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Lemma 2.1 (Hamiltonian flow). Let 0 < p <r, and S € HH‘M(E,) with

0

|S|r+p,’r <é:= m- (2.2)

Then the time 1-Hamiltonian flow CDIS : By (hy) — Brip(hy) is well defined, analytic,
symplectic with

0
sup [ @5 —u|_ = 0+ 0)ISlpmm= 1 (23)
ueBr(&) S E +p, - 46

Forany H € Hyyp n(hy) we have that H o oL =St € H,.,(hy) and

{S.-}
e H . = 2|H|r+p,“- (2.4)
S} s -1
‘(e{ }—1d)H o =0T Sl gl H s g (2.5)
1
{S..} _ s Z9-21¢2
() —ia—(s.3)H| o =20 STl Hlrio g (2.6)

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

h
Yockad§ ()| < 2[Hlrupag(IS]ro g/ 20) (2.7)
k>h g

where adg (-) := WA. .i . ’5 ?

bl/rm’ojv)‘mo/mo Y)(\/wn\a_, C?NL_ XS &M\Z/le,
AN WQ&V)’)D

Appenuix Dp. rroo1s 01 Ui vidlil rroperues o1 uie INoris

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

sup | X|g < do.

B,

Then the flow ®(u, t) of the vector field?" is well defined for every

30

-
[t| =T :=

and u € B, with estimate

|D(u,t) —ulg <dolt|, VIt|<T.

27 Nlamalss tha anlintian Af tha amia tinn A D/l N — VIiAl( A\ voith anitial Aot &G O —



Proof. Fixu € B,,.Letus firstprove that ® (u, t) exists V [t| < T. Otherwise there exists
atime?® 0 < 7y < T such that |®(u, 1)|g < r forevery 0 < t < to but |® (u, to)|g = r.

Then, by the fundamental theorem of calculus

1
D(u,ty) —u =/0X(<I>(u,r))dr.
0

Therefore

(B.1)

10
r—ri <@, 1) — lulg < |P(u,t0) —ulp < / | X(®(u, T))|edT < doto
0

< 60T =r —ryq,

which is a contradiction. Finally, for every |¢| < T,

DG, 1) —ulp < f0t|X<d><u,r>>|Edr < Solt].
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