
 

tal decomposabilityel

Go Take a deterministic lawofchange
with finiteprecisionandgivecheckable

conditions

to beable toexpress meaningfulinformation
about asymptotic behavior

ÜÜ una transformation law fin
Íntimas

lo tiosay f is diffeomorphismof
closedmanifold

Canyou saysomethingaboutorbitstructure using
information that can beextracted in finitetime

informationabo

Ej y orbitstructure

Shub'sentropyconjecture The topologicalentropy
it

of a smoothmap on a closedmanifold is
bounded

below by thespectral radiusof ib action in
staticinformationhomology Yondim



GEOMETRIC STATIC STRUCTURES

f M M is partiallyhyperbolic

if TM ESO ESE is Df invariant

splitting and te o such that

freeM N eE v EEI me EY unit vectors

one has popery s Emin 1 IDEA

IDEA 72 max 2 IDEA

y
Df b

Conefield Allow todetect partialhyperbolicityof a

given strength lo with staticinformation

opencondition many relevant examples
eg algebraicgeometric



problems
Can one get meaningful dynamical information

from such a structure
1 Perich Robi transitivityestable

ergodicity Verysuccessful still inprogress

Problem if you are given a system youcanexpectto

enjoythedynamical properties butcannotbesure
eg like is I a normal number

2 ja Canyoupreciselydescribe

theexceptions Canyouaddstatichypothesisto
promote almostall to ALL

Manyworks related to this problem in lowdimensions

dimM 3 and theconservativecase a volumeform is
preserved

t Dimension M 3

J M M partiallyhype

dimEs dim Es dim E s 1
No volumeform is preserved



Question Is theresomemanifoldMandisotopy
class fence N such that tf as above
in thedass y we havethat f is indecomposable

isdecomposable
chaintransitive if I UsMopenset

QUEM ELÚ EN

MÁS Anosovflows Bonatti Gelman

a nilmanifold automorphisms Shi TE RE
fin What about fi TEI homotopic
to linearAnosov automorphism

23
tw HIM H f EGL K hasallits

eigenvaluesofmodulus 1

RenardTherearemanyotherisotopyclasseswherethisquestion
makes sense and are open for investigation
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InsightMaybe understandingthetopologicalstructure
of f helps

Ey If dimM 2

Robust
transitive ÉI Anosov int

eastgate Franks

to linear

In dim 3 in particularfor MI then it makestobedefined
but

Sense

üThy Brin Burago IvanovHammalindl P
Let f TIP be a partiallyhyperbolicdiff

homotopicto alinear Anosovautomorphism then
y ya y

f is leafconjugate to it linearization Y



Typically the object which is difficult toanalyse
is the strong unstable foliation when

S is homotopic to an Anosovautomorphism
with

2 dimensional unstable direction
such as

Recon The strong
unstablefoliation is a one

dimensionalobject inside a 2 dimensionalexpanding

object so the behaviour is expected
tobevery

unstable and fractal rather than smooth

Recently some important progress
has been done

in order to understand this

In joint work with Avila
Crovisien EskinWilkinsonZhang

Some new techniques havebeen introduced to

study thisproblem
Oneconsequenceofthesetechniques

Thy let t.IT be a partiallyhyperbolic

difeomorphism homotopic to a linearAnosovautomorphis

Then f is chain recurrent properattractors



ÜLE amen iii it
and Eso 7 x sto xp xmsy suchthat

d fla Xix L E

Conley If andonly if Y orenset V70
suchthat f Ú SU onehas UsM Í

So if f is Not chainrecurrent IU open
set nonempty U Ml suchthat

f Ú U

Define A 7 O compactinvariant

iatractor
R AIN compactÉuriant

repeler

Rima d A R d 0 compactness

If fispally hyperbolic then

A is saturatedby 20

R is saturatedby W

www.m
saturated by W on W getlonger

and
Closer toWhen f Anosov much canbesaid
A



tioga A act on T NU as

AG ZIA 23
welldefined

f u A e SI 7 hyperbolicmatrix sinceAesir
noeigenvaluesf Thismeans

h PP id continuous such tu
Anosov

that

ho f A oh

So dynamicsoff is an extension of thedynamics
of A
7hm above implies that to et likes is

a possibly trivial segment tangent to E

iA q a a If eigenvalues

A must decompose ESA EI EY eigenspaces

up to taking f we can assume that eigenvalue

A 1 all positive



Its structure allows toshow

s h maps leavesof W to linesparallelto
ESA

h maps leavesof W inside planesparallel

to EGOEL

compact ha I
iii

Issue h A cannotmakesameargument

because hw maynotbe an irrational line

However if h A q T there are somegeometric

propertieswhich can be exploited

FIJÉIS then freeA there is YEN N
suchthat goWE andsuch thatstableholonomy

from hurdy to IAEAChul topologically
crosses huido



Coneconsequenceofthis uniqueminimal a
saturated

sctiteientlyusedbyltammerlindl Sh.to
deduce

accessibility

keyide C.AM Thisconfigmationallowstoproduce

new strong unstable manifoldsofthealtractorinside

thesamewtleaf
Y

jin
holonomy projection
projection guay thesis
ofWY.ly

ftp.jfmmholonony
projection

approachesbetter
Using the fact that because

du R S o Moandfly
Mengele

one can perform this argument

finitelymangtimestogeta contradiction


