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Introduction to Stochastic Programming - John R. Birge 2006-04-06
This rapidly developing field encompasses many disciplines including
operations research, mathematics, and probability. Conversely, it is
being applied in a wide variety of subjects ranging from agriculture to
financial planning and from industrial engineering to computer networks.
This textbook provides a first course in stochastic programming suitable
for students with a basic knowledge of linear programming, elementary
analysis, and probability. The authors present a broad overview of the
main themes and methods of the subject, thus helping students develop
an intuition for how to model uncertainty into mathematical problems,
what uncertainty changes bring to the decision process, and what
techniques help to manage uncertainty in solving the problems. The early
chapters introduce some worked examples of stochastic programming,
demonstrate how a stochastic model is formally built, develop the
properties of stochastic programs and the basic solution techniques used
to solve them. The book then goes on to cover approximation and
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

sampling techniques and is rounded off by an in-depth case study. A wellpaced and wide-ranging introduction to this subject.
Linear Algebra and Optimization for Machine Learning - Charu C.
Aggarwal 2020-05-13
This textbook introduces linear algebra and optimization in the context of
machine learning. Examples and exercises are provided throughout this
text book together with access to a solution’s manual. This textbook
targets graduate level students and professors in computer science,
mathematics and data science. Advanced undergraduate students can
also use this textbook. The chapters for this textbook are organized as
follows: 1. Linear algebra and its applications: The chapters focus on the
basics of linear algebra together with their common applications to
singular value decomposition, matrix factorization, similarity matrices
(kernel methods), and graph analysis. Numerous machine learning
applications have been used as examples, such as spectral clustering,
kernel-based classification, and outlier detection. The tight integration of
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linear algebra methods with examples from machine learning
differentiates this book from generic volumes on linear algebra. The
focus is clearly on the most relevant aspects of linear algebra for
machine learning and to teach readers how to apply these concepts. 2.
Optimization and its applications: Much of machine learning is posed as
an optimization problem in which we try to maximize the accuracy of
regression and classification models. The “parent problem” of
optimization-centric machine learning is least-squares regression.
Interestingly, this problem arises in both linear algebra and optimization,
and is one of the key connecting problems of the two fields. Leastsquares regression is also the starting point for support vector machines,
logistic regression, and recommender systems. Furthermore, the
methods for dimensionality reduction and matrix factorization also
require the development of optimization methods. A general view of
optimization in computational graphs is discussed together with its
applications to back propagation in neural networks. A frequent
challenge faced by beginners in machine learning is the extensive
background required in linear algebra and optimization. One problem is
that the existing linear algebra and optimization courses are not specific
to machine learning; therefore, one would typically have to complete
more course material than is necessary to pick up machine learning.
Furthermore, certain types of ideas and tricks from optimization and
linear algebra recur more frequently in machine learning than other
application-centric settings. Therefore, there is significant value in
developing a view of linear algebra and optimization that is better suited
to the specific perspective of machine learning.
Nonlinear Programming - Mokhtar S. Bazaraa 2013-06-12
COMPREHENSIVE COVERAGE OF NONLINEAR PROGRAMMING
THEORY AND ALGORITHMS, THOROUGHLY REVISED AND
EXPANDED Nonlinear Programming: Theory and Algorithms—now in an
extensively updated Third Edition—addresses the problem of optimizing
an objective function in the presence of equality and inequality
constraints. Many realistic problems cannot be adequately represented
as a linear program owing to the nature of the nonlinearity of the
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

objective function and/or the nonlinearity of any constraints. The Third
Edition begins with a general introduction to nonlinear programming
with illustrative examples and guidelines for model construction.
Concentration on the three major parts of nonlinear programming is
provided: Convex analysis with discussion of topological properties of
convex sets, separation and support of convex sets, polyhedral sets,
extreme points and extreme directions of polyhedral sets, and linear
programming Optimality conditions and duality with coverage of the
nature, interpretation, and value of the classical Fritz John (FJ) and the
Karush-Kuhn-Tucker (KKT) optimality conditions; the interrelationships
between various proposed constraint qualifications; and Lagrangian
duality and saddle point optimality conditions Algorithms and their
convergence, with a presentation of algorithms for solving both
unconstrained and constrained nonlinear programming problems
Important features of the Third Edition include: New topics such as
second interior point methods, nonconvex optimization, nondifferentiable
optimization, and more Updated discussion and new applications in each
chapter Detailed numerical examples and graphical illustrations
Essential coverage of modeling and formulating nonlinear programs
Simple numerical problems Advanced theoretical exercises The book is a
solid reference for professionals as well as a useful text for students in
the fields of operations research, management science, industrial
engineering, applied mathematics, and also in engineering disciplines
that deal with analytical optimization techniques. The logical and selfcontained format uniquely covers nonlinear programming techniques
with a great depth of information and an abundance of valuable
examples and illustrations that showcase the most current advances in
nonlinear problems.
