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In[«]:=

In[«]:=

Out[«]=

Pensieve Header: The Algebra of Emergent Chord Diagrams.
Goal: Implement Qed,ps:(},ss:{}[-ﬂo[ﬂsess AW ..]] )

+ Xs1<s2 ﬂt[sl,sZ][ﬂsessL,{s_l,s_z} AW([ --]] ]
including ®, m; j (only if {i, j} are neighbors), Qs, CF (Canonical Form) and HCF (HOMFLYPT Canonical

Form).

SetDirectory["C:\\drorbn\\AcademicPensieve\\People\\Kuno"];
<< FAA.m

Aq [A1_] + R, [A2_] “i= A [Al+A2];
c_ %A, [A_] ~:= A[Expand[c A]]

CF [Or‘ed_,ps_,ss_ [X_PLUS] ] .= Or‘ed,ps,ss [PEd /@X] H
CF [Ored_,ps_,ss_ [X_] ] := Or‘ed,ps,ss [red@x]

AR[FA[A_1] := Ao[A];
AR[ Ay 1[A_]1] :=
Module[{1, r}, Repsy [A 7/ Asyy,e /7 Mzy155 /7 Aesyye /1 Ms,rss /7 S1y /7 My =5 /7 nz] ] 5
AR[At[s1 ,s2 1[A_1] := Module[{1, r},
Aegsi,sa) [A 11 Bggpy,e /] Mszyeasz 1/ Biyye £/ Msgyrass /1 S101 /7 My 557 /7 53] ] 5

HR[Ao[A_]1] := A [A];
HR[Acrs 1 [A_1] := Module[{1, r}, Aoy [A// Mz oo // trsyz /7 nz]]s
HR[Aepss ,s2 1 [A_]] 2= RAepsa,sz1 [A 7/ Mgy 5000 1/ My 55,05 1/ M5z /1 053] 5

D1 = O, (x,y,2}, (1,23 [
Ao [AW1 [X, ¥, X] AWz [X, X, Y]] +
Atr1,2] [AWL[X, Y] AWz [y, x] AWg[z] AWz [x, Y]]
1/7/CF

OmR, {x,y,2}, (1,2} [Ae [AW1 [X, ¥, X] AWZ[X X, Y]]
AWz [ ] + AWy Y, Y] AWa [y, X, X]AW [z] AWz [] +

Arr1,21 [AWg [X, Y, X, Y] AWy [y, X] Al [Z] [X, 702]
AWy [X, ¥, X] AWy [y, X, y} Wi[z] AWz [] + AWp [X, Y] AWy [y, X, X, y} Wi[z] AW;[] -
AWy [X, Y, Y] AWa [y, X] AWg[X, Z] AW5[] — AWy [X, y] AWa [y, X, Y] AWz (X, z] AW5[] -
AWy [X, Y, X] AWy [y, J W[y, z] AWz [] - AW [X, Y] AWa [y, X, X] AWz [y, z] AW5[] +
AWy [X, Y] AWy [y, X] AWy, X, z] AW5[]]]
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inl-]:= D2 = O, (x,y,2}, 11,2} [
Ap [AWg [X, Y, X] AW, [X, X, Y]] +
Atr1,21 [AW1 [X, Y] AWz [y, X] AWg[z] AWz [X, y]1]
1/7/CF

Out[]=
OHR, {x,y,2}, (1,2} [Ae [AW1 [X, ¥, X] AWa [X, X, Y]] + Ara,2) [AWg [X, Y, X, Y] AWa [y, X, 2] AWg[] AW []]]

in[-]:=  Oss [Oped ,ps ,sos [Y_11 := CFeModule[ {s1, s2},

Ored,ps,ss [
YV /. Repss,s2 1[A1] /5
Position[ss, s1][1, 1] > Position[ss, s2][1, 1] :» red[A¢(sz,s17 [AL1]]
115
Oss_[Ored_,ps_,s0s [Ao[A_] +y_11 := CFeModule[{i, j, s1, s2, ul, u2},
Ored,ps,ss [P1us [
A [A],
YV /e Repss,s2 1[A1] /5
Position[ss, s1][[1, 1] > Position[ss, s2][1, 1] =» red[HA¢(s2,s11 [A1]1],

Sum
If[Position[ses, sl = ss[i]][1, 1] < Position[s@s, s2 = ss[j1]01, 11, O,
Sum|
Y‘Ed[ﬂt[sl,sz] [EXPGNd[A (AWy1 [p] AWy [] - AWya [1 AW [PT) ] 7/ DIPlc1ye1,57 7/
DIPlsrs2,55 // Msa,u1qs1 // msZ,uZ-»sZ] ] B

