
 

Lookingatdistributinoffiniteorbity

Recalls Try Let Ra Mz Mz
be a rotation by an angle a then either

a every orbit has period of where

a Pq in
reduced form

b every orbit is dense a Q

How to build rational rotations with

orbits being less and less sparse

Naiveapproach

D I not helpful

Issue the limiting rotation is 2 0

which is uninteresting

want something irrational in limit



Another more interesting example

start with Ryz

the gapbetween O and 32 is

p so

B l 30
5 2

now can solve

L 32

30 5 1

a 3 5 1

first stepof
a a continued

fraction

Check 4 y

X periodS 2 is 129 wantedthis



3 steps to comeback towedge
and eachstep is like B

1st return map to o a

If X E O a define

F x 1St time the forward
orbit of x revisits O a

Inthe example if the wedge is

streaked into a circle the 1st

return map is another rotation

by angle I
Exercised
find equations explainingwhy he
can think of the first return of
Aatta to the interval o a

as a rotation by Taz

We can iterate this procedure
a

2
F 1streturnmop

consider I g É
rotationby

gap8returnof Goaround 4 times tohis region
get periodic

sty new his



a ÉE
Frstreturnmaps

Deff let f xox be a dynamical

system and CX
ourwedgebefore

The first return dynamics to

is the dynamical system

F A A suchthat

F x the firstpositiveiterate

fk x such that fk X EA

Lxercisly
Prove that the first return map

of Rx for the interval ofCoia
is conjugated to the rotation

by angle I LI

Exercise
Draw some orbits and connect
the lecture 4 243 3
and 2

2 22 54


