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A PRACTICAL GUIDE TO OPTIMIZATION PROBLEMS WITH DISCRETE OR
INTEGER VARIABLES, REVISED AND UPDATED The revised second edition of
Integer Programming explains in clear and simple terms how to construct custom-made
algorithms or use existing commercial software to obtain optimal or near-optimal
solutions for a variety of real-world problems. The second edition also includes
information on the remarkable progress in the development of mixed integer
programming solvers in the 22 years since the first edition of the book appeared. The
updated text includes information on the most recent developments in the field such as
the much improved preprocessing/presolving and the many new ideas for primal
heuristics included in the solvers. The result has been a speed-up of several orders of
magnitude. The other major change reflected in the text is the widespread use of
decomposition algorithms, in particular column generation (branch-(cut)-and-price) and
Benders’ decomposition. The revised second edition: Contains new developments on
column generation Offers a new chapter on Benders’ algorithm Includes expanded
information on preprocessing, heuristics, and branch-and-cut Presents several basic
and extended formulations, for example for fixed cost network flows Also touches on
and briefly introduces topics such as non-bipartite matching, the complexity of extended
formulations or a good linear program for the implementation of lift-and-project Written
for students of integer/mathematical programming in operations research, mathematics,
engineering, or computer science, Integer Programming offers an updated edition of the
basic text that reflects the most recent developments in the field.
This volume contains the papers selected for presentation at IPCO 2002, the
NinthInternationalConferenceonIntegerProgrammingandCombinatorial- timization,
Cambridge, MA (USA), May 27–29, 2002. The IPCO series of c- ferences highlights
recent developments in theory, computation, and application of integer programming
and combinatorial optimization. IPCO was established in 1988 when the ?rst IPCO
program committee was formed. IPCO is held every year in which no International
Symposium on Ma- ematical Programming (ISMP) takes places. The ISMP is triennial,
so IPCO conferences are held twice in every three-year period. The eight previous
IPCO conferences were held in Waterloo (Canada) 1990, Pittsburgh (USA) 1992, Erice
(Italy) 1993, Copenhagen (Denmark) 1995, Vancouver (Canada) 1996, Houston (USA)
1998, Graz (Austria) 1999, and Utrecht (The Netherlands) 2001. In response to the call
for papers for IPCO 2002, the program committee received 110 submissions, a record
number for IPCO. The program committee met on January 7 and 8, 2002, in Aussois
(France), and selected 33 papers for inclusion in the scienti?c program of IPCO 2002.
The selection was based on originality and quality, and re?ects many of the current
directions in integer programming and combinatorial optimization research.
Understand common scheduling as well as other advanced operational problems with
this valuable reference from a recognized leader in the field. Beginning with basic
principles and an overview of linear and mixed-integer programming, this unified
treatment introduces the fundamental ideas underpinning most modeling approaches,
and will allow you to easily develop your own models. With more than 150 figures, the
basic concepts and ideas behind the development of different approaches are clearly
illustrated. Addresses a wide range of problems arising in diverse industrial sectors,
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from oil and gas to fine chemicals, and from commodity chemicals to food
manufacturing. A perfect resource for engineering and computer science students,
researchers working in the area, and industrial practitioners.
An accessible treatment of the modeling and solution of integer programming problems,
featuring modern applications and software In order to fully comprehend the algorithms
associated with integer programming, it is important to understand not only how
algorithms work, but also why they work. Applied Integer Programming features a
unique emphasis on this point, focusing on problem modeling and solution using
commercial software. Taking an application-oriented approach, this book addresses the
art and science of mathematical modeling related to the mixed integer programming
(MIP) framework and discusses the algorithms and associated practices that enable
those models to be solved most efficiently. The book begins with coverage of
successful applications, systematic modeling procedures, typical model types,
transformation of non-MIP models, combinatorial optimization problem models, and
automatic preprocessing to obtain a better formulation. Subsequent chapters present
algebraic and geometric basic concepts of linear programming theory and network
flows needed for understanding integer programming. Finally, the book concludes with
classical and modern solution approaches as well as the key components for building
an integrated software system capable of solving large-scale integer programming and
combinatorial optimization problems. Throughout the book, the authors demonstrate
essential concepts through numerous examples and figures. Each new concept or
algorithm is accompanied by a numerical example, and, where applicable, graphics are
used to draw together diverse problems or approaches into a unified whole. In addition,
features of solution approaches found in today's commercial software are identified
throughout the book. Thoroughly classroom-tested, Applied Integer Programming is an
excellent book for integer programming courses at the upper-undergraduate and
graduate levels. It also serves as a well-organized reference for professionals, software
developers, and analysts who work in the fields of applied mathematics, computer
science, operations research, management science, and engineering and use integerprogramming techniques to model and solve real-world optimization problems.