{p, ps}

]
I,

{i, Length[ss] -1}, {j, 1+1, Lengthess}
in[-]:= D1

Out[e]=
OmR, (x,y,2},(1,2} [ Ao [AW1 [X, ¥, X] AW, [X, X,

Atr1,21 [AWL [X, Y, X, Y] AWy [y, X] AWg[Z] [X, ¥, Y] AWz [y, X, X] AW [Z] AW5 [] +
AWy [X, Yy, X] AWz [y, X, Y] AWT[Z] AWz [] + AWy [X, Y] AWa [y, X, X, y] AlWg[z] AWz [] -
AWy [X, ¥, Y] AWa [y, X] AW [X, Z] AWz [] - AWy [X, ¥] AWa [y, X, Y] ART[X, z] AW5[] -
AWy [X, Yy, X] AWy [y, X] AWg [y, Z] AWz [] - AW [X, Y] AWz [y, X, X] AWt [y, z] AWz [] +
AWy [X, Y] AWz [y, X] AW [y, X, z] AWz []]]
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in[-]:= D1 // 0{2,1}

Out[«]=

OnR, {x,y,2},(2,1} [Ao [AW1 [X, ¥, X] AWz [X, X, Y]] +
Arr2,17 [-AWL [X, Y, XT AWy [X, X] AWg [] AWz [] - AWg [X, Y] AWy [X, X, X] AWg[] AWz [] +

AWy [X, X] AWy [X, X, Y] AWT[] AWz [] + AWy [X] AW, [X, X, Y, X] AW [] AWz [] +

AWy [X, y] AW [X, X] AWg [] AWz [X] - AWy [X] AWy [X, X, y] AWg[] AWy [x] -

2 AW1 [X, Yy, X] AWy [X] AWg[] AW5[y] + AWy [y, X] AWy [X, X] AWg[] AWs[y] -

AWy [X, X] AWz [X, Y] A *[] AWz [y] + AWy [y ] AW [X, X, X] AW [] AWz [y] +

AWy [X] AWz [X, X, y] AW [] AWz [y] — AWy [X] AWz [X, y, X] AWg[] Az [y] +

AWy [] AW [X, X, Y, X] AW—[] AWz [y] =2 AWy [X, y, X] AWa [] AWg[] AWz [X, Y] +

AWy [X, y] AW [X] AWz [] AWz [X, y] + AWy [y, x] AWa [X] AWg[] AWz [x, y] -

AWy [X, X] AWy [y] Al [] AWz[X: Y] + 2 AWy [X] AWz [X, y] AWy [] AWz [X, y] -
IA

[x

[

[x,

[x,
AW [X] AW, [y, x] Al [ Wy [X, Y] + AWy [X, ¥, 2] AWz [y, X] AWg[] AWz [x, y] -
AWy [] AWz [X, X, Y] AWT[] AWz [X, y] + AWy [] AWa [X, ¥, X] AW [] AWz [X, y] +
AWy [X, Y] AWp [y, X, 2] AWg[] AWz [X, y] + AWy [X, X] AW [X] AWz [] AWz [y, y] -
AWy [] AWa [X, X, X]T AWg[] AWz [y, y] + AWi[X, y] AWa [] AWg[] AWz [Xx, X, ¥] -
AWy [y] AW, [X] AWTH AW [X, X5 Y] + AWy [X] AWy [y] AWz [] AWz [X, X, Y] -
AWy [] AWy [X, Y] AWT[] AW3 [X, X, Y] — AW [X] AW [X] AWg [] AWz [X, ¥, Y] +
AWy [] AW [X, ]AWTHAW*[X Ys Y1 + AW [X, X] AW [] AWg[] AWz [y, X, ¥] -
AWy [] AW, [X, X] AW [] AWz [y, X, Y] —AW1[X, y] AWy [y, X] AWz [] AWz [z, X, ¥] -
AWy [X] AWy [] AW [] AWz [X, Y, X, Y] + AWg [] AWa [X] AW [] AWz [X, ¥, X, Y]]

in[-]:= D1 // ©y2,13 // Oy1,23

out[e]=

OmR, {x,y,2}, (1,2} [Ae [AW1 [X, ¥, X] AW

20X, X, yI1 +
Atra,2) [AWL [X, Y5 X, Y] AWZ[Y: X] AW [Z] AWz [] + AWy [X, Y, Y] AWa [y, X, X] AWg[z
AW [X, Y, X] AW, [y, X, y} Wi [z] AWz [] + AWy [X, Y] AWy [y, X, X, y} Wi [z] AWy
AWy [X, Yy, Y] AWy [y, X] AWT[X, Z] AWz[] - AWy [X, Y] AWa [y, X, Y] ART[X, z] AWy
AWy [X, Y, X] AW, [y, } Wiy, z] AWz [] - AW [X, y] AW [y, X, X] AWg[y, z] AWy
AWy [X, Y] AWy [y, X] AWT[Y, X, 2] AWz[]]]

