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SN RAERHREEFBRERERNBI N RR, E—HBRET 1920

£ERUJG Fatou A1 Julia FIBFSY TAE. FEE— K SRR AR, Al 18 IE AR 16 B
BTFEHEREWR, Q3L T L HE Fatou-Julia B, A E B R HITE A

RBYEETIREHER. 7 Fatou-Julia BB DE, E3HRAEBHFIFIL
FAERET 60 4E. 20 HHAD 80 AR, FEREE IR MR INER, H3)h RAB L ED)
RERR. £S5 HILA . 2 RJUHE . ARSI RS2 R R A B R AR
i, BA S LR EEFEELERAE B LIRS TRHARNEXRKRE.
B RRERT HFPRINABT 20 4L 80 EX. WEEREFHRAHE
R RS R T ST . 20 AT 50 AWM, BT MEBOER B AR S
R E T ARIRERA BT AL, IEH T EL R B FERE. #HA 80 ERE, &
JEEMFE KRBT RT, AMUEBRE N RENEEYH RN — EBL
B, RAAKEYEERHEHT SEMSFIEEESR, ENEEREEENS
gt F b BTUNNTERUCRRENNRENARER. FHULH
AR ERNFRMEI N RAEATLE, AERXSERR TR, RITERE
WA AU REF R ER BB ER T L.
45N 10 . 8 1 BNE Fatou-Julia KL HES. RESAFHSHIER
RS NS, NMA D RAEATRESE — Julia B ERIERNE: ARAK
BEd . S RERIRIMERYE, DURIPIAE SRR, BAT RANESE
F 2 BMNNAGE U HEREEBENTF, LU Ising AL Potts BEUGPIAN A,
HitHEE.

X T Yang-Lee F R Lee-Yang B EH, ERENFERMET R
Eu b, SHEESRIARSE S T Potts BRKAHEAES Julia B2 HPXR,
MTT A EREL BRI T RE.

% 3 ENP—FLERNNRR, TEANTRERURREANIEESE
%4 ENALREN N RATFAKERNRRLZ — —Sullivan B FHHEE
BRI R, S HREE ESR AR '
W EF 5 AR

F 5 TN Julia UM R, TEAFE Julia K Hausdorff 437 . HausdorfF



S ¥ =

M 6 EFE, A HESHARAEBUTRNES N RE.

% 6 EENFAFERR J RBetk . PSEFERERL L, X Julia SHER
PE4S HH 58 & R 0 i

B 7 ENAGRPESHNIRE S ETHEXUH . KA LEF FRE
BRI R, 3918 Julia BBRARAEEYE; BRI R EREEN S ZRRHE
W AR EF) S B RT3 28, IEH] Yang-Lee ¥R Julia 2 [H] )
KR

% 8 EHIH Jordan MM FEMY. IEHERIZLNZERBEEA Jor-
dan 3; ¥ EBATHKERE Julia 5, IR RHERNE.

55 9 EEFFA E B IRKRS)  RER B, M9 Mandelbrot SR HZEE M
LR BZPE: McMullen 55 F Mandelbrot SEFAE KIS EBHE, cTEENT
¥, B Mandelbrot 8, MR THEF R RE R

% 10 B RARDEFREAER AT REE. ¥ 8 BRI & LI
WP E ;TR HERE ASAR i ERE; ENA I RETH Bowen-
Ruelle-Sinai # 74 EMIZR L, 198 B AR R IE FIE

HA—RIE, ERUZRLEIN HENHAY R AREIN N REFRNRE S
. EE, REATRERAVECT FR RN T MM EERR. 2B HE
F—AN RN : EBEARRENF)EEFERY LT AER, BRITRERT 25
W, S8R, ER R XL RBEHRIER, BITERTREFIEES I RAEEK
HISMEARFEM RGN, Wi, XTF Riemann BHH . BILHEBE. KEZWMK. J
REM. 24023, BHEREEEAN, A BERARFTHBBSENE, HENH
FEBAZEGN, AR THXELANFRZE RN TEE. REWL, Z3)0
RATHE AR, RERFFEENAR, XEMRRENE. XTEBUZHE
MHREHFRBRRIEREN—FL 2N, FELBEEIES X, 5IEELH%E
ROYHEEFERP R RN ETERTRAMNA. B9S24, BUEHIPRE.

