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Deriving Gassner. £20% g Qlbi1<ai;) modulo locality,

laij,ai] = 0, lai,ap]l = —laij,a]l = bjax — biaj, and
(mod {a;i)) laij, aji] = biaji — bja;j. Acts onV = Q[[b;]{x; = djco)
by [a;j, xi] = 0, [a,j,xj] = bixj — bjx;. Hence iy, = x;,

iy, = e”x;+ ’(1 — eP)x;. Renaming X; = x;/b;, t; = ebi

N 1 1-¢4
[eada"/]xi,fc,‘ = (() N l).
l

The £?P" Adjoint representation. ¢*% acts by

—b: k _bh:
Pigy; + b—(l - e Pay;,

l
e bi

', get

QAj > Ay, ik > dik, agj = e

ag — ag + (1 — e_bi)dkj + bkb—
i

aij,

b b;
b;
aj e ajk+—(1—e Naik, a],r—>e aﬂ+—(1—e Daij.

Implementat1on/verlﬁcatlon pensieve://2015- 04/nb/Zer0C0 pdf,
pensieve://2016-04/nb/BurauAndAd.pdf.
Adjoint Gassner. Renaming a;; = a;j/b; and 1; = ebi, get
[@ij,ai] = O, [aix,aji] = —la;j,aj] = aix — aj, and (mod (a;;))
[aij,ajil = aji — aij, so
agj — ti_lc'zkj +(1 - l‘i_l)é_lij,
agi > g + (1= 17 Dag + (17" = Dayj,

aj o tiap + (1 —tag, aji - taj+ (1 —1)a;;.

Question. Interpretation? mr-Artin?

VYN

[a/k,akz =  bjay -
2Dv. b: bracket trace; c¢: cobracket trace; (b, c)
degh; = degc; = dega;; = dego = 1.
tion/verification: pensieve://2015-08/nb/abc.pdf.
AP is QSNFA b, ¢, aij) (so L' = {f + fa;;}) modulo locality,

bkaﬂ -
=0€{0,1};
Implementa-

tt. lajk,aj) = caj — crajy,
hh. [ajk, ai] = biajx — bjaj,
Swinging. 6a,~jakl - 5a,~lakj = bkclaij - biclakj - bkcjaﬂ + b,-cjakl
ht. [ajk, akl] = bjakl = bkaﬂ — Clajk + Ckaji,
ab,ac. adaji: bj,—by,—cj,ci = yji ‘= daj — bjcy,
Backie. [ajk, ak;] =

(bj+carj— (bp + cj)aj + (bj — cj)a — (b — cp)ajj + ¥V jk — Yijs
with Vik = 6ajk - bjck,
[bi’cj] -

bic;
f f) alj’f] (f f)(al]_T)’

bc.

So a;;f = fa,J 6

with £ 2= 1) (020 )
The Ascending Algebra A3””. Same but with only a;;, i < j.
The OneCo Sub-Quotient is {(a;;) modulo 5% =6¢ci=c jck =0,
so L1 is (coefficient functions non-central, in Q[[5;])

The 1co Graphs.
L1 i L)
Yy eI e A HE

In abc.nb: R = e%*p with p :

1
T

NE Crajk 6ajkajk &) (bi) _ 0a kA
lﬂ(b;)[ Cr + b, ] Do) (c a b )
and with ¢(x) : = —x+ x%/2 - ..., and W(x)

