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Index

# the number of isolated points of an
analytic set, e.g., #M, 211

. the dot denotes differentiation in the
complex time, e.g., &, Y, etc., 2

A(U) = O(U) N C(U) functions
holomorphic in U and continuous in
the closure, 2

o parabolic germs tangent to identity
with order p + 1, 83, 374

A, foliations of degree < r in a fized affine
chart, 473, 499

A’ foliations of degree r with invariant I
and r + 1 distinct singularities on it,
499

ok, \ Space of m : n-resonant germs in
Diff(C, 0), 399

Aut 2l automorphism of a commutative
algebra 2, 12, 31

B, foliations of projective degree r, i.e.,
defined by polynomial vector fields of
degree < r in any affine chart on P2,
474

Bs Bonnet set, 516, 517, 543

C field (line, plane, ...) of complex
numbers, 599

C(K) functions continuous on a compact
K, 3, 601

D open unit disk on the complex plane
{]z|] < 1}, 599

D(C™,0) germs of holomorphic vector fields
at the origin of C™, 9

D(U) vector fields holomorphic in U, 9

D[[C™, 0]] formal vector fields in C™ at the
origin, infinite jets of vector fields, 31

Der 2 derivation of a commutative algebra
2, 10, 31

Diff (C™, 0) group of germs of holomorphic
self-maps with the operation of
composition, 12

Diff[[C™, 0]] formal isomorphisms of C™ at
the origin, 32

Diff1(C, 0) germs of holomorphisms from
Diff(C, 0) tangent to identity, 82

E exceptional divisor on M, 114

&o,1 saddle-nodes formally equivalent to
the 22 dw 4+ wdz = 0, 420

exp(tF) time t flow of a vector field F', 35

I infinite line P2 ~. C2, 470

Tn: JUT) — T n-jet bundle, 342

s00(F, ) vanishing order of a singular
foliation JF restricted on a separatrix -,
246

A®(U) the exterior algebra of holomorphic
differential forms, 16

AF(C™,0) germs of holomorphic k-forms at
the origin in C", 17

M complex Mobius band, 114

M(C™, a) meromorphic germs at a € C™,
603

M(U) meromorphic functions in a domain
(on a manifold) U, 22

MAE Martinet—Ramis modulus, 423, 424

M\ space of Ecalle-Voronin moduli, 384

M g)\ coboundaries of normalizing cochains
for parabolic germs, 384

M Zli » space of Ecalle-Voronin moduli in
the Fourier representation, 393

M ;’; coboundaries of normalizing cochains
for parabolic germs in the Fourier
representation, 393

O(C™, a) germs of functions holomorphic at
a point a € C™, 601
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Index

O(U) functions holomorphic in an open
domain U, 1, 599

P = P! projective line, Riemann sphere S2,
599

P Picard operator, 3-7

P* complex projective space, 599

Qf.g = O(C2,0)/(f, g) local algebra of two
germs f,g € O(C2,0), 125

R real numbers, 599

RP? real projective space, 599

Sk real k-dimensional sphere (smooth
manifold), 599

TM = J, TaM tangent space to a
manifold M, union of tangent spaces
T, M at all points a € M, 235

Ta (£, F) the order of contact between
foliation ¥ and a noninvariant line ¢ at
a point a € £, 476

I'(7) meromorphic sections of a
holomorphic vector bundle 7, 295

QM(T') “meromorphization” of
holomorphic objects defined on a
holomorphic manifold 7', 168

®O(A), ®C[\] “parameterization” of
different objects (vector fields,
self-maps, etc.) by extra parameters A,
216

&4 holomorphic line bundle of degree d over
the Riemann sphere P, 292

m maximal ideal of germs or formal series,
vanishing at the origin, 30, 31, 123,
136, 139, 205

alternative, 165

Abelian integral, 512

affine equivalence, 576
algebraic decidability, 153, 154
almost complex structure, 386
almost regular germ, 456
asymptotic series, 359

Bautin depth, 203
Bautin ideal, 203, 205, 216
of elliptic family, 215
periodic, 206
Bautin index, 203
Bernstein classes, 214
Birkhoff factorization, 312, 353
Birkhoff—-Grothendieck cocycle, 292, 305
blow-up, 115
blow-down, 115
of analytic curve, 118
of singular foliation, 119
simple, 117
Bonnet discriminant, 516
Bonnet set, 516