Theory of Linear and Integer Programming Alexander Schrijver Centrum voor
Wiskunde en Informatica, Amsterdam, The Netherlands This book describes the theory
of linear and integer programming and surveys the algorithms for linear and integer
programming problems, focusing on complexity analysis. It aims at complementing the
more practically oriented books in this field. A special feature is the author's coverage
of important recent developments in linear and integer programming. Applications to
combinatorial optimization are given, and the author also includes extensive historical
surveys and bibliographies. The book is intended for graduate students and
researchers in operations research, mathematics and computer science. It will also be
of interest to mathematical historians. Contents 1 Introduction and preliminaries; 2
Problems, algorithms, and complexity; 3 Linear algebra and complexity; 4 Theory of
lattices and linear diophantine equations; 5 Algorithms for linear diophantine equations;
6 Diophantine approximation and basis reduction; 7 Fundamental concepts and results
on polyhedra, linear inequalities, and linear programming; 8 The structure of polyhedra;
9 Polarity, and blocking and anti-blocking polyhedra; 10 Sizes and the theoretical
complexity of linear inequalities and linear programming; 11 The simplex method; 12
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Primal-dual, elimination, and relaxation methods; 13 Khachiyan's method for linear
programming; 14 The ellipsoid method for polyhedra more generally; 15 Further
polynomiality results in linear programming; 16 Introduction to integer linear
programming; 17 Estimates in integer linear programming; 18 The complexity of integer
linear programming; 19 Totally unimodular matrices: fundamental properties and
examples; 20 Recognizing total unimodularity; 21 Further theory related to total
unimodularity; 22 Integral polyhedra and total dual integrality; 23 Cutting planes; 24
Further methods in integer linear programming; Historical and further notes on integer
linear programming; References; Notation index; Author index; Subject index
Many engineering, operations, and scientific applications include a mixture of discrete
and continuous decision variables and nonlinear relationships involving the decision
variables that have a pronounced effect on the set of feasible and optimal solutions.
Mixed-integer nonlinear programming (MINLP) problems combine the numerical
difficulties of handling nonlinear functions with the challenge of optimizing in the context
of nonconvex functions and discrete variables. MINLP is one of the most flexible
modeling paradigms available for optimization; but because its scope is so broad, in the
most general cases it is hopelessly intractable. Nonetheless, an expanding body of
researchers and practitioners — including chemical engineers, operations researchers,
industrial engineers, mechanical engineers, economists, statisticians, computer
scientists, operations managers, and mathematical programmers — are interested in
solving large-scale MINLP instances.
As demonstrated by recent major blackouts, power grids and their associated markets
play a vital role in the operation of our society. Understanding how electric generation,
transmission, and delivery systems interact and operate is paramount to guaranteeing
reliable sources of electricity. Electric Energy Systems offers highly comprehensive and
detailed coverage of power systems operations, uniquely integrating technical and
economic analyses. The book fully develops classical subjects such as load flow, shortcircuit analysis, and economic dispatch within the context of the new deregulated,
competitive electricity markets. With contributions from 24 internationally recognized
specialists in power engineering, the text also presents a wide range of advanced
topics including harmonic load flow, state estimation, and voltage and frequency control
as well as electromagnetic transients, fault analysis, and angle stability. A well-needed
and updated extension on classical power systems analysis books, Electric Energy
Systems provides an in-depth analysis of the most relevant issues affecting the bloodline of our society, the generation and transmission systems for electric energy.
The two-volume set (LNCS 6728 and 6729) constitutes the refereed proceedings of the
International Conference on Swarm Intelligence, ICSI 2011, held in Chongqing, China,
in June 2011. The 143 revised full papers presented were carefully reviewed and
selected from 298 submissions. The papers are organized in topical sections on
theoretical analysis of swarm intelligence algorithms, particle swarm optimization,
applications of pso algorithms, ant colony optimization algorithms, bee colony
algorithms, novel swarm-based optimization algorithms, artificial immune system,
differential evolution, neural networks, genetic algorithms, evolutionary computation,
fuzzy methods, and hybrid algorithms - for part I. Topics addressed in part II are such
as multi-objective optimization algorithms, multi-robot, swarm-robot, and multi-agent
systems, data mining methods, machine learning methods, feature selection
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algorithms, pattern recognition methods, intelligent control, other optimization
algorithms and applications, data fusion and swarm intelligence, as well as fish school
search - foundations and applications.
A practical, accessible guide to optimization problems with discrete or integer variables Integer
Programming stands out from other textbooks by explaining in clear and simple terms how to
construct custom-made algorithms or use existing commercial software to obtain optimal or
near-optimal solutions for a variety of real-world problems, such as airline timetables,
production line schedules, or electricity production on a regional or national scale.
