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If you ally obsession such a referred Convex Analysis And Optimization Bertsekas ebook that will ﬁnd the money for you worth, acquire the unquestionably best seller from us currently from several preferred authors. If you desire to funny books, lots of novels, tale, jokes, and more ﬁctions
collections are then launched, from best seller to one of the most current released.
You may not be perplexed to enjoy every books collections Convex Analysis And Optimization Bertsekas that we will unquestionably oﬀer. It is not a propos the costs. Its approximately what you obsession currently. This Convex Analysis And Optimization Bertsekas, as one of the most full of zip sellers
here will enormously be among the best options to review.

KEY=OPTIMIZATION - SHERLYN NELSON
CONVEX ANALYSIS AND OPTIMIZATION
Athena Scientiﬁc A uniquely pedagogical, insightful, and rigorous treatment of the analytical/geometrical foundations of optimization. The book provides a comprehensive development of convexity theory, and its rich applications in optimization, including duality,
minimax/saddle point theory, Lagrange multipliers, and Lagrangian relaxation/nondiﬀerentiable optimization. It is an excellent supplement to several of our books: Convex Optimization Theory (Athena Scientiﬁc, 2009), Convex Optimization Algorithms (Athena
Scientiﬁc, 2015), Nonlinear Programming (Athena Scientiﬁc, 2016), Network Optimization (Athena Scientiﬁc, 1998), and Introduction to Linear Optimization (Athena Scientiﬁc, 1997). Aside from a thorough account of convex analysis and optimization, the book aims to
restructure the theory of the subject, by introducing several novel unifying lines of analysis, including: 1) A uniﬁed development of minimax theory and constrained optimization duality as special cases of duality between two simple geometrical problems. 2) A uniﬁed
development of conditions for existence of solutions of convex optimization problems, conditions for the minimax equality to hold, and conditions for the absence of a duality gap in constrained optimization. 3) A uniﬁcation of the major constraint qualiﬁcations allowing
the use of Lagrange multipliers for nonconvex constrained optimization, using the notion of constraint pseudonormality and an enhanced form of the Fritz John necessary optimality conditions. Among its features the book: a) Develops rigorously and comprehensively
the theory of convex sets and functions, in the classical tradition of Fenchel and Rockafellar b) Provides a geometric, highly visual treatment of convex and nonconvex optimization problems, including existence of solutions, optimality conditions, Lagrange multipliers,
and duality c) Includes an insightful and comprehensive presentation of minimax theory and zero sum games, and its connection with duality d) Describes dual optimization, the associated computational methods, including the novel incremental subgradient methods,
and applications in linear, quadratic, and integer programming e) Contains many examples, illustrations, and exercises with complete solutions (about 200 pages) posted at the publisher's web site http://www.athenasc.com/convexity.html

CONVEX OPTIMIZATION THEORY
Athena Scientiﬁc An insightful, concise, and rigorous treatment of the basic theory of convex sets and functions in ﬁnite dimensions, and the analytical/geometrical foundations of convex optimization and duality theory. Convexity theory is ﬁrst developed in a simple
accessible manner, using easily visualized proofs. Then the focus shifts to a transparent geometrical line of analysis to develop the fundamental duality between descriptions of convex functions in terms of points, and in terms of hyperplanes. Finally, convexity theory
and abstract duality are applied to problems of constrained optimization, Fenchel and conic duality, and game theory to develop the sharpest possible duality results within a highly visual geometric framework. This on-line version of the book, includes an extensive set
of theoretical problems with detailed high-quality solutions, which signiﬁcantly extend the range and value of the book. The book may be used as a text for a theoretical convex optimization course; the author has taught several variants of such a course at MIT and
elsewhere over the last ten years. It may also be used as a supplementary source for nonlinear programming classes, and as a theoretical foundation for classes focused on convex optimization models (rather than theory). It is an excellent supplement to several of our
books: Convex Optimization Algorithms (Athena Scientiﬁc, 2015), Nonlinear Programming (Athena Scientiﬁc, 2017), Network Optimization(Athena Scientiﬁc, 1998), Introduction to Linear Optimization (Athena Scientiﬁc, 1997), and Network Flows and Monotropic
Optimization (Athena Scientiﬁc, 1998).

