
MATHEMATISCHES FORSCHUNGSINSTITUT OBERWOLFACH

Tag unq s b e r ich t

Dynamische. Systeme

10.5. bis 16.5.1987

21/1987

Die Tagung fand unter der ..Leitung von Herrn J. Moser

(ETB Zürich) und Herrn E. Zehnder (RWTH Aachen) st~tt.

Die Teilnehmer kamen aus 13 Ländern, nämlich: Brasilie~,

BundesrepubliR Deutschland, England, Frankre~ch, Holland,

Italien, Japan, Polen, Schweden, Schweiz, Spanien, UdSSR,

USA.

Die' Tagung brachte eine Fülle von neuen Ergeb-"

nissen und Forschungszielen und auch Beweise von lange­

zeit offenen Vermutungen. Im Problemkreis der KAM-Theorie

für Hamilton'sche Systeme und der Aubry-Mather-Theorie für

'monotone Twistabbildungen sind Fortschritte in theoretischer

und praktischer Richtung erzielt worden. Im Hinblick auf

Verallgemeinerungen d~r KAM-Theorie auf den unendlich di­

m~nsionalen Fall war die Teilnahme von Wissenschaftlern

aus der mathematischen Physik besonders wichtig. Behandelt

wurden zudem Themen aus den folgenden Gebieten: integrable

Systeme, Ergodentheorie, Iteration von Abbildungen, HLmmels­

mechanik, Anosov-Systeme, globale Existenzprobleme mittels

Variationsmethoden. Das Problem der strukturellen Stabilität

wurde gelÖst.

                                   
                                                                                                       ©



""".tc .",,-,.,
. '; .~"

2 •

Vortragsauszüge

D.V,. ANOSOV:

Flows "on 'surfaces

Notations:' M.= closed surface of Euler charac~eristic

< 0, M= its universal covering, A = absolute, {~t} =

flow on M,.{~t} = its lift ta. M. The general idea is,

that under rather general conditions (but not always)

each semitrajectory L = {~ti;~'~ O} either remains

bounded or tends to some point a of A (this a plays a

role similar to the IIrotation number ll
). In \the latter

case sometimes (but not always) L remains at a bounded

distance from the geodesie going to a. In exceptional

cases L,can even have ,all.points of_ A ~s _i.ts:- ",J.j.mit

points at infinity". Related questions concern the be­

haviour of lifts to'M of leaves of foliations on M or,

more generally , nonself,intersecting infinite curves

on M.

References: 1. S. Aranson, V. Grines. Soviet.Math. :

Surveys, 1986, Vol. 1.. 2. S. Aranso'n_.1 V. Grines., In

the book: Dynamical Systems, Vol~ 1. Encyclopedia of

Math. Sciences, Springer. 3. D. Anosov. Izvestia

Acad. Sei. USSR (math.), 1987, Vol. 1. Other publica­

tions will appear in the same J. and in the IIproc.

Steklov Math. lost.", Val. 185.

A. BAHRI:

Dynamies of gradient flows in the absence of the Palais­

Smale condition

We show that in same variational problems having con­

formal invariance, the condition (c) of Palais and

Smale has rath~r to be studied on flow-lines of the

•
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u > 0 on n c lR n

u

gradient equation. When this eondition is violated on a
flow-line, we introduee the eoneept of "eritieal point
at infinity", which originates in same previous work in

dynamical systems: "P'seudo-Q·rbits of eontact forms"'-
We then derive existence results for scalar-curvature

- '3 .
equations on Sand non lin~ar problems of the type:

. ii+2

n-2l:1 u + U = 0,

on an

Thes~ techniques provide also a new proof of the ~amabe

conjecture, (solved recently ~y R. Schoen), which 'does
not make use of the positive mass theorem.

v. BANGERT:

Minimal, 'l"amin'a't'i'on's' 'and" c'onunu't"in"g' 'c"i'r'c!'e' homeomorphisms

Let F: lR n x m x lR n -t- ~ be an integrand' as considered

by J. Moser (Ann. lnst. Poincare- Analyse non ~ineaire

(1986»: F is periodie in the first n + 1 variables,
has positive definite second deriva~ive with respect to

the last n variables and satisfies certain natural

growth conditions. A function u: :IR n -+ m i5 (F-) mini­

mal if JF (x,u,u ) dx is minimal with respect to allx
compactly supported variations of u. We say that u has

no selfintersections if the projection of graph (u)
c lR n+1 into the torus lR n+1 / Zn+1 does not have proper'

selfintersections. Extending results by J. Moser we give

a complete description of the set of all minimal solu­

tions without selfintersections. Roug~ly it says the

following: For every possible "type" of rton selfintersec­

ting graphs there exists a nonemty set of minimal solu­

tians af this type unless" the graphs of the minimal solu­

tions of same "more periodic type" foliate lR n+1 •. The

graphs of the minimal so.l.u:tions of the same "type" do not

intersect and ~orm a foliation or a lamination (~foli­

ation with gaps). This is a generalization of the Aubry­

Mather theory to this higher dimensional setting.
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G. BENETTIN:

Appl1cat1on of Nekh'o~o'shev-l'1k'e'expon'ential es'timates

Nekhoroshev-11ke exponential e~t~ates are worked out

for a class ~f ·~~il~~nia* dynam1cal systems ~nteres­

ting for appl1cations in phys1cs. In the s~plest case

the Ham1ltonian 1s H = w I"+ h (p,q) + ~-1f (I,~,p,q)

with (p,q) € ]R2n, and one wants to e~timate the rate of

the ene~9Y exchange between ~I and h, 1n the l~it

~ + ~, but wlth a finite total energy. Two applications

are suggested: (a) the, introduction of a constraint in

a dynamical system, by means of a device having a large

elastic const~t; (b) Jeans' problem (19~3) of the col­

lision of an. atom wlth a vibrating molecule. The result

is that the energy excha~ge per unit time i5 exponentially

small in ~, so that: (a) the constrained system does not

exchange appreciable amount of energy with the transver­

sal vibrational motion for an exponentially lang t~e;

(b)· an exponentially large number of collisions are

needed, in'order the vibrating m~lecule changes appre­

ciably its internal energy. This means that, as conjec­

tured by Jeans, there exists a completely classical

mechanism for the so-called"freezing" of the high fre­

quency degrees of freedam, which i5 usually considered

to be a purely quantum effect.

0.1. BOGOYAVLENSKY:

On same construct'i'ons of integrable dynamical systems

A countable set of integrable dynamical systems, which

tend to the Korteweg-de Vries equation in the con~inuous

limit, 1s constructed. All these systems have a Lax re­

presentation and describe interactions between 2p + 1

neighbouring particles, where p is an arbitrary integer.

For every set M with ~easure ~ and a map a: M + M pre­

serving the measure p, a construction of differential

equations (in time t) in the space of measurable funct-

•
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ions on M is pointed out •.AII equations constructed
possess countably many first integrals.

M. CHAPERON:

An exten's'ion' o-f: th~' brok"en' 9"eOd"e"s"i"c's' m'ethod' to Hamilto-j

n"lan systems
By a very easy trick, the use of functional ana~ysis can
be avoided in the proof of siqnificant results in the
calculus of variations in one variable. Examples are the
Conley-Zehnder theorem (proof of the Arnol'd conjecture

on the number ~f fixed points of.sympl~c~1C map~ of T2n),
Hofer's theorem on lagrangian intersections in cotangent
bundles (as proven by Laudenbach and Sikorav) and
Viterbo I s theorem (Weinstein' s conjecture in lR 20) as

proven hy Hofer a-nd'-Zehnder. We hope this .list will not
stop here.

A. CHENCINER:

,Invari"ant:-pun'ctured t'ori in the restr"ict'ed 3-body problem

(Work"with.Jaume Llibre (Barcelona)).
The Levi-Civita and McGehee regularization in the (planar
circular) restricted 3-body problem allow us to prove

the existence, for large negative values of the Jacobi
constant, of invariant punctured tori in the phase space
(diffeomorphic to an open solid torus) of the problem.
When the c011is10n5 (ejections) are added, these tori
become honest KAM tori.

L. CHIERCHIA:

Rigorous stability results for bidimensional KAM tori
Consider the Hamiltonian
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~ 'y2 + :.E (cosx + cos (x-t» , y ,x,t E R,

with respect to the s~andard symplectic form dy A dx.
Numerical exper~ents suggest that the bidimensional
KAM torus with rotation number~ is smooth for
E < EC'~ 0.034225 but breaks down when E = EC~ We out­
line how, ~plementing a new KAM technique, one can
give a rigorous (camputer-assisted) proof of the stabi­
lity and the smoothness of the above torus for complex
values of E with Ie;l 'e; 0.034.