Incorporating recent developments that have made it possible to solve difficult optimization
problems with greater accuracy, author Laurence A. Wolsey presents a number of state-of-theart topics not covered in any other textbook. These include improved modeling, cutting plane
theory and algorithms, heuristic methods, and branch-and-cut and integer programming
decomposition algorithms. This self-contained text: * Distinguishes between good and bad
formulations in integer programming problems * Applies lessons learned from easy integer
programs to more difficult problems * Demonstrates with applications theoretical and practical
aspects of problem solving * Includes useful notes and end-of-chapter exercises * Offers
tremendous flexibility for tailoring material to different needs Integer Programming is an ideal
text for courses in integer/mathematical programming-whether in operations research,
mathematics, engineering, or computer science departments. It is also a valuable reference for
industrial users of integer programming and researchers who would like to keep up with
advances in the field.
Integer Programming: Theory and Practice contains refereed articles that explore both
theoretical aspects of integer programming as well as major applications. This volume begins
with a description of new constructive and iterative search methods for solving the Boolean
optimization problem (BOOP). Following a review of recent developments on convergent
Lagrangian techniques that use objective level-cut and domain-cut methods to solve separable
nonlinear integer-programming problems, the book discusses the generalized assignment
problem (GAP). The final theoretical chapter analyzes the use of decomposition methods to
obtain bounds on the optimal value of solutions to integer linear-programming problems. The
first application article contains models and solution algorithms for the rescheduling of airlines
following the temporary closure of airports. The next chapters deal with the determination of an
optimal mix of chartered and self-owned vessels needed to transport a product. The book then
presents an application of integer programming that involves the capture, storage, and
transmission of large quantities of data collected during testing scenarios involving military
applications related to vehicles, medicine, equipment, missiles, and aircraft. The next article
develops an integer linear-programming model to determine the assortment of products that
must be carried by stores within a retail chain to maximize profit, and the final article contains
an overview of noncommercial software tools for the solution of mixed-integer linear programs
(MILP). The authors purposefully include applications and theory that are usually not found in
contributed books in order to appeal to a wide variety of researchers and practitioners.
This volume of Advances in Intelligent Systems and Computing highlights papers presented at
the Fifth Euro-China Conference on Intelligent Data Analysis and Applications (ECC2018),
held in Xi’an, China from October 12 to 14 2018. The conference was co-sponsored by
Springer, Xi’an University of Posts and Telecommunications, VSB Technical University of
Ostrava (Czech Republic), Fujian University of Technology, Fujian Provincial Key Laboratory of
Digital Equipment, Fujian Provincial Key Lab of Big Data Mining and Applications, and
Shandong University of Science and Technology in China. The conference was intended as an
international forum for researchers and professionals engaged in all areas of computational
intelligence, intelligent control, intelligent data analysis, pattern recognition, intelligent
information processing, and applications.
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This book examines the problem of maintenance planning and scheduling in industrial
production systems. It presents two practically relevant, deterministic mathematical models:
the capacitated planned maintenance problem (CPMP) and the weighted uncapacitated
planned maintenance problem (WUPMP). It introduces specific optimization algorithms such
as construction heuristics, Lagrangean and tabu search metaheuristics. A problem
independent hybrid approach links and alternates between two Lagrangean relaxations. It also
analyzes the solvability with respect to the computational complexity of several problem
classes, polyhedral properties and lower bounds. Computational studies demonstrate the
performance of the heuristics, lower bounds, subgradients obtained from heuristics and the
quality of dual information. This unique book includes implementation details and an
introduction to the necessary theory making it suitable for upper undergraduate students.
'Et moi, ... , so j'avait su comment en revenir, One service mathematics has rendered the je n'y
serais point al!e.' human race. It has put common sense back Jules Verne where it belongs, on
the topmost shelf next to the dusty canister labelled 'discarded non The series is divergent;
therefore we may be sense'. able to do something with it. Eric T. Bell 0. Heaviside Mathematics
is a tool for thought. A highly necessary tool in a world where both feedback and nonlinearities
abound. Similarly, all kinds of parts of mathematics serve as tools for other parts and for other
sciences. Applying a simple rewriting rule to the quote on the right above one finds such
statements as: 'One service topology has rendered mathematical physics ... '; 'One service
logic has rendered computer science .. .'; 'One service category theory has rendered
mathematics ... '. All armably true. And all statements obtainable this way form part of the
raison d'etre of this series.