HERBEELES, (EEE 2P ER LR KRR TR TRE LR /R H
B). EBEBIZALFEREATHB S Y158, R T RRIE . EXBMAE mMFIE
R HER. BE, FENERERMEREEERLAERRHTERNEELTH
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#1E Fatou-Julia Hit

1906 4E, Fatou!!! B9 Riemann R _F A BB RERIIERIMES. 1919 F/i)5,
Fatoul? F Julialt! % BB N A B BUR KIERE ) RERT TENFARZEN
W, T B RENER — Fatou-Julia i, AR ENH Fatou-Julia
HRKEENE.

1.1 Fatou Z£# Julia £

1.1.1 EEXKENX

¥ R 2 Riemann BRI C I & S A BB, U TFEREKE degR > 2. £
B — 1 2z € C, FRFES

20 = R%(z), 21 = R (), 22 = R*(20),- -+ 120 = R™(20), "+

N RIER 2 PWEPERERE K9P R #x 0 N R NEABRE. hEET,
R 2 FIEMEERA 0F(20) B O (). —EME, T AR 20,
O} (z0) FIEARTER K. A TXEARPEREREMUX 2 MZIE, LTE
S5 AT R ERRPES. |

ENX 1.1  # D4 Riemann BRI ® LH—ARE, F AXER D LR —FER
WEE. WERNT F PE—LHFFF {1}, BREERLTHFI {f,}, £ D RE—F
SRR BB R R X AMHRRREEETLATES), Mk F & D £y
ERER.

TiREHAEEMEE S FIRA Montel! BN, B ISR AME FITAELT B EL
TR B IE AU R AT R BUR B EE B LB R AER. Montel BN Fatou-Julia BB

EE 1.1 % FREXE D F Riemann B C KATEEK, R 7 b8
BRI f WAMEAEE A p1,pe.ps € C, W4 F BAERE.

ERHHRGEERTF, KONHBRERPER R ERELEME R Fatou £M
Julia £, LR HEANIHE X.

ENX 1.2 ¥ R Y Riemann 3R C FTEEME, K deg R > 2, NE
BRFF (R} FE— M 2z € C RIFEAABERA N ERE, MAR 2 & (R} BIEHLA,



.9. #1E Fatou-Julia Eig

2 {R*} WIEMSERRA Fatou £, I8N F(R). Fatou ERIREHRN Julia £, 2
A J(R).

M iR se AT I, Fatou SERTFTEE, T Julia BRME (ZHHE 1-1). HEX 1.1
5 ., % Fatou £ _LIERPUERFBIFHRENE, TE Julia £ DERPUERFE
MR, i, AMTHHE Fatou BRARZN N RAENREL. LE— Fatou £,
B, Eﬁiﬁ:l:/f‘liﬁﬁii’ﬁﬁﬁ  Fatou KN XHRN Fatou /3. TRRE
WREYBH, A Fatou A Julia BIITTEAZER.

B 11 J(2% +1) M JI(3(z + 1)%) BRI

EHE 1.2 R(F(R)) = R"YF(R)) = F(R),R(J(R)) = R"!(J(R)) = J(R), X
B R~ R~ R WAL

1.1.2 B¥A%E

—RTE, FEBRE R MIERASBRIE 0f(2) B—NEITF, HERHER
BN REBEWHT MR O REZ —. BT, XTSRS 20, 4 0} (20)
HEH RN, XATUEEMERRE.