Practical Mathematical Optimization - Jan A Snyman 2018-05-02
This book presents basic optimization principles and gradient-based
algorithms to a general audience, in a brief and easy-to-read form. It
enables professionals to apply optimization theory to engineering,
physics, chemistry, or business economics.
Optimization Theory and Methods - Wenyu Sun 2006-08-06
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Optimization Theory and Methods can be used as a textbook for an
optimization course for graduates and senior undergraduates. It is the
result of the author's teaching and research over the past decade. It
describes optimization theory and several powerful methods. For most
methods, the book discusses an idea’s motivation, studies the derivation,
establishes the global and local convergence, describes algorithmic
steps, and discusses the numerical performance.
Numerical Optimization - Joseph-Frédéric Bonnans 2013-03-14
This book starts with illustrations of the ubiquitous character of
optimization, and describes numerical algorithms in a tutorial way. It
covers fundamental algorithms as well as more specialized and advanced
topics for unconstrained and constrained problems. This new edition
contains computational exercises in the form of case studies which help
understanding optimization methods beyond their theoretical description
when coming to actual implementation.
Derivative-Free and Blackbox Optimization - Charles Audet 2017-12-02
This book is designed as a textbook, suitable for self-learning or for
teaching an upper-year university course on derivative-free and blackbox
optimization. The book is split into 5 parts and is designed to be modular;
any individual part depends only on the material in Part I. Part I of the
book discusses what is meant by Derivative-Free and Blackbox
Optimization, provides background material, and early basics while Part
II focuses on heuristic methods (Genetic Algorithms and Nelder-Mead).
Part III presents direct search methods (Generalized Pattern Search and
Mesh Adaptive Direct Search) and Part IV focuses on model-based
methods (Simplex Gradient and Trust Region). Part V discusses dealing
with constraints, using surrogates, and bi-objective optimization. End of
chapter exercises are included throughout as well as 15 end of chapter
projects and over 40 figures. Benchmarking techniques are also
presented in the appendix.
Practical Optimization - Philip E. Gill 2019-12-16
In the intervening years since this book was published in 1981, the field
of optimization has been exceptionally lively. This fertility has involved
not only progress in theory, but also faster numerical algorithms and
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

extensions into unexpected or previously unknown areas such as
semidefinite programming. Despite these changes, many of the
important principles and much of the intuition can be found in this
Classics version of Practical Optimization. This book provides model
algorithms and pseudocode, useful tools for users who prefer to write
their own code as well as for those who want to understand externally
provided code. It presents algorithms in a step-by-step format, revealing
the overall structure of the underlying procedures and thereby allowing
a high-level perspective on the fundamental differences. And it contains a
wealth of techniques and strategies that are well suited for optimization
in the twenty-first century, and particularly in the now-flourishing fields
of data science, “big data,” and machine learning. Practical Optimization
is appropriate for advanced undergraduates, graduate students, and
researchers interested in methods for solving optimization problems.
Modern Optimization with R - Paulo Cortez 2021-07-30
The goal of this book is to gather in a single work the most relevant
concepts related in optimization methods, showing how such theories
and methods can be addressed using the open source, multi-platform R
tool. Modern optimization methods, also known as metaheuristics, are
particularly useful for solving complex problems for which no specialized
optimization algorithm has been developed. These methods often yield
high quality solutions with a more reasonable use of computational
resources (e.g. memory and processing effort). Examples of popular
modern methods discussed in this book are: simulated annealing; tabu
search; genetic algorithms; differential evolution; and particle swarm
optimization. This book is suitable for undergraduate and graduate
students in computer science, information technology, and related areas,
as well as data analysts interested in exploring modern optimization
methods using R. This new edition integrates the latest R packages
through text and code examples. It also discusses new topics, such as:
the impact of artificial intelligence and business analytics in modern
optimization tasks; the creation of interactive Web applications; usage of
parallel computing; and more modern optimization algorithms (e.g.,
iterated racing, ant colony optimization, grammatical evolution).
