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(´1, 1)-differential, see Beltrami form

absolutely continuous, 15
on an interval, 23
on lines, see ACL

access, 177
ACL, 23, 24, 366
affine conjugacy, 95
Ahlfors, L., 21, 40, 44, 134, 364

Conjecture, 145
Finiteness Theorem, 143

almost complex structure, 14, 15
on a Riemann surface, 36

annulus, 28
area condition, 365
area distortion, 32
Arnol’d, V., 99, 103

family, 229, 234
Arzelà–Ascoli Theorem, 105
Astala, K., 21, 127
attracting

p-cycle, 108
fixed point, 110

Böttcher coordinates, 111, 123, 155
Baker, I. N., 170, 273

domain, 116
basin of attraction

hyperbolic, 388
immediate, 116
of an attracting cycle, 108
parabolic, 113, 388

Beardon, A., 283
Beltrami

coefficient, 8, 14
of a Beltrami form, 36

symmetric, 18, 20
differential

see Beltrami form 364
David, 364

equation, 40
form, 35, 42

Beltrami, E., 44
Bers, L., 40, 44, 127, 145, 244, 364

Sewing Lemma, 34
Beurling–Ahlfors extension, 83
Bielefeld, B., 308
bilipschitz, 31
Blaschke product, 120, 162, 190, 228, 230,

245, 371, 388
generalized, 121

Bojarski, B., 40, 44, 364
boundary

connect sum, 267
correspondence, 245
ideal, 249, 250

topological, 250
value problem, 77

bounded type number, 100, 230, 372
branched covering, 268
Bryuno, A.D., 115

number, 101, 190, 240
Buff, X., 189, 347, 362
Bullett, S., 291, 298, 299

Canary, D., 145
Cantor function, 25
capture, 190

component, 192
Carathéodory, C.

semi-conjugacy or loop, 125
Theorem, 69
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Carleson, L., 376
chordal metric, 94
circle homeomorphism, 97

critical, 101
lift of, 98

circle map
analytic linearization, 101
critical, 101, 126
expanding, 262
linearizable, 99
real analytic, 101, 190, 230

circumcentre, 186
compactly contained, 23
complex analytic manifold, 34
complex dilatation, 9, 13
complex structure

almost, see almost complex
structure

analytic, 34, 42
invariant, 17
standard, 15
stretching, 208, 215
turning, 208, 215
wringing, 208, 213

conformal conjugacy, 95
conformal welding, 245
conjecture

hyperbolicity, 132
MLC, 131, 132
rigidity, 132

conjugacy, 60, 95

J -conjugacy, 167
David, see David conjugacy
invariant, 95, 104
quasiconformal, 131

for groups, 135
conjugate diameter, 11
connectedness locus, 128, 132, 191, 211,

321, 343
of polynomial-like mappings,

223
continued fraction, 100, 372
continuum, 250
Cremer, H., 116

fixed point, 114, 115
critical point, 56, 97, 108

free, 321
marked, 133, 344

curve, 64
closed, 64
differentiable, 64
exterior of, 225
interior of, 225
Jordan, see Jordan curve
piecewise regular, 71
smooth, 64

cycle, see p-cycle

David, G., 364
conjugacy, 372
Beltrami differential, 364, 365

conjugacy, 365, 397
homeomorphism, 364, 366

Integrability Theorem, 364, 369,
386

degenerate group, 145
degree, 93
Denjoy, A., 99, 190

counterexample, 99
Denjoy’s Theorem, 99
Density Conjecture, 145
devil staircase, 25, 29, 32, 104
diameter, 118
dilatation, 9, 14, 15

maximal, 27
of a quadrilateral, 27

Diophantine number, 100, 115
bounded type, see bounded type number
constant type, see bounded type number
order of, 100

distribution, 21
distributional derivatives, 22
Douady, A., 44, 115, 150, 219, 225, 230, 282,