Brieskorn lattice, 518
Brjuno condition, 373
bundle
fiber of a bundle, 256
normal, 434
topological, 194
vector, 285
bundle map, 289

Camacho—Sad index, 234
canonical loops, 313, 314, 568, 569, 587,
588, 595

capacity, 76, 79
Cartan cocycle, 305
Cauchy—Riemann equations, 599
center, 147
center manifold, 420
centralizer

parabolic, 397
characteristic matrix, 273, 275
characteristic number (exponent), 472, 499,

569, 570, 578, 581, 595

coboundary

additive, 381

matrix, 287

mulitiplicative, 287
coboundaty

compositional, 381
cochain, 287, 288

normalizing, 383

vector, 295
cocycle

matrix cocycle, 287
cofactor, 229, 493, 500

Darboux cofactor, 496

invariant, 478
cohomology bundle, 539
combinatorial complexity

of a homeomorphism, 586
companion system, 332
complex Mobius band, 115
complex structure, 386
cone, 547
connexion, 236

meromorphic, 472
connexion form, 234, 299
connexions

F-related, 299
corner singularity, 149
covering

nice, 376

standard, 362
Cremer germ, 431
critical locus, 515, 522
cuspidal singularity, 56
cycle

of pseudogroup, 94



Index

623

cyclicity, 201, 444
complex, 211

decidability, 151, 154
decidable set, property, 161
deformation
of foliation, 577
deformational rigidity, 578
degree
of a foliation, 473, 475
of line bundle, 292, 436
Dehn twist, 531
density condition, 97
derivation, 10
derivation-division process, 211
determinant bundle, 291
dicritical
generaized dicritical singularity, 242
singularity, 121
dicritical singularity, 119
differential
invariant Darboux differential, 496
displacement function, 201
divisor, 123
exceptional, 115
preimage by a holomorphic map, 125
Dulac germ, 432
Dulac ideal, 215

Ecalle-Voronin modulus, 374, 384-386,
389, 392-395, 399-401, 413, 621
elementary singularity, 56, 112, 119, 404
elliptic germ, 405
elliptic singularity, 57
generalized, 166
equivalence
affine, 576
of Martinet—Ramis moduli, 423
of matrix cocycles, 288
of Stokes collections, 363
of vector bundles, 289
Euler field, 473
Euler system, 262
exterior algebra, 16

factor
invariant, 478
fiber, 256
fiber-valued form, 298
fibered map, 289
first integral, 180
primitive, 180
first return map, 451
fixed point, 3
flat function, 352, 359
focus, 147
weak, 173

foliation, 13
Darbouxian, 479
Hamiltonian, 478, 511
integrable, 25, 479
logarithmic, 196
reversible, 198
formal equivalence, 40
ramified, 358
formal flow, 34
formal map, 31
formal series, 29
functional cochain, 381
fundamental matrix solution, 258
fundamental system of solutions, 258

gauge equivalence, 261

formal, 265, 268

local, 265

meromorphic, 263
gauge map, 261
Gauss—Manin connexion, 539
generalized dicritical singularity, 242
generalized elliptic singularity, 165, 166
germ

almost regular, 456

elliptic, 405

hyperbolic, 70, 97

parabolic, 82, 374
global desingularization, 484

Hilbert number, 442
Hilbert’s sixteenth problem

infinitesimal, 512
holomorphic foliation

singular, 23
holomorphy

transversal, 578
holonomy

group, 19

map, 19

vanishing, 183
homological equation, 42
homology bundle, 539
hyperbolicity, 106

complex, 548

real, 106, 558
hyperelliptic polynomial, 545
hypergeometric equation, 349

index

of a separatrix, 234
infinitesimal Hilbert problem, 512
integrability

Darbouxian, 196

formal, 180

in quadratures, 59

meromorphic, 195
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of foliation, 180 monodromy group, 260
integrable monodromy map, 147
foliation, vector field, 180 monodromy matrix, 260, 333
integrable germ, group, 90 monopole, 281-284, 308, 309, 312, 318, 353,
integrable section, 344 355
integral of foliation, 180 multiplicity, 127
integrating factor, 504 of singular point, 120
intersection
isolated, 129 nice p-covering, 376
multiplicity, 127 nilpotent singularity, 56
intersection graph, 544 nodal point, 492
intersection index, 129 node
invariant differential, 495 rational, 141, 242
invariant factor, 493 nondicritical singularity, 119
irreducible germ, 602 normal bundle, 434
normal component, 578
jet bundle, 342 normalization, 483
jet extension, 343 normalizing cochain, 362

null leaf, 257, 262
Kapteyn form, 225

operator

leading matrix, 352, 355 irreducible, 332
leaf orbit

local, 14 of a pseudogroup, 94
level of a conformal germ, 83 orbital equivalence
Liénard equation, 59 holomorphic, 23
limit cycle, 148, 453 topological, 23

complex, 94 orbital symmetry, 86

of holomorphic foliations, 572 order

of pseudogroup, 94 of a function germ, 131
line bundle, 291 of curve, 243
line field, 16 of meromorphic section, 296
linear differential operator, 331-340, 345, of singularity, 120, 243