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Practical Optimization Methods - M. Asghar Bhatti 2012-12-06
This introductory textbook adopts a practical and intuitive approach,
rather than emphasizing mathematical rigor. Computationally oriented
books in this area generally present algorithms alone, and expect readers
to perform computations by hand, and are often written in traditional
computer languages, such as Basic, Fortran or Pascal. This book, on the
other hand, is the first text to use Mathematica to develop a thorough
understanding of optimization algorithms, fully exploiting Mathematica's
symbolic, numerical and graphic capabilities.
Robust Optimization - Aharon Ben-Tal 2009-08-10
Robust optimization is still a relatively new approach to optimization
problems affected by uncertainty, but it has already proved so useful in
real applications that it is difficult to tackle such problems today without
considering this powerful methodology. Written by the principal
developers of robust optimization, and describing the main achievements
of a decade of research, this is the first book to provide a comprehensive
and up-to-date account of the subject. Robust optimization is designed to
meet some major challenges associated with uncertainty-affected
optimization problems: to operate under lack of full information on the
nature of uncertainty; to model the problem in a form that can be solved
efficiently; and to provide guarantees about the performance of the
solution. The book starts with a relatively simple treatment of uncertain
linear programming, proceeding with a deep analysis of the
interconnections between the construction of appropriate uncertainty
sets and the classical chance constraints (probabilistic) approach. It then
develops the robust optimization theory for uncertain conic quadratic
and semidefinite optimization problems and dynamic (multistage)
problems. The theory is supported by numerous examples and
computational illustrations. An essential book for anyone working on
optimization and decision making under uncertainty, Robust
Optimization also makes an ideal graduate textbook on the subject.
Pyomo – Optimization Modeling in Python - William E. Hart
2012-02-15
This book provides a complete and comprehensive reference/guide to
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

Pyomo (Python Optimization Modeling Objects) for both beginning and
advanced modelers, including students at the undergraduate and
graduate levels, academic researchers, and practitioners. The text
illustrates the breadth of the modeling and analysis capabilities that are
supported by the software and support of complex real-world
applications. Pyomo is an open source software package for formulating
and solving large-scale optimization and operations research problems.
The text begins with a tutorial on simple linear and integer programming
models. A detailed reference of Pyomo's modeling components is
illustrated with extensive examples, including a discussion of how to load
data from data sources like spreadsheets and databases. Chapters
describing advanced modeling capabilities for nonlinear and stochastic
optimization are also included. The Pyomo software provides familiar
modeling features within Python, a powerful dynamic programming
language that has a very clear, readable syntax and intuitive object
orientation. Pyomo includes Python classes for defining sparse sets,
parameters, and variables, which can be used to formulate algebraic
expressions that define objectives and constraints. Moreover, Pyomo can
be used from a command-line interface and within Python's interactive
command environment, which makes it easy to create Pyomo models,
apply a variety of optimizers, and examine solutions. The software
supports a different modeling approach than commercial AML (Algebraic
Modeling Languages) tools, and is designed for flexibility, extensibility,
portability, and maintainability but also maintains the central ideas in
modern AMLs.
