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Dror Bar-Natan: Talks: LesDiablerets-1508: FreelLie‘ Demo see especially wef/FLD, wef/WKO4, and wef/PP.

Loading, initializing variables, setting default degree to 6.
(The Mathematica packages FreeLie‘ and AwCalculus‘ are at we3/WKO4).

path = "C:/drorbn/AcademicPensieve/";

Meaningless calculations.
{b[F, G], try[F]}

SetDirectory[path <> "2015-08/LesDiablerets-1508"];

Get[path <> "Projects/WKO4/FreeLie.m"]; { [0 0, - 1 < - %V
FEed i 2 XYY/ —55 XYY Yy

Get[path <> "Projects/WKO4/AwCalculus.m"];

x=LWe"x"; y=LWe"y"; u=LWe"u";
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FreelLie' implements / extends mxxyy YY*EXY XYV VY- X?SB\(;W+ W288VOV' R
{*, +, *%, $SeriesShowDegree, (), J, =, ad, Ad, adSeries, AllCyclicWords,
¥ ¥y XX XYY VY. XXYY RYXY XYVY AAAY
AllLyndonWords, AllWords, Arbitrator, ASeries, AW, b, BCH, BooleanSequence, CWS[ r 247 180 + 80 - 360 - 180 + 240 - 240 1440 '
BracketForm, BS, CC, Crop, cw, CW, CWS, CWSeries, D, Deg, DegreeScale, _ m + XXXVY _ RXYXY + 2 XXYVY _ XYXVY + XYYVY + VARAR
DerivationSeries, div, DK, DKS, DKSeries, EulerE, Exp, Inverse, j, J, JA, 5040 6720 1120 945 336 6720 10080
LieDerivation, LieMorphism, LieSeries, LS, LW, LyndonFactorization, Morphism, ng:gv X)1(>:;4Z(V - X;>2(4ZV + X;OT;(V 1312)(()\’8)2)Vy X)l(z8;v B
New, RandomCWSeries, Randomizer, RandomLieSeries, RC, SeriesSolve, Support, t, o= T - S <
tb, TopBracketForm, tr, UndeterminedCoefficients, aMap, ', ¢, A, O, b, —, ,\} 3780 - 840 5040 2240 + 6720 + 60480 }}
FreeLie® is in the public domain. Dror Bar-Natan is committed to . . . . )
. A
support it within reason until July 15, 2022. This is version 150814. (AISO lmplemented‘ a/l and derlvatlons n general’ tb’ e and
. . . . . N
AwCaleulus implements / extends morphisms in general, div, j, Drinfel’d-Kohno, etc.)

{x, *x, =, dA, dc, deg, dm, dS, dA, dn, do, E1, Es, hA, hm, hS, hA, hn,
ho, RandomElSeries, RandomEsSeries, tA, tha, tm, tS, ta, tn, to, T', A}.

The [BND] “vertex” equations.
AwCalculus’ is in the public domain. Dror Bar-Natan is committed to

support it within reason until July 15, 2022. This is version 150814. L X
- . LU }’i = and _u .
BCH[x, y] (* Can raise degree to 22 «x) W ) \ By !
T vz T yz % Y z ) z y T y x v

LS[?%—?, E, 1 XXy L L XYY, Lxx—y'y, a=LS[{x, y}, as]l; B=LS[{x, y}, Bsl;
2 2 ¥ =CWS[{x, y}, ¥sl’

1 pr— 1 — 1 —_— 1 = V=Es[{(x-a, y=>B), ¥];
- XX XX + — - XX X + —— X X + —— X X +
720 Y 180 YY" Tao YY Y+ 5 XY XYY x = CWS[{x}, xs]; Cap =Es[(x > LS[0]), x];
Rs[a_, b_] := Es[(a—> LS[0], b>LS[LWea]), CWS[0]];

