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Hoo, 48, 73, 75, 76, 82

analysis
constrained system, 30
disturbance, 7, 10, 11, 13, 14
time-delay systems, 284

Bernstein’s algorithm, 172
Bilinear Matrix Inequality, 49

central path, 226

Cholesky factor, 296, 298, 300, 303
column echelon form, 296, 298, 300
complementary slackness, 222
conic relaxations, 124

conjugate gradients, 197
constraint qualification, 51, 53
controllability, 56, 207, 232

convex optimization, 239, 244
copositive matrices, 123
cutting-plane method, 197

dual SDP, 204
duality, 54, 204
gap, 222

energy density spectrum, 251
exponential nonlinearity, 39

Fejér-Riesz theorem, 243
filter design, 200
fixed-order controller, 48, 73, 74
form, 121, 125
even, 125, 128

homogeneous, 88, 90
positive on the simplex, 123
frequency-domain inequality, 199

gain-scheduling, 103, 203
generating basis, 296-299, 302-305
global optimization, 293

global optimum, 294, 295
GloptiPoly, 293, 294, 299, 306
Goursat transform, 159

Grobner bases, 186

Hankel matrix, 242, 262
Hessian, 129
Hilbert, 154

ideal, 5, 186

integral quadratic constraints (IQCs),

200
interior-point algorithm, 204
general-purpose, 204-210
implementation of, 204
primal-dual, 204, 222

interpolation constraints, 239, 245, 246

irrational nonlinearity, 38

Kalman-Yakubovich-Popov lemma, 112,

195
KYP-SDP, 195-235

Lagrange polynomial, 242, 244
Linear matrix inequality, see LMI
linear programming, 227
linear-quadratic regulator, 201
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LMI, 73, 74, 78, 80, 82, 88, 92, 94-96,
99, 195
infinitely constrained, 280
relaxations, 61, 294, 295, 298-300,
302-304, 306, 308, 309
localizing matrix, 294, 303
LPV systems, 103
Lyapunov
equation, 209, 230
function, 87, 99, 202
function domain of attraction, 191
function parameter-dependent, 88,
99, 103, 283
stability, 27

Markov-Lukéacs theorem, 241
moment matrix, 294-296, 298-300,
302-304, 307, 308

monoid, 5
monomial, 4
Motzkin, 156

form, 307

polynomial, 308
moving average system, 251
multipartite structure, 279
multiplication matrix, 297, 299, 304

Nesterov-Todd scaling, 226
Newton equations, 204, 226, 228
Newton polytope, 185, 279
non-polynomial vector field, 29
nonlinear controller synthesis, 289
nonlinear stability analysis, 282

Pélya’s theorem, 159
Pélya’s theorem, 123
parametric robustness analysis, 283
parametric uncertainty, 87, 92
PID control, 47, 48
polynomial, 4, 73
compact level set, 129
even, 125
homogeneous, 121
inequalities, 151
matrix, 49, 78
non-negative, 239
positive, 73, 294
positive on the unit sphere, 123
sparsity, 279

system of equations, 296, 300, 301,
305, 309

uncertain two-variable, 169

with nonnegative coefficients, 125
Positivstellensatz, 5, 184, 281

Putinar’s, 123

Schmiidgen’s, 123
Putinar, 50, 151

positivstellensatz, 123

quadratic module, 151

real algebraic geometry, 181

recasting, 29

relaxations, 61

Riccati equation, 201

robust analysis, 57

robust control, 200, 215

robust parametric margin, 96, 98

robust stability, 87, 90, 94, 96, 99, 173,
200, 203

S-procedure, 6
safety verification, 287
saturation nonlinearity, 34
scalarization, 58
Schmiidgen’s positivstellensatz, 123
Schur
complement, 255
decomposition, 297, 299
SDPT3, 217, 223
SeDuMi, 217
semialgebraic set, 151, 181
semidefinite program, 49, 203, 222
dual, 204
optimality conditions, 222
simplex, 121
singular value decomposition, 295, 296
SOS, see sum of squares
SOSTOOLS, 27, 186, 273
sparsity, 185, 279
SPR, 73
stability of 2D polynomials, 165
stabilization, 103
state feedback, 15
algorithm, 17
example, 19
with saturation, 18
sum of squares, 50, 109, 125, 129, 151,
294
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decomposition, 26, 274 Toeplitz matrix, 244

matrix, 50, 59 trigonometric nonlinearity, 36
on invariant rings, 190

on quotient rings, 187 Vandermonde

polynomial, 4 confluent matrix, 267
program, 28, 274 factorization, 242
programming, 6 matrix, 242, 246, 247, 261
via SDP, 183

symmetries, 188 Youla-Kucera parametrization, 74, 199
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