CONVEX OPTIMIZATION ALGORITHMS
Athena Scientiﬁc This book provides a comprehensive and accessible presentation of algorithms for solving convex optimization problems. It relies on rigorous mathematical analysis, but also aims at an intuitive exposition that makes use of visualization where possible.
This is facilitated by the extensive use of analytical and algorithmic concepts of duality, which by nature lend themselves to geometrical interpretation. The book places particular emphasis on modern developments, and their widespread applications in ﬁelds such as
large-scale resource allocation problems, signal processing, and machine learning. The book is aimed at students, researchers, and practitioners, roughly at the ﬁrst year graduate level. It is similar in style to the author's 2009"Convex Optimization Theory" book, but
can be read independently. The latter book focuses on convexity theory and optimization duality, while the present book focuses on algorithmic issues. The two books share notation, and together cover the entire ﬁnite-dimensional convex optimization methodology. To
facilitate readability, the statements of deﬁnitions and results of the "theory book" are reproduced without proofs in Appendix B.

CONVEX OPTIMIZATION
Cambridge University Press A comprehensive introduction to the tools, techniques and applications of convex optimization.

RECENT ADVANCES IN LEARNING AND CONTROL
Springer Science & Business Media This volume is composed of invited papers on learning and control. The contents form the proceedings of a workshop held in January 2008, in Hyderabad that honored the 60th birthday of Doctor Mathukumalli Vidyasagar. The 14 papers,
written by international specialists in the ﬁeld, cover a variety of interests within the broader ﬁeld of learning and control. The diversity of the research provides a comprehensive overview of a ﬁeld of great interest to control and system theorists.

LECTURES ON MODERN CONVEX OPTIMIZATION
ANALYSIS, ALGORITHMS, AND ENGINEERING APPLICATIONS
SIAM Here is a book devoted to well-structured and thus eﬃciently solvable convex optimization problems, with emphasis on conic quadratic and semideﬁnite programming. The authors present the basic theory underlying these problems as well as their numerous
applications in engineering, including synthesis of ﬁlters, Lyapunov stability analysis, and structural design. The authors also discuss the complexity issues and provide an overview of the basic theory of state-of-the-art polynomial time interior point methods for linear,
conic quadratic, and semideﬁnite programming. The book's focus on well-structured convex problems in conic form allows for uniﬁed theoretical and algorithmical treatment of a wide spectrum of important optimization problems arising in applications.

NONLINEAR PROGRAMMING 3
PROCEEDINGS
Monotone operators and augmented lagrangian methods in nonlinear programming; The convergence of variable metric methods for nonlinearly constrained optimization calculations; A hybrid method for nonlinear programming; Two-phase algorithm for nonlinear
constraint problems; Quasi-newton methods for equality constrained optimization: equivalence of existing methods and a new implementation; An idealized exact penalty function; Exact penalty algorithms for nonlinear programming; A variable metric method for
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linearly constrained minimization problems; Solving systems of nonlinear equations by broyden's method with project updates; At the interface of modeling and algorithms research; Modeling combinatorial mathematical programming problems by netforms: an
illustrative application; On the comparative evaluation of algorithms for mathematical programming problems.

LINEAR NETWORK OPTIMIZATION
ALGORITHMS AND CODES
MIT Press Linear Network Optimization presents a thorough treatment of classical approaches to network problems such as shortest path, max-ﬂow, assignment, transportation, and minimum cost ﬂow problems.

NONLINEAR OPTIMIZATION
Princeton University Press Optimization is one of the most important areas of modern applied mathematics, with applications in ﬁelds from engineering and economics to ﬁnance, statistics, management science, and medicine. While many books have addressed its various
aspects, Nonlinear Optimization is the ﬁrst comprehensive treatment that will allow graduate students and researchers to understand its modern ideas, principles, and methods within a reasonable time, but without sacriﬁcing mathematical precision. Andrzej
Ruszczynski, a leading expert in the optimization of nonlinear stochastic systems, integrates the theory and the methods of nonlinear optimization in a uniﬁed, clear, and mathematically rigorous fashion, with detailed and easy-to-follow proofs illustrated by numerous
examples and ﬁgures. The book covers convex analysis, the theory of optimality conditions, duality theory, and numerical methods for solving unconstrained and constrained optimization problems. It addresses not only classical material but also modern topics such as
optimality conditions and numerical methods for problems involving nondiﬀerentiable functions, semideﬁnite programming, metric regularity and stability theory of set-constrained systems, and sensitivity analysis of optimization problems. Based on a decade's worth
of notes the author compiled in successfully teaching the subject, this book will help readers to understand the mathematical foundations of the modern theory and methods of nonlinear optimization and to analyze new problems, develop optimality theory for them,
and choose or construct numerical solution methods. It is a must for anyone seriously interested in optimization.

