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abelian category, 228
abelian variety, 179
Abhyankar’s conjecture, 137
Abhyankar’s lemma, 188
additive category, 228
affine curve
normal, 109
over C, 104
over algebraically closed field, 102
over general base field, 106

affine morphism, 150
affine scheme, 143
affine variety
normal, 103
over algebraically closed field, 100

Albanese variety, 197
algebraic closure, 1
algebraic hull, 240
anti-equivalence of categories, 17
antipode, 207
Artin–Schreier theory, 8
for schemes, 195

automorphism
of cover, 30

base change
of affine curve, 108

Belyi’s theorem, 127
branch point
of holomorphic map, 68

branched cover
in topology, 69
of algebraic curves, 118

category, 15
closed immersion of schemes,

146
coalgebra, 209
coherent sheaf, 149
comodule, 210
complex manifold, 65
complex torus, 66
compositum of subfields, 3

connection, 56
with logarithmic poles, 58

connection matrix, 56
of differential module, 243

constant sheaf, 47
coordinate ring, 100
cover
of Riemann surface, 70
of topological space, 28

cyclotomic character, 126

differential field, 244
differential Galois group, 245
differential module, 244
dimension of scheme, 145
dimmension
of affine variety, 102

direct limit, 49
direct system, 49
divisor, 193
Douady’s theorem, 81
dual object in tensor category, 224

equivalence of categories, 17
essential extension, 234
essentially finite sheaf, 253
essentially surjective functor, 18
étale algebra, 22
étale morphism, finite, 152
of curves, 114
of proper normal curves, 118

Euler characteristic, 90
even group action, 29

faithful functor, 18
fibre functor
in topology, 36
non-neutral, 238
on schemes, 166
on Tannakian category, 232

fibre of morphism of schemes, 147
fibre product
in categories, 228
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of schemes, 146
of topological spaces, 44

finite locally free sheaf, 249
finite morphism
of affine curves, 109
of schemes, 148

flat connection, 57
flat morphism, 152
free profinite group, 81
Frobenius automorphism, 11
Frobenius element, 201
fully faithful functor, 18
functor, 16
fundamental group
of abelian variety, 181
of compact Riemann surface, 87
of normal curve, 120
of normal curve over C, 121
of normal scheme, 170
of scheme, 167
of scheme over C, 184
of unirational variety, 205
topological, 35

fundamental group scheme, 254
fundamental groupoid, 45

Galois closure of scheme, 163
Galois cover
in topology, 31

Galois extension of fields, 4
Galois theory
for finite field extensions, 5
for infinite field extensions, 13
for Riemann surfaces, 76
for schemes, 162
for topological covers, 32

generator in abelian category, 229
generic point, 145
genus
of Riemann surface, 86

geometric
fibre, 153
point, 152

geometrically integral
curve, 108
proper normal curve, 123
scheme over a field, 175

Grothendieck’s specialization theorem, 187
group scheme, 163
affine, 206

Harbater’s theorem, 86
holomorphic function, 67

holomorphic map, 67
is open, 68

homotopy exact sequence, 177
Hopf algebra, 208
hypergeometric differential equation, 62

induced cover, 84
inertia subgroup, 94
inverse Galois problem
over C(t), 80
over Q(t), 129

inverse limit, 10
inverse system, 10
invertible sheaf, 149
isogeny, 179

Katz–Lang theorem, 199
Kummer theory, 8
for schemes, 194

Lang’s theorem, 201
Lang–Serre theorem, 179
Lefschetz hyperplane theorem, 183
local parameter, 105
local ring of a point, 101
local system, 51
locally connected space, 30
locally constant sheaf, 47
locally free morphism, finite, 152
locally free sheaf
on complex domain, 55
on scheme, 149

locally ringed space, 143
locally simply connected space, 36

maximal prime-to-p quotient of profinite
group, 135

meromorphic function, 72
Mochizuki’s theorem, 138
monodromy action, 36
morphism
of affine varieties, 100

morphism of functors, 17

Néron–Severi group, 196
normalization
of affine curve, 110
of integral scheme, 157

open immersion of schemes, 146
open subscheme, 146
opposite group, 37
outer Galois action, 125, 176
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p-adic integers, 11
patching
of sheaves, 59
of topological covers, 84

path-connected space, 35
perfect field, 4
Picard group, 193
Picard variety, 196
Picard–Vessiot extension, 244
Pop’s theorem, 15
presheaf, 45
pro-p-Sylow subgroup, 25
pro-representable functor, 167
profinite branched cover, 121
profinite completion, 10, 38
profinite group, 10
topology of, 12

projective morphism, 148
projective object, 229
proper holomorphic map, 68
proper morphism, 148
proper normal curve, 112
over C, 119

pullback
of topological cover, 44

quasi-coherent sheaf, 149
quasi-inverse functor, 17
quotient space
by group action, 29

ramification index
algebraic, 96
algebraic and holomorphic, 116
of holomorphic map, 68

reduced ring, 23
regular function, 101
representable functor, 19
representation of affine group scheme,

212
Riemann surface, 65
Riemann’s Existence Theorem, 72
Riemann–Hilbert correspondence, 57
Riemann–Hilbert problem, 60
Riemann–Hurwitz formula, 90
rigid tensor category, 224
rigid tuple of conjugacy classes, 131
ringed space, 106

scheme, 143
integral, 145
locally Noetherian, 145
normal, 145

reduced, 145
regular, 145
smooth, 151

Section Conjecture of Grothendieck,
140

semi-stable sheaf, 251
separable closure, 3
separated morphism, 147
Shafarevich’s theorem, 136
sheaf, 46
of holomorphic functions, 67

sheaf of differential forms, 150
skyscraper sheaf, 47
special fibre, 147
specialization map, 189
splitting field, 6
stalk of (pre)sheaf, 49
structure sheaf, 143
subbundle, 251
subcoalgebra, 211

Tamagawa’s theorem
on curves over Fp , 136

Tamagawa–Mochizuki theorem, 138
tame fundamental group, 191
Tannakian category
general, 238
neutral, 232

Tannakian fundamental group, 232
Tate module, 181
tensor category, 222
tensor functor, 224
morphism of, 225

torsor
under group scheme, 165
under topological group, 45

triangulation, 88
trivial cover, 28

universal cover, 43
unramified class field theory, 202

vector bundle
holomorphic, 55
on scheme, 251

Weil pairing, 197
Wronskian matrix, 260

Yoneda lemma, 20

Zariski topology, 100
Zariski–Nagata purity, 158
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