
8 maphisms ot.si
Lecture 9

Tet

setting home or differ in some
reasonable clan

Y Y Is a closed manifold

Def y y are equivalent if

M M

h 4 ph
4 h yh
Y is conj to y

M M

usually h is roughly of the same type
as Y Y e.g volume preserving
But usually his only co
even when ya y are e taken

want h to preserve the most
essential features periodic orbits
top transitivity ergodicity
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Q Any hope of classification

Rod In some limited number of
cases Yes Overall No

Related notion stalstebility
Def y is str stable it

45,4 Y'T top conj
Rmt rave but interesting

shifts has it

Rmt i more reasonable

Énelfingtong ythyth
even when he o is usually true
restrictive see below

usually just want h
to send orbits to orbit
but not to preserve 10time povenetizetious



some comments
Examples

Persistence of fixed pts
under small perturbations

a Y MIM manifolds
o e cps p

Dyp Tpm Tpm invertible
the linearization you DYpres t

p o

Del p is non deg if
Dyp does not have 1 as eigenvalue

Ex fine
I Dyp is invertible

Tata at p
i

grophoty
the diagonal

in Mxn
M

É



Progette tht p is non des
and Y Y Y
Mean

p I a fixed pt q of y
Dy aDyp use a chat

contain p q
inverse function thin

slope of Py at p
É

slopeof Ty at q

DI RI x qfent.it pÉ is non dig
it xfe Fix ly 9 is non deg for y G

Rmt y by h he c

p e Fix y q hep e Fix ly

TPM TpM
Dh p p p

if he c

TqM Tq M
DYq



q

in ÉI
Not much hope for classification

and shr stability it he c

Rmf Flows

at flow of went held w

rep o p e Fix Yt It

In a chest veal Dop se t
TM

v

Mfp
Dop Tpm Tpm

Def p is non dy it

Dop is non dg does not have
0 as an eigenvalue

Graph o h MCTM
Eero sector

Ex state and prove an analogue
ofProp for flows



Rmt Assume that yet hyth At

the conjugation preserves time

Y periodic orbit of Yt
if with period T

her periodic orbit of yet
with period T

The period is very easy to
change

by a small perturbation
E g O W ht Esv
Not much hope for str stability
or classification when h
preserves time



Conceptually

medias Iowsindimhts

Cross sections o yt flow on y't
generated by o

o EE Y't Utzif

and the return mop F
is defined

Dynamics of F captures
a lot of dynamics of y
periodic orbits Periodic orbits
of F of the flow

Global crosections revely exist

Increeturnia
n periodic orbit y

of Yt
F nbdof pi E E

p is non deg for F
8 is non dy fo W Lor It

def 1150



t Coe É'm
Y Mx To I

KEEFE flow at

I MxO is

a clossection
F return mop

Per F Per yt
F is top yt is top
transitive as transitive
ergodic ergodic
minium minium
etc etc

Dynamics
of F

Dynamics
of qt



Ex Ex
M y k o

orientation pres homeo or differ
Y x To I ago yea

KAE

Y
Prove that Y is a Ck manifold
which is ditto Ck 1 or home C
to TZ



Lecture 10
02 03 2022Iliff queston

Flows on 1
oz IR are

rather simple
Se oca can be integrated
explicitly

3 edt

Easy to visualize

the X
Fixed pts zeros of U

o no periodic orbits or interests
dynemis

in



But homes on diffeo's
y IRI

can already be very interesting
some questions
whet are shr stable mops
Ra rotation by L

o 0 2

Is Ra equiv Rp a p
Cases 2 Eq B4 Q on a p Q on

2 Pq pi

Is 410 0 2 Esin ETO

equivalent to R

Con we have 4 without periodic
orbits and dense orbits

Trying to answer unexpected results



Rotationnumber

classification questions invariants

Rotation member

pities
8

action yet Homer 8
IR 21

ftp.aeittotyto R IR

4
weenie

4Get
Hi Flo

use se for e IR
Properties

F IR IR is a homes
and shr monotone increasing

F Seti F x I

for any two lifts For F of X
F Fo comte Z

Fk
Egos is a lift of yh



Set pace guy Ikea can take
IKI a

Prey the limit exists
Pa F is ind of se p CF

p CF p Fo e Z

for any two lifts F F off
well defined

Def The rotation number of 4

Pigford 1 e

other ways to write Pact
set a cat ay ex Feet se

a IR IR i periodicPI
a Ceti Floe ti ti Else se

Fae set a csc

F ca a and
F a F set a Cal set a a talatalses

n

Eat



an Ge a cult Aly se t ta y uses

Pace line Fluff
can always
add

K A

Es
Ex D Y late R Ca att rotation in a

Flat
ataqt

an integer

phone taters
P era a

2 yea set Lt E sin 25 a

Things get complicated

ply depends on 2 E



Pl ftupposition

theft monotone
IES I IT e I

see ye sett

FINE FLY I Fckn I

t.IE EsYet so

when ne y e
sett

I F en Fly e t o

Existence
Lemme Assume an an arb seq
sit AntmZantamt e_g.L o

Antin Ean tan
line Eg subadditive
Kp

exists
in IR o L X



Pf set a Ing int E
MIT n so large that

It I ate and I
A

Note Can I 2 An th

Am I 3 an 2L

aen cantle ish

White k n lane of Ren l

a
e atte

E 931
bounded
o ke

e III
a

Int a

e G t t t atte ate

after I E hes

a e at s ate him exists
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Back to the pf
Recall an Cal e F ka se an

Claim Ant m e ant am I

Pf an F m
x X

Effy Eye teng
x th s y e xt k ti

F

F Czar Flat

FYI
e Y IY.IE

F x th

y y
an

4
Lemma Claim lim ft o o exists

Ex bounded from below

lim elk
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