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actions of algebraic groups on varieties, 114

adele topology, 11, 12

adeles, 11, 293, see also group of adeles; ring

of adeles

adelic space, 294

adelization of a regular map, 295–297

adjoint representation, 58

algebraic group, 54

absolutely almost simple, 71

adjoint, 71

defined over K, 55

diagonalizable, 59

K-anisotropic, 75

K-isotropic, 75

of compact/noncompact/mixed type, 243

pseudo-reductive, 66

quasisplit, 66

reductive, 66

semisimple, 66

simply connected, 71

split, 66

unipotent, 64

algebraic number field, 1

algebraic torus, 60, see also torus

analytic structure, 128

anisotropic kernel, 77

approximation

strong, 15, 301

weak, 15

arithmetic group, 198

birational isomorphism, 113

BN-pair, 174

Borel Density Theorem, 243

Borel subgroup, 65

Brauer group, 31

Bruhat decomposition, 68

relative, 76

building, 173

Cartan decomposition, 175

central isogeny, 71

character of an algebraic group, 60

Chebotarev Density Theorem, 10

Chevalley basis, 73

Chevalley group, 74

Chevalley’s theorem, 115

stronger version, 115

class number, 2, 302

clopen set, 138

coboundary map, 25, 84

cohomology, 17

continuous, 22

Galois, 23

non-abelian, 23

of algebraic groups, 83

commensurability subgroup, 244

compactness criterion

for GA/GK , 314

for GR/GZ, 249

completion, 4

congruence subgroup, 155, 200

connected component, 58

convergence factors, 315

corestriction map, 22
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decomposition group, 7

Dieudonné determinant, 44

differential form, 193

associated measure, 196

invariant, 193

Dirichlet Unit Theorem, 248, 335

generalized, 333

distinguished vertex, 76

dominant morphism, 111

Eisenstein polynomial, 10

exponential map, 135

truncated, 64

field

local, 5

non-Archimedean, 5

of definition, 111

field extension

totally ramified, 6

totally real, 271

unramified, 6

finite presentability

of arithmetic groups, 228

of S-arithmetic groups, 329

finiteness of the volume

of GA/GK , 314

of GR/GZ, 253

finiteness theorem for the orbits

of arithmetic groups, 225

of S-arithmetic groups, 324

forms

of absolutely almost simple K-groups, 89

inner, 76, 90

outer, 76

of algebraic K-tori, 87

of K-objects, 77

classification in terms of Galois

cohomology, 78

fractional ideal, 2

Frobenius automorphism, 7

fundamental domain, 190

fundamental group (of a semisimple algebraic

group), 72

fundamental set, 191, 219, 225, 305, 322

Galois cohomology of algebraic groups, 83

group

algebraic, 54, see algebraic group

compactly presented, 177

of characters, 60

of cocharacters, 61

of S-units, 322

of units, 199

profinite, 159

pro-p, 160

self-adjoint, 144

unimodular, 187

with bounded generation, 237

group of adeles, 300

finite, 301

integral, 300

principal, 300

S-integral, 300

group of S-adeles, 300

Haar measure, 186

Hasse norm principle, 17

Hasse–Minkowski Theorem, 16

higher finiteness properties, 336

Hilbert’s Theorem 90, 81

Hochschild–Serre spectral sequence, 22

for non-abelian cohomology, 27

ideal class group, 2

ideles (group of), 12

integral, 13

principal, 13

S-integral, 13

special, 14

idele topology, 13

index of a central simple/division algebra, 29

inertia group, 11

inflation map, 21

invariant of a central simple/division algebra,

32

Inverse Function Theorem, 128

inverse/projective limit, 159

inverse/projective system, 159

involution (of an algebra), 96

of the first kind, 96

of orthogonal type, 98

of symplectic type, 98

of the second kind, 96

isogeny, 71

Iwahori subgroup, 173

Iwasawa decomposition

for a reductive group, 152

for GLn(R), 149

Jordan decomposition, 59
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Killing form, 58