321, 337, 347, 354
rabbit, 124

Douady–Earle extension, 83
dynamical space, 105

ellipse field, see field of ellipses
elliptic

Möbius transformation, 134
model, 255

Epstein, A.L., 308, 319, 343
equipotential, 123
equivalence, 96

hybrid, 125, 131, 221
escape locus, 211

foliation, 216
essential singularity, 116
exceptional set, 108
expanding map, 119
extensions

Beurling–Ahlfors, 83
David, 375
disc-annulus, 270
Douady–Earle, 83
of boundary maps, 77, 83
of conformal maps, 69, 71
of coverings, 71
of quasiconformal maps, 75
to the unit disc, 81

external
argument, 124
ray, 124
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Fatou component
classification of, 116
periodic, 115
preperiodic, 115
wandering, see wandering domain

Fatou, P., 112, 118, 282
component, see Fatou component
coordinates, 113
set, 107, 109

Fatou–Shishikura inequality, 118
fibre, 177, 216
field of ellipses, 14, 15
fixed point

attracting, 110
Cremer, see Cremer fixed point
irrationally indifferent, 114
parabolic, see parabolic fixed point
repelling, 110
Siegel, 114
superattracting, 111

Flower Theorem, 112
Fuchsian group, 141, 160, 244
fundamental domain, 142

Gauss, C. F., 44
Gehring, F., 23
genus, 244
geometrically finite, 120, 144, 394
Geyer, L., 232
Ghys, E., 102, 224, 228, 230

surgery, 225, 370
Gleason, A., 150, 159
Gluing Lemma, 253, 254
Goldberg, L., 357
Grötzsch, H., 21
grand orbit, 108, 135, 183
Green’s function, 123

Haı̈ssinsky, P., 184, 346, 365, 385
Harvey, W., 299
hedgehog, 115
Henriksen, C., 189
Herman ring, 116, 122, 126, 189, 190, 232,

233, 235
Herman, M., 101, 103, 198, 225, 228, 230

number, 101, 102, 228
ring, see Herman ring

Herman–Świa̧tek Theorem, 102, 225
Hölder condition, 31
Hölder inequality, 38
holomorphic correspondence, 293
holomorphic map with respect to µ, 17,

192
holomorphic motion, 126, 208, 332
Hubbard, J.H., 21, 150, 219, 282, 343, 354
hyperbolic component, 128, 131, 151

centre of, 130, 150

of disjoint type, 343
root of, 130

hyperbolic model, 255
hyperbolicity, 119

conjecture, 128, 132

ideal boundary, 276
compatibility, 252

indifferent p-cycle, 108
Integrability Theorem, 40

David, 364
dependence on parameters, 42
qc, 364
trans-qc, 364

integrating map, 40
normalization of, 42

interpolation
on annuli, 81
on half strips, 82
on quadrilaterals, 80
on standard annuli, 78
quasiconformal, see quasiconformal

interpolation
invariant set, 96

totally, 107, 109
under a group, 135

J -stability, 127
Jacobi’s Theorem, 98, 104
Jacobian, 24, 32
J -conjugacy, 109

Jordan
annulus, 71
arc, 64
curve, 64, 119

Theorem, 64
domain, 64

Julia set, 107
filled, 122

of a polynomial-like mapping, 220
truncated, 325

of a polynomial-like mapping, 220
properties, 109

Julia, G., 107, 112

Key Lemma for surgery, 60
dependence on parameters, 62

Khinchin, A.Y., 373
Kiwi, J., 357
Kleinian group, 135, 245, 267, 291

elementary, 137
Korn, A., 44
Kœnigs’ Theorem, 110

λ-lemma, 127, 332
Lavaurs, P., 343
Lavrentiev, M. A., 44
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Leau, L., 112
Lehto, O., 21, 23
Lichtenstein, L., 44
lift, 98
limb, 316, 321, 346

embedding, 337, 347
linear conjugacy, 95
linearization, 99, 110

analytic, 101
conformal, 114
parabolic, 113
quasisymmetric, 104

linearizing coordinate, 110, 151, 154
log, 312, 341, 349

Liouville number, 100
local connectivity, see set locally connected
loxodromic transformation, 134
Lyubich, M., 21

