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Floquet multiplier, 86
flow, 18
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Hamiltonian, 166
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formula
Cauchy integral, 44
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solvability condition, 246
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infinitesimal, 21
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global, 99
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Gronwall Lemma, 81
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Hénon map, 232, 295
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Hamilton-Cayley Theorem, 38
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Law of Mass Action, 126
Leibnitz rule, 168
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Li–Yorke Theorem, 262
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Liouville
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Theorem, 166

Liouville-Arnold Theorem, 168
Lorenz
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system, 112, 258, 300, 305

Lorenz system, 294
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Lyapunov
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Theorem, 84
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center, 240

parameter-dependent, 251
center–unstable, 234

local, 239
equilibrium, 178
invariant, 286, 296, 300, 304
slow, 298

map
t-shift, 18
adaptive control, 259
correspondence, 88
delayed logistic, 228
deleyed logistic, 110
horseshoe, 278, 282
linear

planar, 42
linear hyperbolic, 47

in Banach space, 52
Lipschitz, 94
logistic, 265, 266
saw-tooth, 303, 305
surjective, 26
tent, 266

Markov graph, 262
matrix

adjoint, 246
monodromy, 86
nilpotent, 71
semisimple, 71
transpose, 9

matrix product
bialternate, 81

method of unknown coefficients, 194
metric, 16

equivalent, 30
minimal period, 86
model

chemostat, 156
feedback control, 258
Lotka-Volterra, 126, 132, 144, 164
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perturbed, 149

of infectious diseases, 157
population, 207, 212, 228, 230
prey-predator, 155
rock-scissor-paper, 162
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monodromy matrix, 86
multiplier, 86
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nerve impulse, 296
Newton Law, 147
node, 56

stable, 56
unstable, 56
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equivalent, 45
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Lyapunov, 60
operator, 43
supremum, 18

normal coordinates, 93
normal form, 173

for flip bifurcation, 207
on the critical center manifold, 249

for fold bifurcation, 178, 202
on the critical center manifold, 246,

249
for Hopf bifurcation, 186

on the critical center manifold, 247
for Neimark-Sacker bifurcation, 214
for Neimerk-Sacker bifurcation

on the critical center manifold, 250
for pitchfork bifurcation, 182
for transcritical bifurcation, 182
on a center manifold, 245
topological, 176

null-space, 245

operator
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evolution, 18

orbit, 22
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INDEX 315

in Lorenz system, 301
periodic, 24, 281, 302, 304
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on closed invariant curve, 222

quasi-periodic, 168
ordering

lexicographic, 305
Sharkovsky, 265

ordinary differential equation, 22
linear, 52

hyperbolic, 60
orthogonal complement, 246
oscillator

Duffing’s, 148
harmonic, 148, 154
nonlinear, 110
van der Pol, 158, 230

part
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real, 9

pendulum
elastic, 169
ideal, 148

phase portrait, 24
of a complex system, 188
of planar linear ODEs, 54

Poincaré
map, 88

for Hopf bifurcation, 189
for Lorenz system, 301
near homoclinic orbit, 290

Recurrence Theorem, 167
Poincaré map, 34
Poincaré-Bendixson Theorem, 120
point

ω-limit, 113
bifurcation, 174
equilibrium, 24
fixed, 24
turning, 177

Poisson bracket, 165, 168
predator, 126
prey, 126

product
matrix, 37
scalar, 9, 16

Quantum Mechanics, 70

Rössler system, 29
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growth, 230
harvest, 230

Rayleigh equation, 230
recurrence, 207, 212, 228
Reduction Principle, 240, 244
repellor, 26
resolvent, 44
resonant term, 196, 226
response

functional, 132
Holling Type II, 132

numerical, 132
Ricker map, 29, 212, 273

saddle, 55
standard, 177, 245

saddle quantity, 285, 296
saddle-focus, 285, 288, 294, 296, 298
Schwarzian derivative, 295
segment

cone, 78
line, 283

semiflow, 18
sequence, 279

kneading, 304
symbolic, 302

set
ω-limit, 113
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connected, 74
invariant, 25, 222, 283, 298

closed, 281
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unstable, 102

level, 145
Sharkovsky Theorem, 262, 265
shift dynamics, 20
shift map, 267
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singularity, 177, 201

fold, 178
Smale Horseshoe, 279, 285, 291, 294, 295
Smale horseshoe map

and a homoclinic structure, 284
space

Banach, 16
metric, 16
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state, 15

complex, 16
infinite-dimensional, 16

spectral
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projector, 47

resolvent formula, 51
radius, 43, 58

spectrum, 38
stable manifold

local, 102
state, 15
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vertical, 278

subshift dynamics, 20
symbolic dynamics, 20
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system

autonomous, 17
conservative, 163
continuous, 17
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discrete-time, 19
dynamical, 18
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Hamiltonian, 144

2m-dimensional, 165
integrable, 165, 168
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locally defined, 17
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potential, 147
slow-fast, 158
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2m-dimensional, 166
examples of, 148

reversible, 164
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smooth, 17

systems
conjugate, 27
diffeomorphic, 28
equivalent, 26

orbitally, 28

time, 15
continuous, 15
discrete, 15
reparametrization, 190, 287

time-series, 22
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transition matrix, 20
translation, 18
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travelling wave, 296

periodic, 298
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unstable manifold
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variation of constants, 81
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divergence of, 146, 166
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