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1 Sullivan OFEH S

BRAERZ 94 VEORBEN2AREIZ A EY 283 () —< Y IRKE
DL EHEER) OIEHOFBRIE S TH o7, 72, Klein-Maskit 12
X % combination (K& &) OBE,HIE. BABBEN PO DOR
RS, RBEWERETHLLIEZONS,

BoT, LN, L) —BICEEHMOBFRMEIZD oI5 targets (2B
AEBRUPTHRTHLLIICER S, (L 2IT[8] X [10] 2 2SR
o) TNIIL LA, 794 VERICBITAMIMIAEREIITE L T
DTHH9 o BRI ST UL, #2Y7% building blocks 7*5 DA
FREGERTTREM: - 2, BREOARME*HME TS b o & b intrinsic 2k
ATHHEEZOLNLDTIEZRWIEAS ) Dy

Kleinian Groups| Entire Functions

generators building blocks
analytically finite of Speiser class

finitely generated | structurally finite( New)

Sullivan D EEE

¥ 7 building blocks DEZEN ST LD S,

E# building blocks & 7 % covering structure & aexpz : C - C &
224+¢:C— C T, ZNFN exp-block & quadratic block & X 5,

Z Z T, covering structures 33RO A % 559, Vo IIHEEEBE
ETHAH, LD 2HITD - & b HAZ singular covering structures T
HbH, bHLAAD oL bHEHML covering structures 1, HHEFH DL E
WEEE., T2 bbHBERDET covering structures (% ? C-piece )
Thhbo

2 BEEKHEICE > TDH combination

NS DEREMNERKEIESHITIE, Klein-Maskit Bl ® combination
(cf. [6]) PDELTHZEZ B L2 (LTTIREEDD Klein ®

combination 2 DWW THR~NZ),
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EE 57220, BEH,LFHFEINS covering structures f; : C — C
M5, covering structure f : C — C &% (Klein’s) combination surgery T
BoND Lk, 215 O singular values DA A; %% cross cut THHET
XBLLT, EHROEDEEDPHYLDOT L ET S !

A and Ay %8S 5 cross cut L A @H4ICEEL. C—L D A; &
LES% D &35, (L OWY FiE—EH TR WA, T2 TIIRET
E7v,) -

ZOrE, ffYDs;) P& D; T, f; + D — Ds_; #* biholomor-
phic TH 5 b DHPHFFEL T, D; & f; DEFBAD SRV 7ZHHIE % covering
structures &R o 72 % TR THE D G872 DD covering struc-
ture f &5,

EE L7225 T, combination surgery D720 D 7T — %L, £722D
covering structures & cross cut @ ( C— (A; UAy) T®D) homotopy 3.
B X U cut-off leaves fj’%&étlﬂi%o | a

5l 1 1. ZD® quadratic blocks 7> 513 cubic polynomial ’HHLN 5,
2. Quadratic block & exp-block 7*% simply decorated exponential func-
tion (az +b)expz DMFLN S,

THE BEEHDS structurally finite TH 5B L id, B building blocks
5 (Maskit’s) combination surgeries IZ & Y R T& 5 2 L &F %,

KIZE ) REWMZHHETTESZ X ).

T Holomoprhic endomorphism f 7% C % almost evenly \[Z#ET 5
ik, BRRMEO S %X evenly covered T, S HIZKRANE a IZBWT
b a FLOOEEOMNR B 1272w L. f|p #% biholomorphic map T7Z&\»
FYB) O B RAERBE LAV LRV,

& 1 FHE D structurally finite 72 B & EIE C % almost evenly \CHE
T 5,

WIZEBEOEEL T C % almost evenly (ZHET 5 b DI structurally
finite TH 5,

A S b #2EDEFBRIZERSIZ, combinaiton DFEAETHHT UL
L\ AT\ critical points &  #F9725012, Maskit ¢ combinaiton
BT A0 EEZLDTH S,



il 2 (cf. [12]) K% Schwarzian derivative 1= b DEEKEIL struc-
turally finite TH 5,

