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7.2. Formal. For a finite set T let R = R(T') := Q[{cu }uer] denote the ring of power series
with commuting generators ¢, corresponding to the elements of T, and let L = L(T) :=
R & QT be the the free R-module with generators T. Turn L into a Lie algebra over R by
declaring that [u,v] = c,v — eyu ful any u,v € T Let ¢: L — R be the R-linear extension
of u — ¢,; namely, vy = " vu € L — ¢, := Y, Jucu, Where the v,'s are coefficients in
R. Note that with tllis definition we have | [, Bl = ¢,8 — cza for any a,3 € L. There are
obvious surjectionsst: FL — L and 7: CW — H.
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Lemma-Definition 7.2. The operations beh, C,, RC,, div,,, and J, descend from FL/ (jfﬁd ‘C/MJ(‘
to L/R, and, for a, 3,y € L (with v =3 ~.v) they are giun by

beh(ar, _“ _ Ca + CB (‘_r-‘, -1 N 8 J._),) ) A[?ld(L
C

efates — ] o cg
\/~1 iy C@ = v/ RC] = v foru#veT, ‘Lﬂl ~ony/
‘/_,ﬁ Iy (UO = pl =P for p e R, 5'4'71'/\ 27) V‘Ab
u ) O = AORE, / I Ne

u | RC]

e —1\ 7! . e =1 o
(l + CuVu = ) (( U — ¢y = 2 I-?.!) . Lﬂl’\-ﬁc/

divey = cuvu, APL\-J/\/
e —
Julv) = log (l + : - 1"'.':‘:'1.1) . bl?ll\")

0d(-0)(u)= =YW= —GU~+CY =7
oJ=1)[3) = O e =

g )=64)0 e

aJx(/ CM[ Vi +g/w

= ( [Y(u_',c G / ) Y:ZYV\/

ULC_\(

7 (4 Cun L £

oo Z ks
VFEU

R Sl G Cfv/
K ) [ Su—c - V%?W )

S+ )% q;ZCJCMY\M — z |

V£ 11

2013-03 Page 1



VN &, -6 ~ (77

/[ 4

V£ U

" G W —

C
—2 W+

S

\

2013-03 Page 2



