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Lemma B.1. Let 0 < r| < r. Let E be a Banach space endowed with the norm | - |g.
Let X : B, —> E % vector field satisfying

I
ouond Mm,@q%\u SgrP|X|E530- [’M - )(/Li)‘J JZ

Then the flow ®(u, t) of the vector field®” is well defined for every Loc - Vo
prts
PN ks
=

and u € B, with estimate
——

|P(u,t) —ulg < dolt], V]t|=T.
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Lemma 2.1 (Hamiltonian flow). Let 0 < p < r, and S € H4p ,,@) with

0

IS]/ 40,408 = O

Then the time 1-Hamiltonian flow CD; . B, (E,) — Bryp (E) is well defined, analytic,
symplectic with

0
f sup @5 —u|_ = ¢+ pIS] i, = 2.3)
O ueBr(&) S E - 8e
@ Forany H € HV+PJ7(B’) we have that H o CDLIS =St H € Hr,‘(é;) and
S’.
el o = 2H s e 2.4)
S, . —1
[(e157 —id) 1 e = 0T ISl Hlrp g 2.5)
a3 |
‘(e{s’ - id —{S, })H i = =4 2|S|g+p7W|H|r+p¢i (26)

More generally for any h € N and any sequence (ci)ren with |ck| < 1/k!, we have

Dockad§ ()| = 20Hlrpg (1Sl gge/28)" . Vhoen
= e CZ)
where adg (\) := BA. i)s;
precedo e i dit 1
K
HLL = cwi(S)B’ﬂ - ad$b [_HM]
Lnc .
f’bj = n s J_P_
K
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