The optimistic predictions of a number of microbiologists notwithstanding, the past decade has
not signaled the end of infectious disease, but rather an introduction to a host of new and
complex microorganisms and their resulting depredations on humanity. The identification of
new pathogens, such as the causative agent of Lyme disease and the Human Immunodeficiency Virus (HIV), as well as the Hepatitis Delta Virus (HDV) has not only revealed new
forms of clinical pathology, but new and unexpected variations on the life cycle and the
molecular biology of the pathogens. In this volume a number of the leaders in the field of
Hepatitis Delta virus research, ranging from clinicians and virologists to molecular biologists
and biochemists describe what in their experience typifies some of these unique features.
Theidea ofa refereedconferencefor the mathematicalprogrammingcommunity was proposed by
Ravi Kannan and William Pulleyblank to the Mathematical Programming Society (MPS) in the
late 1980s. Thus IPCO was born, and MPS has sponsored the conference as one of its main
events since IPCO I at the University of Waterloo in 1990. The conference has become the
main forum for recent results in Integer Programming and Combinatorial Optimization in the
non-Symposium years. This volume compiles the papers presented at IPCO XIV held June
9-11, 2010, at EPFL in Lausanne. The scope of papers considered for IPCO XIV is likely
broader than at IPCO I. This is sometimes due to the wealth of new questions and directions
brought from related areas. It can also be due to the successful application of “math
programming” techniques to models not tra- tionally considered. In any case, the interest in
IPCO is greater than ever and this is re?ected in both the number (135) and quality of the
submissions. The ProgrammeCommittee with 13 memberswasalsoIPCO’slargest. We
thankthe members of the committee, as well as their sub-reviewers, for their exceptional (and
time-consuming) work and especially during the online committee meeting held over January.
The process resulted in the selection of 34 excellent research papers which were presented in
non-parallel sessions over three days in L- sanne. Unavoidably, this has meant that many
excellent submissions were not able to be included.
Optimization problems are concerned with the efficient use or allocation of limited resources to
meet desired objectives. These problems are characterized by the large number of alternatives
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that satisfy the basic conditions of each problem. The selection of a particular solution as the
best solution to a problem depends on some goal or overall objective. The versatility of the
combinatorial model stems from the fact that in many practical problems, activities or
resources, such as machines, airplanes, missile target sites, and people are indivisible. Also,
many problems have only a finite number of alternative choices and consequently can
appropriately be formulated as combinatorial problems. We refer the reader to the following
texts and their bibliographical references for further review of some of these important
engineering and managerial decision problems: Combinatorial and Integer Programming
(Nemhauser and Wolsey), Applied Mathematieal Programming (Bradley, Hax and Magnanti),
Principles of Operations Research (Wagner), and Model Building in Mathematical
Programming (Williams).

Rave reviews for INTEGER AND COMBINATORIAL OPTIMIZATION "This book
provides an excellent introduction and survey of traditional fields of combinatorial
optimization . . . It is indeed one of the best and most complete texts on
combinatorial optimization . . . available. [And] with more than 700 entries, [it] has
quite an exhaustive reference list."-Optima "A unifying approach to optimization
problems is to formulate them like linear programming problems, while restricting
some or all of the variables to the integers. This book is an encyclopedic
resource for such formulations, as well as for understanding the structure of and
solving the resulting integer programming problems."-Computing Reviews "[This
book] can serve as a basis for various graduate courses on discrete optimization
as well as a reference book for researchers and practitioners."-Mathematical
Reviews "This comprehensive and wide-ranging book will undoubtedly become a
standard reference book for all those in the field of combinatorial
optimization."-Bulletin of the London Mathematical Society "This text should be
required reading for anybody who intends to do research in this area or even just
to keep abreast of developments."-Times Higher Education Supplement, London
Also of interest . . . INTEGER PROGRAMMING Laurence A. Wolsey
Comprehensive and self-contained, this intermediate-level guide to integer
programming provides readers with clear, up-to-date explanations on why some
problems are difficult to solve, how techniques can be reformulated to give better
results, and how mixed integer programming systems can be used more
effectively. 1998 (0-471-28366-5) 260 pp.
Praise for the First Edition This book is refreshing to read since it takes an
important topic... and presents it in a clear and concise manner by using
examples that include visual presentations of the problem, solution methods, and
results along with an explanation of the mathematical and procedural steps
required to model the problem and work through to a solution.” —Journal of
Classification Thoroughly updated and revised, Network and Discrete Location:
Models, Algorithms, and Applications, Second Edition remains the go-to guide on
facility location modeling. The book offers a unique introduction to methodological
tools for solving location models and provides insight into when each approach is
useful and what information can be obtained. The Second Edition focuses on realworld extensions of the basic models used in locating facilities, including
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production and distribution systems, location-inventory models, and defenderinterdictor problems. A unique taxonomy of location problems and models is also
presented. Featuring examples using the author’s own software—SITATION,
MOD-DIST, and MENU-OKF—as well as Microsoft Office® Excel®, the book
provides: • A theoretical and applied perspective on location models and
algorithms • An intuitive presentation of the uses and limits of modeling
techniques • An introduction to integrated location-inventory modeling and
defender-interdictor models for the design of reliable facility location systems • A
full range of exercises to equip readers with an understanding of the basic facility
location model types Network and Discrete Location: Models, Algorithms, and
Applications, Second Edition is an essential resource for practitioners in applied
and discrete mathematics, operations research, industrial engineering, and
quantitative geography. The book is also a useful textbook for upper-level
undergraduate, graduate, and MBA courses.
