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Preface

The purpose of this hook is to provide a unificd, insightfal, and modern
Lreatment of linear optimization, that i, lineur programming, networx flow
problems, and discrete linea~ optimization. We discuss both classical top-
ics, as wall as the state of the art. We give special attention to theory, but
also cover applications and present case sludies. Uur main objective is Lo
help the reader hecome a sophisticated practitioner of (lincar) optimiza-
tion, or & researcher. Mare specifically, we wish to develep the ability o
formulate fairly corplex optimization problems, provide an apprecation
of the main clusses of problems that sre practically salvable, deseribe the
available solution methods, and build an understanding o the qualitative
propertizs ol LT snlutions they provide.

Onir general philosophy is that msight matters most. For the sub-
jert matter of this book, tkis necessarily requires a geometric view. On
the other hand, problems sre solved by algoritluns, and these can only
he described algebraically. Hence, ou fncens is on the beautiful interplay
hetween algebra and geometry. We nild understanding using figures and
geometric arguments, and then translete ideas into algebraic formulas arl
algorithms. Given cnough time, we exect that the reader will develop the
ability to pass from vne domain to the other without much effort.

Arother of oar ohjectives iz to becomprehensive, huteronomical. We
have made un offurl Lo cover and highlight all of the prinvipal ideas in this
tigld. Ilowoever, we have not tried to se encyclopedie, or to discuss every
possible detail relevant to a particular algorithm. Our premise is that once
mature undersianding of the basic principles is in place, further details can
be acqured by the reader with little sdditional effort.

Our last ohjective is to bring the reader up Lo date with respect to the
state of the art. This is especially true in our treatment of interior point
minthods, large scale optimization, and the presentation of case studics that
strelch “lie limits of currently available algorithms and computers.

The success of any optimization methodology hinges on its ability to
deal with large and important problens. In that sense, the last chapter,
on the &t of linear oplimixation, is a critical part of this book, It will, we
hope, convince the reader that progress on challenging problemns requires
both poblem specific insight, as wel as a deeper undestanding of the
underlying theory.
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