Deterministic Operations Research - David J. Rader 2013-06-07
Uniquely blends mathematical theory and algorithm design
forunderstanding and modeling real-world problems Optimization
modeling and algorithms are key components toproblem-solving across
various fields of research, from operationsresearch and mathematics to
computer science and engineering.Addressing the importance of the
algorithm design process.Deterministic Operations Research focuses on
the design ofsolution methods for both continuous and discrete
linearoptimization problems. The result is a clear-cut resource
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forunderstanding three cornerstones of deterministic
operationsresearch: modeling real-world problems as linear
optimizationproblem; designing the necessary algorithms to solve
theseproblems; and using mathematical theory to justify
algorithmicdevelopment. Treating real-world examples as mathematical
problems, theauthor begins with an introduction to operations research
andoptimization modeling that includes applications form
sportsscheduling an the airline industry. Subsequent chapters
discussalgorithm design for continuous linear optimization
problems,covering topics such as convexity. Farkas’ Lemma, and
thestudy of polyhedral before culminating in a discussion of theSimplex
Method. The book also addresses linear programming dualitytheory and
its use in algorithm design as well as the Dual SimplexMethod. DantzigWolfe decomposition, and a primal-dual interiorpoint algorithm. The final
chapters present network optimizationand integer programming
problems, highlighting various specializedtopics including labelcorrecting algorithms for the shortest pathproblem, preprocessing and
probing in integer programming, liftingof valid inequalities, and branch
and cut algorithms. Concepts and approaches are introduced by outlining
examplesthat demonstrate and motivate theoretical concepts. The
accessiblepresentation of advanced ideas makes core aspects easy
tounderstand and encourages readers to understand how to think
aboutthe problem, not just what to think. Relevant historical
summariescan be found throughout the book, and each chapter is
designed asthe continuation of the “story” of how to both modeland solve
optimization problems by using the specificproblems-linear and integer
programs-as guides. The book’svarious examples are accompanied by the
appropriate models andcalculations, and a related Web site features
these models alongwith Maple™ and MATLAB® content for the
discussedcalculations. Thoroughly class-tested to ensure a
straightforward, hands-onapproach, Deterministic Operations Research
is an excellentbook for operations research of linear optimization courses
at theupper-undergraduate and graduate levels. It also serves as
aninsightful reference for individuals working in the fields
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

ofmathematics, engineering, computer science, and operations
researchwho use and design algorithms to solve problem in their
everydaywork.
Lectures on Convex Optimization - Yurii Nesterov 2018-11-19
This book provides a comprehensive, modern introduction to convex
optimization, a field that is becoming increasingly important in applied
mathematics, economics and finance, engineering, and computer
science, notably in data science and machine learning. Written by a
leading expert in the field, this book includes recent advances in the
algorithmic theory of convex optimization, naturally complementing the
existing literature. It contains a unified and rigorous presentation of the
acceleration techniques for minimization schemes of first- and secondorder. It provides readers with a full treatment of the smoothing
technique, which has tremendously extended the abilities of gradienttype methods. Several powerful approaches in structural optimization,
including optimization in relative scale and polynomial-time interior-point
methods, are also discussed in detail. Researchers in theoretical
optimization as well as professionals working on optimization problems
will find this book very useful. It presents many successful examples of
how to develop very fast specialized minimization algorithms. Based on
the author’s lectures, it can naturally serve as the basis for introductory
and advanced courses in convex optimization for students in engineering,
economics, computer science and mathematics.
The Logic of Logistics - David Simchi-Levi 2007-07-03
Fierce competition in today's global market provides a powerful
motivation for developing ever more sophisticated logistics systems. This
book, written for the logistics manager and researcher, presents a survey
of the modern theory and application of logistics. The goal of the book is
to present the state-of-the-art in the science of logistics management. As
a result, the authors have written a timely and authoritative survey of
this field that many practitioners and researchers will find makes an
invaluable companion to their work.
Introduction to Nonlinear and Global Optimization - Eligius M.T.
Hendrix 2010-04-27
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This self-contained text provides a solid introduction to global and
nonlinear optimization, providing students of mathematics and
interdisciplinary sciences with a strong foundation in applied
optimization techniques. The book offers a unique hands-on and critical
approach to applied optimization which includes the presentation of
numerous algorithms, examples, and illustrations, designed to improve
the reader’s intuition and develop the analytical skills needed to identify
optimization problems, classify the structure of a model, and determine
whether a solution fulfills optimality conditions.
Numerical Optimization with Computational Errors - Alexander J.
Zaslavski 2016-04-22
This book studies the approximate solutions of optimization problems in
the presence of computational errors. A number of results are presented
on the convergence behavior of algorithms in a Hilbert space; these
algorithms are examined taking into account computational errors. The
author illustrates that algorithms generate a good approximate solution,
if computational errors are bounded from above by a small positive
constant. Known computational errors are examined with the aim of
determining an approximate solution. Researchers and students
interested in the optimization theory and its applications will find this
book instructive and informative. This monograph contains 16 chapters;
including a chapters devoted to the subgradient projection algorithm, the
mirror descent algorithm, gradient projection algorithm, the Weiszfelds
method, constrained convex minimization problems, the convergence of
a proximal point method in a Hilbert space, the continuous subgradient
method, penalty methods and Newton’s method.
Numerical Optimization - Jorge Nocedal 2006-06-06
The new edition of this book presents a comprehensive and up-to-date
description of the most effective methods in continuous optimization. It
responds to the growing interest in optimization in engineering, science,
and business by focusing on methods best suited to practical problems.
