Demo Programs for 0-Co. wef/Demo

Rs,i ,; :=E[b;ic;+bi* (e -1) u;w;]; The R-matrices

Ro,i ,j =E [—bi Cj+ b{l (e_bi - 1) u; Wj];

CFlz_ . E[Q_]] := Simplify[«] E[Simplify[0Q]]; Utilities
E /: E[QI_]E[Q2 ] := CFRE[QI +02];

vl .E[Q1 ] = w2 .E[Q2 ] := Simplify[«l = w2 A Q1 = Q2];

Nocwin g ez ok [4_ E[Q_1] Normal Ordering Operators

VE[e¥axp+¥Ch+ (Q/. ¢ | xi»@)] /. {¥-9c;0, a8x0}];
Nu; uj -6 [ - E[Q_]] := CF[
VOE[-byvaB+VBU,+VaW, +VSEU W, + (Q/.W; |u; »0)] /.
v > (1+bk,<5)_1 /.
{a»0u0/7.uj>0, B>08,,0/. Wi >0, 6-0du,u;0}];

1= CF[

mi i ok [Z_] := Module[{x, z}, Stitching

CF[(Z 7/ Nugujox /7 Negugx 7/ Nugciox) 7+ Z_ap51x = 2] ]

To = R§,5,1 R3,2,4 Ra,3,6 Some calculations for 7

(—1+eb5) us w1 (—1+eb2) uz wg (—1+e’b3) u3 we ]
bs * by * bs
To // My,2,1 // M3,4,3 // M3,5,3 // M3,6,3

]E[bsc1+b2c4—b3c6+

1

WE[b3C1+b1C3—b3C3+

eP3 (14eP1) (~14€P3) upwy
(-eP1-eP3.eP17P3) by

eb1 (—1+eb3) u3z wi

(,1+(71+eb1) (—1+eb3)) b3

e 3 (-1:eP3) uzwz e P3 (-14eP1) (~eP3 b3ug+ebl (-14¢P3) byuz) ws ]
b3 N b1 (b3 (-1+eP1) (-1+eb3) b3)

Verifying meta-associativity
Q0 = E[Sum[f; ci, {i, 3}] +Sum[f; ju;w, {i, 3}, {j, 3}]1]
E[fcifi+cafa+cafarurwgfia+uiwyfio+upwsfyz+upwfoq+
Uy Wy fa,2 + Uz w3 fp 3 +uUzwy F3,1 +uswy f3,5 +usws f3 3]
(Q0 // my,2,1 // My,351) = (QO // Mz 3,5 // My 251)

True

Testing R3

t1 =Rg,1,2R5,3,4 Ra,5,6 // M3,55x // My 6sy // M2,asz

ebx (71<ebY) uywz (71+ebx) ux (wy+wz) }

E|bxcy+bxcz+byc,+ by ™

tl= (R3,1,2R5,3,aRa,5,6 // M1,35x // My,55y // Mg,6.2)

True
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z1 = Rp,12,1 Ra,2,7 Ra, 8,3 Ra,4,11 R4, 16,5 Re, 6,13 Ro,14,9 R3, 10,155
Do[zl = (z1//Myn1) /- b_ b, {n, 2, 16}];
{CF@z1, KnotData[{8, 17}, "AlexanderPolynomial™][t]}

{7 3bEle)
1-4ebi8e2P 11e3b,gedb 450,

esb,ll—t%+£i2—%—8t+4t2—t3}
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A[R_] i= ((te-1) (2 (a/3+6u)2-a2/32)-4vkckwk62 3o
6 (L+p) (who?+vEp%) -viwio® (1+3p) -
2 (@B+26u+VeWe 8 (1+2p) +2Cr 6 p%) (Wea+ Vi B) -
4 (cku®+Vewe s (1+p)) (@B+6u)) (1+1t) /45 The Adyog

R%
Ri

. 2.2 .
i i=E[1, Log[t:] cj, ViWj, Vi CiW; +C; C; +Viws /4];

A Z=]E[1, —LOg[ti] Cj, —t{lvi Wy,
titviciwy - cicj-tPviwi/4];

(uri_ :=E[t;"%, 0, 0, c; t7%]; nri_:=E[t{?, 0, 0, -c; t];)

The Generators

Differential Polynomials
DPX,-'Dai,,V,-'D/fi [P_1[f_] := (* means P[84,05] [f] *)
Total[CoefficientRules [P, {x, y}] /.

({m_, n_} »c_) =»cD[f, {a, m}, {5, n}]]
CF[&_E] := Expand /@ Together /@ &;
E/:E[el ,L1 ,Q1 ,P1 1E[w2_,L2 ,Q2 ,P2 ] :=
CFeE|[wl w2, L1+12, w2Q1 + 1Q2, w2*P1+ w1*P2];

Utilities

Normal Ordering Operators
Ne, (aviw; »+ [E[@ L, @, P_1] := With[{q = " Bxk + ¥ cx}, CF[
]E[a.l, ¥C+ (L/.Cj>0), we*Bxr+ (Q/. xi > 0),
@ 9DPcp,,x;05 [P1[€71] /. {3 > 0c;L, B> & 05,0}]]5
Nu; vj or [E[e_, L_,Q ,P_1] :=
With[{q = ((1-tkr) aB+BVe+aWe+6VeWe) /u}, CF[
E[pw, Ly uwq+p (Q/.wi | Vj->0),
pt e DPy; 40,05 [P] [€7] + SALR]] /o> 1+ (te-1) 6/,
{a-» o (0w,0/.vi>0), B> o (6y,0/. Wi > 0),
8- o Buy,v;0}] ]
mi_,5 ¢ [Z_FE] :=Module[{x, z}, Stitching
CF[(Z 7/ Nugvjox /7 Neguox 77 Ny cix) /o Z_i 5% = Zk] ]

22 = Rj 13 R 5 nr3 Ri5 5 Rg g Ury RS 16 Nrie Ry 14 Ur13;
(Do[22 = 22 // my,k51, {k, 2, 16}];
22 =22 /. a_; > Q)

The 0-Framed
Trefoil

Questions and To Do List. e Clean up and write up. e Implement
well, compute for everything in sight. e Why are our quanti-
ties polynomials rather than just rational functions? e Bounds on
their degrees? e Their integrality (Z) properties? e Can everyth-
ing be re-stated using integrals ( f )? e Find the 2-variable version
(for knots). How complex is it? e What about links / closed
components? e Fully digest the “expansion” theorem; include
cuaps. e Explore the (non-)dependence on R. e Is there a canoni-
cal R? e What does “group like” mean? e Strand removal? Strand
doubling? Strand reversal? e Say something about knot genus.
e Find the EK/AT/KV “vertex”. e Use as a playground to study
associators/braidors. e Restate in topological language. e Study
the associated (v-)braid representations. e Study mirror images
and the b* < b~ involution. e Study ribbon knots. e Make preci-
se the relationship with I'-calculus and Alexander. e Relate to the
coloured Jones polynomial. e Relate with “ordinary” g-algebra.
e k-smidgen sl,, etc. e Are there “solvable” CYBE algebras not
arising from semi-simple algebras? e Categorify and appease the
Gods.
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This is http://www.math.toronto.edu/~drorbn/Talks/MIT-1612/. Better videos at ... /Indiana-1611/,
... /LesDiablerets-1608/
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