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Barta lemma, 179
Berger inequality, 324
Bianchi identity

first, 14
second, 35

Blaschke conjecture, 328
Blaschke theorem, 243
Bol–Fiala inequalities, 254
Bonnessen inequality, 306
bounded geometry

of graphs, 210
Brunn–Minkowski inequality, 281
Busemann functions, 421
Busemann halfspaces, 421

canonical
1–form, 309
2–form, 309

Carleman and Weil theorems, 252, 277
Cartan–Ambrose–Hicks theorem, 154,

222
Chavel,I., 300
Cheeger

constant, 361, 383
modified, 370

finiteness theorem, 409
inequality, 382, 383
theorem, 363

circumdisk, 288
circumradius, 288
comparison theorem

Alexandrov–Toponogov, 420
Alexandrov–Toponogov angle, 400
Alexandrov–Toponogov distance, 400

Bishop, 130, 133
Bonnet–Myers, 84
Cheng, 179, 180
Gromov, 135
Günther–Bishop, 128, 129, 164
Hadamard–Cartan, 85
Heintze–Karcher, 394
Morse–Schönberg, 86, 107
Myers, 190, 198, 223
Rauch, 86, 107, 109, 388, 419

geometric, 390
Toponogov–Cheng, 135

conjugate locus, 114, 115
conjugate point, 80, 104

first, 130
manifold with no, 167, 345

connection
Christoffel symbols of, 5
curvature tensor, 13
in normal bundle, 101
on differentiable manifold, 3
standard, on R

n , 4
torsion tensor, 13

constant sectional curvature, 65
Euclidean space, 65
hyperbolic space, 71
Riemann normal coordinates in, spaces,

92
space form of, 127
spheres, 66, 67, 69

convex
function, 106
hull of set, 268
locally, 97
set, 106, 268, 403
strongly, set, 403
totally, set, 421
weakly, set, 403

convexity
calculations associated with, 403
radius, 406

coordinate system, 112

468

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521853680 - Riemannian Geometry: A Modern Introduction, Second Edition
Isaac Chavel
Index
More information

http://www.cambridge.org/0521853680
http://www.cambridge.org
http://www.cambridge.org


Subject Index 469

coordinates
Fermi, 142, 165

in constant sectional curvature spaces,
286

geodesic spherical, 23, 112
Riemann normal, 90, 110

in constant curvature spaces, 92
covariant differentiation

of tensor fields, 33
in vector bundles, 35

coverings by compacta, 225
curvature

Gauss, 59
mean, 98, 100
nonpositive, 223
positive, 106
Ricci, 60
scalar, 60
sectional, 59
tensor, 13, 94

curvature flow, 267
higher dimensions, 278
theorem for surfaces, 268

cut locus, 117, 156
cut point, 115

anormal, 256
normal, 256

derivative of the determinant, 91
discrete groups, 221
discretization of Riemannian manifold, 213

covering radius of, 213
separation radius of, 213

displacement norm, 208, 227
distance between points, 19
divergence

of a vector field, 150
theorem, 149, 151, 152

eigenvalue inequality, 349
eigenvalue problem

closed, 172
Dirichlet, 172

energy, 311
Euclidean space, 65
exponential map, 12

Faber–Krahn inequality, 302
finiteness theorem, 422

Cheeger, 409
flat torus, 196
focal cut locus, 144
focal cut point, 144
focal locus, 144
focal point, 142

first, 255
of a point, 393

formula
area, 137, 159
coarea, 138, 302, 364

smooth, 159
Gauss–Bonnet, 242
Green, 152, 153
Jellet, 168
Lichnerowicz, 186
Minkowski, 168
Santalo, 339
Weyl

asymptotic, 184
volume of tubes, 166

fundamental domain, 201, 225
Dirichlet, 225

fundamental tone, 175, 186

Gauss
curvature, 59
lemma, 21
map, 164

Gauss–Bonnet
formula, 242
theorem, 240, 243, 274

geodesic, 9
completeness, 26
closed, 217, 228
curvature of path, 236
flow, 10

differential of, 344
hinge, 399

thin, 399
ray, 37
reparametrization of, 386
symmetry, 155
totally, at p, 97
triangle, 400
variation, 74

gradient vector field, 36, 149
graph, 210

Cayley, 211
in Riemannian manifold, 211

covering radius of, 211
Grassmann manifold of k–planes in R

n , 55
Green formula, 152, 153
Gromov convergence theorems, 423
Gromov theorem, 227
growth of groups, 200, 205
Gulliver, R., 346

Hadamard–Cartan
manifold, 422
theorem, 90, 192

Hessian of a function, 41, 99
homogeneous spaces, 156

Riemannian metrics on, 51
two point, 156

© Cambridge University Press www.cambridge.org

Cambridge University Press
0521853680 - Riemannian Geometry: A Modern Introduction, Second Edition
Isaac Chavel
Index
More information

http://www.cambridge.org/0521853680
http://www.cambridge.org
http://www.cambridge.org


470 Subject Index

homotopy considerations, 226
Hopf fibration of S

3, 53
Hopf, E.

conjecture, 338
theorem, 346

Hopf–Rinow theorems and corollaries, 26, 28,
37
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