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

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

In[-]:=  Xralse = 05 Xtrue = 1;
in(-]:= CF[&_] := Expand@Collect[s, g , F] /. F > Factor;
In[«]:= T3 =T, Ty;

mi-1= Fa[{s_s i_5 J_}] :=CF[
s (1 /2-83ii + T3 8101 8251 - B1ii 8255 — (Ti = 1) 82;i 83ii + 2 8255 83ii (1 = T;) 82;i 83ji -
82ii 8375 - T3 B2i 8357 + 8111 8355 + ((T1-1) 8 (Tis 82ji - T3 8255 + T3 8355) +
(T3-1) 8351 (1- T2 8101 + 8215+ (T2-2) 8255 - (T1-1) (T2+1) g151)) / (T2-1))]

mi-1= Fa[{s@_, 10_, jO_}, {s1_, i1_, j1_}] :=CF|
s1 (Tie - 1) (T§1 - 1) - (T§1 - 1) 81,j1,ie 83, jo, 1 ( (TZQ 82,i1,10 ~ gz,u,je) - (Tie 82,j1,i0 — gz,j1,je) )]

il 1= b@ = Simplify [Together[s (-1+T3) Fi[{s, i, j}1] /.

2
{T2>1, 8" 51, 82,0 ,5 © Xasss 83,a,5 ®B1a,6} /- {Xjsj 2> L5 Xjei > 1 - Xisj}

]

- ((-1+T3) 81,51 (81,4,i +2 (-1+T3) 81,51 — 81,9,5) )

Out[«]=

In[e]:= Slmpllfy[be //. { (—1 + Ti) gl,j,i - gl,j,j - gl,j,j*}]
Out[e]=
- ((81,1,1 +81,5,5 - 281,3,5) (81,5,5 - 81,3,5))
;mi-1= bl=Simplify[Together[sl (-1+T5') F[{s@, i®, je}, {si, il, j1}1] /.

2
{TZ 1,81 >1, 8,4 ,5 > Xa<ps 83,a ,5 P gl,a,/g’}

]

) 1
(—1 + T3 ) (—1 + T3 ) (Xi1=ie — Xil=je — Xji=ie * Xj1=je) 81,je,i1 81,41,1i0

Out[«]=

nf- 1= Simplify[bl //. {(-1+T1°) 81,5116 > 81,51,50 - 81,51,30°» (-1 +Ti') 81,56,11 = 81,50, 32 - 81,30, 1" } ]
Out[e]=
(Xi1sie — Xil=je — Xj1=ie *+ Xj1=je) (81,je,1 — 81,5e,91') (81,41, — 81,1,5e")
;i 1= b2 =Simplify[Together[s@ (-1+T5°) F,[{s1, i1, j1}, {se, i@, je}1] /.

2
{T2->1, s0° -1, 82,0 ,5 ¥ Xa<ps B3,a ,5 :agl,a,/j,}

]

) 1
(—1 + T3 ) (—1 + T3 ) (Xie<i1 — Xie=j1 — Xje<i1 + Xje=j1) 81,j0,i1 81,41,i0

Out[«]=
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in[-1:= Simplify[ (bl + b2) / 2]

Out[«]=

N R

s@ sl
<—1 +T] ) <—1 +T] ) (Xie<i1 — Xie<j1 * Xil<ie — Xil=je — Xje<il + Xje<j1 — Xji<ie + Xji<je) 81,j0,i1 81,71,i0

i1~ Simplify[Factor[(bl+b2) /2] //.

se s1
{ (-1 + T3 ) 81,j1,ie = 81,51,j0 — 81,j1,j0"» (-1 + T ) 81,j0,i1 = 81,50,41 — gl,je,jl‘}]
out[+]=
1
5 (Xie<i1 — Xie<j1 * Xil<ie — Xil<je — Xje<il + Xje<j1 — Xji<ie + Xji<je)

(81,50,1 — 81,50,51°) (81,j1,50 — 81,71,50")

Testing

in[-]:=  Rot[X_List] := X;
{1, x[41, x[11} PositiveQ@x]

Rot[K ] := Cases[PD[K], x X :»{ el T STER T e

-1~ Res[K ] :=Modu1e[{X, n, A, G, ev, r, k, ki, k2},
(+ 1 ) X=Rot[K]; n=Length[X]; A=IdentityMatrix[2n+1];

(*

N

) Cases[X, {s_, i, 3} = (AL(E, 3}, {141, 5+ 2)] += (; TS—;l))];

I G = Inverse[A];

ev[& ] :=Factor[& /. i_"» i+1 /.8, ,; »Gla, A1];
r=ev[Sum[F1[X[kDI], {k, n}11;

r+=ev[Sum[F2[X[ki], Xgk2]1, {ki1, n}, {k2, n}1];
Factor[r]