2
((x+2)e™™ 2+x)/(2x)=x /12—x3/24+....
In MostGeneralR.nb:
rule? = {ggzasimes[_] + 0, gomlx] = Ex/Xr ff [__]1 -0}
p0[3, k] /. rnle2 // S
e® [2-26" =+ (126 by) .
el- | | [T A B
2 by !
e® lz-2&e% 2 1-6% %
ca — y Ky Jp K s —, J, K, KB -
26k
e [—122M) (21by) e™ [2-26" + [1+e™) by .
ca - : = .k, k, k <3a : = —, J, k| =
- 26 26t -
™ (2-2e% s [1+e) by
saa| - = P30k 30K -
218
e f12e™) (21hy)
Sdaa - - e Jr Ef Kb K
2 by bi
R[1, 2]@afl, 1, =] /. rule2 // S
alfl, 1, =] Lc-gt by, =] —ca-l—ebz, =, 1, 2| +
- _ -b R . Bo -
ca e - 1o r 2,1, = +ca -2 blf 2,2, = +dae™, 1, =«
- by - - bz -
Co-lie™ il 1 - ez
faa -~ ———, 1, 2, 1, = +&aa 1y 24 24 =
- bi - - bz
R[1, 2]@a[l, 2, =] /. rule2 // S
S - - [-1+ef) by
a e 1, 2, =) —a_—T, 1, = +
c—f{-1:eP) bp+by [-1:e® s ebt —gPz s ghro®] py)
el A ] | | L),
=31
-e®2 [-1:ge") b -(-1:e") (1+6® by
ca_'bil',::, l,2_—ca_' .b;; —, 2, 2, = +
e [—1:g®) (-1 igPsgfrtr g
cal - - - .b - 2,1, = =+
- 1
[-1:e® ) br-by [-1:eP s [P - gl gP1bz] b
sa - : : — L1, = e
L b;
eP1 [—1:gP1)? [-1:¢ 1-g% b
Saa — —, 1, 2,1, | + Saa - — 1, 2, 2, =
- B ! L by bz

OneCo Monoblog.

aees10) The next few steps: o Full adjoint scattering in 1-co. e Solve
again for R. e Find a manifestly polynomial formula for R.

aeoses) How would I present the TS stitching formula?

assses) A faithful representation for A>2? Ado suggests existence.
aso If S, := Y020 AXCB" 7 then AS, - S,B = A"C — CB" so
S, =(Ls—Rp)~'(A"C — CB").

ae31n To do: For 0-co a and b, compute the 1-co part of e “be”.
aswova) Perhaps 1 should switch to a circuit algebra perspective,
plus meta-monoid ops.

asto19) Make the braid representation presentable?

asioop) Switch to an EK basis?

asto19a) To do: Find and implement the group-like condition.
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In “T before H” conventions.

Simp[y ] := Expand[y];

CF[». ] := » /. (A_4]| A_a) » MapAt[Simp, 1,

AutoCollecting[A ] := (A /: A[0, ___]1 = 0;
A/ A, r 1 + Alg_, r___] :=
A/ g *xA[f_, r 1 := A[Simp[g f], r]);

AutoCollecting /@ {B, a};

UU /: UU[x ]+UU[y ] := UU[x+y];

UU /: a_*UU[x ] := UU[Expand[a x]];

UU /: D[u UU, vs__] :=
CF[u /. (A_B| A a) = MapAt[D[#, vs] &, 2,

UU /: Coefficient[u UU, A [js__ 1] :=
Total[Cases[u, A[f , js] » f, ©]];

Generalities.
11;

A[Simp[f +g], r];

1115

Definition of db.
Using hihatity = hihotity = hilott; — hohithty — hyhihity:
db[x ][u UU, v_UU] := Module[{t, h}, Plus|
htb[x, x][u// to[x, t], v// hol[x, h]] // tm[t, x, x] //
hm[x, h, x],
tb[x] [u, v// ho[x, h]] // hm[x, h, x],
hb[x][u, v// to[x, t]] // tm[t, x, x],
thb[x, x][u// ho[x, h], v// to[x, t]1] //
tm[t, x, x] // hm[x, h, x] ]1];

bb[S List] := Module[{w, bar, t, n=0, i, k}, The bracket.
w=#2//do[S, bar /@ S] ;
sum[t = db[S[k]][#1, w // do[bar[S[k]], SI[kII1]1:

Do[t =t // dm[bar[S[il], SIil, SOill, {i, 1, k-1}];

K6 /: Ké,: :=KroneckerDelta[l, Length[Union[{is}]]];
- Do[t =t //dm[S[i], bar[S[i]], S[Iil],
UU[»y ] // tm[x , y_, z_] :=CF[UU[ Definition of tm. {i, k+1, Lengthes}];
Expand[y /. a[f_, x|y, j_1 » al[f, z, j] /. byy->b.]11; t, {k, Lengthe@sS}] ] &
.. bb[S___] := bb[{S}]
UU[y ] // bm[x , y_, z_] := Definition of hm.
CF[UU[Expand[y /. alf , i_, x| y] =» a[f, i, z1111; ctls ] := ct[s, s]; ct[] = ct[0, 0]; Definition of cz.

