Index

δ-net, 219 f-vector, 260 h-vector, 267

affine

hull, 42 hyperplane, 42 independence, 42 subspace, 42 algebra

of closed convex sets, 29 of compact convex sets, 29 of polyhedra, 39 of rational polyhedra, 337

Borsuk conjecture, 214 boundary, 47

chromatic number, 182 clique number, 182 closure, 111 codimension, 43 combination

affine, 42 conic, 65 convex, 2 condition

interior point, 170 Kuhn-Tucker, 170 Slater’s, 171 stability, 170 cone, 65

C_+, 161 L^1_+, 161 L^∞_+ , 161 V_+, 161 R^d_+, 160 S_+, 160 base of, 66 dual, 162 homogeneous, 79 moment, 68, 151 of feasible directions, 100 of non-negative polynomials, 73, 151 of positive semidefinite Hermitian matrices, 91 of positive semidefinite matrices, 79 of powers of linear forms, 151 polyhedral, 147 rational, 330

simple, 326 recession, 99 support, 341 unimodular, 353 conic hull, 65 contingency tables, 353 convex

body, 207, 210

symmetric about the origin, 207 combination, 5 hull, 2, 5 set, 2, 5

algebraically open, 45 convolution, 34 coset, 288 crosspolytope, 9 cube, 9

dilation, 6 dimension, 42, 49 direct product, 110 distance, 2 distortion, 243 duality

gap, 165, 168 of L^1 and L^∞, 155 of continuous functions and signed measures, 155 of Euclidean spaces, 155 of spaces of symmetric matrices, 155 of topological vector spaces, 159 of vector spaces, 154 strong, 173

edge, 252 ellipsoid, 203

center of, 203 maximum volume, 209 minimum volume, 209, 216 Euler characteristic, 29, 31 Eulerian numbers, 269 extreme ray, 65

face, 50

figure, 253 proper, 50 facet, 252 Farkas Lemma, 174 feasible flow, 61 forest, 63 Formula

double precision, 71 Euler-Poincaré, 259 Gauss-Bonnet, 261 Inclusion-Exclusion, 28 Pick’s, 291 Stirling’s, 297 Fourier-Motzkin elimination, 38 function

Gamma, 297 generating, 325 indicator, 6, 28 Lovász’s theta, 182 support, 36, 207

graph

d-realizable, 94 chordal, 97 realizable, 94 Grassmannian, 36, 246

halfspace

closed, 23, 43 open, 23, 43 hyperoctahedron, 9 hyperplane, 21, 42

dense, 112, 113 isolating, 44 strictly, 44 separating, 44

strictly, 44 support, 50

identity

Fleck’s, 14 Liouville’s, 14 index of a vertex, 267 inequality

active, 54 Brunn-Minkowski, 206, 234 functional, 206 concentration

for Lipschitz functions, 237, 247 for the Gaussian measure, 236 for the unit sphere, 247 Firey, 207 isoperimetric

for the Gaussian measure, 234 for the sphere, 246 interior, 47, 111

algebraic, 109 interval, 2, 5

kissing number, 304

lattice, 280

A_d, 280 D_n, 281 D^+_n , 281 E_6, 281 E_7, 281 E_8, 281 basis of, 280

fundamental parallelepiped of, 286 reduced, 319 covering radius of, 311 determinant of, 287 dual, 309 fundamental parallelepiped of, 286 packing density of, 302 packing radius of, 302 rank of, 280 standard integer, 280 unimodular, 288 linear functional, 42 positive, 134, 161, 197 map continuous, 110 moment, 4 rigidity, 98 matrix

r-diagonal, 93, 181 doubly stochastic, 56 Gram, 94 permutation, 56 polystochastic, 64 positive definite, 79 positive semidefinite, 79 Hermitian, 91 measure

