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τ -decomposition, 58, 64, 82
2-D polynomial, 110

algorithm
continuous pole placement, 157, 176
delay-crossing set, 92
gradient sampling, 212
nonsmooth steepest descent direction,

214
optimization of stability radii, 202

asymptotic
expansion, 10
growth, 8, 19

averaging, 134, 143

bifurcation
Hopf, 125, 273
torus, 141

cell interaction
strong, 339, 347
weak, 338, 347

chaotic behavior, 262, 275
characteristic

equation, 7, 16, 17, 316
function, 7, 59, 288, 331, 336
matrix, 7, 16, 34, 58
multiplier, 140
return time, 68
root, 7, 13, 16, 17, 30

collocation, 139
communication network, 261
comparison system, 136, 316, 317, 328
congestion control, 261
consensus

functional, 318, 324
problem, 313

realization, 320
region, 321, 322, 324

continuation, 69
control canonical form, 152
controller

construction, 231
fixed-order, 210
observer based, 173
prediction based, 279, 297
static output feedback, 223, 251
static state feedback, 151, 197, 209

criterion
Nyquist, 224, 285
Tsypkin, 332

curves
closed, 105
envelope, 10, 22
open-ended, 106, 343
spiral-like, 105, 343

D-subdivision, 58, 60, 81, 273
delay

average, 314
block, 251, 259
bound, 266
commensurate, 80, 110, 256, 352
communication, 261
control-time interval, 261, 262
critical, 68
crossing direction, 87, 93, 107
destabilizing, 68, 267
distributed, 135, 137, 169, 313, 328
gamma-distribution, 137, 314
gap, 314
input, 156, 197, 199, 297
interference phenomenon, 110, 113,

114, 121
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invariance properties, 62, 86, 233
large, 335, 347
margin, 68, 333
mismatch, 281, 286, 308, 311
multiple, 4, 114, 166, 251
parameter space, 85, 113, 288
propagation, 329
pseudodelay, 82, 88, 89, 97, 110
ratio, 113
rationally dependent, 119, 262, 284,

352
rationally independent, 352
ray, 113, 115, 125
reversal, 244
round-trip time, 261, 262
sensitivity, 22, 206, 267, 279
shift, 86
single, 60, 96, 199, 223
small, 264, 265, 335, 347
stabilizing, 223, 262, 267
switch, 244, 265
time-varying, 133, 270
transport, 329, 330, 347
uncertainty, 111, 279

eigenfunction, 7, 16, 69
eigenvalue

generalized, 77, 92, 231, 264
multiplicity, 7, 16, 75, 321
optimization, 209, 210
semi-simple, 75, 93, 110
simple, 71, 74, 93, 320
weak interaction, 78

eigenvalue problem
linear, 14, 31
nonlinear, 14

eigenvector, 7, 16
elimination principle, 88, 92, 94
equation

delay differential, 4
delay-difference, 16, 22, 130, 282,

299
delayed logistic, 275
partial differential, 144, 217

feedback

derivative, 251
implementation, 156, 298
output, 223, 251, 267, 308
proportional+delay, 251, 259
scaling property, 253
state, 151, 181, 197

finite spectrum assignment, 155, 297
frequency

crossing set, 90, 98, 101
sweeping, 94, 110, 332, 339

infinitesimal generator, 6, 16
initial value problem, 4, 15
instability

degree, 60
persistence, 266

integrator chain, 251, 253
interdependency

delays, 80, 113
numbers, 263, 351

invariance
crossing direction, 87
presence of roots, 86

Jacobi’s formula, 57, 71

Kronecker
product, 90
sum, 90, 92
symbol, 76
Theorem, 284

Lambert function, 82, 83
linear multistep method, 14
low-gain design, 256
low-pass filter, 306
Lucas Theorem, 230

matrix
-valued function, 118
characteristic, 198
cyclic, 192
Hurwitz, 231, 297
measure, 64, 81
Monodromy, 140
non-cyclic, 192
pencil, 77, 90, 97, 232, 264
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rank one, 94, 336
Vandermonde, 162, 254

measure
cell interaction, 339
robustness, 198, 223

model
car following, 313
cutting machine, 133, 143
fluid approximation, 261
forced elastic column, 144
human respiration, 330
immune dynamics, 111, 335
optimal velocity, 327
semi-conductor laser, 52, 217
TCP-like, 261, 270
traffic flow, 313, 326
transformation, 32, 170, 271

numerical differentiation, 253

optimization
nonsmooth, 210
software, 353
spectral abscissa, 183, 209
ssv bounds, 351
stability radius, 200

perturbation theory, 57, 73
pole placement, 151, 157, 251, 256
polynomial

2-D, 88, 89
bivariate, 88
Hurwitz, 230, 252, 331
parameter-dependent, 82, 97

predictor-corrector, 69
probability distribution, 136
pseudospectra

structured, 43
unstructured, 35

Puiseux formulae, 73, 76, 79

quadrature rule, 298, 310
quasi-polynomial, 89, 96, 97, 331

resolvent operator, 33
Riesz index, 75
Rouché’s Theorem, 11, 28, 37, 256, 349

Schur complement, 95
semi-continuity, 119, 351
semi-discretization, 14
semi-group, 6, 15
simultaneous stabilization, 192
Smith predictor, 111, 279, 297, 309
software, 352
solution operator, 6, 15
spectral

abscissa, 12, 27, 156, 197, 210
discretization, 14, 147

spectrum
essential, 16, 282, 301
point, 7, 16

stability
asymptotic, 8, 19, 316
crossing boundary, 59, 98
crossing curves, 61, 99, 102, 110,

117
delay-dependent, 65, 287, 333
delay-independent, 63, 94, 110, 115,

121
domain, 57, 59, 85, 141, 321
exponential, 8, 19
practical, 281, 283, 292, 296
radius, 35, 37, 197, 198
ray, 115
robust, 33, 267, 286
strong, 23, 285
switch, 26

stabilizability, 181, 224, 229, 252
stabilization, 151, 197, 209, 223, 251
step method, 4, 31
structured singular value, 46, 349
subspace iteration, 14
superstable limit-cycle, 275
synchronization, 182

time-delay system
hyperbolic, 65, 94, 110, 235, 332
linear periodic, 133
multiple input, multiple output, 170,

181, 292
neutral type, 15, 17, 175, 282, 299
nonlinear, 216, 270
retarded type, 4
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single input, single output, 223, 251,
279

time-integration, 14
transformation

bilinear, 89
descriptor, 46

triangle geometry, 100, 289, 339

wave
stationary, 324
traveling, 324
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