In[«]:= (Dl // 0{2’1} // 0{1,2}) -D1

Out[e]=

%]

inf-]:= {D2, D2 // ©2,1y, D2 // Oy3,13 // 01,2y, (D2 // Oy3,13 // Oya,2y) - D2}

Out[«]=

{OmR, (x,y,2},(1,2) [Fo [AW1 [X, Yy, X] AWy [X, X, Y]] + Ar(1,2) [AW1 [X, Y, X, Y] AW [y, X,
OHR, (x,y,2}, (2,1} [FAo [AWL [X, ¥, X] AWy [X, X, Y]] + Arp2,17 [-AWL [X, Y, X, X, Y] AW [] AWg[] AW [] +

AWy [X, Y, Y] AWy [X, XT AWg[] AWz [] - AWy [X, X, y] AWy [y, X] AWg[] AWz [] -
AWy [X, Y] AWo [X, X, XT AW [] AWz [] + AWy [X, ¥, X, Y] AWa [y, X, 2] AW [] AWg [
AWy [X] AW [X, X, Y5 XT AWT[] AWz [] + AWy [y] AWz [X, X, ¥, X] AW [] AWz []]],

(DHR,{x,y,z},(l,Z} [549 [Awl[x: Y, X] AWZ [XJ X, )/H +ﬂt 1,2] [Awl[x.v Y, X, )’] AWZ[y: X,

0}
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Z] AWz [] AWz [1]1],

1+

Z] AWz [] AWz 1117,
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In[-]:=  Oped ,ps_,ss._ [&17/ m; 'j s = CF@Ored,ps,{k}~Join~Comp1ement[ss,{i,j}] [
EChO@FirSt@EChO[Or‘ed,ps,ss[5] // OEcho[(i,j}~Join~Comp1ement[ss,{i,j}]]] /. {
Aepi, ) [A] = Fepey [A 711 055 1/ Mz 5 /1 O],

Fepig [A_] o Ay [A 7/ Mz 2 /1 0ie 11 075 5

i,j-k i
A1 [A_] > Aepr [A [/ mg e /] Ok // 05._),;],
RAtpi 1 [AL] 0 Regr [A 117 5 11 0isk]s
Ferjx 1 [A_] o Repr,x1 [A 77 Mo 1/ o;qg] ,

Aa [A_] = AG[A /7 My j,e]

H

in[-]:= D1 = Opg, (x,y},(1,2,3,4} [At[2,37 [AW1 [X] AW, [Xx, Y] AW [y] AWs [X] AWz [y, X] AWg[x, y11]
Out[«]=
OaR, {x,y},(1,2,3,4} [At[2,3) [AWg [X] AWy [X, Y] AWz [X] AWg [X, Y] AWz [y] AWz [y, x]]]

in[]:= D1 // O(3,4,1,2}
Out[e]=
Onr, (x,y},(3,4,1,2} [
Atrs, 21 [AWL [X] AWa [X, Yy, Y] AWz [X] AWg [X, Y] AWy [] AWg [y, X] + AWy [X] AW, [X, y] AWz [X, Y]
ANy [x, Y] AWz [] AWz [y, X] — AWy [X] AWy [X, Y] AWz [X] AWg [X, Y] AWz [] AWz [y, ¥, X]]]

n[-]:= D1 // ITI3’4_,5
{3, 4,1, 2}

OaR, (x,y},{3,4,1,2} [
Az, 21 [AWy [X] AWy [X, Y, Y] AWz [X] AWg [X, Y] AW5 [] AW [y, X] + AWy [X] AWy [X, y] AWz [X, Y] AWg[X, Y]
AWs [] AWg [y, X] - AWg [X] AWz [X, y] AWz [X] AWg [X, y] AWy [] AWz [y, ¥, X]]]
FAer3,2) [AWg [X] AWy [X, Y, Y] AW3 [X] AWg [X, Y] AWz [] AW [y, X] +
AWp [X] AWy [X, Y] AW3 [X, Y] AWg[X, Y] AWz [] AW [y, X] -
AWy [X] AWy [X, Y] AW3 [X] AlWg [X, Y] AWz [] AWz [y, ¥, X]]
Out[-]=
OnR, {x,y},(5,1,2} [
Arrs,27 [AWg [X] AWz [X, Yy, Y] AWs [X] AWs [ ] AWs [y, X, X, Y] + AWy [X] AWy [X, Y] AWs [X, Y]
AWz [] AWg [y, X, X, Y] — AWy [X] AWz [X, Y] AWs [X] AWz [] AWs [y, ¥, X, X, ¥]]]

Basisg []
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