Borel probability, 22, 134 counting, 23 delta, 134, 197 moments of, 139 standard Gaussian, 232, 233 Minkowski sum, 5 moment curve, 68

neighborhood, 110 neighbors, 252

lower, 268 upper, 268 norm, 119, 216

ℓ^1, 217, 223 ℓ^2, 217 ℓ^∞, 217 Euclidean, 2 numerical range, 90

order, 160

lexicographic, 161 orthogonal labeling, 183

parallel subspace, 42 permutohedron, 256 plan feasible

dual, 163 primal, 163 optimal

dual, 163 primal, 163 point, 1, 5

exposed, 50 extreme, 51 polar, 143, 156 polyhedron, 3, 8

in L^∞[0, 1], 124 rational, 330 transportation, 61 polynomial

of M.-D. Choi and T.-Y. Lam, 78 Ehrhart, 349 Motzkin’s, 78 non-negative, 15, 214 positive, 15 polytopal complex, 261 polytope, 8

24-cell, 147 Birkhoff, 57, 138 centrally symmetric, 274 cyclic, 262 integer, 330 multiindex transportation, 103 permutation, 59 self-dual, 147 simple, 264 simplicial, 264 totally unimodular, 353 transportation, 61 Traveling Salesman, 213 principle

discretization, 139 maximum, 189 problem

Assignment, 58 cycloheptane, 94 cyclohexane, 95 Diet, 55, 175 mass-transfer, 196 min-cost, 103 of linear programming, 55, 128, 163 dual, 163 in the canonical form, 166 in the standard form, 166 primal, 163 of uniform (Chebyshev) approximation, 24, 191 Transportation, 64, 176 Waring’s, 15 projection, 43 projective plane, 145

randomized rounding, 89 ray, 99 reciprocity relation, 329, 334, 351 ridge, 252

scalar product, 2

in the space of polynomials, 16 scaling, 6, 111 semidefinite programming, 179 semigroup, 282, 330, 337 set balanced, 111 closed, 110 compact, 110 extreme, 121 open, 109 simplex, 264

d-dimensional, 48 standard, 9 space

R^∞, 155 R_∞, 47, 49, 108, 117, 155 dual, 115 Euclidean, 1

subgroup of, 279 normed, 119 of continuous functions, 113, 133 of signed Borel measures, 133 projective, 86 quotient, 42 topological, 109

vector, 110 topological vector locally convex, 119 vector, 5 spherical angle, 149 exterior, 149 straight line, 42 sublattice, 288

index of, 288

tensor product, 219 Theorem

Alaoglu’s, 116 Bipolar, 144, 159 Birkhoff-von Neumann, 4, 57 Blichfeldt’s, 293 Bohnenblust’s, 93 Brianchon-Gram, 344 Brickman’s, 4, 89 Brion’s, 346 Carathéodory’s, 10

colored, 11 dual, 137 Center Transversal, 24 Dines’, 84 Doignon’s, 318 Dvoretzky’s, 247

dual, 247 Eberhard’s, 266 Gauss-Lucas, 8 Ham Sandwich, 24 Helly’s, 18

colored, 21 fractional, 20 measure of the intersection, 20 hidden convexity, 84 Hilbert’s, 77 Howe’s, 318 Isolation, 45 Jung’s, 24 Kirchberger’s, 21 Krasnoselsky’s, 24 Krein-Milman, 121

for cones, 66 in Euclidean space, 52 Kronecker’s, 314 Lagrange’s, 299

Lyapunov’s, 130 M.B. Gromova’s, 63 Milman’s QS, 248 Minkowski’s Convex Body, 294 Minkowski’s Extremal Convex Body, 296 Minkowski’s Second, 296 Minkowski-Hlawka, 306 of Bakonyi and Johnson, 97 of Friedland and Loewy, 93 of Li and Tam, 85 of Pukhlikov, Khovanskii and Lawrence, 338 Piercing, 20 polarity is a valuation, 147 Polya’s, 16 Rado’s, 257 Radon’s, 17 Schur-Horn, 4 Straszewicz’, 50 Tikhonov’s, 110 Toeplitz-Hausdorff, 90 Tverberg’s, 18 Volume Ratio, 248 Weak Duality, 164 Weyl-Minkowski, 9, 55, 145 topology, 110

stronger, 110 weak^∗, 115 weak, of the duality, 157 weaker, 110 transformation linear

adjoint, 156 dual, 156 projective, 253 translation, 6, 111 tree, 63 triangulation, 332

valuation, 29 variance, 141 vector, 1, 5 vertex, 54, 252 volume, 2, 35

dual, 149, 207 intrinsic, 35, 36 volumetric barrier, 207

zonotope, 256, 292