BE 2 520N D exp-blocks & quadratic blocks 7S5/ 5N 5
structurally finite 7c BRI SR DRI topologically strongly complete T
5o

Z 2 CEEBDIED topologically strongly complete TH 5 Lid, €D
DTG topologically equivalent Z2fEE DEREA, HIZZDRIZET
%70 & conformally conjugate THBHZ L ZF Do

3 Configuration tree (moduli D#&E#7)

FEOTREHEMBIRIC L ) BRTE D, 7272 L2040121E, build-
ing blocks Tid7% <, M EFOBBHEAZEZ R RITRIER L2V,

EHE EEH g 7 rigid piece TH5H LE, EEOERT g 1T topo-
logically equivalent % b D& g 12 conformally equivalent T&H 5 Z & &
5o '

Locally univalent 72 rigid pieces D72 2> Tl #UZEHE (universal cover-
ing structures C — C) X° exponential function (universal covering struc-

tures C — C*) #°b o & HMTEARNTH 5, ZND % basic rigid pieces
IR, & BHIZFNZEN C-piece B X U exp-piece & D19,

AE Z0I1IHI2 5 locally univalent rigid pieces & L T
exp-block + exp-block

Db, 7272 L + Id combination &K T, 2B, TD L) LEH%E Cerf(z)
iy (ZOHHITHBTE),
¥ 72 sine functions b rigid piece TH 5,

& T basic rigid pieces % building blocks (15 & 3 UL, KEHTE
2L ETHL, E&DIiE EED combination TH ), b9 &2
(% block DATE/ST X — & LSTR85 X — 5 ZHEL %) decoration
EMENZ#EATET (1) BEBEEL L DOD X LD THER 2T
ThibEEDLNSL, C % decorate T4 & X, I [Rik] HH\WiT C-
decoration &R ([HH#K] &\ ) HEEIZFHRKIZL 5, [9] 2SRE L),
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RF OB AKDF H13, C-pieces % vertices & L TRHTEXBL I LT, Z
DHFEZEDDL & HIZ exp-piece &, BT FF & 2\ vertices D stalk & LT
FITRIEANEES,

AR 794 VRIEEEICHERR YR T 5, TNEERLLZD 0N
)=l THoTz0 (HAMDR—TDRIL[16] B B> 720 BT DK
TIREMEIC L D, SHIHBILDITTRZDOTH L, FHEHTIIZOL
) LIy (4] FbSRE L),

5l 3 1. Quadratic block 1= C-decoration %179 Z & 1. combination
ik
quadratic block + quadratic block

EERED,
2. Ezp-block |2 C-decoration %17 2 1%

exp-block + quadratic block
TH b, Simply decorated exponential function LIEFRPTLLTH 5,

Decoration DFEH 5 H 2 5 &M E 1 moduli DHFEFI % BEKT 5 tree
ELTRHATES, IN% configuration tree &\,

BRE

1. Structurally finite 2 E K% D configuration tree i& vertices & edges
- B R5, | :
2. Vertices 13 2 /20 5, HIERIE exp-blocks 123§ 5 TH AR
T, ZIZEDFEFIT 5N TWA, (7272 L conformal conjugacy class
DEWRTY L, FEIPFEELO T2, BIZ [HEKE#E] ©
HADHBETH D DT, FofFiFidRi Ll &)
HIEAIT decorate N7z C KT,

3. Edges b 72 2HIZ3F b5 N5, Exp-block 254 L 5% b Dt rigid
edges & JIINFHRE THID L5, Decorations 2> 54 U5 b DA acces-
sary parameters % b D edges ThH b, (KRIIZDTF— 72 —FKL
72\ & conformally conjugate (272 572\ 25, FHE O DEKT 5,)

4. Combination & 2 THH DM T H A6, 16 2 HEr loop THE
T EITT 5,
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1: Configuration tree of aexp z + b and asinz + b

