 a7 (-1+T7°) 81,11+, i0 82,51*, 0 83,50,31 ag (-1+T7") 81,51, 10 82,51°,j0 83,50,31
+ _ _

S14T, —14T, S14T, S14T,

B

b,
b1 13" T5% xiemia Xio®-iat . by T3 (-1475%) 5% (-1+T5) xao-51 Xae® a1 N by Ty% T (<2475 4T3 ) Xio-i1 Xio-g1 Xier —ia* . N « }

“1+T, -1.T, -1+, “14T,
Full expression not available (original memory size: 0.6 MB) @

1-5T+7T2-5T3+74

7 {7 T2 ? 0}

1-5T+7T2-5T3+T*
» {_ ,
TZ

1

T, (1-5T+ 7T -5T]+T1-5T,+20T, T, - 10T T, - 10T T, + 20T T, - 5Ty To + 775 -
T1T2
10T, T5-64T3T5+98 T3 T3 -64T1T5-10T; T3+ 71515 -5T,-18T, T, + 98 T T; -50 T, T -
50TiT,+98T:T3-10T3 T3 -5T{T3+T5+20T; T3 -64T;T; -50T; 15 +108 Ty T3 - 50 T; T3 -
64T6T4 7 T4 8 +4 5 2 +5 345 4 +5 55 6 5
ST3+20T T3+ T5T5-5T,T5-10T5T5+ 987375 -50T1 T3 -50T; T3+ 98T5 T; -
10T{T3-5T3T53+7TiT5-10T; TS - 64T T5+98 T3 T5 - 64 T3 TS - 10T T3+ 7 T3 T3 -5T; 75+
20T‘1‘T§-1eTiT§—1eT§T§+20TZT§-5T§T§+T‘1‘T§-5T-’1’T§+7T§T§-5T§T§+T§T§)}

Out[e]=

In[-]:= res = sRules [Residue[CF [X:i_a::i]_ F1i + F2i + D(se,ig)ja) [twO] + D(Sl,il,jl) [tW].] ] 5 {Tz, 1}] /.
{gB,a_,ﬁ_ B gl,a,ﬁ: gz,a_,ﬁ_ Ead Xas/:’} ];
imi - sRules[res /. {bs>1-T3°, b;>T;°-1} /. (a|b) - 0]

Out[«]=
0
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i1~ sRules[res /. {a; - by, @, as, a3 >0, as > by, a5 >0, a; > by, ag >0} /. byj2 34680 /.
ag-> (bs+b;) /2/.bs>2+b,-2T5% /. b7"Ti0‘1]

Out[«]=
0

/1= NF2 = CF[CF [ (Xio-i1 F11 + F2i + Dysp, 10,503 [tWO] + D(s1,11,513 [twl]) /.
{a1»> by, @y > a, a3 >0, as > by, ag >0, a; > by, ag >0} /. by23;268>0/.
ag> (bs+by) /2/.bs>2+b;-2T3° /. by > T°-1]];
{nF1, nF2} = Simplifye {Coefficient [nF2, xip..i1]1, NF2 /. Xip-i1 = O}
Table[©[K] == ©[K, F1-nFl, F2-nF2], {K, AllKnots[{3, 8}]}]

Out[«]=
s@ Tt (-1 T50) T (-2 TEHH T3 dieogi xiege  Tit (-1 T3%) T (-1 T5Y) Xi1-je Xje-j

{ + +
2 —1+T2 —1+T2

T (<14 T3°%) T2 xa1ge Bryan,50 T1°0 (14 T5%) (=14 T5) T,°% Xi1-jo 81,41, 10
+ +
*1 + Tz *1 + T2

T, (*1 + Tie> T5°! Xi1-j0 82,11,i0  T1°" (*1 + Ti(a) T5°! Xi1-90 82,11, 0
- +

—1+T2 —1+T2

s0 250
" O (-1+T3%) T3°° 81,50,10 82, 50,10
SO T3 81,10,10 82,50,10 + 5 - S0 81,i0,i0 82,750,750 —
-1+T3

$O (-1+T3%) T5° 81,50,10 82,50,50  T1° (-1+T5%) T3 (-1 +T5%) Xi1-je 82,9110
+

o “1+T,

T, (—1 + Tie> T,5t (—1 + Til) Xi1=je 82,31,

- 50 83,1010 - 5O (-1 +T5°) £2,50,10 83, i0,i0 +
-1 +T2

$O (-1+T3°T5°) g3,90,50 SO T3 (-1 +T°T3%) g1,10,10 83, 50,10
250 83,50,j0 83,10,i0 + - -