EX 1.3 EFEEERE p, 8 RP(2) = 2, WK 20 4 R WAEARIK. 3B
BEH LR FEABRDMIERE p TRA 20 KA, R 20 X p ERA. X8,
O} (z0) = {20,21 = R(20),"*+ ,2p-1 = RP7(20)} BRI — & AREIE, ARIEIR.
¥ralHh, M p=1R R 20 8 R B—1PABhA.

EX 1.4 B2 cCHEERE RWEADHR p WABA. A= (B () &
K ozo BETER. H—2, B 0 < |\ < 1, MR 20 ABEEEBA; E A =0, WFK 2
DR F N > 1 AR 2 AFRERARA B N =1, WK 2 HTHA
. TR ANERL, B8R, 57 0 c 0,1), 18 A =2, ¥ 0 HHEEH,
TR 20 HEEE IR % 0 HTTIE, AR 20 HTCEE R R

i FA—&ABYE LN AFRRS S A RTS8 M 8 C L
B4k Mobius 2%k (BIRECH 1 FAEEBRE), X THHEBRE R, K M 1oRoM R



1.1 Fatou £H Julia & .3.

R WLEEBRR, KRS < RrBBHRES. MR 0 5 R p WAL, 5%
iE M~ (z0) A Mo Ro M ¥) p MARIA, EXNAEEMSE. EeX 14
B, 2 2 = oo B, FFIEE A KT EFE R IEREHIEHRI M(2) = L REBH.

EE 1.3 BHEAERE AT ART Fatou £, FEFHABT Julia £.

WEBA W 20 A R K p YRMEEVERMEARA, W M = [(RP) (20)] < 1.
MTITEZE 20 MIARIK D, 8 Rr(D) C D, BiUk, {R"} & D E{UE D,R(D), .
R*(D),--- ,RP~Y(D) i, HEHE 1.1, {R"} £ D EIEM, # 2 € F(R). 1R
20 A R p ERHEERBA, A |\ = (RP) (20)] > 1. ¥ 20 € F(R), MFETE =
KR D ARFFH {Re}, REE D AR —BURKT—MERBR £, B
R f(z0) = z0. WS, (R7™)'(20) — f'(20)(j — 00), 1B (RP™) (20) = A" — o0, F
J&. .

1.1.3 BEMRK

EHE 1.4 W RERE degR > 2 WAHEME, U J(R) # 2.

iE R J(R) = @, W {R"} 7 Riemann B C FF#M. MEETFHF
(R}, BARE C LB TRITE 7. BR 5F DAHEERE, B r XX
HEBR. BT j BOKN, RY 05 f AAHERMENE S GSREH), fril
deg R = deg f. B— 4T, deg R™ = (deg R)™ — o0 (j — o), WAFE. iEEE.

& 1.5 NTEREAY p, F(RP) = F(R).

iERR BSE, FEH 2z € F(R), {R™} T » MIEM, FTLMER (B~} FREFAIN
{Rr} —EWEE 2 REM, X 2 ¢ F(RP), 8 F(R) C F(RP). B—7TH, {8
z € F(RP), %18 p NTFFI

(R (RPY, (R, (R0,

MTF {R"} E—FF5, BRELE —EFFRIESTENFH (R} (0<
k<p-1) #. BT Rk = REo RP* B {R™} 1 2 MBIEM, Bl 2 € F(R). X
B F(RP) C F(R). iF%.
‘ EH 20 € C, FHFEF {20,2-1,2-2, - Zeny o } R R(z_n) = 2zonyi(n =
1,2,3,---), WFRZFFIN R 7E 20 R —&EREUE. & RE 20 SEFEERD

BERE Ox(20) B—MERE, MR 20 ABISFA. B R KBISSEEIRH Er, HR
Ep R—NBEFEMESE, Bl Er = R(ER) = R~1(ER).

