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adapted penalty, 23

adjoint equation, 18

American options, 277

augmentability, 65, 68, 73

augmented Lagrange functional, 76
augmented Lagrangian, 65, 263
augmented Lagrangian-SQP method, 155

Babuska—Brezzi condition, 184
Bernoulli problem, 322
Bertsekas penalty functional, 73
BFGS-update formula, 141
biconjugate functional, 93
bilateral constraints, 202
Bingham flow, 120
Black—Scholes model, 277
Bouligand differentiability, 217, 234
Bouligand direction, 226

box constraints, 225

Bratu problem, 13, 152
BV-regularization, 254
BV-seminorm, 87, 254

Clarke directional derivative, 222
coercive, 71

complementarity condition, 88, 113
complementarity problem, 51, 215, 240
conical hull, 1

conjugate functional, 92, 253
constrained optimal control, 190
contact problem, 263

convection estimation, 14, 153
convex functional, 89

Coulomb friction, 263

descent direction, 225
directional differentiability, 58, 217, 234

339

dual cone, 1, 27

dual functional, 76, 115
dual problem, 77, 99
duality pairing, 1

effective domain, 89

Eidelheit separation theorem, 3
elastoplastic problem, 122
epigraph, 89

equality constraints, 3, 8
equality-constrained problem, 7
extremality condition, 253

feasibility step, 149

Fenchel duality theorem, 253

first order augmented Lagrangian, 67, 75

first order necessary optimality condition,
156

friction problem, 125, 263

Gateaux differentiable, 95
Gauss—Newton algorithm, 228

Gel’fand triple, 246

generalized equation, 31, 33

generalized implicit function theorem, 31
generalized inverse function theorem, 35
globalization strategy, 222

Hessian, 29

image restoration, 121

implicit function theorem, 31
indicator function, 28, 92
inequality constraints, 6
inequality-constrained problem, 7
inverse function theorem, 35
inverse interface problem, 316
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Karush—Kuhn—-Tucker condition, 6

L'-fitting, 126

Lagrange functional, 28, 66
Lagrange multiplier, 2, 28, 277
Lagrangian method, 75

least squares, 10

linear elasticity, 263
linearizing cone, 2

lower semicontinuous, 89

M -matrix, 194, 196

Mangasarian—Fromowitz constraint
qualification, 6

material derivative, 306

Maurer—Zowe optimality condition, 42

maximal monotone operator, 104

mesh-independence, 183

method of mapping, 306

metric projection, 57

monotone operator, 104

Navier-Stokes control, 143, 323

Newton differentiable, 234

Newton method, 129, 133

nonlinear complementarity problem, 231,
243

nonlinear elliptic optimal control prob-
lem, 174

normal cone, 28

null-space representation, 138

obstacle problem, 8, 122, 247
optimal boundary control, 20

optimal control, 62, 126, 172

optimal distributed control, 19
optimality system, 18

P-matrix, 194

parabolic variational inequality, 277

parameter estimation, 82

parametric mathematical programming, 27
Holder continuity of solutions, 45
Lipschitz continuity of solutions, 46
Lipschitz continuity of value func-

tion, 39

sensitivity of value function, 55

partial semismooth Newton iteration, 244

penalty method, 75

penalty techniques, 24

polar cone, 1, 69

polyhedric, 54, 57

preconditioning, 174

primal equation, 18

primal-dual active set strategy, 189, 202,
240

proper functional, 89

quasi-directional derivative, 225

reduced formulation, xiv
reduced SQP method, 139
regular point, 28, 166
regular point condition, 5
restriction operator, 183

saddle point, 103

second order augmented Lagrangian, 155

second order sufficient optimality condi-
tion, 156

semismooth function, 216

semismooth Newton method, 192, 215,
241

sensitivity equation, 58

sequential tangent cone, 2

shape calculus, 305

shape derivative, 305, 306, 308

shape optimization, 305

Signorini problem, 124, 263

Slater condition, 6

SQP (sequential quadratic programing),
129, 137

stability analysis, 34

state-constrained optimal control, 191, 247

stationary point, 66

strict complementarity, 65, 67, 76

strong regularity, 31

strong regularity condition, 47

subdifferential, 28, 95

sufficient optimality, 67

sufficient optimality condition, 131

superlinear convergence, 141, 221

Tresca friction, 263
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Uzawa method, 118

value function, 39, 99
variational inequality, 246

weakly lower semicontinuous, 89
weakly singular problem, 148

Yosida—Moreau approximation, 87, 248
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