This edition has been thoroughly updated throughout. There are new
chapters on nonlinear interior methods and derivative-free methods for
optimization, both of which are widely used in practice and are the focus
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

of much current research. Because of the emphasis on practical methods,
as well as the extensive illustrations and exercises, the book is accessible
to a wide audience.
Nonlinear Optimization - H. A. Eiselt 2019-11-09
This book provides a comprehensive introduction to nonlinear
programming, featuring a broad range of applications and solution
methods in the field of continuous optimization. It begins with a
summary of classical results on unconstrained optimization, followed by
a wealth of applications from a diverse mix of fields, e.g. location
analysis, traffic planning, and water quality management, to name but a
few. In turn, the book presents a formal description of optimality
conditions, followed by an in-depth discussion of the main solution
techniques. Each method is formally described, and then fully solved
using a numerical example.
Linear and Nonlinear Optimization - Richard W. Cottle 2017-06-11
This textbook on Linear and Nonlinear Optimization is intended for
graduate and advanced undergraduate students in operations research
and related fields. It is both literate and mathematically strong, yet
requires no prior course in optimization. As suggested by its title, the
book is divided into two parts covering in their individual chapters LP
Models and Applications; Linear Equations and Inequalities; The Simplex
Algorithm; Simplex Algorithm Continued; Duality and the Dual Simplex
Algorithm; Postoptimality Analyses; Computational Considerations;
Nonlinear (NLP) Models and Applications; Unconstrained Optimization;
Descent Methods; Optimality Conditions; Problems with Linear
Constraints; Problems with Nonlinear Constraints; Interior-Point
Methods; and an Appendix covering Mathematical Concepts. Each
chapter ends with a set of exercises. The book is based on lecture notes
the authors have used in numerous optimization courses the authors
have taught at Stanford University. It emphasizes modeling and
numerical algorithms for optimization with continuous (not integer)
variables. The discussion presents the underlying theory without always
focusing on formal mathematical proofs (which can be found in cited
references). Another feature of this book is its inclusion of cultural and
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historical matters, most often appearing among the footnotes. "This book
is a real gem. The authors do a masterful job of rigorously presenting all
of the relevant theory clearly and concisely while managing to avoid
unnecessary tedious mathematical details. This is an ideal book for
teaching a one or two semester masters-level course in optimization – it
broadly covers linear and nonlinear programming effectively balancing
modeling, algorithmic theory, computation, implementation, illuminating
historical facts, and numerous interesting examples and exercises. Due
to the clarity of the exposition, this book also serves as a valuable
reference for self-study." Professor Ilan Adler, IEOR Department, UC
Berkeley "A carefully crafted introduction to the main elements and
applications of mathematical optimization. This volume presents the
essential concepts of linear and nonlinear programming in an accessible
format filled with anecdotes, examples, and exercises that bring the topic
to life. The authors plumb their decades of experience in optimization to
provide an enriching layer of historical context. Suitable for advanced
undergraduates and masters students in management science,
operations research, and related fields." Michael P. Friedlander, IBM
Professor of Computer Science, Professor of Mathematics, University of
British Columbia
Numerical Optimization Techniques - Yurij G. Evtushenko 2012-01-19
The book of Professor Evtushenko describes both the theoretical
foundations and the range of applications of many important methods for
solving nonlinear programs. Particularly emphasized is their use for the
solution of optimal control problems for ordinary differential equations.
These methods were instrumented in a library of programs for an
interactive system (DISO) at the Computing Center of the USSR
Academy of Sciences, which can be used to solve a given complicated
problem by a combination of appropriate methods in the interactive
mode. Many examples show the strong as well the weak points of
particular methods and illustrate the advantages gained by their
combination. In fact, it is the central aim of the author to pOint out the
necessity of using many techniques interactively, in order to solve more
dif ficult problems. A noteworthy feature of the book for the Western
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

reader is the frequently unorthodox analysis of many known methods in
the great tradition of Russian mathematics. J. Stoer PREFACE
Optimization methods are finding ever broader application in sci ence
and engineering. Design engineers, automation and control systems
specialists, physicists processing experimental data, eco nomists, as well
as operations research specialists are beginning to employ them
routinely in their work. The applications have in turn furthered vigorous
development of computational techniques and engendered new
directions of research. Practical implementa tion of many numerical
methods of high computational complexity is now possible with the
availability of high-speed large-memory digital computers.