EHE 1.6 Er REHFHNEAR, BB RBERE R A

R fEH o € Eg, X Bn = U5, R77(a), BR R (Bn) = Bayr, B
BoD> By DBy .. BT a € Ep, MAEARYE m, 18 B,, = Byt XPH
B, BR5EE&ARZHN, Bl R-Y(Bm) = R(Bn) = B, UL, B, 2—4&E#%0E B



4. #1%E Fatou-Julia Eif

a € Bp. X, R (o) RE—NA, MNIfi o B R FERMERHER. 8 Er c F(R).
%&, Er REETEM, #t—5, HEH 1.4 REH 1.1 5, Egr E2ESHIMA.
iEke,

EE 1.7 4R 20 € C\Eg, R M HHIE Of(20) MWHRRAELEE Julia
£ J(R). #H—F, F 20 € J(R), MWbF Of(2) = J(R).

R K 2z € JR) & 2z K/MB Do, & D = U2, RI(Do), BIR
R(D) c D, frBk R-1(C\D) c C\D. HEE 1.1, C\D ELHAEHAAK. Xt
B C\D LfE—SEE AHEE R, MW C\D c B, BTV D > C\Ex. BN
20 € C\Eg, FTBA 20 € D, 8HHE 21 € Dy REBRY j, 58 Ri(z) = 20, W
21 € Ox(20). XBMIEAT 2 KA Ox(20) IR . FTEL, Oz (20) FIAR PR MR
& JR). #H—, F 20 € JR), WH J(R) MEEREHL Oz(20) C J(R),
Og(20) = J(R). iEHE. ‘

EE 1.8 J(R) £FE2%E, B JR) AEILA.

iER EH Julia REIEEH. BEARERNEH 1.6 M, J(R) B—MNERE,
WEDHE—AMEIRA. BEE 1.7, J(R) LEA SRR K. .

EE 1.9 #F Julia g J(R) BENA, U JR) =C.

IEBR B 20 € J(R) K J(R) WA, WEE 20 K4 Dy C J(R). FH
a € C\Eg, Wl 2o & Ox(a) MIRMR S, A a1 € Ox(a), % a1 € Dy C J(R).
B J(R) KISE&AZENY, o € J(R). X#H C\Er c J(R). T J(R) R, #
J(R) = C. iFE.

EHE 1.10 FE J(R) BWFBEN Gs BRTE J, FEER 2 € J1, 2 KIER
BB Of(2) 7 J(R) LF%E. KB G5 ERIRTHENTENITE.

AR EWHRFEE (C)), BHR C KRR ME—R J(R) MK C;,
D; = U2 R ™C;) RIFE. HER 17, D,nJ(R) # JR) LHEHE E G =
N;(D;NJ(R)), W G 2 J(R) LRE, BH Gs &. EH 2 € G, O} (2) 584 D;
FAZE, ¥ Ok (2) £ J(R) LFAE. bk

1.2 ABRHHEERB) S

: fE AT I FR ZE R 3 R B R A S IR SR YE T 1884 £E Koenigst) B TAE.

1897 4E Leault M TER 1903 4F Bottcherl! FITAE. TN 2o REEME R —
AN p AR, BR, AT —A Mobius ¥ RP HEHF—ABL 0 HRFA
MAEBEMME 7, B - =0 MHE f BAEUTRAR:

f(z) =Xz +ap2® +az®+---. (1.1)



1.2 RAEASMIERs TS 5.

BUFHR f 76 0 R RMERIS 1 E MR
1.2.1 XFRERE A Koenigs EH

1884 £, Koenigs!V 1F 8] 7 T A58 1k e #.