1 1

pr— Faaa 1 —
Jeo XXV XY - 0 XYY VY, - T 4 g XX XYY V4 RaEqn = Vs (Rs[x, z] // dA[x, x, y]) = Rsly, z] #xRs[x, 2] xxV;
UnitarityEqn =
% XRY XYy + %o XXXV XY - X—?—Eﬂ, ... (V% (V//dR) = Es[(x>LS[0], y-LS[0]), CWS[0]]);
CapEqn = ((V** (Cap // dA[x, x, y]) // dec[x] // de[y]) =
KV Direct. (Cap (Cap // do[x, yl) //de[x] //dec[y]));
{F=LsS[{x, y}, Fs], G=LS[{x, y}, Gs]}; Fs["y"1=1/2;  Bs["x"]=1/2; Bs["y"] =
SeriesSolve[{F, G}, SeriesSolve[{a, B, ¥, x},
(A ! R4Eqn) A UnitarityEqn A CapEgn];
n-l (LS[x+y] -BCH[y, x] = F-G-Ad[-x] [F] +Ad[y] [G]) /\ ~, x

divx[F] +divy[G] =

tru [adSer:Les [

tting: In degree 1 arbitrarily setting {«ks[x] - 0}.
: In degree 3 arbitrarily setting {as[x, y, y] - 0}.
: In degree 5 arbitrarily setting {as[x, x, X, y, y] = 0}.

=d = , %] [ul + adSerles[ =d — y] [ul -

adSer:Les[ =ad — » BCH[x, y1][ul ]] ;

{F, G} (* Can raise degree to 13 %) B ) . . .
Further output of SeriesSolve:ArbitrarilySetting will be suppressed during this calculation. >

— e 1xx%y _ 1xEyy , Evy
7 1 = 1 — 1 — [ — ES[ X —>LS[0, ->r, 0, - + , 0,
LS[l S A Sl xwYv o+ x X % { 24 5760 5760 1440
{ S 6 ! 24 YYor 180 Yy 80 Yy 360 YY Y
—— — — _3lxxxx%y  3lxxx®yy _ 83xx¥yyy _31xXYEYy _ xxEVEY
20 X X xyy +$xxyy y+$xy XYYy +% XXy XY — 967 680 483840 967680 725760 645120
13xXVVy + 101XV Xy + 52Tx XYYV X AN
_— —_— _— — — PR
XY , XXX XX _ XXX XVVY 13xx X + 1 er—y- T}/‘y + 241920 1451520 5806080 60480
1440 5040 1344 15120 840 — -
J—— e, — x XV 1 —_— 1 —
— — — — = voLs|E, -EL, 0, BEEL - L xXyy + oo XYY Y,
XXXV XY | XEJY XY EY + XEVV XY Fa v
- PR — = —
3360 6720 1260 1680 10080 xx XYy _ XXV XY _ XXX XEY 23xxxXyy _ 13XxXxXyvy XXV XYY _
J— 1 1 1 1 3840 6912 ' 645120 483840 161280 22680
LS|0, ¥, = % -— XXXy +—=-xX + = X R R
' 127 24 YY, 360 y 120 Yy 180 YY Y —] — _— —
41 X XXV XY XXVY V+Tyﬁ V' J1xXVYXY _ XYY VVY }
1 1 — 1 — I 580608 15120 12096 483840 30240 " ] [!
- XXXYYV + - XXYYV+ - XYXRYY + = XRY XY - e
720 240 240 720 CWS[O _E g, BEY , EZXW , Dy ZWY |,
48 2880 2880 5760 2880
v p— e ey s o I T T _ _ yy _ YXy YYyy _ yy _
XYY VY = XXX XXY _ XXXXVY | XXXVYY 4 XXV XVY , XXXVXY , 120960 ~ 120960 120960 120960 241920 120960
1440 10080 2016 1890 1120 5040 -
— _ XXYVVV _ XYXVYXY VXY _ v
— 120960 120960 3628380 120960 241920 120960 ' H’
XXYY VY l % XXYVXY  EVYVYVYVY xR REXX KHXKER
+ —— XYy X + - .. - X -
2520 ga0 XY XYV Y 1260 5040 ' CWS[O' 96 ! 0 11520 0 725760 7 ° ]

Video and more at http://www.math.toronto.edu/~drorbn/Talks/LesDiablerets-1508/
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