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

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

Form).

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

1= Rg [A1_] + 8, [A2_] ~:= A, [A1+A2];
c_ %A, [A_] ~:= A[Expand[c A]]

in[-]:= CF [Or‘ed_,ps_,ss_ [x_Plus]] := Ored,ps,ss [red /@ x]

in(-]:=  AR[A[A_1] := Ae[A];
AR[Aers 1[A_]] :=
Module[{1l, r}, Repsy[A 7/ Bz, /1 Ms,1z /] Mey s /7 Doy, /1 M s /7 S1u1 /7 My 555] )5
AR[Htrss ,s2 1[A_1] = Module[{1, r},

RArpsa,s21 [A 11 Bszay,e /1 Msa,10s1 /1 Sear 1/ Moo /7 Bz e /7 Me,10t 7/ Msz,eas2] ] 5
In the cell below we are confusing the projection A->H with the canonical form in H!

HR[A[A_11 := Ao [A];
HR[A¢s 1 [A_1] :=

Module[{1l, r}, Repsy[A /7 Beor,r 1/ Mo s /7 Mz oo /7 S1sy /1 My sz /7 trez]];
HR[Ar[s1 ,s2 1[A_1] :=

Module[{1, r}, Atrs1,s21 [A 7/ Btat,r // Mg 1051 7/ Sear 1/ Mszyens2 /1 Mgy 53,00 /1 Mgy 57,551 ] 5

inl-]:= D1 = O, (x,y,2}, (1,23 [

Ao [AW1 [X, ¥, X] AWz [X, X, Y]] +
Atr1,2] [AWe [1 AWy [X, Y] AWx [y, x] AWg[z] AWz [Xx, y]11]

1/7/CF

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

Atr1,2] [AWL[X, Y, 2] AWa [y, X, X, Y] AWe [] + AW [X, ¥, 2] AWz [y, X, Y] AWe [X] +
AWy [X, Y, Z] AWy [y, X, X] AW [Y] - AWy [X, Y] AW [y, X, X, Y] AWe [Z] +
AWy [X, Y, z] AWy [y, X] AW [X, Y] - AWy [X, Y] AWy [y, X, y] AW [z, X] -
AWy [x, Y] AW [y, X, X] AWt [z, y] - AWy [X, Y] AWy [y, X] AWt [z, X, y]]]
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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]] + Ar1,2) [AWg [X, Y, X, Y] AWa [y, X, Z2]]]

inl-]=  Oss_[Ored_,ps_,sos_ [Ao[A_] +y_]] := CF@Module[{i, j, s1, s2, ul, u2},
Ored,ps,ss [ P1us [
Ao [A],
YV /. Rtpsa ,s2 1[A1_] /5
Position[ss, s1][1, 1] > Position[ss, s2]1[[1, 1] = A¢[s2,s11 [AL // Stst] s
Sum|
If[Position[ses, sl = ss[i]][1, 1] < Position[s@s, s2 = ss[jI]101, 1T, O,
Sum [
At[s1,s2] [EXPand [A (AWy1 [p] AW [] - AWya [T AWyo [p]) AWe [T] 7/ DIPlgyei,53 //
DIPlcrser,53 /7 Ms1,uansa // msZ,uZ-»sZ] »
{p, ps}
]
]

{i, Length[ss] -1}, {j, 1+1, Lengthe@ss}
]
1]
in[-]:= D1
Out[e]=
OmR, (x,y,2}, (1,2} [Ae [AWL [X, ¥, X] AWa [X, X, Y]] +
Arr1,21 (AW [X, Y, 2] AWa [y, X, X, Y] AWe [] + AWy [X, Y, 2] AWa [y, X, Y] AWe [X] +