Introduction to Optimization - Pablo Pedregal 2006-04-18
This undergraduate textbook introduces students of science and
engineering to the fascinating field of optimization. It is a unique book
that brings together the subfields of mathematical programming,
variational calculus, and optimal control, thus giving students an overall
view of all aspects of optimization in a single reference. As a primer on
optimization, its main goal is to provide a succinct and accessible
introduction to linear programming, nonlinear programming, numerical
optimization algorithms, variational problems, dynamic programming,
and optimal control. Prerequisites have been kept to a minimum,
although a basic knowledge of calculus, linear algebra, and differential
equations is assumed.
Optimization - Kenneth Lange 2013-03-09
Lange is a Springer author of other successful books. This is the first
book that emphasizes the applications of optimization to statistics. The
emphasis on statistical applications will be especially appealing to
graduate students of statistics and biostatistics.
Applying Particle Swarm Optimization - Burcu Adıgüzel Mercangöz
2021-05-13
This book explains the theoretical structure of particle swarm
optimization (PSO) and focuses on the application of PSO to portfolio
optimization problems. The general goal of portfolio optimization is to
find a solution that provides the highest expected return at each level of
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portfolio risk. According to H. Markowitz’s portfolio selection theory, as
new assets are added to an investment portfolio, the total risk of the
portfolio’s decreases depending on the correlations of asset returns,
while the expected return on the portfolio represents the weighted
average of the expected returns for each asset. The book explains PSO in
detail and demonstrates how to implement Markowitz’s portfolio
optimization approach using PSO. In addition, it expands on the
Markowitz model and seeks to improve the solution-finding process with
the aid of various algorithms. In short, the book provides researchers,
teachers, engineers, managers and practitioners with many tools they
need to apply the PSO technique to portfolio optimization.
Convex Optimization - Stephen Boyd 2004-03-08
A comprehensive introduction to the tools, techniques and applications of
convex optimization.
Cooperative Stochastic Differential Games - David W.K. Yeung
2006-05-11
Numerical Optimization presents a comprehensive and up-to-date
description of the most effective methods in continuous optimization. It
responds to the growing interest in optimization in engineering, science,
and business by focusing on the methods that are best suited to practical
problems. For this new edition the book has been thoroughly updated
throughout. There are new chapters on nonlinear interior methods and
derivative-free methods for optimization, both of which are used widely
in practice and the focus of much current research. Because of the
emphasis on practical methods, as well as the extensive illustrations and
exercises, the book is accessible to a wide audience. It can be used as a
graduate text in engineering, operations research, mathematics,
computer science, and business. It also serves as a handbook for
researchers and practitioners in the field. The authors have strived to
produce a text that is pleasant to read, informative, and rigorous - one
that reveals both the beautiful nature of the discipline and its practical
side.
Introduction to Linear Optimization - Dimitris Bertsimas 1997-01-01
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Mathematical Optimization Theory and Operations Research - Yury
Kochetov 2020-09-13
This book constitutes refereed proceedings of the 19th International
Conference on Mathematical Optimization Theory and Operations
Research, MOTOR 2020, held in Novosibirsk, Russia, in July 2020. Due to
the COVID-19 pandemic the conference was held online. The 25 full
papers and 8 short papers presented in this volume were carefully
reviewed and selected from a total of 102 submissions. The papers in the
volume are organised according to the following topical headings:
combinatorial optimization; mathematical programming; global
optimization; game theory and mathematical economics; heuristics and
metaheuristics; machine learning and data analysis.
Numerical Optimization - Jorge Nocedal 2000-04-28
The new edition of this book presents a comprehensive and up-to-date
description of the most effective methods in continuous optimization. It
responds to the growing interest in optimization in engineering, science,
and business by focusing on methods best suited to practical problems.
This edition has been thoroughly updated throughout. There are new
chapters on nonlinear interior methods and derivative-free methods for
optimization, both of which are widely used in practice and are the focus
of much current research. Because of the emphasis on practical methods,
as well as the extensive illustrations and exercises, the book is accessible
to a wide audience.