J. DONNAY:

Ergodie Geodesie Fl'ow on the Two--Sphe-re

A C~- metric is constructed on s2 whose geodesie flow has

positive measu~e entropy and is ergodic.

By the uniformization theorem, we can·induce ametrie of

constant negative curvature on the sphere minus three

points. Each deleted point gives rise to a cusp going to

infinity, which we cut off at some finite point and re­

place in a smooth way with a eap made from a surface of

revolution. The Cla~raut Integral of motion allows expli­

cit calculation of the geodesic motion on the surface

of revolution. The eap i5 choosen so that a family of in-

finitesimally nearby geodesics that is diverging when 4It
entering the cap will foeus once while in the cap and

then again be diverging when leaving the cap. Using re-

sult1s of Wojtkowski, we show that almost every point has

a non-zero Lyapunov exponent. Positive entropy then fol-

lows by Pesin~s formula.

This eonstruction ean be applied for surfaces of any ge­

nus yielding similar results.
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H. ELIASSON:

SInall Divi'sors an'd' Si'eg"e'l "5' Meth'od .

An idea beh1nd a new proof of the existence of quasi­

periodic solutions of aperturbation of an analytic

(non-deg.) integrable Hamiltonian system is described •
. , .

Such a system has a'unique formal quasi-periodic solu-

tion for any fixed generic frequency •
The main difficulty in proving-the 'convergence of the
formal .. solution is that the "standard" series represent~­

tion ~ The Lindstedt series - of this solution is not

absolutely convergent •. But the solution has another se­

ries representation which is absolutely convergent. This

can in fact be 'proved by direct est1ffiates of the coeffi­
cients us~ng a generalization of Siegel's Method.

B. FIEDLER:

Global bifurcati"on 'of'per"i'od~c solutions with symmetry

For differential equations with a compact symmetry group
r same results on global Hopf bifurcation are presented.

In particular it is investigated~ how the spatial and

temporal action of the group r on a periodic solution

may vary along global bifurcation branches, e.g. at period

doubling bifurcations. The results are obtained ge9metri­

cally by generic but ~quivariant approx~atian, rather

than by topological techniques. Applications to reaction
diffusion' systems are discussed.

J.P. FRANCOISE:

Period integrals in" iso'cho"re 'and sympl'ectic geometries

The path method of J. Maser is used to prove an isotapy

theorem for the action-angles of integrable systems. The
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same theorem corresponds to an extension of a theorem
of J. Vey on the isochore-Morse lemma, when applied to

volume forms lnstead of ~ymplectic forms. Examples of
calculations of actions are given: -The Calogero-Moser

model: we prove a conjecture o~ Gallavotti and Marchioro,
- The Neumann system, -The Kowalevskaya top.

J. FRöHLICH:

Locallzatlon "theo7Y
Disordered (and quasi-perlodlc) crystal lattices are con-

. .

sldered. In the haDmonic approximation, it is shown that
if the disorder or the frequeney is large, lattice vi­

brations remain strietly localized, and there i5 no
transport of ~nergy through the erystal. Same extensions
of these r~sults to anharmonic ~rystal lattices_are
sketched: Using"bifurcation techniques, localized perio­
die solutions to non-linear equations of motion for an

\

infinite crystal lattice are constructed. In a simple
example, an extension of the K.A.M. technique permits us
to construct quasi-periodic vibrations supported by an
infinite-dimensional, compact invariant torus. Other
examples fram eondensed matter physics are described

as weIl.

A. GIORGILLI:

Practical stability for Hamiltonian systems near equilibria

Consider an n-degrees of freedom Hamiltonian

1 . (2 2) n
H == 2" t w 2. qt + PR: + H3 + • • ., where wEm is irra-

.ti~nal and Hs'S ~ 3, is a homogeneaus polynomial of degree
s. By performing Birkhoff normalizations up to a finite
order r the Hamiltonian is transformed into Hr zr + ~r,

where Zr = H2 + Z3 + ••• + Zr is in normal form, and ~r =
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Hr 1 + ••• is the unnonmalized remainder. Estimating this
r+ " *' 'T . •

transformation leads to a -lower bound R ~ e/r -Ce > 0, :
.' .r*>1), for the radius of a polydisk DR where ~ 1s eon-

r . '.. Tr r+1 .vergent, and where 1ft I :$.:dr R for the size of the. .' *
remainder. By looking for an optimal order r ·'su8h that
the remainder 1s mln~ized, one obtains the result that

orbits st~ting in a polydisk DS . ~~~~~ ~~~~~=~ in
D(JS" I a > 1, up to a time T Rfexp,' (K/ (0:8 », K being a con-
stant. An application to the restricted three'body pro­
blem gives a stab1lity radius of some kilametres over a

. .10
time interval of 10 years, i.e. the est~ated age of

~he universe.