*

*
N o vl pw

*

*

( *)
( *)
( *)
( *)
( *)

|5

inf-]= FL[{s_5 1_, J_}] :=-((8i,i +85,7 - 284,5*) (85,7 -8&4,7));
F2[{so_, 16 _, jO_}, {s1_, i1_, j1_}] :=

- (Xizsio = Xiisjo — Xjisio + Xjisjo) (=Xje=ji+ + Xje=i1+ + 8je,i1 — 8je,i1*) (8j1,j0 — 8j1,50*) 5
F2[{s6_, i6_, jO_}, {s1_, i1_, j1_}] :=
(Xi1sie = Xii<jo — Xjisio + Xjisjo) (8je,i1 - 8je,j1*) (851,50 — 8j1,50*) 3
F1[{s, i, j}] // TeXForm
in[-]:= Rot[Knot[3, 1]]
Res [Knot[3, 1]]

Out[«]=
{{_1) 4: 1}1 {_1) 6: 3}: {_11 2: 5}}

Out[e]=
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mn[-]-- Res /@AllKnots[{3, 10}]

Out[-]=
{0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 0,
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,09,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)}
mn[-]:=  RandomVK[n_] := Prepend[#, 2 RandomInteger([1] -1] & /@
Partition[PermutationList [RandomPermutation[2n], 2n], 2];
in[-1:= RandomVK [5]
Out[-]=
{{1, 5,7}, {1, 10, 1}, {-1, 2, 4}, {-1, 9, 8}, {-1, 6, 3}}
in[-]:= Res /@ Table [RandomVK[10], 100]
Out[e]=
{0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,09,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,09,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0}

in[-]:= Rev[X_List] :=Module[{n = LengtheXx}, X /. {s_,1_, 7 }»{s,2n+1-1,2n+1-3j}]

Infe]:= Rev[{{l) 5) 7}) {1) 19) 1}) {_l_v 2) 4}) {_11 9: 8]’: {_1) 6: 3}}]
Out[e]=
{{1, 6, 4}, {1, 1, 10}, {-1,9, 7}, {-1, 2, 3}, {-1, 5, 8}}

inl-]:- ReseRev[{{1, 5, 7}, {1, 10, 1}, {-1, 2, 4}, {-1, 9, 8}, {-1, 6, 3}}]

Out[«]=

mi-1- nRules[{s_, i_, j_}] :={
8j,5 85,65 8i, s T Bi,s+ (1-T°) 85,55 8a,i* P T Ba,is 8a i 9 Bayj+ (1-T°) Bayis
Xisp > Xjt<ps Xisp 2 Xit<ps Xa <it 3> Xasis Xa <j* > Xasj

}s

nRules[X _ List] :=Unione@e Table[nRules[c], {c, {X}}]

in[-]:= nRules[{s, i, j}]
Out[-]=
{85,65_ > 85,085 81,5 > T Bips + (1-T7) 8,85 Bas,i* = T 8ag,is
8us .3 = 8as,j + (1-T%) 8ag,i» Xjeps > X§ <ps» Xi<ps_ > Xi'<p$s Xod_<i & Xog<is Xa$_<j* = Xog<j}
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in[-]:= nRules[{s@, i@, jO}, {s1, i1, j1}]
out[-]=
{Xias/3$_ 2 Xiet<B$s Xil<B$_ > Xil*<p$s Xjo=p$_ > Xjo'<p$s Xj1<p$_ > Xj1'<B$s Xa$_<io® ™ Xo$<ios
Xa$_ <1+ Xo$<i1> Xa$_<jo- = Xa$<jor Xo$ <31 > Xos=i1» Bio,ss. > T°° Bie-,ps + (1 - TS@) 80°,5%>
8i1,ps. = T°' Bt pg + (1 - T51> 841,58 8ie,p8. = Bier,p85 Bi1,es. > i1 a8 Bus_, 10 = T° Bug,ies
8as i1 = T Bug,i15 Bas 0 > Bos, o + (1- Tse) gus,i05 ot 1 > Bag,j1 + (1 - TSl) 8os,i1 }

sl

inf-]- al = Simplify[Together‘[ (—1+T§1) F,[{s0, i@, jO}, {s1, i1, j1}]] /.

(-1+7%°) (-1+7%)

{T221, 51251, 82,0 ,5 » Xasps B1y3,0 ,56 © Bayss T1> T} /.
nRules|[{s0, i@, jO}, {s1, i1, j1}]

Out[«]=

(Xi1°=ie = Xi1'=je — Xj1'=ie + Xj1'=je) 8je',i1 8j1',1ie

soO

il - a2 = simplify[Together-[ (-1+T5°) Fo[{s1, i1, j1}, {se, ie, ja}]] /.