~1+T5° -1+ T5°
O (-1+T3°) (1+T5°) (-1+Ti°T5°) 81,50,10 83,9e,50 SO (-1 +Ti°T5°) 82,1050 83,50, 10
4 +
14T ~1+T5°
oo sO (-2+T3°) (-1+T3°T5%) £2,40,50 83,50, 10
s0 (—1 +T3°T5 ) 82,j0,10 83,j0,i0 * '
-1+ T15°
50 (-1+T3%) T5° 1,50, 10 €3, 40, j0
SO g1,i0,10 83,j0,j0 + - S0 83,i0,1i0 83,750,750 —
-1+ T5°
. 10T Bage ((10TE) (20 T8 T raeos B
SO T3 82,40,i0 83,50,70 — - -
—1+T2 _1+T2
(,1 + Tie) Xi1--je 83,0 ,i1 <71 + T§e> <—1 + T§1> Xge--j1 83,je",11 <*1 + Tie> 81,i1,1ie 83,5e°,i1
+ + *
14T, -1+T, -1+T,

(-1+73°) (-1+T8) g1,51,10 83,5051 (-1+T3°) 82,i1,10 83,50,41 (1 +T5°) 82,11,50 €3, 40", 11
+ - +

14T, “1+T, -1+T,
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(-1+T75°) (-1+T3") 82,91,10 83,507,41 (-1+T3°) (-1 +T3%) 82,91,50 83,5011

)

*1 + T2 *1 + T2
1 s -s1 —+-s1 sl sl
11 (-1+T8°) [-T 1% xaaogo (81,1100 + (~1+T31) 81,91,50) (1+ (-1+T5") Xjoga +
“14T,
sl sl sl ¢s1
82,i1,i0 — 82,i1,j0 — 82,91,ie + T3~ 82,j1,ie + 82,j1,5e — T2 82,51,je + 11 12 g3,j0*,il) +
1 s0
71 Tt <—51 81,71,10 82,i1,70 83,j0,i1 + S1 T3 81,41,ie (82,i1,ie — 82,71,i0) 83,j0,i1 —
-1+
2

1+s0 sl +s@+s1
Ss1T577" 81,41,ie (82,i1,ie — 82,41,10) 83,j0,i1 —~ S1 T Ty~ 81,j1,ie (82,i1,ie — 82,91,ie) 83,je,i1 +

S1TT T3 g1 51,10 (82,1116 — 82,91,10) 83,90,11 + S1 T2 81,4116 (82,11,50 — 82,91,50) €3,50,11
s1Tst Tyt 81,j1,i0 (82,11, — 82,41,0) 83,j0,i1 + S1 81,51,1e 82,751,506 83,70,i1 —
81,51,i0 82,i1,i0 83,j0°,i1 + Til 81,j1,i0 82,i1,i0 83,j0',i1 + 81,j1,ie 82,i1,50 83,j0",i1
Til 81,71,ie 82,i1,j0 83,j0',i1 — 81,i1,ie 82,71,10 83,j0",i1 + 2 81,41, 10 82,j1,10 83,5e",i1 —
Til 81,71,i0 82,71,i0 83,j0",i1 — T% ot (81,i1,ie — 81,51,1i0) (82,51,ie — 82,j1,je) 83,je",i1 +
81,i1,i0 82,91,70 83,j0",i1 — 2 81,51,10 82,71, j0 83,50 ,i1 * Til 81,j1,i0 82,51,j0 83,je",i1 *+
5! ( (2 81,i1,i0 (82,91,10 — 82,71,j8) + 81,91,i0 (82,i1,ie — 82,11, — 3 82,91,10 + 3 82,51,50) )
83,40°,i1 + 3! 81,91,i0 ( (-82,i1,ie + 82,j1,18) 83,50',i1 + 82,i1,j0 (S183,je,i1 + 83,50,11) —
82,51,50 (S183,50,i1 + B3,50-,11)) ) + (1 +T5%) xgo-gn (- ((-1+T5") @1,11,10 83,50°,51) +
81,51,10 (*1 - 82,j1,i0 * 82,41, — 2 83,j0",i1 * T 83,j07,i1 + 5! 83,j0,i1 — g3,j0’,j1) ) ) +
Xie=-j1 ( (*2 - 81,i1,1i0 + 2 81,j1,10 — 82,i1,1e + 82,i1,90 + 2 82,j1,10 — T3 (-1+ 81,j1,i0 — 82,i1,i0 *+
82,i1,50 + 82,91,i0 — 82,41,90) — 2 82,91,90 + T5* (1 + 81,1150 - 81,41,10 - 82,51, 10 + 82,41, 50) )
g3,j07,i1 + T T Xil-je <—2 + Xjo=q1 — 81,i1,ie + 81,j1,i0 — 82,i1,ie + 82,i1,je * 82,j1,i0 —
Tgl (=1 + Xje-qj1 — 81,i1,ie + 81,41,1i0 *+ 82,j1,ie — 82,71,j0) — 82,91,90 * Til (2 - Xje=j1 — 81,j1,ie *+
82,i1,ie — 82,i1,j0 — 82,51,ie + 82,j1,je * Tsh(-1+ Xje-j1 + 81,71,ie + 82,1,ie — 82,j1,j0 —