Möbius transformation, 134
classification of, 134
of finite order, 134

Mañé, R., 126
Mandelbrot set, 128, 224

generalized, 133
limb of, 316, 346

Mandelbrot-like family, 224
map
R-linear, 8
entire transcendental, 93, 187, 239
expanding, 119
first return, 324
geometrically finite, see geometrically

finite
hyperbolic, 119
integrating, see integrating map
linearizing, see linearizing coordinate
meromorphic transcendental, 93, 187, 240
Minkowski question mark, 295
Misiurewiz, see Misiurewicz map
multiplier, see multiplier map
orientation reversing, 18, 19
proper, 120
quasiconformal, see quasiconformal

mapping
quasirational, 180, 251
quasiregular, see quasiregular mapping
quasisymmetric, see quasisymmetric

mapping
rational, 93

degree of, 93
subhyperbolic, 119, 394

Martin, G., 127
mating, 292, 294, 296, 394

marked, 395
topological, 394

McMullen, C., 168, 225, 244, 248

Gluing Lemma, 253
Measurable Riemann Mapping Theorem,

see Integrability Theorem
Milnor, J., 105, 343–345, 357, 394
Misiurewicz, M.

map, 117
point, 131
polynomial, 131

model map, 147, 369, 386
rigid, 255

modular group, 292, 296
modulus, 30, 192

continuity of, 88
of a quadrilateral, 27
of a torus, 161
of an annulus, 28
opening, 308, 310, 315, 319, 339

Montel’s Theorem, 105, 136
Morrey, C. B., 40, 44, 364
Multibrot set, 133, 156
multiplicity of a parabolic fixed point, 112
multiplier, 108

map, 130, 150, 151, 331
Mumford, D., 138

Năishul’, V. I., 114
near translation, 72, 308, 315, 341
neutral p-cycle, 108
Newton’s method, 220
No Wandering Domains Theorem, 169

for Kleinian groups, 143
for rational maps, 116, 150

normal family, 105
normal form, 110

opening modulus, 349
orbit, 60, 92

periodic, see p-cycle
singular, 116

p-cycle, 92
classification of, 108
multiplier of, 108

parabolic
p-cycle, 108
basin, 388
fixed point, 111

multiplicity of, 112
Flower Theorem, 112
linearization, 113
Möbius transformation, 134
model, 256
surgery, 391

parameter
hyperbolic, 128
plane, 127
space, 126
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parametrization, 64
conformal, 70
quasisymmetric, 68

partial derivatives, 23
Penrose, C., 298
petal, 112
Petersen, C.L., 102, 365, 370
phase space, 105
Pilgrim, K., 120, 267
point

accessible, 177
critical, see critical point
fixed, see fixed point
periodic, see p-cycle
pre-essential, 240
preperiodic, 92
recurrent, 92
regular, 116

pole, 240
polynomial, 93

centred, 97
monic, 97
unicritical, 133, 156

polynomial-like mapping, 219, 291
holomorphic family of, 223

postcritically finite, 394
prime end, 249
principal vein, 337
proper discontinuity, 136
pullback, 15, 16, 16, 55

by quasiregular mappings, 59
notation, 16, 60
of Beltrami forms, 37

pushforward, 17

quadrilateral, 26, 80
modulus of, 27

quasi-Fuchsian group, 141, 162, 244
quasiannulus, 71, 85
quasiarc, 33, 68

quasicircle, 68, 245
quasiconformal

conjugacy, 60, 95

deformation, 144, 148, 201, 245
interpolation, 87, 314, 316, 351
removability, 33
rigidity, 149
surgery, see surgery

quasiconformal mapping
analytic definition, 22, 24

between Riemann surfaces, 35
composition, 31
families of, 34, 38
geometric definition, 28

