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CESIEEINGD

iy ¥WH (Tetsuo Isayama)
HLTERFRFZHREFZI R

T IS B B DITEIT Steinmetz [4] #BB L7z, TOFEMIZOWTRZE L S5%EHRAT
THX/2W F/2. b9 1. AFIEE LT Beardon [1] 2815 Th 505, WHFEDHNEFIZD
WTIREHET AL 2H 5,

1 i

Y —< VB Co LD d 23 2 LI EOFHBIH (rational function) &2 %, faHE
BA% & L. TOKREAK (iteration) & f*THT, /o, fO=id., [ =(f")1&T 5. &
z(€ Coo) BN £4A E(C Cup) I LT 5D forward orbit ZZ 24 O (z), OT(E)
THET, Ab.

O0*(z) = {f"(z) :n >0}, OF(E)=|J f*(E)

n>0

T#HBo F7z. backward orbit £ZHEH 07 (2),07(E) TEF. b,

07 (x)={f"{zh):n>0}, O7(E)=J fT(E)

n>0
TH 5o

Definition 1 local IZ 1%} 12750 G (BARAK S, B fOF 1 REBHOE
&) % fD critical point EFFN, TN OLEDEEE C; =CTET, £72. OF(C) D limit
point DA% critical limit set EFFLS, Cf =CYTET. T LT, CFUOT(Cr) = Ps(=P)
% post critical set &FESS,

HERAMD critical point {3 Coo LICEHE 32D T 2d ~ 2 3 5 Z &Y Riemann-Hurwitz
DERIZE > THN 5,

Definition 2 B%L fiZxt LT

(1) H2EREn WEELT ["(20) = 20 &85 KDL 20% [OOSR (periodic point) &
N ZD & 5 1Em/ND n %2 DREIEA (period) EFEIR, BIT. BE o = {20, f(20), -+, /" (20)
% cycle PRI, I, n =1 DK z20% fOREIE S (fixpoint) EFE3, £ LT FH#A
n ORIEAR 21T LT (") (20) = AM@) = A% Z D multiplier & FE3S



(2) £ 207" periodic TIEWDN, & 5 BRI ¢35 - T f1(20) A periodic ERRBEE R
z0% fDOFIEMAA (preperiodic point) & 3%

Definition 3 ZETHIVES E(C Co) I LT, f(E) C ENKRDILDEE E% forward
invariant sets £7z. f71(E) C EASERY LD & & backward invariant sety € LT forward
invariant 7vO. backward invariant T2 & X, BB, f(E) = fT1(E) = EARDIIDE
X . completely invariant set &#3%

2 TJr7bhuEELECLIUTES

B FIT5 LTy 55 2D normal TdH 5 &I fO iteration DF (f*) S 2D H HAHE T
normal 12755 2 & TH 5,

Definition 4 B%% fiost LTy normal 75 S&kDHEE%E 7 7 b ¥ (Fatou) &SPV
F(f) = Fy = FTHEd, 2 LT, ZOMEEE VYT (Julia) £EEWT, J(f) = J; =
JTET, 7. 77 M IELSDEEEKS (component) % stable domain F 723, Fatou
component & P33,

Definition 5 T% A B 2Z#d L. FEEHK IS LT g=TfT"&T 5, ZOLE,
f& gl3 conjugate TH B LD,

Ty FESEY 2 ) THESOMBIEEE ZRICET 5,

o 77 AT () M normal 1278 BHAFHEETH 5,

o HHMEHOY 2 TEAICL, DAY MEETH 5,

o f,gh%conjugate 7L S F, = T(Fy) £LT. J,=T(J;) TH 5,

Definition 6 % cycle % % ® multiplier A 12 & DIRD & D IZHFHT %o

super attracting A=0
attracting 0< A <1
indifferent Al =1
repelling Al >1

Bz, indifferent cycle aZIRD L HITHFHT S,

Leau cycle HHEREmITF LTI =
Siegel cycle p <= { FEOBEAHE n ITH L TN # 10D CF
Cremer cycle EEOHRE nISHLUT A #1102 CJ

F 72, Leau cycle {3 rationally indifferent &PRIEH1L. Siegel 2T\ Cremer cycle [ irrationally
indifferent &IN5



Theorem 1 V2 ) THEE&E T 7 b 7H AT completely invariant set TH 5o
Theorem 2 FEDHRH p IZH LT, Fy=Fpp,J; = JppTH B,

Theorem 1,213 7 7 b 7&EE RN VL) TEAOEERWE TH S, F72. Theorem 20
SFRRIC I3 A ER AR O families DFBRMAD union 2¥nomal TH 5 Z & & TS D families
D%~ Hinomal THB I EHNRMETH 3 Z EEFIHTHITRN,

Theorem 3 (super)attracting cycle {27 7 F 72E&IZE U repelling cycle 3V 2V 78R
HIZEY

Theorem 4 < 2 Y 74413 nowhere dense TH B, Fid. V—< VEKELEKTH %,

FEDEHMEXIT, Va ) TELSNY —< VERELEKIZIE 200 ? ] OREWITIE theorem
23 TEZR 5o

Theorem 5 ¥ 21 THE perfect set TH 5o
Theorem 6 £ED o € JIZH LT 07 (a) 3V 2V TEETHETDH %,
COMEIZY L) TESAIVE =S —TH I EITFATE S, 20, YVaUTH

LSBT B EAE 1 DREDIFA I ENTENE.. TOHGEEHFETIET, T [EU]
FADTH 5,

Theorem 7 A[# i HHEBIH f,g(Bl B, fog=gof)ICHUT. Fy=F, J; = J,THb,
Theorem 8 4 T® repelling cycles NS BZERIFY 2 ) TEEOWELEETH S,

