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IWork in Progress! The Brute and the Hidden Paradise

ILocal Algebra (with van der Veen) Much can be re-
formulated as (non-standard) “quantum algebra” for the
4D Lie algebra g = (b, c, u, w) over Qlel/(e* = 0), with
b central and [w, c] = w, [c, u] = u, and [u, w] = b—2ec.

{0, —f[t1, t2, t3] wiuzws+ £[t1, t2, t3] trur vz w3+
flt1, t2, t3
-f[t1, t2,
flt1, t2,
flt1, t2, t3

Jurusws - £[t1, t2, t3] t1uiusws,
t3] uruzwe + £[t1, t2, t3] tiuruz wz +
t3] ur uz wp -

]
] tiuiuswz, 0, 0, 0, 0, 0, 0}

d

The key: a;; = (b; — ec;)c; + uw; in U(@)*/). vander Veenln /: n[i_12=0; n/:n[i_1n[i_1=0; Turbo-Burau (new!)
Some (new) representationss of the (v-)braid groups.  wef/RepsTB:_,;_[<]1 :=
Bi ,j [£1:=&/.vjm (L-t)vi+tvy Burau (old)| Expand[< /. {

Columne {lhs = {vi, V2, v3} // B1,2 // B1,3// By,3, ...testing R3

rhs = {v1, V2, Vv3} //B2,3//B1,3//B1,2,
lhs - rhs // Expand}

{vi, (L-t)vi+tvy, (1-t)vi+t ((1-t)va+twvsz)}
{vi, (1-t) vi+tvz,

(1-t) ((L-t)vi+tva)+t ((1-t)vi+tvs)}

{0, 0, 0}

Gi j [€£1 =&/ vim (L-ts) Vit tiv; Gassner (0ld)(bas // TB,,, // TBy,3) - (bas // TBy,3 // TBy,2) . oQ
... Overcrossings Commute (OC):

Columne@ {1lhs = {v1, vz, v3} // G1,2 // G1,3,
Expand[lhs - ({vi, V2, V3} // G1,3// G1,2)]}

{vi, (1-t1) vi+tivy, (1-t1) vi+tyvs}
{0, 0, 0}

rhs = {v1, v2, v3} // G2,3// G1,3,
lhs - rhs // Expand}
{vi, v2, (1-t1) vi+ts ((1-t2) va+tavs)}

{vi, v2, (1-t2) va+tz ((1-t1) vi+tivs)}
{0, 0, vi—-t1vi-tovi+titovi-vo+tivo+trve-tytrvy}

Gassner Plus (new?)[BN] D. Bar-Natan, Balloons and Hoops and their Universal Finite Type Inva-

GP; ,; [<] :=Expand[§/. {uj = (1-t;) u;+tiuy,

£ .ovim» E(l-ty) vi+ Ft;vy+ (t;-1) (ti O, £ -t O f) u; + 1308.1721.

ft;u; }],
bas = {f[t1, t2, t3] v1i, £[t1, t2, t3] vz, £[t1, t2, t3] v3,

uy, uz, us};

Short[lhs =bas // GP1,» // GP1,3 // GP3,3, 2] ...R3 (left) conjecture, Invent. Math. 125 (1996) 103-133.

{f[t1, t2, t3] vi, £t1, t2, t3] t1ur + £[t1, t2, t3] v1 -
flti, ta, t3] t1vi+ <<6> +tfu £1:00 £y, ty, t3],
<<l>> + <«<19> + <«<1>>, <<1>>, u; -t;u; +tyuy,

uy -tiur+tiux -ty toux+ty trus}

(bas // GPy,3 // GPy1,3 // GPy,2) - 1hs ...R3 (rest)

{0, 0, 0, 0, 0, 0}
(bas // GP1,2 // GPy1,3) - (bas // GPy,3 // GPy,2)
{6, 0, 0, 0, 0, 0}

Question. Does Gassner Plus factor through Gassner?

KSi_,;j_ :=KroneckerDelta[i, j]; Turbo-Gassner (new!)

TGi_ ,;_ [£.] := Expand[¢& /. {
£ . Vi :-)Plus[ka /. v (1-t;) vi+tivy,
(1-t3") (£:0e; £-1t50¢,£) %
(up /. u5-> (1-t;) u; +t;uy) »u;wy,
Kéy,: £ (uj -u;) u:‘.Wj],
uj - (1-t;) u;+t;uy,
wi>wi+ (1-t3h) wy, wyotitw;}];
bas = {£[t1, t2, t3] vi, £[t1, tz, ts] v2, £[t1, t2, t3] vs,

up, Uz, Uz, Wi, W2, W3};

Satisfies R3...

) rem. A knot is rib- —
... Undercrossings Commute (UC):pon iff it is the re-
Columne@ {lhs = {vy, vz, v3} // Gi1,3// Gz,3, sult of n-petal flower ﬂw /[Q
< L

.OC| of classical and virtual knots, Topology 39 (2000) 1045-1068, arXiv:

£ .vy »Plus[fvy/.v;> (1-t-n[i]) vi+ (E+n[i]) v,
(t-1) (Coefficient[f, n[i]] - Coefficient[f, n[j]l]) *
(U /. u;-> (1-t)u;+tuy) vu; wy,
Kék,: (£/._n-0) (uj-u;)u;w;l,
uj-»> (1-t)u;+tuy,
wiowi+ (-t 1) w;, wyj>tlw;}]s
£f = fo+ £1n[1] + £2n[2] + £31[3];

2 2 .
bas = {ff vy, £ffv,, £fv3, uywy, uywz, uy, Uz, us, Wi, Wz, W3};

{0, —-fouruz w3+t fousuxws+fgus uzws-t foususzws,
—~fouiruzwz +t fouyguxwe+ fouruswz -t foul uswe,
o, 0, o, 0, 0, 0, O, 0}

[Flower Surgery The-

surgery (from thin pe-
tals to wide petals) on
an n-componenet un-
link, for some n. Colin, you happy?

=)

N
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s
“God created the knots, all else in
topology is the work of mortals.”

Leopold Kronecker (modified)

Video and more at http://www.math

.toronto.edu/~drorbn/Talks/Greece-1607/
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