2: Configuration tree of (az + b) exp z

#8 (Marking data) IE#!213 combination DEIZIE cross cut @ ho-
motopy FHDIREDNWE TH o> 72, Decoration TdH accessary parameters
D#H Tid 7% <. decoration cuts ® homotopy FHAIEE SN R ITNIXR S
Zvy (cf. [11))o

&T, configuration trees MBI % FIEE LTH < (X 1-4),
BBIDLH)ITLT, HAREDL ) D Eo0ERLEH 5

Rl 3 BEEL f 2% structurally finite TH B DI f SERMED exp-blocks
"o, HRREID combinations & decorations 2L VIFLNBLDTH 5D
CEELAMETH 5,

RIS, ZODEEK f & g b combinatorially equivalent TH 5 &
X, #N 5D configuration trees 2SFH—TH 5 I & 2\ 9,

SHIZEEE f #° combinatorially rigid TH 5 L1Z, $TXTH f I
combinatorially equivalent 7 # &K #(A% f |2 conformally equivalent T&
52t EF 5%, (non-ridigity 7> HJEVER T moduli 4L %,)

Z Z T, building blocks (& combinatorially rigid T& % 4%, sine func-
tions {& combinatorially rigid T3 722\ Z & |2 EER L, (Sine family @
topological completeness X% ?”orbit relations” IZH¥ T 5,)
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3: Configuration tree of aexp 22 + b

4: Configuration tree of Cerf(z)

4 Representation theorem

ROKXHEEIZE Y, MHENRERD S HSE L7 structurally finite 7
BHBOI L ST RBIERELZEC I LN TE S,

TIE 4 B D structurally finite ZEEBIT, MU L SHRAP & Q #

VT, |
/ P(t)e®Wqt

AEBH X quasiconformal equivalence ~DJE# & configuration tree @
simple move IZL Dig N5,

B COLILERESESETRTRTHE LTERTYS, 72k 213
1] 2] [13] % E% %P TH o

EHobED,

F 1 EED structurally finite 2 & f 1L rational 72 pre- Schwarzzan
derivative (non-lineality) Nf % b Do

L0 IEREICIXEREDS structurally finite T A Dix, D pre-Schwarzian
derivative 28, WYL P & Q 12LD

Nf=(P'[P)+Q
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DIZETLIELELFEETH S,
BB D structurally finite 72 BRI rational 72 Schwarzian deriva-
tive & b D,

& 512, Laine [5] IZ C* ~® locally univalent 7% holomorphic endo-
morphisms @ schwarzian derivatives (2 Eﬁ*}'%%ﬂﬁﬁ)%o

AE kK ROLHENX P L n ROZEXQ o6 N 5K

&ﬂwz{/ mﬂ£ma}

13 CH 2 (2R B, EBE P & Q 1dk+n+2 coefficcients & b D
M. Q DERIHE P OREGRDBEIINERE L T4, integral constant
WHHIVDEDDINTA—FThH5b,

R RATEMEF TN, ARERY 714 VEHOMFEICE>TH
HAThHrsZLriEdEL,

% 2 Structurally finite 72 BBEE R L pre-Schwarzian derivative H* oo
DILEE T bounded DL ZDFD & FIZPRY simply decorated exponential
function TH 5, ‘

% 3 Cerf(2) i

a/efﬁ+b
Jo
DEDEE K E conformally conjugate TH 5 (ZNDERBRERI . Cerf
LERFIUTH D),
Julia 25 OWMEICE L T

EIE 5 Structurally finite 72 BEEADY expanding % H J(f) & vanishing
area & FFD,

A%& Devaney-Keen [3] i McMullen [7] ®F%% H T, Schwarzian
derivative %% polynomial T expanding (meromorphic) 7% © Julia &1
vanishing area ¥ 22 &L 2R RXTW 5, [14] bSHEE L,

TFIE 6 T-XTOD structurally finite 2 BBRERID Y 1) THEE D Haus-
dorff dimension 12 Td 5,

BEEERBO Y 1) 7HE4E D Hausdorff dimension 122WTld, &512
[15] &M X,
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