(-1+T) (-1+T%)
{1221, 50° 51, 82,0 ,5 » Xasps 81130 ,6 © Bayss T1> T} /.
nRules|[ {s@, i@, jO}, {s1, i1, j1}]

Out[e]=

(Xiet<i1 — Xie <j1 — Xjer<i1 + Xje-=j1) Bje-,i1 817,10

in[-]:= Simplify[al + a2]
Out[«]=

(Xie'=i1 — Xie*=j1 * Xil'=ie — Xil'<je — Xje'=il + Xje'=j1 — Xj1'<ie + Xj1'<je) Bije’,i1 8i1*,ie0

inl-1:= Dys ;i ,53[&] 2=
CFI((&/.8>1")+ (/. %7 ) - (/. #>1) - (&/.%>7)) /. nRules[{s, 1, j}]]

il 1= Dys,i,51 [ {8ayus gﬁ,u}]
out[«]=
[0,2T° (-1+7%) g2 ;-2 (-1+T%) 84,1 8s5)

in[-]:= List @@ Expand [ (xsu<io + Xu<jo) (8io*,s + 8jor,=) (8x,ie + Bx,j0) ]
Out[«]=
{Xu1<ie 8r1,i0 Bie*,n1s Xni<je 8ui,ie 8ie ,n1s Xnizie 8u1,je 8ier,nls Xuizje 8x1,je 8ie ,nls

Xni<ie 81,10 8je ,n1s Xni<je Bri,ie 8je*,n1s Xuil<io 8n1,je 8je ,n1s Xul<je 8n1,je 8o ,n1}
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in[1:= {Xusie 8,ie Bie*,ns Xusjo 8u,ie Bie*,us Xusio Bx,jo 8ie',u» Xusjo 8x,je Sie*,u»
Xusie Bu,ie 8jer,us Xnusje Bu,ie 8jo+,ns Xusio 8x,jo 8jer,ns Xusjo 8x,j0 8jer,n} // Dys1,i1,413
Out[«]=

1

Xil <je — Xj1'<je) Bie’,i1 8j1*,ie»

1

Xi1 <je — Xj1-<je) 8je,i1 8j1*,ie»

1
Xi1l'<je — Xj1'<je) 8je',i1 gjl‘,je}

+ T ( )

+ TSl) (Xi1°=je = Xj1'=je) 8ie',i1 8j1°,70>

+ T )

+ T ( )

in[-]:= {0, @, 0, 8, 1, -1, O, 0}. {Xucio 8u,i0 Sie*,ns Xucjo 8Bu,i0 Bie*,ns Xusio Bu,je0 8ie*,us Xucjo Bx,je Bie*,us

Xusio 8u,i0 8jor,us Xusjo 8u,ie Bje',ns Xusio 8Bx,je 8je,ns Xusjo Bu,jo 8jer,n} // Dys1,i1,51)
Out[e]=
s1
(—1 +T ) (Xi1'=ie = Xi1'=je — Xj1'=ie + Xj1'=je) 8je',i1 8j1',1ie

1= ({1, -1} {Xusio 8s,i0 Bjo",us Xusjo 8s,10 8jo',5} // Disa,i1,31y) = (-1 +T°%) al
Out[«]=
True

in[-]:= List @@ Expand [ (Xi1+<s + Xj1+<u) (8n,i1 + 8u,91) (Bi1*,= + B1+,=) ]
Out[«]=
{Xi17<m1 81,11 Bi1*, 11 Xj1°<n1 81,11 8i17,m1s Xil'<n1 801,91 8i17,m1s X1 <n1 801,91 8i1,11»

Xi1 =n1 8n1,i1 817,11 Xj1°=n1 8r1,i1 8417, 015 Xil =n1 8u1,j1 841,11y Xj1°=n1 8n1,1 81+ ,m1 )

inl-1:= {Xi1*<u1 8m1,i1 8i1*,m1s Xj1*sel 8n1,i1 8i1*,n1s Xi1*<wl 8u1,51 8i1*,u1s Xj1*<u1 8u1,q1 8i1,uls

Xit*sw1 8u1,i1 81%,01s Xj1r<u1 8u1,i1 841+, 810 Xilt<u1 8u1,j1 841,81 Xj1+su1 8n1,41 841,81} // Dyse,ie,je)

Out[~]=
{ (—1 + Tsa) (Xi1°<ie = Xi1'=je) 8i1*,ie 8je',ils (—1 + Tsa) (Xj1°=ie = Xj1'=je) 8i1',ie 8je’,ils
(-1+ Tse) (Xi1°<i6 — Xi1'=je) 8i1-,ie Bjer,j1s (-1 + Tsa) (Xj1°<i0 — Xj1°<je) 8i1’,ie B5e',j1-
(-1+ T%) (Xi1'<ie - Xi1'<jo) Bje',i1 B41', 105 (-1+ Tsa) (X31°<i0 — Xj1°<je) 8je’,i1 B41°,i0s
(-1 + Tse) (Xi1°<ie — Xi1'=je) 8je’,j1 8i1',i0» (—1 + TSG) (Xj1°=ie — Xj1'=je) 8je',q1 gjl',i@}
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