G.R. HALL:

Central Configurations' in the l+n body problem

Let ~, ••• ,qn eOlR 2 be the limiting position of a fami­
ly of eentral eonfigurations (usual 1 potential) for

'. r
masses roo = 1, ro, = ••• = ron = E + o. Then (easily)- we

have
*Prop.1: if qo = 0 (center of mass) and if

I q1 r I q2' ; then we can obtain explici t solutions
'for

•1 + n bodies always has r~gular n-gon solutions about 0
Simple numerial work indicates the possible existenee
of convex solutions for n ~ 6 and a solution for n = 8
of the form
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Prop.2: For n > 1..\ ·the only 1 + n body ce~tral confi­

guration with qi * qj for'i ~ j is the regular n-gon.:
The value' of n for the proof is n > exp ( 14'~16 .. (211') 3] •

M.R. HERMAN:

Crit'i'cal' points' on the bou'ndari'e's' 'o'f' -Si'eq'e'l" 's'i'nqu'l'ar

domains, .'
We described the recent open questions on Siegel's line-

arization theorem far analytic maps of one camplex vari-
able (the center problem). We'showed, according to E.

Ghys (1983), the strang relation between the study of.

the boundary behaviour of Siegel's linearization map of
an elliptic fixed point of a polynomial and the problem
of global analytic conjugacy of diffeomorphisms of the

circle to rotations. We announced the following th~9rem:

Thm.: The~e exi~ts =-a ,wi. :IR -Q such that P (z) '= ~21fi a (z +

~s linearizable at 0 and the SiegelQSingular disk S,

o E 5, is a quasi disk but the critical point ~~ of Pa

does not belong to the boundary of s.
(The Siegel singular disk S is the maximal connected

open set S, 0 € S,.such that (P~I 5) n ;;;r: 0 is' anormal fami­
ly) .

H. ITO:

Integrability, of Hamiltonian system n'ear a non-resanant

equilibrium and the' convergence of the Birkhoff normal

form
We consider an analytic Hamiltonian system near an equi­

librium point (1) ~k = H
yk'

Yk = -Hxk, H = H(x/y) =

H2 + "3 + ••• , (k = 1, ..• ,n). It is wll known that if
the characteristic exponents ~f the equilibrium are ra­
tionally independent (non-resonant), then there exists

a formal canonical change of variables (x,y) +(t,n)
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which takes the Hamiltonian into the Blrkhoff normal form,

i.e •. into formal power series in tknk only. If this trans­

foxma~ion.is convergent, the system is integrable: We con-
.' .

sider the cQnverse problem and present the following re-

sult: THEOREM. Let the origin.be a non-resonant equili­

brium point of (1). Assume tbat there exist n.analytic

. functionally independent. integrals of (1) near t.be origin·.
Then there exlsts a convergent ·canonical change of vari­

ables which takes the Hamiltonian into the Birkboff nor­

mal fo~. (It follows that t~e required integra~s are in.
invo~ution). This i5.a .generalization of earlier results
by H. Rüssmann and J. Vey.

A. KATOK:

Invariant cones and_ ~godiC'1ty

We establish verifiable criteria for ergodicity and for

strenger stochastic'prop~rties, incl~ding Bernoulli pre­
erty,for several classes .ef classical dynamical systems

including symplectic diffeo~ophisms and contact flows
on compact manifolds. The main ingredient is the exis­

tenc~ of a continuous family of symplectic cones.defined
for all points of a sufficiently large open subset U of

the phase space, which 15 mapped inside 1tself and even­
tually strictly inside itself by the linearization of

the dynamical system induced on U. A result of Wojtkowski

insures that the Lyapunov characteristic exponents are
different from zero a~ost everywhere. Then, Pesin's
theory can be applied to deduce that the ergodie com­

ponents have positive measure. Our main technical advance
i5 an observation, based upon a s~ple lemma about sym-'

plectic linear rnaps, whichallows us to extend almost

every stable and unstable manifold to uniform size

without too much wiggling. Then one can show that ergodie
components are essentially open sets and with a little

extra condition, which is easy to satisfy in most cases,
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that a single ergodie camponent encampasses·the set u.
In the case of flows the Bernoulli property follows. ,
fram the non-integrab111ty of the contact structure.