This book constitutes the refereed proceedings of the 10th International
Conference on Integer Programming and Combinatorial Optimization, IPCO
2004, held in New York City, USA in June 2004. The 32 revised papers
presented were carefully reviewed and selected from 109 submissions. Among
the topics addressed are vehicle routing, network management, mixed-integer
programming, computational complexity, game theory, supply chain
management, stochastic optimization problems, production scheduling, graph
computations, computational graph theory, separation algorithms, local search,
linear optimization, integer programming, graph coloring, packing, combinatorial
optimization, routing, flow algorithms, 0/1 polytopes, and polyhedra.
The field of Operations Research (OR) covers a wide range of mathematical
topics. Because it is so broad, results and formulas relevant to the field are
widely scattered in different texts and journals and can be hard to find. As the
field continues to grow, OR practitioners and students need a convenient, onestop source for the results relevant t
This book provides a postgraduate audience the keys they need to understand
and further develop a set of tools for the efficient computation of lower bounds
and valid inequalities in integer programs and combinatorial optimization
problems. After discussing the classical approaches described in the literature,
the book addresses how to extend these tools to other non-standard formulations
that may be applied to a broad set of applications. Examples are provided to
illustrate the underlying concepts and to pave the way for future contributions.
Nonlinearoptimizationproblemscontainingbothcontinuousanddiscretevariables are
called mixed integer nonlinear programs (MINLP). Such problems arise in many
?elds, such as process industry, engineering design, communications, and
?nance. There is currently a huge gap between MINLP and mixed integer linear
programming(MIP) solvertechnology.With a modernstate-of-the-artMIP solver
itispossibletosolvemodelswithmillionsofvariablesandconstraints,whereasthe
dimensionofsolvableMINLPsisoftenlimitedbyanumberthatissmallerbythree or four
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orders of magnitude. It is theoretically possible to approximate a general MINLP
by a MIP with arbitrary precision. However, good MIP approximations are usually
much larger than the original problem. Moreover, the approximation of nonlinear
functions by piecewise linear functions can be di?cult and ti- consuming. In this
book relaxation and decomposition methods for solving nonconvex structured
MINLPs are proposed. In particular, a generic branch-cut-and-price (BCP)
framework for MINLP is presented. BCP is the underlying concept in almost all
modern MIP solvers. Providing a powerful decomposition framework for both
sequential and parallel solvers, it made the success of the current MIP
technology possible. So far generic BCP frameworks have been developed only
for MIP, for example,COIN/BCP (IBM, 2003) andABACUS (OREAS GmbH,
1999). In order to generalize MIP-BCP to MINLP-BCP, the following points have
to be taken into account: • A given (sparse) MINLP is reformulated as a blockseparable program with linear coupling constraints.The block structure makes it
possible to generate Lagrangian cuts and to apply Lagrangian heuristics. • In
order to facilitate the generation of polyhedral relaxations, nonlinear c- vex
relaxations are constructed. • The MINLP separation and pricing subproblems for
generating cuts and columns are solved with specialized MINLP solvers.
This tutorial contains written versions of seven lectures on Computational
Combinatorial Optimization given by leading members of the optimization
community. The lectures introduce modern combinatorial optimization
techniques, with an emphasis on branch and cut algorithms and Lagrangian
relaxation approaches. Polyhedral combinatorics as the mathematical backbone
of successful algorithms are covered from many perspectives, in particular,
polyhedral projection and lifting techniques and the importance of modeling are
extensively discussed. Applications to prominent combinatorial optimization
problems, e.g., in production and transport planning, are treated in many places;
in particular, the book contains a state-of-the-art account of the most successful
techniques for solving the traveling salesman problem to optimality.