Numerical Methods and Optimization - Jean-Pierre Corriou
2022-01-05
This text, covering a very large span of numerical methods and
optimization, is primarily aimed at advanced undergraduate and
graduate students. A background in calculus and linear algebra are the
only mathematical requirements. The abundance of advanced methods
and practical applications will be attractive to scientists and researchers
working in different branches of engineering. The reader is progressively
introduced to general numerical methods and optimization algorithms in
each chapter. Examples accompany the various methods and guide the
students to a better understanding of the applications. The user is often
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provided with the opportunity to verify their results with complex
programming code. Each chapter ends with graduated exercises which
furnish the student with new cases to study as well as ideas for
exam/homework problems for the instructor. A set of programs made in
MatlabTM is available on the author’s personal website and presents
both numerical and optimization methods.
Foundations of Optimization - Osman Güler 2010-08-03
This book covers the fundamental principles of optimization in finite
dimensions. It develops the necessary material in multivariable calculus
both with coordinates and coordinate-free, so recent developments such
as semidefinite programming can be dealt with.
Convex Analysis and Nonlinear Optimization - Jonathan Borwein
2010-05-05
Optimization is a rich and thriving mathematical discipline, and the
underlying theory of current computational optimization techniques
grows ever more sophisticated. This book aims to provide a concise,
accessible account of convex analysis and its applications and extensions,
for a broad audience. Each section concludes with an often extensive set
of optional exercises. This new edition adds material on semismooth
optimization, as well as several new proofs.
Numerical Optimization in Engineering and Sciences - Debashis Dutta
2020-04-07
This book presents select peer-reviewed papers presented at the
International Conference on Numerical Optimization in Engineering and
Sciences (NOIEAS) 2019. The book covers a wide variety of numerical
optimization techniques across all major engineering disciplines like
mechanical, manufacturing, civil, electrical, chemical, computer, and
electronics engineering. The major focus is on innovative ideas, current
methods and latest results involving advanced optimization techniques.
The contents provide a good balance between numerical models and
analytical results obtained for different engineering problems and
challenges. This book will be useful for students, researchers, and
professionals interested in engineering optimization techniques.
Iterative Methods for Optimization - C. T. Kelley 1999-01-01
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

This book presents a carefully selected group of methods for
unconstrained and bound constrained optimization problems and
analyzes them in depth both theoretically and algorithmically. It focuses
on clarity in algorithmic description and analysis rather than generality,
and while it provides pointers to the literature for the most general
theoretical results and robust software, the author thinks it is more
important that readers have a complete understanding of special cases
that convey essential ideas. A companion to Kelley's book, Iterative
Methods for Linear and Nonlinear Equations (SIAM, 1995), this book
contains many exercises and examples and can be used as a text, a
tutorial for self-study, or a reference. Iterative Methods for Optimization
does more than cover traditional gradient-based optimization: it is the
first book to treat sampling methods, including the Hooke-Jeeves,
implicit filtering, MDS, and Nelder-Mead schemes in a unified way, and
also the first book to make connections between sampling methods and
the traditional gradient-methods. Each of the main algorithms in the text
is described in pseudocode, and a collection of MATLAB codes is
available. Thus, readers can experiment with the algorithms in an easy
way as well as implement them in other languages.
Modeling with Stochastic Programming - Alan J. King 2012-06-19
While there are several texts on how to solve and analyze stochastic
programs, this is the first text to address basic questions about how to
model uncertainty, and how to reformulate a deterministic model so that
it can be analyzed in a stochastic setting. This text would be suitable as a
stand-alone or supplement for a second course in OR/MS or in
optimization-oriented engineering disciplines where the instructor wants
to explain where models come from and what the fundamental issues
are. The book is easy-to-read, highly illustrated with lots of examples and
discussions. It will be suitable for graduate students and researchers
working in operations research, mathematics, engineering and related
departments where there is interest in learning how to model
uncertainty. Alan King is a Research Staff Member at IBM's Thomas J.
Watson Research Center in New York. Stein W. Wallace is a Professor of
Operational Research at Lancaster University Management School in
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England.
Algorithms for Optimization - Mykel J. Kochenderfer 2019-03-12
A comprehensive introduction to optimization with a focus on practical
algorithms for the design of engineering systems. This book offers a
comprehensive introduction to optimization with a focus on practical
algorithms. The book approaches optimization from an engineering
perspective, where the objective is to design a system that optimizes a
set of metrics subject to constraints. Readers will learn about
computational approaches for a range of challenges, including searching
high-dimensional spaces, handling problems where there are multiple
competing objectives, and accommodating uncertainty in the metrics.