These results allow us to unify and simplify. the proofs

for a nurober of prevlouslyknown.ca~esof erqodicity as

weIl as to obtain same new anes. The pr~ary new appli­

cation 1s a construction of a C·.Riemannian metric with

an ergodic and Bernoulli geodesie flow on every compact

three-d~ensi6nalmanifold.

P. LE CALVEZ:

Dynamical propertie·s of mon·otone twi·st maps

J. Mather proved, using a variational method, that if

f 1s an area - preserving monotone twist map of the

annulus which has a region of instabilitYi there is a

point whose orbit goes from one border of the region to

the other one. Using topological arguments. which 90

back to Birkhoff, we can"get a simple proof of this fact.

These topological techniques permit to give a more pre­

eise description of the dynamies of f inside the region

of instability. They alsopermit to prove the following

result: If we perturb our given map, the new one , which

is not necessarily conservative, will still have a large

interval of rotation numbers of Aubry-Mather sets.

J. MARTINET:

Algebraic differential equations "in the plane have a

finite number of l~it cycles

Theorem: An ana~ytic differential equation on an analytic,

compact, real surface, has a finite number of limit cycles.·

A classical argument (Dulac) reduces this theorem to

proving that the Poincare first return mapping G: (m+,o>

+ (m+,O) of a polycycle (made up of hyperbolic or

';:,

•
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low d~ensional systems (maps in d~ension two and flows

in d~ension three): given two smooth topologically con­
jugate Anosov systems of this sort, a necessary and
sufficient condition for the smoothness of the hameo­

morphism that conjugates one t~ the other is that corres­
pondinq periodic points have the same Lyapunov exponents.
Nothing is known to uS.ln the higher d~ensional cases
except in the.special case of symplectic (canonical or
Hamiltonian:l systems, where there are partial results.

J. Palis:

Solution of the "st"abi"l"i"ty conje"cture
r .

A diffeamqrphism is called C struturally stable if any
er nearby diffeamorphism is conjugate to it via a homeo­
morphism of the ambient manifold. After aseries of con­
tributions (speci~liy Anosov, and Palis-Srnale), th~se

last two author5 conjectured in 1967 that .. -f is er stable

iff 0(/) is hyperbolic.and for each pair of points in
0(/) their stable and un~table manifolds meet transver­
sally". Here {2 <f> stands for the nonwandering set of f •

A similar conjecture, called n-stability conjecture, is:

I 10 (/l is er stable iff 0 <I) i5 hyperbolic and there
are no cycles on nu) ". The "if" parts of the conjectures
were proven by Robbin-Robinson and Smale, respectively.
Theorem (Mane) The C' stability conjecture is true.
Theorem (Palis) The n-stability conjecture is true.

J. POESCHEL:

An infinite dimensional" K.A.M. theorem
Prompted by the work of J. Fröhlich, T. Spencer, a p~r­

turbation theory of KAM-type i8 presented, concerning
certain weak couplings of harmonie oscillators on a
lattice A = zd, d ~ ,. The system i8 described by the

Hamiltonian
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H = ~ w.I. ~ ~ E PA (I,~),
iEA ~ 1. AEB

~ wher'e B is a syst'em of' finite subs'et of. A,and PA 1I1ives

on A". The f~equencie.s CI) i a~e considered as paramete:rs. \
Given a measure p for subsets of.A , e.g. (*).

11 (A) = E li 1 , it is shown that if IP AI - e -p (A) (roughly'
iEA

speeking ) then for suffient small E the perturbed system
possesses a large family of ~-dim invariant tori. Their
frequencies are stro~gly nonresonant in the sense that

1(. k I CI) J ;> y.. ~ (I kl) & (Jl (suPP k» Vk E ZA \ {O} I

-t/l 1+atfor ~(t) = e og , say. Of course, it has to be

checked that this can be satisfied. For p" as in (*) this
is the case.