251 sl
83,j07,i1) ) + T T3 83,je*,11> + (=1 +81,41,10 + 82,91,10 — 82,51,j0) 83,0',j1 +

sl sl
Xje-j1 (81,j1,ie +82,91,i0 — 82,j1,50 + 2 83,j0',i1 — 11 83,e°,i1 — T2 83,j0',i1 + gS,jO*,jl) ) }

Out[«]=
{True, True, True, True, True, True, True, True, True, True, True,
True, True, True, True, True, True, True, True, True, True, True, True,
True, True, True, True, True, True, True, True, True, True, True, True}
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Il ]:= Table[@[K] ==®[K,

1 ) L5010 g . . (-1+75°) (1-T5°-50T3%°+50T32%%) g1 jo,i0 82,50,10
—_ 2 81,ie,ie 62,j0,i0
2

(-1+Ty) (-1+T3%)

(-1+75°%) (1- (1+50) T3° + 50 T3**°) g1, 50,10 82, 50,50

SO 81,i0,i0 82,50,j0 —
(-1+T3) (-1 + Tge)

s0
SO g3,i0,i0 - SO (-1 +T, ) 82,50,i0 83,i0,i0 + 2 SO 82, je,je £3,i0,i0 +

(-2+50-50T,+3T3%-T2%9+T3° (2- (3+50) T3° + T3°% + 50 T37%%) ) g3 jo, 10

(-1+Ty) (-1+T35%)

(-2+ (3+50) T5°-T3%° - 50 T3"° + T3° (2-3T3% - (-1+50) T3°°+ 50 T3*2%°) ) g1 i0,i0 £3, 50,10

(-1+T3) (-1+T35%)

1
-1+T5%) (-3+50-50T,+ (4+50) T3°-T5°° -s0T;"°° + 15°

(-1+Ty) (-1+T5%)

o
(‘1 +T] ) 82,i0,i0 83,j0,i0

(2- (2+50) T3°-50T3°° + 50 T3"*° + 50 T3*%°°) ) g1 jo,10 83, 40,10 + " +
-1+1;

(-1+50-50T,+T5°+ T3 (1- (1+50) T3° + 58 T3"°°) ) g2, 10,50 £3, 40, i0
+

(-1+T5) (-1 +T§°)

(1+50-50T,-T5%+T5° (-1 - (-1+50) T53° + 50 T3*°) ) £, jo,i0 83,50,i0
+

—1+T2

1
1-250+2s0T,+ (-2+50) T32+T3%% - s0T2"% 4+

(-1+Ty) (-1 + Tge)
T3 (-1+2 (1+50) T3° - (1+50) T3°° - 250713 + 58 T;"2°°) ) g3 40,40 83,50, 10 +
(—1 + Tie) (1 - (1 + sO) T;a + S0 T%+sa) gl’jg)ia g3,j0,j0

SO 81,ie,i0 83,j0,j0 + 5
(-1+Ty) (-1+T59)
s0
SO 83,10,i0 83,j0,j0 = SO T3 82,50,i0 83,50,50s