lattice

in a locally compact topological group, 189,

262

in a vector space, 47

lemma

Hensel’s, 165

Minkowski’s, 274

on closed orbits, 115

Shapiro’s, 22, 28

Levi decomposition, 66

Lie algebra

of an algebraic group, 58

of an analytic group, 135

Lie subgroup, 135

local-global (Hasse) principle, 16

logarithmic map, 135

truncated, 64

Mahler’s compactness criterion, 250

measure

Borel, 186

Haar, 186

Tamagawa, 315

modular function, 187

modulus of an automorphism, 186

morphism

dominant, 111

K-defined, 55

of algebraic groups, 54

multidimensional conjugacy classes, 116

multinorm torus, 62

non-abelian cohomology, 23

nonsingular point, see simple point

norm torus, 62

order (in a finite-dimensional algebra),

48

maximal, 48

orthogonal group, 93

special, 93

Ostrowski’s theorem, 3

parabolic subgroup, 66

standard, 71

parahoric subgroup, 173

polar decomposition

for a reductive group, 146

for GLn(R) and GLn(C), 142, 144

Prasad volume formula, 263

applications, 263

product formula, 13

profinite group, 159

projective/inverse limit, 159

projective/inverse system, 159

pro-p group, 160

pseudobasis, 47

quotient varieties (of algebraic groups), 59

radical, 66

unipotent, 66

ramification groups, 11

ramification index, 6

rank of an algebraic group

absolute, 65

over K, 75

Rank Theorem, 337

reduced norm, 30

reduction modulo a maximal ideal, 164

smooth, 165

reduction theory

for arithmetic groups, 204, 220

in GLn(R), 203

for S-arithmetic groups, 321

representation variety, 119

residual degree, 6

residue algebra, 31

residue field, 6

restricted topological product, 188

restriction map, 21

restriction of scalars, 56

ring of adeles, 11, 12

integral, 12

principal, 12

S-integral, 12

root system, 67

relative, 75

S-arithmetic group, 203, 322

Schur multiplier, 19

self-adjoint group, 144

Shapiro’s Lemma, 22

noncommutative version, 28

Siegel set, 205, 255

generalized, 266

simple point, 112

singular point, 112

special cover, 88

special linear group, 90
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spinor group, 95

splitting field

of a central simple algebra, 30

of a diagonalizable group, 60

stabilizer of a lattice, 51

strong approximation, 301

absolute, 301

Sylow pro-p-subgroup, 161

symplectic group, 93

system of simple roots, 68

Tamagawa measure, 315

Tamagawa number, 316, 321

tangent space, 112

Tannaka–Artin problem, 30

theorem of

Albert–Hasse–Brauer–Noether, 42

Bartels–Kitaoka, 276

Behr, 177

Borel–Harish-Chandra, 224

Eichler, 43

Harish-Chandra, 213

Hermite, 10

Matsumoto, 161

Mostow, 144, 148

Noether, 166

Platonov–Yanchevskiı̆, 34

Prasad–Raghunathan, 40

Riehm, 133

Skolem–Noether, 29

Wang, 44

Whitney, 138

theorem on dimension of fibers, 111

Tits index, 77

Tits system, see BN-pair

topology

adele, 11, 12

associated with a valuation, 125, see also

v-adic topology

idele, 13

torus

anisotropic, 60

multinorm, 62

norm, 62

quasisplit, 62

split, 60

transgression map, 22

twisting, 26, 78, 79

uniformizer, 6, 32

unimodular group, 187

unirational variety, 114

unitary group, 97

special, 97

universal cover, 72

K-defined, 88

v-adic topology, 125

valuation, 2

Archimedean, 3

complex, 5

extension of, 3

logarithmic, 3

non-Archimedean, 3

normalized, 13

p-adic, 3

real, 5

valuation ideal, 5

valuation ring, 5

variety

K-defined, 111

of Borel subgroups, 123

of maximal tori, 121

rational, 113

smooth, 113

unirational, 114

Weyl group, 68, 75, 174

Whitehead group,

reduced, 30

Witt index, 95
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