D. SALAMON:

KAM theory in space confiSUration

(joint work with E. Zehnderl A new approach to KAM <theory

is presented adopting the Lagrangian. rather than the

Hamiltonian point of view. Let F(x,*)be a Lagrangian

which is periodic in the x-variables. An invariant torus

for the Euler equations (1) 'dd
t

F. = F with frequency
. x x

vector w E m n is given by a transformation x = u(~) of

Tn which satisfies (2) E(u) : = DF. (u,Du) - F (u;Du) = 0x x
~here D = EWra/a~r. Equation (2) can be solved with the

usual small divisor techniques provided that w satisfies

diophantine estimates, Fxx is nondegenerate , F 1s suffic­

iently smooth and E (id) is sufficiently small. The proof

is based on Newtonls method and a key point i5 to over­

come the degeneracy in the linear equation EI (u)v = -E(u)

which has to be solved approximately in each step of the

iteration. This approach to KAM theory has been motivated

by Maserig perturbation theorem for"minimal foliations

for variational problems on a ·torus.

......

-n-

•
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c. SERIES:

Diophantine approxim~t~on arid symb~1ic dynamics

A classica~ problem 9f diophantine~approximationis to

find for x € m, c = .c(~) = i~f' {e : Ix - -EI ~~2 for

infinitely many q}. One has c (x) <; ....!..... for ~li" q x.

Far certain special quadratic number~ c(~) E (l,l] and

the possible values of e(x) in this interval arelSdiscrete.

This 1s called the M~rkoff 'spectrum. This problem can

be interpreted as findingthe distance of approach of

geodesics to the cusp on a certain surface of constant

negative curvature. Thus interpreted, it can be solved

entirely by symbolic dynamies. This method suggests an. .

extension to another surface, corresponding to approxi-

mation by Q(Y~). The Markoff spectrum persists here.

E. WAYNE:

Periodic and" "qua's'i"-"p"e'ri'od'iC' 5o"lu"tion"s' o'! 'a' nonlinear

wave' eguation

Recently same progress has been made 1n understanding

Hamilton~an systems with infinitely many degrees of

freedorn vi~ classical mechanical perturbation theory.

Systems with short range interactions, which often

arise in condensed matter physics, were discussed in the

talks of Fröhlich and Päschel. Another class of systems

one can consider from this point of view is the class

of perturbations of completely integrable partial

differential equations. probably the simplest such

equation is the non-linear wave equation,

a2u 'a 2 3
~ (x,t) = ax2 (x,t) + p(x)u(x,t) + EU (x,t) o E;;; x E;;; 1,

t E m, u (O,t) u(1,t) = o.

This equation .can be rewritten as an infinite system of
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nonlinearly eoupled, harmonie oseillators, which one then

analyses using KAM theory." One can prove the existence of

periodic solutions for a wide class of potentials p(x)

(and for more general nonliearities). It is hoped that
," "

these methods will also yield ~ proof of the existence

of quasi-periodic solutions of this equation.

K. ZIEMIAN: •Refinemen't of' the' Sh"a"nrtc)n'-McMi"l'l'an'-Br'eilnart'n' 'th'e'o"r"eDi "tor some

maps of an interval

Let f be a piecewise monotone map of an interval I into

itself, A the natural partition of I into the pieces of

monotonicity of f, ~ an f-invariant Smooth probabilistic

measure on I. Under same additional assumptions on f, like

non-posi~ive S~hwaf~~~n derivative, point~ ~~ goin9 far

away 'from the set of critical points, all periodic points

repelling and (fk,j11 is weakly mixing for same iterate

fk. Let us assume (f,~) is weakly mixing, and put

An =~~ f-i A. We prov~ the following:

the sequence 10g(~(An(X») + nh~(f) satisfies the almost

sure invari~nce principle for a, large class of f satisfy­

lng the above assumptions. (for ex~ple funimodal, except

the fully ehaotic one with h~(f) = log 2). Rere An(X) de­

notes the atom of An contalning x. This theorem implies

for example that the speed of convergence of 1

- ! log p(A (x» to h (f) is not faster than (log log n)2 •
n n ~ n

Berichterstatter: J. Moser, E. Zehnder

                                   
                                                                                                       ©



·t.-

•

- 17-

Tagungsteilnehmer

Prof.Dr. D. V. Anosov
Steklov Mathematical Institute
Academy of Sciences of the USSR
42, Vavilova str.

Mosc~w 117 966 GSP-l
USSR

Prof. Dr. A. Bah!" i .
Centre de Mathematiques
Ecole Polytechnique
Plateau d~ Palaiseau

F-91128 Palaiseau Cedex

Prof.Dr. V. Bangert
Mathematisches Institut
Universität Bern
Sidlerstr. 5

CH-3012 Bern

Prof.Dr. G. Benettin
Gruppe Nazionale-di Struttura della
Materia deI C.N.R. -Unita de Padova
Dipartim.di Fisica dell'Universita
Via Marzol0 8

1-35131 Padova

Dr. M. L. Bertotti
Dipartimento di Matematica
Universita di Trento

1-38050 Povo (Trento)

Prof.Dr. O. J. Bogeyavlensky
Steklov Mathematical Institute
Academy of Sciences of the USSR
42~ Vavilova str.