Linear programming finds the least expensive way to meet given needs with
available resources. Its results are used in every area of engineering and
commerce: agriculture, oil refining, banking, and air transport. Authors Kolman
and Beck present the basic notions of linear programming and illustrate how they
are used to solve important common problems. The software on the included disk
leads students step-by-step through the calculations. The Second Edition is
completely revised and provides additional review material on linear algebra as
well as complete coverage of elementary linear programming. Other topics
covered include: the Duality Theorem; transportation problems; the assignment
problem; and the maximal flow problem. New figures and exercises are provided
and the authors have updated all computer applications. More review material on
linear algebra Elementary linear programming covered more efficiently
Presentation improved, especially for the duality theorem, transportation
problems, the assignment problem, and the maximal flow problem New figures
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and exercises Computer applications updated New guide to inexpensive linear
programming software for personal computers
Management of logistics distribution networks is a challenging task. Decisionmakers rely on logistics assistance systems that recommend actions to optimise
the networks. These systems can be based on simheuristics to benefit from
metaheuristics in exploring possible solutions and on simulation for modelling the
networks. This book presents three approaches to recommend promising
solutions to optimise the networks with fewer simulation runs. The first approach
utilises information from the network to guide the search of metaheuristics. In this
approach, domain-specific information is defined and assigned to actions. The
metaheuristic algorithm utilises this domain-specific information to find morepromising solutions. The second approach is reducing the number of possible
solutions by grouping actions with respect to their domain-specific attributes.
Here, the smaller solution space decreases the number of required simulation
runs. The last approach looks for equivalent solutions that cause the same
changes in the network. This approach aims to skip unnecessary evaluations
and, thus, simulation effort.
This book provides a handy, unified introduction to the theory of compact
extended formulations of exponential-size integer linear programming (ILP)
models. Compact extended formulations are equally powerful, but polynomialsized, models whose solutions do not require the implementation of separation
and pricing procedures. The book is written in a general, didactic form, first
developing the background theoretical concepts (polyhedra, projections, linear
and integer programming) and then delving into the various techniques for
compact extended reformulations. The techniques are illustrated through a
wealth of examples touching on many application areas, such as classical
combinatorial optimization, network design, timetabling, scheduling, routing,
computational biology and bioinformatics. The book is intended for graduate or
PhD students – either as an advanced course on selected topics or within a more
general course on ILP and mathematical programming – as well as for
practitioners and software engineers in industry exploring techniques for
developing optimization models for their specific problems.
This book provides a forum for research and applications dealing with the design,
the development and the implementation of decision support systems in the
manufacturing domain. The book brings together contributions from leading
experts in the field. It will appeal to all those concerned with decision support for
manufacturing.
In 1958, Ralph E. Gomory transformed the field of integer programming when he
published a paper that described a cutting-plane algorithm for pure integer
programs and announced that the method could be refined to give a finite
algorithm for integer programming. In 2008, to commemorate the anniversary of
this seminal paper, a special workshop celebrating fifty years of integer
programming was held in Aussois, France, as part of the 12th Combinatorial
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Optimization Workshop. It contains reprints of key historical articles and written
versions of survey lectures on six of the hottest topics in the field by distinguished
members of the integer programming community. Useful for anyone in
mathematics, computer science and operations research, this book exposes
mathematical optimization, specifically integer programming and combinatorial
optimization, to a broad audience.
Operations Research: 1934-1941," 35, 1, 143-152; "British The goal of the
Encyclopedia of Operations Research and Operational Research in World War
II," 35, 3, 453-470; Management Science is to provide to decision makers and "U.
S. Operations Research in World War II," 35, 6, 910-925; problem solvers in
business, industry, government and and the 1984 article by Harold Lardner that
appeared in academia a comprehensive overview of the wide range of
Operations Research: "The Origin of Operational Research," ideas,
methodologies, and synergistic forces that combine to 32, 2, 465-475. form the
preeminent decision-aiding fields of operations re search and management
science (OR/MS). To this end, we The Encyclopedia contains no entries that
define the fields enlisted a distinguished international group of academics of
operations research and management science. OR and MS and practitioners to
contribute articles on subjects for are often equated to one another. If one defines
them by the which they are renowned. methodologies they employ, the equation
would probably The editors, working with the Encyclopedia's Editorial stand
inspection. If one defines them by their historical Advisory Board, surveyed and
divided OR/MS into specific developments and the classes of problems they
encompass, topics that collectively encompass the foundations, applica the
equation becomes fuzzy. The formalism OR grew out of tions, and emerging
elements of this ever-changing field. We the operational problems of the British
and U. s. military also wanted to establish the close associations that OR/MS
efforts in World War II.