1
F2 - (-1+73°)
(-1+Ty) (-1+T35%)

((-1+s1T32- 51730+ T3+ T3 (1- T30 - s1 15325 + 1 1537°%°°Y) ) gy 4a,10 82,1110 -

(-14+s1-s1T+ T3+ T3 (1= (1+551) T3 +s1T3"Y)) g84,41,10 82,41,50 - (-1 + T§1)2 81,i1,i0
2,110 + (2-51T5% +s1T3"0 - 3 T30 4+ 1350 4 T3% (-1 4 T3+ s1 T35 - 51 73750451) )

2
81,1,10 82,j1,10 + (-1 + Til) 81,i1,i0 82,j1,j0 +
(-2+51-51T+3T3" - T35+ 131 (1= (1 +51) T5' +s1T3"Y)) g1, 41,10 82,41, 50) 83,70,11

], (K, AllKnots[{3, 8}] }]

Out[«]=
{True, True, True, True, True, True, True, True, True, True, True,
True, True, True, True, True, True, True, True, True, True, True, True,

True, True, True, True, True, True, True, True, True, True, True, True}
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(-1+75%) (1-T5°-50T3°° +50T32%°) g1 50,10 82,50,i0

s <o
In[«]:= CF[— +SeT2 81,i0,i0 gZ,jO,iO"‘ -
2 (-1+Ty) (-1+T5%)

(-1+T5°) (1- (1+50) T5° + 50 T3*°) g1 40,10 82,50, 50

SO 81,ie,i0 82,j0,j0 —
(-1+Ty) (-1+T3%)

s0
SO g3,i0,i0 - SO (—1 +T, ) 82,j0,i0 83,i0,i0 + 2 SO 82, jo,j0 83,i0,i0 +

(-2+50-50T, +3T3°-T3%%+T3° (2- (3+50) T3°+T3°% + 50 T3"°%) ) g3 jo, 10

(-1+T3) (-1 + T;O)

(-2+ (3+50) T3°-T3°°-50T3"°% + T3° (2-3T3° - (-1 +50) T3°° + 50 T3"2%°) ) gy, 10,10 &3, 40, io0

(-1+T3) (-1+T35%)
1

(-1+73°) (-3+50-50T,+ (4+50) T3°-T3°° - s0 13" +
(-1+T5) (-1+T;°)

s s0 250 1+s0 1+2 50 (_1 * Tie) gz’ie’ia g3’je’ia
T3° (2- (2+50) T3° -0 T53°° + 0 13" + 5O T;"° ) ) g1 50,10 83, 50,10 + " +
- + Is

(—1 + SO -s0O TZ + T;e + Tie (1 - (1 + sO) T;e + SO T%+Se) ) gZ,iO,jO g3,j0,i0
+

(-1+Ty) (-1+T3%)

(1+50-50T,-T5°+T5% (-1~ (-1+50) T3° + 50 T3"°°) ) g2, 50,10 €3, e, i0

+
—1+T2

1

o) () (1-250+250T,+ (-2+50) T3°+ T3 - 50 13" +
-1+ 13 -1+ 2

T30 (-1+2 (1+550) T5° - (1+50) T5°° - 250 T3"° + 58 T3"2°°) ) g3 40,50 &3, 70,10 +
(-1+73%) (1- (1+50) T5°+ 50 T3°%) g1, 50,10 3,0, 50

SO 81,ie,i0 83,j0,j0 +
(-1+T3) (-1+T3%)
SO 85, ie,i0 83,j0,j0 — SO T5° 82,50,i0 83,j0,j0 /+ SO - 1]

Out[«]=
1
E + T2 81,10,i0 82,50,i0 + (=1 +T1) (1+T3) 81,50,i0 82,j0,i0 —

81,i0,10 82,j0,50 + (1 - T1) 81,je,10 82,40,0 — 83,10,i0 + (1 - T2) 82,j0,10 83,10,i0 +
2 85, 90,40 83,i0,i0 + (-1 +2T1) 83 90,50 + (2-2T1 - T1 T2) 81,10,i0 83,j0,i0 —

(-1 +T1) 82,10,10 83,50, 10

(=1+Ty) (-2+2T1+T1T3) 81,50,1i0 83,50,i0 + +T1 82,10,90 83,j0,i0 +
—1+T2
(1 +T1-3T1 T+ Ty T%) 82,50, 70 83,j0,i0
(=2+T1+T1T2) 82,50,i0 83,j0,i0 * +
*1+T2