Moscow 117 966 GSP-l
USSR

Prof.Dr. H. Broer
Mathematisch Instituut
Rijksuniversiteit te Groningen
Postbus 800

NL-9700 AV Groningen

Prof~Or. M. Chaperon
Centre de Mathematiques
Ecole Polytechnique
Plateau de Palaiseau

F-91128.Palaiseau Cedex

Prof.Or. A. Chenciner
U. E. R. de Mathematiques et
Informatiques, T. 45-55~ 5etage
Universite de Paris VII
2, Place Jussieu

F-75251 Paris Cedex 05

Prof.Dr. L. Chierchia'
Forschungsinstitut fUr Mathematik
ETH-Zl~r i eh
ETH-Zentrum
Rämistra(je 101

CI-!-8092 ZUr ich

                                   
                                                                                                       ©



~ 18

Prof.Dr. G. Dell'Antonio
Dipartimento di Matematica
Universita degli Studi di Roma
liLa Sapil2nza 11

Piazzale AIde More, 2

1-00185 Roma

Prof.Dr. J. P. Francoise
. ,'la thema t i ques
Universite de Paris Sud (Paris XI)
Centre d~Orsay, Bat. 425

F-91405 Orsay Cedex

Dr. J. DenzIer
Forschungsinstitut für Mathematik
ETH-Zürich
ETH-Zentrum
Rämistraße 101

CH-8092 ZlJr i ch

Prof.Dr. V. J. Donnay
Forschungsinstitut für Mathematik
ETH-ZUrich
ETH-Zentrum
Rämistraße 101

CH-8092 Zürich

Prof.Dr. H. E~iasson

Dept. of Mathematics
University of Stockholm
Bo:·~ 6701

5-113 85 Stockholm

Dr. J. M. Fröhlich
I.H.E.S.
35, Route de Chartres

F-91440 Bures-sur-Yvette

Prof.Dr. L. Galgani
Dipartimento di Matematica
Universita di Milano
Via C. Saldini, 50

1-20133 Milano

Prof.Dr. A. Giorgilli
Dipartimento,di Fisica
Universita di Milano
Via Celoria, 16

1-20133 Mi'latl0

Prof.Dr. G. R. Hall
Dept. of Mathematics
University of Minnesota
127 Virlcent Hall
206 Church Street s. E.

•

•
Dr. B. Fiedler.
Institut fUr Angewandte Mathematik
der Universität Heidelberg
Im Neuenheimer Feld 294

Mintleapolis
USA

MN 55455

6900 Heidelberg Prof.Dr. M. R. Herman
Centre de Mathematiques
Ecole Polytechnique
Plateau de Palaiseau

F-91128 Palaiseau Cedex

                                   
                                                                                                       ©



i

- 19 -

Dr. H. Ito
Forschungsinstitut für Mathematik
ETH-Ziirich
ETH-Zentrum
Rämistraße 101

Prof.Dr. M. Levi
Dept. of Mathematics
Boston University

CH-8092 Zürich Boston
USA

MA 02215

F. Josellis
Fakultät und Institut f. Mathematik
der Ruhr-Universität Bochum
Gebäude NA, Universitätsstr. 150
Postfach 10 21 48

4630 Bochum 1

B. Mandl
Fakultät und Instit~t f. Mathematik
der Ruhr-Universität Bochum
Gebäude NA~ Universitätsstr. 150
Postfach 10 21 48

4630 Bochum

Prof.Dr. A. B. ·Katok
Dept. of Mathematics
California Institute of Technolgoy

Pasadena
USA

CA 91125

Prof.Dr. J. Martinet
Institut de Mathematiques
I. R. ·M. A.
7, rue Rene Descartes

F-67084 Strasbou~g Cedex

Prof.Dr. J. N. Mather
Department of Mathematics
Princeton University
FinE Hall
Washingtotl Road

Prof.Dr. R. Moeckel
Dept. of Mathematics
University of Minnesota
127 Vincent Hall
206 Church S~reet S. E.