New, significant scientific discoveries in laser and photonic technologies, systems
perspectives, and integrated design approaches can improve even further the
impact in critical areas of challenge. Yet this knowledge is dispersed across
several disciplines and research arenas. Laser and Photonic Systems: Design
and Integration brings together a multidisciplinary group of experts to increase
understanding of the ways in which systems perspectives may influence laser
and photonic innovations and application integration. By bringing together
chapters from leading scientists and technologists, industrial and systems
engineers, and managers, the book stimulates new thinking that would bring a
systems, network, and system-of-systems perspective to bear on laser and
photonic systems applications. The chapters challenge you to explore
opportunities for revolutionary and broader advancements. The authors
emphasize the identification of emerging research and application frontiers where
there are promising contributions to lasers, optics, and photonics applications in
fields such as manufacturing, healthcare, security, and communications. The
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book contains insights from leading researchers, inventors, implementers, and
innovators. It explains a variety of techniques, models, and technologies proven
to work with laser and photonic systems, their development, design, and
integration. Such systems are of growing interest to many organizations, given
their promise and potential solutions of grand societal challenges. Lastly, the
book helps you leverage the knowledge into exciting new frontiers of successful
solutions.
This book introduces multiple criteria and multiple constraint levels linear
programming (MC2LP), which is an extension of linear programming (LP) and
multiple criteria linear programming (MCLP). In the last decade, the author and a
group of researchers from the USA, China, Korea, Germany, and Hungary have
been working on the theory and applications of MC2LP problems. This volume
integrates their main research results ranging from theoretical bases to broad
areas of real world applications. The theoretical bases include the formulation of
MC2LP; integer MC2LP and MC2 transportation model; fuzzy MC2LP and fuzzy
duality of MC2LP; optimal system designs and contingency plans; MC2 decision
support system; and MC2 computer software development. The application areas
are accounting, management information systems, production planning, and
telecommunications management.The book serves as a seminar text for both
undergraduates and graduates who have a linear algebra or equivalent
background. For practitioners, it will help in handling LP type problems in multiple
decision making environment.
This comprehensive handbook brings together experts who use optimization to
solve problems that arise in telecommunications. It is the first book to cover in
detail the field of optimization in telecommunications. Recent optimization
developments that are frequently applied to telecommunications are covered.
The spectrum of topics covered includes planning and design of
telecommunication networks, routing, network protection, grooming, restoration,
wireless communications, network location and assignment problems, Internet
protocol, World Wide Web, and stochastic issues in telecommunications. The
book’s objective is to provide a reference tool for the increasing number of
scientists and engineers in telecommunications who depend upon optimization.
This book constitutes the refereed proceedings of the 7th International
Conference on Integer Programming and Combinatorial Optimization, IPCO'99,
held in Graz, Austria, in June 1999. The 33 revised full papers presented were
carefully reviewed and selected from a total of 99 submissions. Among the topics
addressed are theoretical, computational, and application-oriented aspects of
approximation algorithms, branch and bound algorithms, computational biology,
computational complexity, computational geometry, cutting plane algorithms,
diaphantine equations, geometry of numbers, graph and network algorithms,
online algorithms, polyhedral combinatorics, scheduling, and semidefinite
programs.
Operations Research: A Practical Introduction is just that: a hands-on approach
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to the field of operations research (OR) and a useful guide for using OR
techniques in scientific decision making, design, analysis and management. The
text accomplishes two goals. First, it provides readers with an introduction to
standard mathematical models and algorithms. Second, it is a thorough
examination of practical issues relevant to the development and use of
computational methods for problem solving. Highlights: All chapters contain up-todate topics and summaries A succinct presentation to fit a one-term course Each
chapter has references, readings, and list of key terms Includes illustrative and
current applications New exercises are added throughout the text Software tools
have been updated with the newest and most popular software Many students of
various disciplines such as mathematics, economics, industrial engineering and
computer science often take one course in operations research. This book is
written to provide a succinct and efficient introduction to the subject for these
students, while offering a sound and fundamental preparation for more advanced
courses in linear and nonlinear optimization, and many stochastic models and
analyses. It provides relevant analytical tools for this varied audience and will
also serve professionals, corporate managers, and technical consultants.
This book is an elegant and rigorous presentation of integer programming,
exposing the subject’s mathematical depth and broad applicability. Special
attention is given to the theory behind the algorithms used in state-of-the-art
solvers. An abundance of concrete examples and exercises of both theoretical
and real-world interest explore the wide range of applications and ramifications of
the theory. Each chapter is accompanied by an expertly informed guide to the
literature and special topics, rounding out the reader’s understanding and
serving as a gateway to deeper study. Key topics include: formulations
polyhedral theory cutting planes decomposition enumeration semidefinite
relaxations Written by renowned experts in integer programming and
combinatorial optimization, Integer Programming is destined to become an
essential text in the field.
This book constitutes the proceedings of the 15th International Conference on
Integer Programming and Combinatorial Optimization, IPCO 2011, held in New
York, USA in June 2011. The 33 papers presented were carefully reviewed and
selected from 110 submissions. The conference is a forum for researchers and
practitioners working on various aspects of integer programming and
combinatorial optimization with the aim to present recent developments in theory,
computation, and applications. The scope of IPCO is viewed in a broad sense, to
include algorithmic and structural results in integer programming and
combinatorial optimization as well as revealing computational studies and novel
applications of discrete optimization to practical problems.