NONLINEAR PROGRAMMING
Athena Scientiﬁc This book provides a comprehensive and accessible presentation of algorithms for solving continuous optimization problems. It relies on rigorous mathematical analysis, but also aims at an intuitive exposition that makes use of visualization where
possible. It places particular emphasis on modern developments, and their widespread applications in ﬁelds such as large-scale resource allocation problems, signal processing, and machine learning. The 3rd edition brings the book in closer harmony with the
companion works Convex Optimization Theory (Athena Scientiﬁc, 2009), Convex Optimization Algorithms (Athena Scientiﬁc, 2015), Convex Analysis and Optimization (Athena Scientiﬁc, 2003), and Network Optimization (Athena Scientiﬁc, 1998). These works are
complementary in that they deal primarily with convex, possibly nondiﬀerentiable, optimization problems and rely on convex analysis. By contrast the nonlinear programming book focuses primarily on analytical and computational methods for possibly nonconvex
diﬀerentiable problems. It relies primarily on calculus and variational analysis, yet it still contains a detailed presentation of duality theory and its uses for both convex and nonconvex problems. This on-line edition contains detailed solutions to all the theoretical book
exercises. Among its special features, the book: Provides extensive coverage of iterative optimization methods within a unifying framework Covers in depth duality theory from both a variational and a geometric point of view Provides a detailed treatment of interior
point methods for linear programming Includes much new material on a number of topics, such as proximal algorithms, alternating direction methods of multipliers, and conic programming Focuses on large-scale optimization topics of much current interest, such as
ﬁrst order methods, incremental methods, and distributed asynchronous computation, and their applications in machine learning, signal processing, neural network training, and big data applications Includes a large number of examples and exercises Was developed
through extensive classroom use in ﬁrst-year graduate courses

CONSTRAINED OPTIMIZATION AND LAGRANGE MULTIPLIER METHODS
Academic Press Computer Science and Applied Mathematics: Constrained Optimization and Lagrange Multiplier Methods focuses on the advancements in the applications of the Lagrange multiplier methods for constrained minimization. The publication ﬁrst oﬀers
information on the method of multipliers for equality constrained problems and the method of multipliers for inequality constrained and nondiﬀerentiable optimization problems. Discussions focus on approximation procedures for nondiﬀerentiable and ill-conditioned
optimization problems; asymptotically exact minimization in the methods of multipliers; duality framework for the method of multipliers; and the quadratic penalty function method. The text then examines exact penalty methods, including nondiﬀerentiable exact
penalty functions; linearization algorithms based on nondiﬀerentiable exact penalty functions; diﬀerentiable exact penalty functions; and local and global convergence of Lagrangian methods. The book ponders on the nonquadratic penalty functions of convex
programming. Topics include large scale separable integer programming problems and the exponential method of multipliers; classes of penalty functions and corresponding methods of multipliers; and convergence analysis of multiplier methods. The text is a valuable
reference for mathematicians and researchers interested in the Lagrange multiplier methods.

ABSTRACT DYNAMIC PROGRAMMING
3RD EDITION
Athena Scientiﬁc This is the 3rd edition of a research monograph providing a synthesis of old research on the foundations of dynamic programming (DP), with the modern theory of approximate DP and new research on semicontractive models. It aims at a uniﬁed and
economical development of the core theory and algorithms of total cost sequential decision problems, based on the strong connections of the subject with ﬁxed point theory. The analysis focuses on the abstract mapping that underlies DP and deﬁnes the mathematical
character of the associated problem. The discussion centers on two fundamental properties that this mapping may have: monotonicity and (weighted sup-norm) contraction. It turns out that the nature of the analytical and algorithmic DP theory is determined primarily
by the presence or absence of these two properties, and the rest of the problem's structure is largely inconsequential. New research is focused on two areas: 1) The ramiﬁcations of these properties in the context of algorithms for approximate DP, and 2) The new class
of semicontractive models, exempliﬁed by stochastic shortest path problems, where some but not all policies are contractive. The 3rd edition is very similar to the 2nd edition, except for the addition of a new chapter (Chapter 5), which deals with abstract DP models
for sequential minimax problems and zero-sum games, The book is an excellent supplement to several of our books: Neuro-Dynamic Programming (Athena Scientiﬁc, 1996), Dynamic Programming and Optimal Control (Athena Scientiﬁc, 2017), Reinforcement Learning
and Optimal Control (Athena Scientiﬁc, 2019), and Rollout, Policy Iteration, and Distributed Reinforcement Learning (Athena Scientiﬁc, 2020).

