
Preface

This book is about the Augmented Lagrangian method, a popular technique for solving
constrained optimization problems. It is mainly dedicated to engineers, chemists, physi-
cists, economists, and general users of constrained optimization for solving real-life prob-
lems. Nevertheless, it describes in rigorous mathematical terms the convergence theory
that applies to the algorithms analyzed. Users often need to understand with precision
the properties of the solutions that a practical algorithm finds and the way in which these
properties are reflected in practice. Many theorems concerning the behavior of practical
algorithms will be found in this book. The geometrical and computational meaning of
each theoretical result will be highlighted to make the relevant theory accessible to practi-
tioners. Often, the assumptions under which we prove that algorithms work will not be
the most general ones but will be those whose interpretation helps one to understand the
computational behavior in real-life problems. Moreover, the plausibility of most assump-
tions will be discussed, presenting simple sufficient conditions under which assumptions
hold. This helps one foresee what can be expected from a practical algorithm and which
properties are not expected at all.

Modest mathematical background is required to understand the proofs and less is re-
quired for understanding and interpreting statements and definitions. Elementary calcu-
lus in �n with the basic topological properties concerning convergence of sequences and
compact sets are enough. In fact, we have deliberately included only results for which
the comprehension of such background is sufficient. The optimality conditions for non-
linear programming, for example, are presented in a concise though rigorous way that
demands only resources acquired in good undergraduate engineering courses. In partic-
ular, although familiarity is always welcome, no previous knowledge of optimization is
required.

Readers are introduced in this book to the employment of a specific constrained op-
timization package of Augmented Lagrangian type, called Algencan. The software is
introduced after the statement and interpretation of all the relevant theory. The book
finishes with practical examples. Codes and supplementary materials can be found at
www.siam.org/books/fa10.
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