Based on the author's forty years of teaching experience, this unique textbook
covers both basic and advanced concepts of optimization theory and methods for
process systems engineers. Topics covered include continuous, discrete and
logic optimization (linear, nonlinear, mixed-integer and generalized disjunctive
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programming), optimization under uncertainty (stochastic programming and
flexibility analysis), and decomposition techniques (Lagrangean and Benders
decomposition). Assuming only a basic background in calculus and linear
algebra, it enables easy understanding of mathematical reasoning, and
numerous examples throughout illustrate key concepts and algorithms. End-ofchapter exercises involving theoretical derivations and small numerical problems,
as well as in modeling systems like GAMS, enhance understanding and help put
knowledge into practice. Accompanied by two appendices containing web links to
modeling systems and models related to applications in PSE, this is an essential
text for single-semester, graduate courses in process systems engineering in
departments of chemical engineering.
Thanks to recent advancements, optimization is now recognized as a crucial
component in research and decision-making across a number of fields. Through
optimization, scientists have made tremendous advances in cancer treatment
planning, disease control, and drug development, as well as in sequencing DNA,
and identifying protein structures. Optimization in Medicine and Biology provides
researchers with a comprehensive, single-source reference that will enable them
to apply the very latest optimization techniques to their work. With contributions
from pioneering international experts this volume integrates strong foundational
theory, good modeling techniques, and efficient and robust algorithms with
relevant applications Divided into two sections, the first begins with mathematical
programming techniques for medical decision making processes and
demonstrates their application to optimizing pediatric vaccine formularies, kidney
paired donation, and the cost-effectiveness of HIV programs. It also presents
recent advances in cancer treatment planning models and solution algorithms,
including three-dimensional conventional conformal radiation therapy (3DCRT),
intensity modulated radiation therapy (IMRT), tomotherapy, and proton therapy.
Part two focuses on optimization in biology and discusses computational
algorithms for genomic analysis; probe design and selection, properties of
probes, and various algorithms and software packages to aid in probe selection
and design. Subsequent chapters introduce a new dihedral angle measure for
protein secondary prediction, and an optimization approach for tumor virotherapy
with recombinant measles viruses. The editors include a short tutorial appendix
on Integer Programming (IP). Highlighting the most recent advances in
optimization techniques for solving complex problems in medical research, this
book facilitates strong collaborative environments among optimization
researchers and medical professionals for future medical research.
Disjunctive Programming is a technique and a discipline initiated by the author in
the early 1970's, which has become a central tool for solving nonconvex
optimization problems like pure or mixed integer programs, through
convexification (cutting plane) procedures combined with enumeration. It has
played a major role in the revolution in the state of the art of Integer Programming
that took place roughly during the period 1990-2010. The main benefit that the
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reader may acquire from reading this book is a deeper understanding of the
theoretical underpinnings and of the applications potential of disjunctive
programming, which range from more efficient problem formulation to enhanced
modeling capability and improved solution methods for integer and combinatorial
optimization. Egon Balas is University Professor and Lord Professor of
Operations Research at Carnegie Mellon University's Tepper School of Business.
One of the most frequently occurring types of optimization problems involves
decision variables which have to take integer values. From a practical point of
view, such problems occur in countless areas of management, engineering,
administration, etc., and include such problems as location of plants or
warehouses, scheduling of aircraft, cutting raw materials to prescribed
dimensions, design of computer chips, increasing reliability or capacity of
networks, etc. This is the class of problems known in the professional literature
as "discrete optimization" problems. While these problems are of enormous
applicability, they present many challenges from a computational point of view.
This volume is an update on the impressive progress achieved by
mathematicians, operations researchers, and computer scientists in solving
discrete optimization problems of very large sizes. The surveys in this volume
present a comprehensive overview of the state of the art in discrete optimization
and are written by the most prominent researchers from all over the world. This
volume describes the tremendous progress in discrete optimization achieved in
the last 20 years since the publication of Discrete Optimization '77, Annals of
Discrete Mathematics, volumes 4 and 5, 1979 (Elsevier). It contains surveys of
the state of the art written by the most prominent researchers in the field from all
over the world, and covers topics like neighborhood search techniques, lift and
project for mixed 0-1 programming, pseudo-Boolean optimization, scheduling and
assignment problems, production planning, location, bin packing, cutting planes,
vehicle routing, and applications to graph theory, mechanics, chip design, etc.
Key features: • state of the art surveys • comprehensiveness • prominent
authors • theoretical, computational and applied aspects. This book is a reprint of
Discrete Applied Mathematics Volume 23, Numbers 1-3
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