AWy [X, Y, Z] AWy [y, X, X] AW [y] — AWg [X, Y] AWp [y, X, X, Y] AWe [Z] +
[
[

X
AWp [X, Y, 2] AW [y, X]T AWe [X, Y] - AWp [X, Y] AWy [y, X, Y] AWt [z, X] -
AW [X, Y] AWp [y, X, X]T AWt [z, Y] - AWg [X, Y] AWy [y, X] AW [z, X, Y]] ]
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in[-]:= D1 // 02,1}
Out[-]=
OnR, {x,y,2},(2,1} [Ao [AW1 [X, ¥, X] AWz [X, X, Y]] +
Arr2,17 [AWL [X, Y, XT AWy [X, X] AWe [] -4 AWy [X, Y, X] AWy [X, Y] AW [] +
AWp [X, X] AWy [X, X, Y] AWe [] + 2 AWy [X, Y] AW [X, X, Y] AW [] + 2 AW [y, X] AWy [X, X, Y] AW [] +
AWy [X, Y, Z] AWa [y, X, X, Y] AWe[] + 2 AW; [X, Yy, X] AW, [y] AW [X] -
AWy [X, Y] AWy [X, X] AWg [X] - 3 AWg [X, Y] AWy [X, Y] AWe [X] - AWp [y, X] AW [X, y] AW [X] +
AWp [X] AW [X, X, Y] AWe [X] + 2 AWg [y] AWa [X, X, Y] AWe [X] - AW [X, Y, 2] AW [y, X, y] AW [X] +
4 AW [X, Yy, X] AW [X] AWe [Y] — 2 AWy [X, Y] AWp [X, X] AWe [y] - 2 AW [y, X] AWy [X, X] AWe [y] -
2 AWp [x, X] AWy [X, Y] AWe[y] + 2 AWg [X] AWy [X, X, Y] AWe[y] - AW [X, Y, z] AWy [y, X, X] AW [y] +
AWy [x, Y] AW [y, X, X, Y] AW [z] + AWg [X, Y] AW [y] AWe [X, X] — AWy [y] AW, [X, y] AWe [X, X] +
AWy [X, X] AWy [y ] AWe [X, Y] — AWy [X] AW, [X, Y] AW [X, Y] - AWy [X, Y] AWy [y, X, Y] AW [X, Z] -
2AW1 [X, Y, X] AWa [] AWe [y, X] + 3 AWy [X, y] AWy [X] AWe [y, X] + AWy [y, X] AWy [X] AWt [y, X] -
2AW1 [y] AWy [X, X]T AWe [y, X] -2 AWy [X] AWy [X, Y] AWe [y, X] + AWy [X, Y, Zz] AWa [y, X] AWe [y, X] +
2AWg [] AWy [X, X, Y] AWe [y, X] + 2 AWg [X, X] AWy [X] AWe [y, Y] — 2 AWg [X] AW [X, X] AWe [y, Y] -
AWy [X, Y] AWy [y, X, X] AWe [y, z] + AWy [X] AW, [y ] AW [X, Y, X] - AWg [] AWy [X, Y] AW [X, Y, X] -
AWy [X, Y] AWy [] AW [y, X, X] + AWy [y] AWy [X] AWe [y, X, X] - AWp [X, X] AW [] AWe [y, X, Y] +
AW [X] AWy [X] AWe [y, X, Y] + AW [X, Y] AW [y, X] AWe [y, X, 2] + 2 AWg [X] AWy [X] AWt [y, Y, X] -
2AWg [] AWy [X, X] AWt [Y, Y, X] — AWy [X] AWy [] AWe [y, X, Y, X] +AWp[] AW, [X] AW [y, X, Y, X] 1]

in[-1:= D1 // 0{2,1} // 0{1,2}
Out[]=
OnR, {x,y,2}, (1,2} [Ao [AW1 [X, ¥, X] AWz [X, X, Y]] +
Atr1,2] (AW [X, Y, Z] AWa [y, X, X, Y] AWe [] + AWy [X, Y, 2] AWz [y, X, Y] AWg [X] +
AWy [X, Yy, Z] AWa [y, X, X] AW [Y] — AWy [X, Y] AWz [y, X, X, Y] AWe [Z] +
AWy [X, Y, z] AWa [y, X] AWe [X, Y] — AWy [X, Y] AWa [y, X, Y] AW [z, X] -
AWy [X, Y] AWy [y, X, X] AWe [Z, Y] — AWy [X, Y] AWa [y, X] AWe [Z, X, Y]]