NON-CONVEX OPTIMIZATION FOR MACHINE LEARNING
Foundations and Trends in Machine Learning Non-convex Optimization for Machine Learning takes an in-depth look at the basics of non-convex optimization with applications to machine learning. It introduces the rich literature in this area, as well as equips the reader with
the tools and techniques needed to apply and analyze simple but powerful procedures for non-convex problems. Non-convex Optimization for Machine Learning is as self-contained as possible while not losing focus of the main topic of non-convex optimization
techniques. The monograph initiates the discussion with entire chapters devoted to presenting a tutorial-like treatment of basic concepts in convex analysis and optimization, as well as their non-convex counterparts. The monograph concludes with a look at four
interesting applications in the areas of machine learning and signal processing, and exploring how the non-convex optimization techniques introduced earlier can be used to solve these problems. The monograph also contains, for each of the topics discussed, exercises
and ﬁgures designed to engage the reader, as well as extensive bibliographic notes pointing towards classical works and recent advances. Non-convex Optimization for Machine Learning can be used for a semester-length course on the basics of non-convex
optimization with applications to machine learning. On the other hand, it is also possible to cherry pick individual portions, such the chapter on sparse recovery, or the EM algorithm, for inclusion in a broader course. Several courses such as those in machine learning,
optimization, and signal processing may beneﬁt from the inclusion of such topics.
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CONVEX ANALYSIS
(PMS-28)
Princeton University Press Available for the ﬁrst time in paperback, R. Tyrrell Rockafellar's classic study presents readers with a coherent branch of nonlinear mathematical analysis that is especially suited to the study of optimization problems. Rockafellar's theory diﬀers
from classical analysis in that diﬀerentiability assumptions are replaced by convexity assumptions. The topics treated in this volume include: systems of inequalities, the minimum or maximum of a convex function over a convex set, Lagrange multipliers, minimax
theorems and duality, as well as basic results about the structure of convex sets and the continuity and diﬀerentiability of convex functions and saddle- functions. This book has ﬁrmly established a new and vital area not only for pure mathematics but also for
applications to economics and engineering. A sound knowledge of linear algebra and introductory real analysis should provide readers with suﬃcient background for this book. There is also a guide for the reader who may be using the book as an introduction,
indicating which parts are essential and which may be skipped on a ﬁrst reading.

FIRST-ORDER METHODS IN OPTIMIZATION
SIAM The primary goal of this book is to provide a self-contained, comprehensive study of the main ?rst-order methods that are frequently used in solving large-scale problems. First-order methods exploit information on values and gradients/subgradients (but not
Hessians) of the functions composing the model under consideration. With the increase in the number of applications that can be modeled as large or even huge-scale optimization problems, there has been a revived interest in using simple methods that require low
iteration cost as well as low memory storage. The author has gathered, reorganized, and synthesized (in a uniﬁed manner) many results that are currently scattered throughout the literature, many of which cannot be typically found in optimization books. First-Order
Methods in Optimization oﬀers comprehensive study of ﬁrst-order methods with the theoretical foundations; provides plentiful examples and illustrations; emphasizes rates of convergence and complexity analysis of the main ﬁrst-order methods used to solve largescale problems; and covers both variables and functional decomposition methods.

INTRODUCTION TO ONLINE CONVEX OPTIMIZATION
This book serves as a reference for a self-contained course on online convex optimization and the convex optimization approach to machine learning for the educated graduate student in computer science/electrical engineering/ operations research/statistics and
related ﬁelds. An ideal reference.

DISTRIBUTED OPTIMIZATION AND STATISTICAL LEARNING VIA THE ALTERNATING DIRECTION METHOD OF MULTIPLIERS
Now Publishers Inc Surveys the theory and history of the alternating direction method of multipliers, and discusses its applications to a wide variety of statistical and machine learning problems of recent interest, including the lasso, sparse logistic regression, basis
pursuit, covariance selection, support vector machines, and many others.