properties, 31
quasidisc, 68, 85
quasientire, 180

quasimeromorphic, 180
quasirational, 268
quasiregular mapping, 55–57

properties, 58
pullback by, 59

quasisymmetric mapping, 65, 66, 85,
246

composition, 67
quotient torus, 312, 348

radial limit, 177
recurrent, 92
Rees, M., 395
reflection, 18, 20, 242
renormalization, 354, 356

bi, 355
left, 356
right, 357

repelling
p-cycle, 108
fixed point, 110

Rickman’s Lemma, 34
Riemann surface, 34

abstract, 320, 324, 339
atlas, 34
chart, 34

Riesz, F., 172, 177
Riesz, M., 172, 177
rigid rotation, 97

gluing, 226
rigidity, 331

conjecture, 132
rotation function, 103
rotation number, 98, 103, 104, 228

combinatorial, 113, 125, 308, 355
of a fixed point, 114
on invariant curves, 102

rotation ring, 189, 191
twisting, 198

Royden, H. L., 127
Rüssman, H., 115

Sad, P., 126
Schleicher, D., 322
Schottky

circles, 139
group, 142

sector, 308
log-Böttcher, 309, 325
opening modulus, 308
slope, 309

semi-conjugacy, 96
Series, C., 138
set

cellular, 343
exceptional, 177
full, 122
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limit, 136, 244, 291
properties, 137

locally connected, 120, 124, 131, 177,
371

ordinary, 136, 291
properties, 137

postcritical, 117
postsingular, 117
recurrent, 92
regular, 136

Sewing Theorem, 245
Shishikura, M., 118, 179, 225, 232, 235, 240,

282, 321, 333, 354, 395
First Principle, 180, 182, 222

for transcendental maps, 186
Perturbation Theorem, 283
Second Principle, 183, 268

Shub, M., 262
Siegel disc, 114, 116, 119, 189, 225, 228, 232,

233, 235, 370
Siegel, C.L., 114

capture, 190
disc, see Siegel disc
point, 114

singular
orbit, 116
value, 116

singularity, 116
Słodkowski, Z., 127
Sobolev space, 22, 24, 365, 366
spherical metric, 94
standard

annulus, 28, 71
half strip, 72

Steinmetz, N., 170
Straightening Theorem, 221, 374, 393

Sullivan, see Sullivan, D.
Strebel, K., 385
subhyperbolic, see map subhyperbolic
Sullivan, D., 116, 126, 133, 143, 145, 150,

169
dictionary, 146
Straightening Theorem, 184, 223

for transcendental maps, 186
superattracting

p-cycle, 108
fixed point, 111

surgery, 147

cut and paste, 149, 162, 219, 235, 244, 248,
267, 282, 307, 320, 370, 386

disc-annulus, 267
inverse of, 277

for matings, 397
Ghys, see Ghys, E.
intertwining, 343
parabolic, 391
soft, 148, 151, 160, 169, 198, 207
topological, 147
trans-quasiconformal, 148

Świa̧tek, G., 230
symmetry, 18, 20

locus, 344

Tameness Conjecture, 145
Tan Lei, 120, 267, 395
Teichmüller space, 149
test function, 21
thickening construction, 356
Thurston, W., 145
topological conjugacy, 95
Tukia, P., 184
twisting, 198

Uniformization Theorem, 35
Simultaneous, 244

value
asymptotic, 116
critical, 116
singular, 116

Virtanen, K. I., 21

wandering domain, 115, 170
Weyl Lemma, 32, 61
Wright, D., 138

Yampolsky, M., 308, 319, 343
Yin, Y., 120
Yoccoz, J.-C., 101, 115, 321, 355, 371, 376

inequality, 355
near parabolic bound, 382

Young centre, 186

Zakeri, S., 190, 232, 365
Zhang, G., 232
Zoretti’s Theorem, 262
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