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active set, 194, 209

adjoint method (see also design sensitivity

analysis), 413

assignment problem, 396

augmented Lagrangian method, 269

backtracking, 357

barrier functions, 259

Bellman’s principle, 375

BFGS formula, 113

Big M method, LP, 148

Binet’s formula, 55

bisection method, zero finding, 78

Bland’s rule, 153

Box’s complex method, 315

bracketing the minimum, 50

branch and bound algorithm, 359

Brent’s algorithm, quadratic fit, 79

Brent’s quadratic fit, 66

conjoint analysis, 342

conjugate directions, 104, 296

conjugate gradient method, 104

continuity, 23

convergence

rate, 78

steepest descent method, 102

convex set, 92

convexity, 92, 204

criss-cross method, LP, 158

cubic fit, 67

cyclic coordinate search, 287

cycling, 153

descent direction, 193

design sensitivity analysis, 417

adjoint method, 413

compliance, 419

direct differentiation, 438

direct method, 412

eigenvalue, 436

eigenvector, 437

penalty functions, 416

DFP formula, 113

Dijkstra algorithm, 402

directional derivative, 25

divided differences, 24

dual function, 263

dual simplex method, 156

duality, 153, 262, 274

dynamic impact absorber, 238

elementary row operations, 31

existence theorem, 20

Farkas lemma, 196

feasible direction, 193

Fibonacci algorithm, 56

Fletcher–Reeves algorithm, 106

formulation, 128, 188

genetic algorithm, 72, 309, 312, 333

geometric programming, 274

goal attainment approach, 340

Golden Section ratio, 58

Golden Section search, 58

Gomory cut method, 363

gradient projection method, 209

gradient vector, 24

graphical solution, 17, 185

Hessian, 24

historical sketch, 2

Hooke and Jeeves pattern search,

290

Hungarian method, 396
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implicit enumeration, 354

interior methods, 167, 259, 261

KKT conditions, 192, 199

Lagrange multipliers, significance of, 128, 131

Lemke’s algorithm, 172

linear complementary problem, 171

linear independence of vectors, 31

min-max Pareto solution, 336

monotone structural problems, 367

Nelder and Mead method, 299

Newton’s method, 108

Newton’s method, zero finding, 77

optimal control problem, 242

optimality criteria method, 419

Pareto optimality, definition, 330

penalty functions

extended interior, 259

exterior, 254

interior, 259

pointwise constraints, 238

Polak–Ribiere algorithm, 105

positive definite matrix, 22

posynomial, 275

Powell’s method of conjugate directions, 296

preference functions approach, 341

primal-dual method for LP, 158

projection matrix, 211

quadratic form, 22

quadratic programming, 171

reduced gradient, 224

regular point, 199

revised simplex method, 150

Rosenbrock’s method, 293

saddle point, 263

scaling, 103, 123

sensitivity analysis

postoptimal, LP, 161

postoptimal, NLP, 206

separable problems, 266

sequential quadratic programming,

232

shape optimization, 426

shortest path, 402

simulated annealing method, 305

steepest descent method, 96

tangent space, 201

Taylor series, 29

three-point pattern, 51

time-dependent constraints, 238

topology optimization of structures, 423

transformation of variables, 317

transportation problem, 389

traveling salesman problem via GA, 312

unimodal function, 50

velocity fields, 427

vibration, 435

Weierstraas existence theorem, 20

weighted-sum approach, 338

zero of a function, 76
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