81,i0,i0 83,j0,50 + (-1 + T1) 81,5e,i0 83,j0,j0 — 82,10,10 83,70,50 — 12 82, 70,10 83,70, 0

- Factor[(-1+Ty) + (1+T3-3Ty T, + T3 T3) ]

Out[~]=

Ty (-2+Ty) (-1+Ty)

https://drorbn.net/AcademicPensieve/Projects/Theta/Archive/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: Theta: Archive: DenominatorCancellation-6.nb 2025-09-19 15:37:34

sO o (—1 + Tie) (1 - T;e -s0@ T% s0 + SO T%+2 Se) gl,je,ig gz,je,ig
In[«]:= CF[— +SQT; 81,i0,i0 gZ,jO,iO"‘ -
2 (-1+Ty) (-1+T5%)

(-1+T5°) (1- (1+50) T5° + 50 T3*°) g1 40,10 82,50, 50
SO 81,ie,i0 82,j0,j0 — -
(-1+Ty) (-1+T3%)

s0
SO g3,i0,i0 - SO (—1 +T, ) 82,j0,i0 83,i0,i0 + 2 SO 82, jo,j0 83,i0,i0 +

(-2+50-50T, +3T3°-T3%%+T3° (2- (3+50) T3°+T3°% + 50 T3"°%) ) g3 jo, 10

(-1+T3) (-1 + Tge)

(-2+ (3+50) T3°-T3°°-50T3"°% + T3° (2-3T3° - (-1 +50) T3°° + 50 T3"2%°) ) gy, 10,10 &3, 40, io0

(-1+T3) (-1+T35%)
1

(-1+73°) (-3+50-50T,+ (4+50) T3°-T3°° - s0 13" +
(-1+T5) (-1+T;°)

s s0 250 1+s0 1+2 50 (_1 * Tie) gz’ie’ia g3’je’ia
T3° (2- (2+50) T3° -0 T53°° + 0 13" + 5O T;"° ) ) g1 50,10 83, 50,10 + " +
- + Is

(—1 + SO -s0O TZ + T;e + Tie (1 - (1 + 50) T;e + SO T%+Se) ) gZ,iO,jO g3,j0,i0

+

(-1+Ty) (-1+T3%)

(1+50-50T,-T5°+T5% (-1~ (-1+50) T3° + 50 T3"°°) ) g2, 50,10 €3, e, i0

+
—1+T2

1

o) () (1-250+250T,+ (-2+50) T3°+ T3 - 50 13" +
-1+ 13 -1+ 2

T30 (-1+2 (1+550) T5° - (1+50) T5°° - 250 T3"° + 58 T3"2°°) ) g3 40,50 &3, 70,10 +
(-1+73%) (1- (1+50) T5°+ 50 T3°%) g1, 50,10 3,0, 50

SO 81,ie,i0 83,j0,j0 + -
(-1+T3) (-1+T3%)

so
SO 85,i0,i0 83,j0,56 — SO T, 82,j0,i0 83,50,50 /+ SO = -1]

Out[«]=
1 8i1,ie,i0 82,50,i6 (-1 +T1) 81,5e,10 82,40,10
- - + + 81,i0,i0 82,j0,j0 +
2 T, T, T,
(=1+T3) 82,j0,1i0 83,10, 1i0 (1-Ty +T1T32) 83,50,i0
83,i0,i0 ~ - 285,50,40 83,1i0,i0 — -
T T1 T,
(-2 +T1) 81,i0,i0 83,j0,i06 (-1 +T1) (1 -Ty +T1T3) 81,5e,i0 83,5e, ie
T T, T27,
(-1 +T1) 82,i0,i0 83,70, 10 (=2+ Ty +T1T2) 82,5e,i0 83,50, 10
- 82,i0,j0 83,j0,i0 *
T1 (-1+Ty) T1 T
(Tl -T2-2T1 T, +2T, T%) 82,5e,50 83,50, i0 82,5e,i0 83, 70,70
- 81,i0,i0 83,j0,j0 + 82,i0,i6 83,50, * —
T]_ <*1 + Tz) TZ T2

i1 Factor[-Tp (Ty-1) + (Ty-To-2T; T, +2Ty T§)]
out[«]=
T]_ (*1+T2) (*1+2T2)
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