350

local algebra, 125 parabolic germ, 82, 374
local irreducibility, 354 period matrix, 533
local leaf, 14 periods
local ring, 30 for linear flow on C™, 555
local section, 294 Petrov module, 519
locus phase portrait, 143

critical, 522 Picard—Lefschetz formula, 532
logarithmic form, 196 Picard—Vessiot extension, 335
Lotka—Volterra system, 232 plaque, 14
Lyapunov stability, 178 Poincaré domain, 61

Poincaré problem, 233, 242, 478

Moébius band, 115 Poincaré rank, 263, 352
majorant operator, 62—64 Poincaré—Dulac series, 215
map-cochain, 381 Poincaré-Dulac—Levelt normal form, 270
matrix logarithm, 35 Poincaré-Lyapunov theorem, 179
Max Noether theorem, 489, 585 polycycle, 450
metabelian group, 85 hyperbolic, 455
minimal polynomial, 481 monodromic, 452
moderate growth condition, 265 polydisk, 600
monic operator, 330 polyradius, 600
monoblock, 325 projective degree, 473
monodromic singularity, 147 pseudogroup

monodromy data, 277 finitely generated, 94
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quotient equation, 59, 217, 409, 463

radical (adj.), 203, 204, 223, 225, 231, 232
radical (n.), 203, 225, 231
ray
separation, 359
reduced equation, 478
regular part of analytic variety, 602
relative cohomology, 512
residue matrix, 263
residue of connexion, 300
resonance, 41
additive, 41
for irregular singularities, 355
Fuchsian systems, 269
multiplicative, 52
resonant monomial, 45, 57
resonant tuple, 41
Riemann-Hilbert problem, 312
rigidity, 92, 100, 554
deformational, 577, 578
ideal, 576, 577, 595
of conformal germs, 100, 104, 105
of foliations, 545, 554, 566, 569, 576
of Riemann surfaces, 100
reasonable, 587-589, 595

saddle

resonant, 57
saddle-node, 57

self-map, 60
saturation, 20, 185, 186
Sauvage cocycle, 307
Schroder—Koenigs theorem, 70, 74
sealing map, 415
section

local, 300

of a bundle, 294
sector, 359

acute, 365

elliptic, parabolic, hyperbolic, 145

mixed, 368

of fall, 352, 368

of jump, 352, 368
sectorial decomposition, 146
sectorial description, 151
semi-monodromy, 167
semi-section, 451
semialgebraic set, 154
semianalytic set, 159
semiformal series, 50, 202
separatrix, 24, 119, 121, 233
series

formal, 29

semiformal, 50, 202
Siegel domain, 61
simple foliation, 191

singleton, 325
singularity
Fuchsian, 268
irreducible, 354
monodromic, 147
regular, 332
for linear system, 266
skeleton of a polydisk, 600
solution
formal, 34
solvable group, 85
splitting type, 304
square-free equation, 478
standard cocycle, 292
standard covering of P, 291
standard domain, 456
Stokes collection, 363
trivial, 363
Stokes line, 359
Stokes matrix, 360
stratification, 602
strongly contracting operator, 65
sufficient jet, 154

tangency order, 139

total, 476
tangency point, 119, 120, 122
tangency to identity, 31
tangent bundle, 286
tangent form, 121
Taylor series

of functional cochain, 381
topological orbital equivalence, 23
trace connexion, 303
trace of foliation, 547
trail

of a leaf, 579
trail foliation, 580
transition time, 557
transversal holomorphy, 578
trivialization of a map, 286

uniformization, 602
unipotent operator, 32, 363

vanishing cycle, 531
vanishing holonomy, 122, 437
vanishing order, 246
variation of constants, 259
vertical function, 359

weak focus, 173
weight
of a component of the exceptional
divisor, 244
Wronskian, 334