in[-]:= (D1 // ©2,13 // Og1,2y) -D1
Out[e]=

0

in[-]:= {D2, D2 // ©¢2,135 D2 // ©O(3,13 // 01,23}
Out[]=
{OHR, (x,y,2}, (1,2} [Fe [AW1 [X, Yy, X] AWy [X, X, Y]] + At1,2) [AWL[X, Y, X, Y] AW [y, X, 2]]],
OHR, (x,y,2}, (2,1} [ Ao [AW1 [X, ¥, XT AWy [X, X, Y]] + Arr2,17 [-AWg [X, Y, X, X, Y] AW [] +
AW, [X, YV, Y] AWy [X, X] =AWy [X, X, Y] AW, [y, X] — AWy [X, Y] AW, [X, X, X] +
AWg [X, Y, X, Y] AWp [y, X, Z] + AWy [X] AWy [X, X, ¥, X] + AWy [y] AWy [X, X, Y, X]]],
OHR, (x,y,2}, (1,2} [FAo [AWL [X, ¥, X] AWy [X, X, Y]] + Aep1,2) [AWL [X, Y, X, Y] AWa [y, X, 2] 1]}

or‘edﬁ,psi,ssi[] // Mi ,j sk *=

inl-]:= CF[Aps ,ss [AO_, A1_1] := Module[{l, r, u},
Rps,ss[A0, Al /. t; ,; & = Expand|
ti,; (5 /1 AJ—)U 1 /1 Susu 1/ mu a1 [/ Disa,e /My, /Y mJ,r_)J)

1]
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= Rgxgy,zy, 1,23
Awl [X) Yy, X] sz [X: X, Y],
ti,2 AWL[X, Y] AW, [y, Xx] AWg[z] AWz [X, y]
17//CF
Out[]=
ﬂ{x,y,z},{l,Z} [Awl[x: Y, XJ AWz[X, X, yJ tl,ZAwl[X: Y, X, y] sz[y, X] ANT[Z1 +

1,2 AWL [X, Y, Y] AWa [y, X, X] AWg[Z] +Tq, AW1 [X, Y, X] AWz [y, X, y} Wilz] +
t1,2 AW [X, Y] AWy [y, X, X, y} Wi[z] —t1,2 AW1 [X, Y, Y] AWx [y, X] AWg[X, z] -
t1,2 AW [X, Y] AW [y, X, Y] AWg[X, Z] - Ty, AW1[X, ¥, X] AWz [y, X] AWz [y, z] -
ta,2 AWL [X, Y] AWy [y, X, X] AWy [ z] + 11,2 AW [X, Y] AWz [y, X] AWy, X, Z]]

i1 = HCF[SRps oo [AG_, A1 1] i= Fps,cs[AG, A1 /. t; ,; & = Expand|

t1 »J (5 // m1 Jo1 // m _7 1T->j)
1]

il l= Ax,y,zy, (1,23 [
Awl [X) Y, X] sz [X) X, Y],
t1,2 AWi[X, Y] AWa [y, X] AWg[z] AWz [X, Y]
1 // HCF

Out[]=
ﬂ{x,y,z},{l,Z} [Awl[x: Y, XJ AWZ[XJ X, YL t1,2 Awl[x.v Y, X, y] sz[y, X, 2]1

Unprotect [NonCommutativeMultiply] ;
Fps ,ss [AO_, A1 ] %% Rys o [BO_, B1_] :=Module[{v, T}, Ay, s

T=BO; DO[T =T // Os,vess {Ss SS}1;
T = Expand[A@T]; Do[T =T // Mg, essss {Ss SS}1;
T)
Plus[
T=B1; DO[T =T // Ossvess {Ss SS}1;
T = Expand[A@T]; DOo[T =T // Mg, essss {Ss SS}13
T)
A1BO,
AOBO
1
11

Inl-]:= Rix,y,z3,(1,2) [AW1 [X, Y5 X] AWz [X, X, Y15 777] %% A(x,y,23,(1,2) [AW1[Z, Z, X] AW, [X, Z, 2], 888]
out[e]=

ﬂ{x,y,z},{l,Z} [Awl[x.v Y, X, Z, Z, X} AWZ [XJ X, ¥, X, Z, Z}) 666]
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