Dw\m(cs of One - dimensional Mops.

NS

Mops  F: XX X=[01]  or X=S' | parametrized by [o.1) 5Q°
. (3

€ s wsualy conkinueus, often Affesentiable, or discontinucur v o wite way
(Encke aumbesr of discontinuibies vesbrichons en values on either side, ete.)

i ]
E xamples: |
: 3t b 2o mod \.
o f o e |
f

L If only one disconbinuty, ak ¢, with Fle)=1,
Flc,)=0 amd Flo)=F1, tren f s alse a
conlinuous map of the civele

f

Often consider fomilies of  wmaps, e, depending econtinuowsly on a Pa..mmeiw v
By F,, () = v (1-%) (D‘"’P Sub“oﬁ:?t whea counkevt is dear.)

Queskions: are abouk orbits. Take x. eX. The sequence X, X, Xy, with o, = Flx,)
s the orbt of %, wmder F. lalse caled Ehe bra_,'ec}oryt SOL'-‘HUVL, ebe.).

We are terested W the (ong- term behawiousr of ocbits (n>w).

Ascde: c:ieome/b'{c mekthod of \'Eera.l-{ng.

Take topelegical /qeomekn‘c approach  vakher  than measure - bheorekic quroacJA.

- Definibion: A poinat xeX wanders f T a nelghbourhood W of x such thak
UnfU)=¢ Vaxl

Definiion: The vnon-wandering set N 5 the seb of points which dle wok wander.

The non-wanderag cek uncumdes ol “recwrent  behan lowr.
Exeruse: Prove A s closed omd F-invoumank (e F(A)= A

Examples: AU Ficed Po{r&s %z Kln®) ave G .
AU periedic Points %2 LM ace in A,
Con alse hoawe: N\ s a Cantor sekt

Aside: A Cawtor Sek is: closedl, perfeck (no isolaked peinks), nowhere dense (no inbesvals).
Eﬁ_; Mcddle - Yaied Combor Seb., ol“ . = Limit of thr Process (s
1 v = f—t — o Canlor Sekt.
¥

It (s a Cawtor seb: nested sequence of clesed sebs » A closed.




e

I conkauns all Peévd:s whose evpaunsion w bese 3 has o 1,
cunch G,leax(;,i has wo wkervals o (so labed Po(wts.

(an alse hawe: (a) [\ conbains wo geriodic ovbits } foc Cantor set
(b) Pﬁr{oouc orbits are dense » A
O, /N s an wterval | or o colleckion of nbervals, o even oll of X

Example: x 1 2x wod |- | Aoz O:Q,Q@y.- _ a;=0,|.
I

, | 1%, medl = 6.« @, Ry -
i »

' E™n) = @8 Ky Biz >

So any ivary sequence that s perdedic D periedic x.
Pcrb(h-o-riLg close 4o any pgiu)c 3 pesiodic ovbit (te, y such Wk s

Exoumples (cont.) !

Dinay r'ef.fesentnl"'ﬂu is ?e.r{odx‘d.
D al % nen-wandering,

&-‘ Decide "euPoLog‘j of A and the d.tj\'\om&ies of F on I\,

Defindion: A closed € -inariant sek A s an altrockor (f I neighbourhood U of A
suchh taak F e U then £ (6 2A as n>w.

.2 Understomd  minimal  attrackess of €. [if‘ sets A which owe o.&fe(-i‘(ng/ bukt we
propes subtek of A s am a&md.‘wj.
Neke: AC A

e

3 Whek is the behaviousr For typical x. 0 uSuQJJ,g "t._,w{c@l“ Wmeans A i epen

: w i " !
dense subsel | oc “n a subset of measuse | [ measuse - theovelic sense).

. . # Fixed
Qb Complevihy of F. Topolgical enbopy , v \-d, W(P)= UOZP & La  poite ot pnf
Eq: \F £ \nas Ovtllﬂ | Fl'xeol Po{.\,t’ Li{F =0.

IF F= 22 mod |, then (F)= log 2.

R.§: When we consider FM{U'?S' c¢’ le: o Rnow how wnswess b @i-4& atnange.
(“BiPurcation T'-'\Eon;}.

R-6: What (s the behaviow for “[:ji)[cq,l“ Faxmd'er value v. (Ee&auiau.-'" occuns  For

an open dlense sek of v—~alues ).

Why bother ?
(@) Answess den't olepend on F very much,

(b)) Universal Features 1w bebaviowr of Families.

(o) Same wniversal Feakures occr W many more compUcated objwuw(eal systems
[ n-Aimensional moyps, A fFerenkial eﬁ(uol-iwu, d:c.)

@ Simpler thon the hardler cases(’)






