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Local ~ Commectivity of the Julia Set
O]C Reoi Poljmm‘wls
(after Llevin  and  wan Sh?en)_

% * Fb 9% W BA (We,ixfao Shen)

The talk ¢ obout the paper of G.levia XSvan Strien
inder the same title (preprint of Tst. for Math , State
Univ. of New Yook at Stony Brook  (495/5)

We consider the map )= 28ic, with 1 o even Pog"iﬁve ‘m“rejer
ond CE€R. Dencte TIE) the Jbia Set of § We want to show.

Th  TE) (oCauj connected  1f amd only i TE) s connected

—

Remask: 1. By o vesubk of Douady 2 Hubhard, TF) s locll
Connected if £ has a periodic orbit which s attacking
or pavabohic.

2. T c(ua&miic case, Lg Yoceor’s  vesult ‘, i?? is not

(nfaitely tenormakizable | then the Theorem aboye holds
So we may bo mostly interested in the infinitely venormalizable
Case . On the other ,Kamo(  the onqument  bn Mon-venormelizabie

Cote i the paper (s move ccmpl\‘c-aieol, So I would (ike



154
to -toke the tvxﬁwl‘ce[j verormabizalle cate $or an examge to
explain the Maim Method of the paper.

Def  Sippese | 15 & symmetric wkenvl arownd the critical polnt
c=0. seN s22. s\ is called a read) venormdization
i fOnv=¢ SV fONc . igkes
So we can write V= (v.-v) with £5 )=V

I{‘ £ 15 Wnfiwitely venormah zakon , we Can £ind twe Sequences

SN, qn) of positve idteqers . St G2 Std= S}{(n)
and @& Sequence 4  symmefine intervols T, with £ \R‘“W
& venormabization. Siwce © has no vndering el (> 0.

Def Lot Do.D be two ?otfrr topological dlises. and Do is compedly

cotaimed in D, A proger map R Do P i¢ called polyomial - Lo,

()= [ R well defed B ¥ken) 15 callek the Fled- in Lo
st of the plynorial-Dke mepping R

TR)= oKR) is called the Juba set of R

The Moim Method 1S to construct o Sequence of  polynomial~ ke

Magpings {3 9 - Qu which oxe an extension of the venomolizalion

€W\ s\L such that U, has o Pxed shape (and hence the cicmdter

of 20 is comparale to IVi\). Suk o polynomick-Uke woapping £ 00290,
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((\ag the Same Jubia set with the polymomal- e Mapping Obtomed
from the comesponding Yoccoz puzzle. Tt follows thet Some
| Criticod puzzle prece (res in SZ“ ond hence the Julia st 15 Loclly
Comveded ot the crmical powk . Finlly by using some onqument, ue
Show the locak connedtivity ot other poits. |
Next, lex us see how to extend o veol venormolizakion 1o a
pynomial - ke Mapping with the Size of the outer olovnaim Comparable
o the longth of the voromaboalle ttersd
S‘c@F 1 “veal bound"
let £ V»\T be a removmhﬁwvx 'tl\éﬂ O\ are nice (a powt X
3 called mee f e {00 pen) N .- =)
Dewte Dy= (2| AkeN, {“(z)é\ﬂ o
SRt \“ZGD\r. R@):= Win[keN| k@) €[} i called the transfer
Time |
Defne R Dy=V 2%y which i« called the -Fws&-veiwm *"“ft‘v
Since AV ave mce. the Transter time k(@) 15 constok ‘on’ eath Componed
o Dv

Dexcte U the  compenent o]c Dv COMWV@ G =), and mﬂ\a\
RelO =g

Dencte V=(v.-v) with £01)=v  aud 0:(‘&% U with v Q)
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Obviously  §54 ()=V 15« diffeomarphism. o

et Ho O be the maxmal Wterval suh that £\ 1 ts monstone.
let (v be the left, vight compmet of H\O.

)

‘ L&eu vl‘?Y . Decte L= (). R= £)
k/\H(\/ We have & “vead bound’

Proposition ( reol bound") - [L[2 0.6 [FODI. [R]2 o‘s(‘%‘(\ﬂl'
Remark. TIn the paber, he authors  obtaimed |L|2 o,b(?(\[)l W §
is mot venormabizable of period /2. However, the bound 0.

st holds even though § is verormalizable of pedsd Sf2.