EE 111 W FH ) RER, 0< (N <1, WEE 2=0 H— MR U &
ME——DIEFEBR o : U — A, = {2 | [2] < 7}, B 0(0) = 0,¢/(0) = 1, H#R
Schroder H#R:

po f(z) = Np(z)

MERR ERBHEBRE on(2) = 5 (2), bi)(?_fE z=0 M. HEUEH ¢, 7
2 =0 HEMBHEA—BH. MEH c>0 BB <N <e<l, BR z=0 A
MR Do = {2 | |2] <6}, RE 6§ >0 "D, B, 7 2 € Do 1H |£(2)] < ¢z,
L f(Do) C Do. FTUA, NERERAE n, B

If™(2)] < c™|z] < 8c".
X (1.1) TR, 2 6 A, FEHY K >0, 48 2 € Dy HH
1£(2) = 22| < K|z,

ﬂ Z € DO H:j'y
|fn+1(z) —)\f”(z)| < Klfn(z)’2 <K§262n.

MﬁﬁzeDO Na

(o1 (2) = on(2)] = s |7 ) — A (2)
K& [\
<5 ()
B ,—ﬁ\i, < 1%, oo F£ Do WR—BUKSH Cauchy 3. 2 ¢, KRB EE D

0, MU = o 1(A,), Hrf A, ARS/PRER, 8 o R EARBERE SR
©(0) =0,¢'(0) = 1 B2 Schroder HE. o HIME—H:E BRK. iFEE.

1.2.2 XTBWHEHEARK Bottcher FEIH

1903 £F, Bottcher!l BFFL T AR AT W AR IR M AN B s IFHE B 2 3530 1 2 3.
AGFEFHTRE f U 2 = 0 HEBHEARSR, B £ 7 2 = 0 FHERBF W FRAR:

f(2)=2F tapp2P 4o k22 (1.2)

Bottcher UERH T 40 F @ #:



. 6- #1E Fatou-Julia Fi

EE 1.12 B f B (1.2) REoR, WEE 2 = 0 B—MERE U FE——AM 3t
BB o:U - A, (0<7r<1), 18 00)=0,¢'(0) =1, B2 Béttcher HE
o f(z) = p(2)".

ERR  BL 2 =0 MI4BR Do = {2 | |2| < 6} "/, 88 f(Do) c Dy, B f 7
Do ANEL 2z =0 AF /. HIETR, f 7 Do WHIBRIBERN k, f* 7E Do WHIBLE
BER k. BB, ATRAEUE (Fr ()" BI—A3, 8K on, BR Do LRISEMENT
B, 0,(0) =0,¢,(0) = 1. FiE ¢, £ Do A—HE. %58

hn(2) = 108, gn ()| = = log,. |f"(2),
XH log, z = max(logz,0). 2 Dy AN, XMT 2€ Do FH

’%’j) =1+agt12+---| <2,
H (Do) C Do, FTUAE
S f(fj( )
hin( Ez%k (fi(2))* +log
<10g2 . ij+1 < 0.

S |on(2)| 7E Do E—BUAI, 8 { on(2) } % Do LRVESE. (28 { o ) 0
—MEEFIEI { on, }, BT
. [f(f"f <z))] w5
(fmi(2))"

BEE Do W I — 1 (2> 0), /*(2) = 0 (n > ), [en(2)] —BHER, K

|k:

Pn; O f(Z) - ((PnJ (z ) ‘ |‘p"1

2

"P’njof(z)—(p’nj(z)kl_’ov J_)OO

XY {on,} RIIKBR RO Z Bottcher 2. ¥ (1.2) AN Bottcher 52, KB
WYL R BN T AR RO ME— . W {pn} 7E Do L —BURSTHRBEIL .
B,
1.2.3 XTHEDPHEARRNAM Leau-Fatou EMERE

AR —FIEREN, [ ARE TRERFIBATER

f(z) = 2+ az"t + 0(|2)**?), (1.3)



1.2 FBRMEERS) ) EEE T

XBEaA0k>1 X fUlz=0R8R8 EXx=f0)=1 B, ffE2=0
HIZE A INARIR Do WREMHE. 8 ¢ = h(z) = — 55, 4 2= h7'({) BH o
IR Dr = {C|[¢| > R} WEI & MBS B g(Q)=hofoh (), M g A
Dp WH k ERATREL. BUEH o0 BAK, K 6 € [5,n), 2