Prof.Dr. U. Kirchgraber
Seminar für Angewandte Mathematik
ETH-Zentrum

CH-8092 Zi.~ r i <;:h

Dr. F. Laudenbach
Mathematiques
Universite de Paris Sud (Paris XI)
Centre d'Orsay, Bat. 425

F-9140S Orsay Cedex

Prof.Dr. P. Le Calvez
Ma thema t i q!.~es
Universite de Paris Sud (Paris Xl>
Centre d'Orsay, Bat. 425

F-91405 Orsay Cedex

Pr itlceton
USA

Minneapolis
USA

NJ 08544

MN 55455

                                   
                                                                                                       ©



20

Prof.Dr. R. Moriyon
Departamento de Matematicas
Universidad Autonoma de Madrid
Ciudad Universitaria de Cantoblanco

E-28049 Madr"id

Prof.Dr. J. ~oser

Forschungsinstitut für Mathematik
ETH-ZUrich
ETH-Zentrum
Rämistraße 101

CH-8092 Zürich

Pref.Dr. J. Palis
Institute de Matematica Pura E
Applicada
Jardim Botanico
Estrado Dona Castorina, 110

Prof.Dr. D. Salamon
Mathematics Institute
University of Warwick

GB- Coventry ~ CV4 7AL

Dr. C. Series
Mathematics Institute
University of Warwick

GB- Coventry , CV4 7AL

Prof.Dr. C. E. Wayn~

Zentrum für Theoretische Studien
ETH-Hötlggerberg

CH-8093 ZUrich

,

22460 Rio de Janeiro
BRAZTL

RI

Dr. J. P·oeschel
Mathematisches Institut
der Universität Bonn
Beringstr. 4

5300 Bonn 1

Prof.Dr. H. Rüssmann
Fachbereich Mathematik
der Universität Mainz
Saarstr. 21

6500. Maitiz

Prof.Dr. E~ Zehnder
Institut fUr Reine und Angewandte
Mathemati k.
der RWTH Aachen e
Templergraben 55

5100 Aachen

Dr. ~C Ziemian
Instytut Matematyki
Uniwersytet Warszawski
Palac Kultury i Nauki IX p.

00-'701 Warsza~~a

POLAND

                                   
                                                                                                       ©



-12a-

t -hyperbolic singular points and separa.trices) is either the

identity or has no fixed point elose to o. This map G is

the composition of loeal maps Gi corresponding to the singular

points. At a hyperbolic saddle, Gi belongs to a quasi-analytic

ring J (inve5tigated by Ilyashenko). At a saddle-node, Gi is

essentially the exponential of aresurgent function (Ecalle)

R
i

ER; R i5 another quasi-analytic ring such that J'n R :;;

(convergent series). The theorem is proved by means of further

quasi-analyticity and independance results. This proof is due to

Ecalle, Martinet, Moussu, Ri:anis; a proof is also announced inde'

pendantly by Ilyashenko.

J. MATHER:

Destruction of invariant curves

Consider an invariant ~losed curve of a C
OO

area preserving

diffeomorphism of a surface. KAM theory guarantees that the
00

curve persists f6r C pert~rbations provided the cir~le is
co

C , its rotation nurnber is Oiöphantine, and a twist condition

is satisfied. I discussed a conve~se: pr6vided a twist con­

dition is satisfied and the rotation number is not Diophantine,

the invariant curve can be destroyed by an arbitrarily c
OJ

small perturbation, i.e. fOL a suitable such perturbation there

is no invariant curve.with the given r~tation nurnber. The key

to the proof is a modulus of continuity for ·Peierls 1 5 barrier.

R. MORIYON:

Smooth conjugacy of Anosov systems

I described the results on smooth· conjugacy of Anosov ~ystems

thnt have been pcoved up to now, and the technics involved.

The situation 1s understood cornpletely for
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r Mathematisches Forschungsinstitut Oberwolfach Geschäftsstelle: Albertstraße 24

0·7800 Freiburg i. Sr.

Teleton frelDurg 0761 /278020
076\ /278029

Tagungsbericht 21/1987 ·Oynamische.Systeme- vom 10. - 16.5.1987

Leider fehlte eine Seite in dem 0.9. Tagungsbericht. Wir bitten, dies zu·
entschuldigen und die beigefügte Seite 12a in den bereits an Sie gesandten
Bericht einzufügen.

Meeting Report 21/1987 -Dynamische Systeme- from May 10 - 16, 1987

Unfortunately. one page of the above meeting report was rnissing. Please
excuse this mistake and include the attached page 12a iota the repart which
we had already mailed to you.
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