Figures, examples, and exercises convey the intuition behind the
mathematical approaches. The text provides concrete implementations in
the Julia programming language. Topics covered include derivatives and
their generalization to multiple dimensions; local descent and first- and
second-order methods that inform local descent; stochastic methods,
which introduce randomness into the optimization process; linear
constrained optimization, when both the objective function and the
constraints are linear; surrogate models, probabilistic surrogate models,
and using probabilistic surrogate models to guide optimization;
optimization under uncertainty; uncertainty propagation; expression
optimization; and multidisciplinary design optimization. Appendixes offer
an introduction to the Julia language, test functions for evaluating
algorithm performance, and mathematical concepts used in the
derivation and analysis of the optimization methods discussed in the text.
The book can be used by advanced undergraduates and graduate
students in mathematics, statistics, computer science, any engineering
field, (including electrical engineering and aerospace engineering), and
operations research, and as a reference for professionals.
Linear Programming - Robert J Vanderbei 2013-07-16
This Fourth Edition introduces the latest theory and applications in
optimization. It emphasizes constrained optimization, beginning with a
substantial treatment of linear programming and then proceeding to
convex analysis, network flows, integer programming, quadratic
numerical-optimization-springer-series-in-operations-research-and-financial-engineering

programming, and convex optimization. Readers will discover a host of
practical business applications as well as non-business applications.
Topics are clearly developed with many numerical examples worked out
in detail. Specific examples and concrete algorithms precede more
abstract topics. With its focus on solving practical problems, the book
features free C programs to implement the major algorithms covered,
including the two-phase simplex method, primal-dual simplex method,
path-following interior-point method, and homogeneous self-dual
methods. In addition, the author provides online JAVA applets that
illustrate various pivot rules and variants of the simplex method, both for
linear programming and for network flows. These C programs and JAVA
tools can be found on the book's website. The website also includes new
online instructional tools and exercises.
Linear and Nonlinear Programming - David G. Luenberger
2008-06-20
This third edition of the classic textbook in Optimization has been fully
revised and updated. It comprehensively covers modern theoretical
insights in this crucial computing area, and will be required reading for
analysts and operations researchers in a variety of fields. The book
connects the purely analytical character of an optimization problem, and
the behavior of algorithms used to solve it. Now, the third edition has
been completely updated with recent Optimization Methods. The book
also has a new co-author, Yinyu Ye of California’s Stanford University,
who has written lots of extra material including some on Interior Point
Methods.
A Gentle Introduction to Optimization - B. Guenin 2014-07-31
Optimization is an essential technique for solving problems in areas as
diverse as accounting, computer science and engineering. Assuming only
basic linear algebra and with a clear focus on the fundamental concepts,
this textbook is the perfect starting point for first- and second-year
undergraduate students from a wide range of backgrounds and with
varying levels of ability. Modern, real-world examples motivate the
theory throughout. The authors keep the text as concise and focused as
possible, with more advanced material treated separately or in starred
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exercises. Chapters are self-contained so that instructors and students
can adapt the material to suit their own needs and a wide selection of
over 140 exercises gives readers the opportunity to try out the skills they
gain in each section. Solutions are available for instructors. The book
also provides suggestions for further reading to help students take the
next step to more advanced material.
Numerical Methods for Unconstrained Optimization and
Nonlinear Equations - J. E. Dennis, Jr. 1996-12-01
This book has become the standard for a complete, state-of-the-art
description of the methods for unconstrained optimization and systems of
nonlinear equations. Originally published in 1983, it provides information
needed to understand both the theory and the practice of these methods
and provides pseudocode for the problems. The algorithms covered are
all based on Newton's method or "quasi-Newton" methods, and the heart
of the book is the material on computational methods for

numerical-optimization-springer-series-in-operations-research-and-financial-engineering

multidimensional unconstrained optimization and nonlinear equation
problems. The republication of this book by SIAM is driven by a
continuing demand for specific and sound advice on how to solve real
problems. The level of presentation is consistent throughout, with a good
mix of examples and theory, making it a valuable text at both the
graduate and undergraduate level. It has been praised as excellent for
courses with approximately the same name as the book title and would
also be useful as a supplemental text for a nonlinear programming or a
numerical analysis course. Many exercises are provided to illustrate and
develop the ideas in the text. A large appendix provides a mechanism for
class projects and a reference for readers who want the details of the
algorithms. Practitioners may use this book for self-study and reference.
For complete understanding, readers should have a background in
calculus and linear algebra. The book does contain background material
in multivariable calculus and numerical linear algebra.
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