Julia HEZ

{ & T repelling cycles}
TYL Y TEREEERELI |

Theorem 9 D% Y 2 Y 7HEAEXDH S domain &F 5, ZDEX, +9KEEELTODHE
BRI n 12 LT ' :
f(DNJ)=J

VNI IVASN
Theorem 10 ¥ =2 VY TEASITEETH A0 FE 72T, FERJEMBMOERE LGN S5,

Theorem 11 ¥ 2 ) THEADWREESDEED & 2125 LT £ forward orbit OF(z)
V2 ) TEEOWMELEETH %,

Theorem 12 I Z D% stable domain % 3 5 stable domain D _EIZET,



Theorem 13 V% stable domains @ union T backward invariant D &4 %, T D
E &
Thb,

Theorem 14 V % completely invariant stable domain &3 %, ZDEX, J=dVThD.
IO DETD stable domain {ZHER TH 5,

Theorem 15 7 7» M VEENEELS T UNVE S ZOD stable domain DfEEIT. 1. 2F
723, R TH 5,

Theorem 16 completely invariant stable domain 13E 4 2 D TH 5B, b L. 22H B 5
. ENSRBHEERTH D, NN d— 1EAD critical points ZHD,

3 No wandering domain theorem <& Classification

theorem

Definition 7 V& f® stable domain &9 5%, ZD&E X, EEDHRE n,m(n £ m) 15t
LT.

T V) # (V)
WYL D & & V% wandering domain &FESs, Flo. 3B EHRH p ioxt LT\

frvV) =V

DR DILDEE. V% periodic domain &M, 4T, p=1 D& X, VE fO fixdomain
EMEIR, BT, H5BEBE i LT f1(V) DY periodic domain 1275 %A%, Vi periodic
domain T7LWKF, preperiodic domain & FE33,

R®D Theorem 1T HEEHDONEREEZ 5 LT, EHICEETH 5,

Theorem 17 (No wandering domain theorem [5, 6]) ¥ 2 LI EOFTERISIT wan-
dering domain ZFF7z7iU 0,

No wandering domain theorem IZ& - T, f£EE D stable domain VI3#247% iteration f™
T. $ % periodic domain W = f™(V) IZE&EN 5%, #->T. BHEEHONESE R 21202
stable fixdomin =& X E+45Th 5,

Definition 8 V% f® stable fixdomain &9 %,



(1) U (f) DV OEE S o 1 VTRI—RIPCR Y 5K, V% Fatou domain &M, €L

T i,
super attracting basin a € VD, a A super attracting
attracting basin = ) <= a € VIND, a 2 attracting
parabolic basin a € OVHh D=1

Z 22, AT a @ multiplier Tdh 5%,
(2) FI(f™) ® VTOLTOD limit functions DVEHITIE STEWOEF. V% rotation domain &
M3, Z LT EiZ,
Siegel disc PN VNB#EEE T indifferent fixpoint 2525,
VO ZEEETH 5,

Herman ring

Theorem 18 (Classification Theorem [3]) fDHERED stable fixdomain {3 (super)attracting
basin, parabolic basin, Siegel disc € L C+ Herman ring D NN TH 5,

ZERHIE V% stable fixdomain & LT

1)V'T non — constant 7& limit function 2MFET 5,
1)VTOATOD limit function A% constant TH 5,

D 2 DIZHF T, #NF N Fatou domain,rotation domain TdH 3 I &R U FEE S
multlpher\ HREEIC DN TIN5,

Theorem 19 (super)attracting, parabolic basin D% cycle (3. L7 &b, 1D CDA
at, £ U T, % basin ITHERETH B0, £33, EWRERETH 5,

Theorem 20 ¥ 2 U 7HEAICEENAEED indifferent cycle lZ CHIZEEN 3,
Theorem 21  HIERIHD Siegel disc XU Herman ring DEFRIL CTIZEEN S,

Theorem 19, 20, 21054305 & D I1Z. critical point O&EB)E R 5 Z EI3FEFICEHEL
ZETH B,

Fatou i3 non-repelling 7% cycle O DN E # 4d -4 BTH B I xR Uz, /.
Fatou domain @ cycle O DEFINF 4 2d — 2 M TH 5 T &Y Theorem 19D critical
point IZRH T BEEN SN B, £ LT & cycle DEDORFIEE T 2% BOFHENKRDE
BThHb,

Theorem 22 (Shishikura [2]) nuperattrs Taters RLeau, S, NH, NCrem 2 T VT super attract-
ing cycle, attracting cycle,Leau cycle, Siegel cycle, Herman cycle,Cremer cycle D% &9 5%,
TDEE. ROAERDELD LD,

Nsuperattr + Nattr + NLeauw +Ns + 20 + Norem < 2(d - 1)

ng <d-— 1.



2. 2FEOAERXD S Herman ring ISIREN 3 UL TRITNISHFEELLEOI &0
N5,

Theorem 23 HERAE f DL TD critical point Y preperiodic T periodic TR & X
Ff - (bvt%éo

Definition 9 BAZL i LT Py WEIRESGD E & f % critically finite EMEI, F 7z,
PrNJy=¢ BEDILDEE. f % hyperbolic &FF33,

Definition 10 Bi%{ fA¥ J LT, expanding TH B ElE. 56 >0 &k > 1 DFLEL T,
FEEOBARHE n EEEDS 2(e J) I LT,

(/") (2)] = 6r"
B D LD ETH B

Theorem 24 BA#L f A hyperbolic TdH 5 Z & & expanding TH B Z EIIME+5HTH 5,

=5 3R
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