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Some A-T Notions.  ap is the vector space with basis

T1,...,2n, lien = liean) is the free Lie algebra, Ass, = /~1( U\/ ; j&t’)o/ _7LO
A(lie,,) is the free associative algera “of words”™, tr : Ass; —

tr, = As.%jf’ g gy -y = T4y -+ -2y, @, ) is the “trace” into ( i )[

“cyelic words”, Dery = der(liey, ) are all the derivations, and Om/w '/G//)
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[4(lie,,) 1s the free associative algera “of words”, tr : Ass) —
te, = Ass) /(@ 24, -2y, = 2y, -1y, @y, ) Is the “trace” into

/
“cyclic words”, Dery = der(liey) are all the derivations, and (‘9 //)/ M 7[ /0/‘/7
ety = {D € devy @ Vi 3a; s.t. D(zi) = |24, a4} j/l") /\4 7[ / . —
are “tangential derivations”, so D « (4 in) 18 a vec- ¢ 077 / LA/ (

tor space isomorphism a, & tder, = P, lie,. Finally, div :

toer, — tr, is (aq,..., ay) — Y ptr(r(dpar)), where for W/)&J O '%
1 = ;—"n-;s;';, o € Ass, is determined by a = Zk{ﬁkﬂ-]ikr
and j : TAut, = exp(tdety) — tr, is j(e?) = % ~div D).

Theorem. Everything matches. (trees) is a, & tder, as Lie
algebras, (wheels) is tv, as (trees) / tderp-modules, divD =
L (u—1)(D), and e"Pe 1D — oI,

Differential Operators. Interpret E?[Ig} as tangential differen-
tial operators on Fun(g):

l» o € g” becomes a multiplication operator.

e r = g becomes a tangential derivation, in the direction of
the action of adx: (2p)(y) == @(|z, y]).

Trees hecome vector fields and wl) — 1D is D — [D*. So
div D is D — D* and jD = log(eP (eP)*) = f[]l dtet? div D.
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Asle (a1 )/ v = die 7 (wv— U)

2013-01 Page 2



+ dvy /) [y —w)

2013-01 Page 3