UU[y_]1//hts[y_, x_ ] :=CF[UU[Expand[y /. Definition of Ats.
al[f_ , i_, j_1 =» a[f, i, j] - K&;x K&, B[£Db,]11]11;

dm[x , y_, z 1[r.] := Definition of dm.
y // hts[x, y] // tm[x, y, z] // hm[x, y, z]

Renaming operations.
(rr = Replace[Thread[x - y]];

CF[y /. bi 9 byre; /. alf_, i_, j_] » a[f, rrei, j]l]);
to[x , y_ 1[».1 := to[{x}, {y}1[>»];
ho[x List, y List][y_ ] :=

CF[

to[x List, y List][x_ ] :=

y /. a[f_, i, j ] =» a[f, i, Replace[Thread[x-> y]]@j]];

ho[{x}, {y}1[»];
y // tol[x, y]l // ho[x, v];

ho[x_, y_ 1[».1 :=
do[x , vy 1[».]1 :=

tb[x ][UU[L_], UU[R ]] := UU[O]; Definition of b.

thb[x , y_]1[UU[L_], UU[R_]] := Definition of thb.
CF[UU[Expand[Distribute[pp[L, R]] /. {
ppl0, _.] » 0, pp[_, 0] » O, pp[_B,
ppl_, _B] » O,
pplalf_, i_, j_1, alg_, k., 1_]1] =»
Kaleaxi (‘a[bkfg: il _7] +a[bi fgr kl _7])
111
htb[x , v ]1[L UU, R UU] :=

1-0,

'thb[Yr X] [RI L];

hb[y ][UU[L_], UU[R_]] :=
CF[UU[Expand[Distribute[pp[L, R]] /. {
pp[0, _.] » 0, pp[_, 0] » O,
ppl_B, .1 » 0, pp[_, _B] » O
Y /oo
pplalf_, i_, y1, u.] »
(u /. alg_ , 7_, k.1 »
Kéyx (a[bj £ g, i, y] -a[b; £g, j, k1)),
_pp > 0
11

Definition of hb.

ct[h_ , t ]J[UU[L ], UU[R ]] :=
UU[Distribute[pp[L, R]] /. {
pp[_B, _1 » 0,
pplalf_, i_, h], B[g_1] » B[fbig/b:],
pplalf_, i_, B], al[g_, £, j_1] » a[fg, i, j],
pplalf , i_, B], alg_, j_, k_]] » a[fbig/b:, j, k],
pplal__1, _]1 » 0}] // CF;

(TSD for “Tail Scattering Data”) Global Generalities.
TSD[_]; := Lookup[A, j, UU@a[l, j, ho]];
UU[u_] // ».TSD := CF[u /. A_a » y@1];
TSD /: (»_TSD)™! := Module[{S = Keys @@ y, m},
m = Table[Coefficient[y: , a[]j, heo]l], {i, S}, {3, S}] //
Inverse;
TSD@ <|Table[S[a] -
CFeuU@Sum[a[m[a, ], SIA], heol,
{a, Lengthe@s}]|>

{B, Lengthes}],

1;
al[f , j , k1 // . TSD := Module[{S = Keyse@e y,
Switch[ {MemberQ[S, j], MemberQ[S, k]},
{False, False}, UU@a[f, j, k],
{True, False}, »; /. a[g_, i_, ho] =» a[fg, i, k],
{False,
CF@Sum|[
y[bb[sU{j}]1[¥i:i, UU@a[f, j, k111 /. {
a[_, i, hw] =» 0, a[g , 1I_, ho] = a[g/b;, 1, i]},
{i, s}1),
{True, True}, ctl[hw, to][r@a[f, j, ho],
r@al[l, two, k1]
11

¥i},

True}, (yi-= y‘l;

Ea[t , i , k] :=TSD [ <| Exponentiating an arrow.

j- CFeuUU[a[l, j, ho]l],
(-1+etPj) b,

e 3] ]

k-»CF@UU[a[etbj, k, heo] +a[—

R[j , k] :=Ea[l, j, k]
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