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Pensieve header: The Free Lie / Lazy Evaluation Abstraction Challenge.

MakeLi eSeri es[ser _Synmbol, expr_1 := (
ser [] = Hol d[MakeLi eSeries[ser, exprl];
ser [d_Integer] := ser [d] = Expand[expr /. w LW /; Deg[w] # d - 0];
Li eSeries[ser ]
)

AddLi eSeries[ss  LieSeries] := AddLi eSeries[ss] = Mdul e[{ser},
ser = Uni que [AddLi eSeri es];
ser [] = Hol d[AddLi eSeries[ss]];
ser [d Integer] := ser[d] = Plus ee ((#[d]) & /@ {ss});

Li eSeries[ser]

1

b[sl LieSeries, s2 LieSeries] := b[sl, s2] = Mdul e[{ser },
ser = Uni que[b];
ser[] = Hold[b[sl, s2]7;

ser [d_Integer] := ser[d] = Sum[
brsifk], s2[d-ki11,

{k, 1, d -1}
1
Li eSeries[ser]
1:

Li eDerivation[der Synbol, rules List] := (
der [] = Hol d[Li eDerivation[der, rules]];
(der [w_LW] /; Deg[w] = 1) : =
(der [w] = MakelieSeries[w /. Append[rules, _LW- 0]1]);
der [w LW] : = der [w] = Modul e[{X, vV},
{X, y} = LyndonFactori zati on[w];
AddLi eSeri es[b[der [x], y1, b[x, der [y]]]
1
der [s_LieSeries] := der [s] = Mdul e[{ser},
ser = Uni que[Li eDeri vati onOnLi eSeries];
ser [] = Hold[der [s]];
ser[d ] := ser[d] = Sum[
der [s[k]1[d],
{k, 1, d}
1
Li eSeries[ser]
1
der [as_ASeries] := Omtted,;
der [cws_CWseries] := Omitted,
der [expr_1[d_] :=
Expand[expr /. {w_LW = der [w][d], s_LieSeries = der [s][d]}];
Li eDerivati on[der ]
);
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BCHBase = Mbdul e[{bch},
bch = Uni que [" BCHBase" 1;
bch[] = Hol d[BCHBase];
bech[l] = ("x") +"y");
bch[d Integer] := bch[d] = Expand[Pl us[
adSeri es[EM (-ad), MakeLieSeries[("y")]][MakeLieSeries[("x")]1]1[d],
-adSeries[(1-E~ (-ad)) fad -1, LieSeries[bchl][
Eul er E[Li eSeri es[bch]]][d]

1/7d1;
Li eSeries[bch]
1;
JA[-1, 1 = MakeCWseries[0];

JA[n_, v LW pu LieSeries, ss_1 := JA[n, v, u, ss] = Mdul e[

{s, su, ws},
sy = Scal eLieSeries[s, ul;
pus = St abl eAppl y [Li eMor phi sm[{y - Ad[Scal eLi eSeries[1, sul]l[LWz]11}1, ul;
us = ps // LieMrphism[{LWz] » y}]I;
I nt egrat eCWBeri es[
AddCWser i es [
JA[n-1, vy, u, s] // LieDerivation[{y - b[us, y1}1,
divly, ws]
1,
{s, 0, ss}
1
1:
JALy LW, pu LieSeries] := JA[y, u] = Mdule[{cws, s},
cws = Uni que [JA];
cws[1 = Hol d[JALY, ©]l;
cws[d Integer] := cws[d] = JA[d -1, vy, u, s][d] /. s =1;
CWseri es[cws]
1
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