._i

|
Foundations i
of Optimization

-1

second edition




Contents

PREFACE TO THE SECOND

PREFACE TO THE FIRST EDITION

o i1
] 1__}‘




vi

2 INDIRECT ME THODS:
THE DIFFERENTIAL VIEWPOINT 11
2-01  Designing a H othetical Manu i
2-02  Definitions ang !:.Isef ul Relnti:n:.jt:"ns s - i
2-03 Exhaustive Enumeration, 77
2-04 The Differential Approach, 17
2-05 The Classical Indirect Method, 20
2-06  Solving Nonlinear Equations, 23
2-07 Stationary Points, 26
2-08 Diagonalization, 29
2-09 Completing the Square (Lagrange’s
Transformation), 30
2-10 Gaussian Elimination, 32
2-11 Quasi-Newton Methods, 34
2-12  Singular Valleys, 35
2-13 Least Squares, 40
2-14 Hidden Saddles, 4/
2-15 Equality Constraints—Elimination, 45
2-16 Decision Variables, 46
2-17 Constrained Derivatives, 49
2-18 Sensitivity Analysis, 5/
2-19 Lagrange's Undetermined Multipliers, 53
2-20 Summary, 55
Bibliography, 55
Exercises, 57

3  LINEAR PROGRAMMING, SENSITIVITY
s ANALYSIS, AND INTEGER PROGRAMMING 59

301 Linear Programming, 6/
e 3-02 The Simplex Algorithm, 63
3-03  Degeneracy, 70

304 Findinga First Feasible Solution, 73
305 Dual Linear Problems, 78

306 The Dual-Simplex Technique, §/
307 Sensitivity Analysis, 85




et W
i

3-13 Simultaneous Availability Changes, 99
3-14 Sensitivity Analysis on the Objective Coefficients, 107
3-15 Combined Effects of Profit and Availability
Changes, 106
3-16 Parametric Programming, /08
3-17 Other Sensitivity Analyses, 110
3-18 The Dantzig-Wolfe Decomposition Principle, 174
3-19 Locally Optimal Plans, /77
3-20 Weighting Factors, /78
3-21 First Master Plan, /18
3-22 Generating Profitable Alternatives, /79
3-23 Second Master Plan, /2]
3-24 Penalties, 122
3-25 General Equation, /24
3-26 Optimal Master Plan, /25
3-27 Termination, /25
3-28 Transportation Problems, 7127
3-29 Finding a First Feasible Solution, 128
3-30 Evaluating a Solution, /132
3-31 Simplified Method for Evaluating
the Decision Derivatives, 135
3-32 Vogel's Method, 137
3-33 Inequality Constraints, /40
3-34 Integer Programming, /42
3-35 The Cutting-Plane Algorithm, /47
3-36 Branch-and-Bound Algorithms, /54
3-37 Computational Experience, /59
3-38 Computer Software, 159
Bibliography, 160
Exercises, 164

UNCONSTRAINED NONLINEAR
OPTIMIZATION oA

PART |: Direct




vili

4-17
4-18
4-19

Unknown Resolution, 784
The Golden Section, /86

Fibonacci Lattice Search Scheme fo
Values, 188

Unbracketed Search Proced ures:
An Infinite Interval of Uncertainty, 189

Extrapolation and Interpolation Methods 190
Powell’s Search, 192 / ,

Combination Algorithm, /94

Simultaneous Searches, /94

Comparison of Even Versus Odd Plans, 196

The Maximum Number of Experiments Required
for a Simultaneous Search, 796

Multivariable Elimination, /97

Contour Tangents, 197

Summary: Part I, 202

r Integer

PART Il: Direct Climbing Procedures, 203

4-20

4-21
4-22
4-23
4-24
4-25
4-26
4-27
4-28
4-29
4-30
4-31
4-32

Multivariable Algebra, Geometry,

and Graphical Interpretations, 205
Difficulties in Multivariable Optimization, 210
Opening Gambit: Estimating First Derivatives, 213
Gradient Methods, 220

Scale and Representation, 223

Least Squares, 228

Acceleration Along a Ridge, 233

Pattern Search, 236

Exploration Near a Stationary Point, 242
Evolution and the Simplicial Method, 247
Quadratic Convergence, 25/

Deflected Gradients, 252

Summary: Part II, 258

Bibliography, 259

Exercises, 263

CONSTRAINED NONLINEAR OPTIMIZATION

5-01

Equality Constraints, 268

5-02 Linear Equalities, 268
5-03 Nonkinear Equalities, 270
5-04 Solvable Constraints, 272

Contentg

266