SzS(mo,Ho):{z:xo-i-reio[ r>0,—6y <8 <0}

RE g BYK, W S ¢ Dp. B, b~ 7 S ERIMER & NREBRITY X
h7HG =1,2,-- k). 38 Ly = b7 H(S), EATR k AEAERHEEREXE, RS
h;1(00) = 0 HAFARK, MK L; KTREHE arg2 = w; MK, R
KAH %Q, Wipl ~ Wi = %E(j =1,2,---,k-1), wi —wg = ZT“ * L; N hrE—
AR, f & L; AFUBIET S ARBATBR g;() =ho fohi (). ZR
g;(G=12,--- k) & g £ S W) k MAET L. HE—2F,

gi{¢) =ho foh; ()
= - (1+a* +0 (jzF+1)) "
=( (1 kaz* + O (|z[F1)) .

=C+1+O(IJ%). (14)

BT
9;(8) c SU{oo} H g} ({) > 00 (¢ € §,n — ),

BN, f(L;) c Lyu{0}, fM(z) — 0 B arg f*(2) — w;(z € Lijn—o0). ML; A f
R 2 = 0 AR—MRIEER. X b MR L, = 1,2, , k) BIHF
TR 2 =0 B, HEBHANEM L, B L 75 2 = 0 SBIRAN 2(n — 9)/k.
MK S BUATRRTE zo, FFH MARMPLE LUK, WA LS —HIERS)
FACB B AT AE .

HEIU TSNS R F BRI 2 = 0 RBFHHE, XMHHETUES
BHER FE =0 0MEBER /! b B () =2—a2® + O(|2[¥2) (2] — 0)
WA, f7 AR 2 = 0 Aot HT k NMREER L ( =1,2,-- k), BN L E
z =0 CHITKAEY Zo, BALTHMAH L; M L, WIESRE. £ L) L,

f_l(L_g) CI?U{O} H f™(2) -0 (z € Lj,n — o0).

LK F AR B0 UL (L uL) u {0} BAFBIA 2 =0 M— B
PITF#H Leau-Fatou {EMREH.



-8 F1E Fatou-Julia Hig

EE 113 B F il (1.3) Fx, 8 o€ [§, ), WEE 26 MREEXE L;
5L (j=1,2,-- k), ENTUABR 2 =0 2GR, £ 0 REFKRMA o, HE
z =0 3TBHF|, BFERHBRR ¢;: L — S,¢) : L — S,0;(0) = 9}(0) =0 (j =

- k), ERIE L; W, 950 f(2) = 0i(2) + L TE L W, ¢ o f(2) = ¢3(2) — 1.

MERR EHAM S = S(zo, &) = {z[Rez > z0}, LA S, B (1.4) &1, FEE

#C>o0, EEBE g, : Sz, — So, W

Re(g;(0)) > Re(Q) + 3, (15)
B o _

'j(C)_C_1|< 1- 1.6

’ I o

BlE—A ¢ € Sap, BX
Ba(C) = g7 () ~ g7 (C).

PATFUER: 7 Si, £, {8a(0)} R —BUAT R ARHTIUR 8, W Abel 572:
Bg; () =B +1. 1.7)

BHAHR, 2 (€ Sap B (BT 0o B, gj(¢Q) T 1. f£B r > 2, 2€ 5oy, H
(1.6) 50, BUR g;(¢) — ¢ — 1 HBE {C]I¢ - 2| < r} BHTHBARR {¢||) < 51,

H Schwarz 5138 5 I c
lg5(2) — 1] < ey (1.8)

T Sor LAEBPIR ¢ M7, BT
T / l)(z) — 1]dz = 9:€") — 9;(¢) _1,
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