To obtom Such o Yeal bound”, the wnalv{ tool 18 crbgs-mﬁo
estimate aud  Smallest Wntewal avqumer .

Lt Jot be two wtervals. L, vhethe componedts of +\).

LU The CrOS’S—“rw\\w Ctty) is o(eFiMeJL b}

w\/

Llomma. Lt §:4-R be o mondtone map ond S‘j<0
Where §3 % ‘d\é Schwarzian dervahive (e ?3:_%‘_:'% g:()x
Then  C(8t.4)) 2 C(t))

We wtice SE<O md hene A Pt is monstone. then S0 on t
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nd hence  CUEE. §)) 2 k)

Then. for instance, we get o estimdte -“—;'\\-zc"(t,j) > ¢ SM)
Sep 2. *tono. bl

For omy Ontewad T dewte Cy=C\@T)

We notice 1F T is an iterval with CET then £ I-D 3
o diffeomorphism . and (S0 has an extersion T Cgp— Cq
Defme DKT 0)={zeC|03b < 0) where T=(@.b). €0, XY

e DIT; 0) is the union a‘§ twa dises w\v\d\

Wfarsedt the Yeo line exadtly i T ad have am
orde © with the yeal (ine.

DE)  Fock g depending olyon § st
D(T:0) ={2( 8, @D < M)}
where P, denste the Poland mefiu on Cr.
Heace by Schwarz lemma. F(DERD); 0)) CD(I-,EB),
Denste  Dy(T) = D(T, Ty, \e«\ FODLE@)) CR(D)
Sice 54 -V s a dﬁworp\mn ‘there exists Dcp*(O)
suwh thak £UDL DV 3. canformal

B\») on esﬁm\ooke Of Cross—mﬁo , We Can pm;q v
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LA W (B2 LN .

ko=~ whee Y= ——

el (1= Y A
. | A ) B | ™ s

S\\‘M(Q_ \L‘ 2 ObW(\ﬂ\ (" Teal ‘)O'UMO\“) ’

|i¥—cl
oo SR8 <1 when 024

bd hewce R OY) @ DyW), in partiadar D=0 DY)

omnd DD N IDL) =N |
-_ﬂ\en "(g\g: DD, (D) s “olwnst”

4-\ : .
jmw»‘\oﬁ“m. T‘\e Ov\l;j p\‘oblw\ %)
the Pd\ﬂifl Voord -\
Q ’ 0F course . we may assume that U
w@“

/ s o vegelting fned pobk of €5 A S0

]Dj Odfh“j 4wo small dises centered ax V. to DY)
we get o clomain S, the comprmeat SV of $5(0)
- Covtaimig D s compackly  Contained tn SU Then fisr-=5L
qes a polynomial -k Mapping.
In '?éui , hﬂ mre CMe‘EAl Nﬁuxv\evd , \NQ Coun Qe Sej o Oo—m?\e% bound"
More pmisebm |
A 9sn \)o\ﬁmw\ai-(ih Mafyfmﬁ whieh o o extersion Uf{‘ -\
9\&&\ w ‘H\Q S\\a.()t 0": SL 1S ‘Rxe,rj\ OM(S\ t(,\_g_ ’H\O&L&M& U.S, .9,\52,, 4
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‘D‘ouw\&e«k ‘(\}‘m \oef;;w b\j e @m‘bﬂﬁ Nomber .def&w&imj oMﬂ on dej-g) )

The axqumedt fr §=2 1¢ o Gitle more Comphicaked auk we onik U here. |

Tor ‘Y\Qn»mnovmdiuh\e (or {hitely vensrmabizoble) come  we Construk
O ‘3%@“&\1&\ pdanomaol ~ike MePplag - defined belows - by extending Sows.
Yeal wap. AQer thak, the proof is the same as i the wfintely venormalizable
coe . To ake Tk possile. we need to osswme thdt C T recwredt and
L) B mEmel. The »-Cme when C iy wet Tecurvest A swle, bt U Seawms
that the arqument for the cwe thet WOC 1 mot Minomal m the paper
s oot s‘u“?&ae@ | o
Def. Lex D.D°D - D' be tpogicdk dises  and the o of D
ore mauslly dicjok gk contained in the intedine of DA helovarlic
map R UD =D W called & pynomal ke f
o RID® s x projer map of depren (. |
™ RID) U confemdd  for Jmie {