CONVEX ANALYSIS AND NONLINEAR OPTIMIZATION
THEORY AND EXAMPLES
Springer Science & Business Media 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.

STOCHASTIC OPTIMIZATION
ALGORITHMS AND APPLICATIONS
Springer Science & Business Media Stochastic programming is the study of procedures for decision making under the presence of uncertainties and risks. Stochastic programming approaches have been successfully used in a number of areas such as energy and production
planning, telecommunications, and transportation. Recently, the practical experience gained in stochastic programming has been expanded to a much larger spectrum of applications including ﬁnancial modeling, risk management, and probabilistic risk analysis. Major
topics in this volume include: (1) advances in theory and implementation of stochastic programming algorithms; (2) sensitivity analysis of stochastic systems; (3) stochastic programming applications and other related topics. Audience: Researchers and academies
working in optimization, computer modeling, operations research and ﬁnancial engineering. The book is appropriate as supplementary reading in courses on optimization and ﬁnancial engineering.

CONVEX ANALYSIS FOR OPTIMIZATION
A UNIFIED APPROACH
Springer Nature This textbook oﬀers graduate students a concise introduction to the classic notions of convex optimization. Written in a highly accessible style and including numerous examples and illustrations, it presents everything readers need to know about
convexity and convex optimization. The book introduces a systematic three-step method for doing everything, which can be summarized as "conify, work, deconify". It starts with the concept of convex sets, their primal description, constructions, topological properties
and dual description, and then moves on to convex functions and the fundamental principles of convex optimization and their use in the complete analysis of convex optimization problems by means of a systematic four-step method. Lastly, it includes chapters on
alternative formulations of optimality conditions and on illustrations of their use. "The author deals with the delicate subjects in a precise yet light-minded spirit... For experts in the ﬁeld, this book not only oﬀers a unifying view, but also opens a door to new
discoveries in convexity and optimization...perfectly suited for classroom teaching." Shuzhong Zhang, Professor of Industrial and Systems Engineering, University of Minnesota

AN EASY PATH TO CONVEX ANALYSIS AND APPLICATIONS
Morgan & Claypool Publishers Convex optimization has an increasing impact on many areas of mathematics, applied sciences, and practical applications. It is now being taught at many universities and being used by researchers of diﬀerent ﬁelds. As convex analysis is the
mathematical f

CONVEX ANALYSIS AND OPTIMIZATION IN HADAMARD SPACES
Walter de Gruyter GmbH & Co KG In the past two decades, convex analysis and optimization have been developed in Hadamard spaces. This book represents a ﬁrst attempt to give a systematic account on the subject. Hadamard spaces are complete geodesic spaces of
nonpositive curvature. They include Hilbert spaces, Hadamard manifolds, Euclidean buildings and many other important spaces. While the role of Hadamard spaces in geometry and geometric group theory has been studied for a long time, ﬁrst analytical results
appeared as late as in the 1990s. Remarkably, it turns out that Hadamard spaces are appropriate for the theory of convex sets and convex functions outside of linear spaces. Since convexity underpins a large number of results in the geometry of Hadamard spaces, we
believe that its systematic study is of substantial interest. Optimization methods then address various computational issues and provide us with approximation algorithms which may be useful in sciences and engineering. We present a detailed description of such an
application to computational phylogenetics. The book is primarily aimed at both graduate students and researchers in analysis and optimization, but it is accessible to advanced undergraduate students as well.
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MULTI-AGENT OPTIMIZATION
CETRARO, ITALY 2014
Springer This book contains three well-written research tutorials that inform the graduate reader about the forefront of current research in multi-agent optimization. These tutorials cover topics that have not yet found their way in standard books and oﬀer the reader
the unique opportunity to be guided by major researchers in the respective ﬁelds. Multi-agent optimization, lying at the intersection of classical optimization, game theory, and variational inequality theory, is at the forefront of modern optimization and has recently
undergone a dramatic development. It seems timely to provide an overview that describes in detail ongoing research and important trends. This book concentrates on Distributed Optimization over Networks; Diﬀerential Variational Inequalities; and Advanced
Decomposition Algorithms for Multi-agent Systems. This book will appeal to both mathematicians and mathematically oriented engineers and will be the source of inspiration for PhD students and researchers.

NETWORK OPTIMIZATION
Springer Science & Business Media Network optimization is important in the modeling of problems and processes from such ﬁelds as engineering, computer science, operations research, transportation, telecommunication, decision support systems, manufacturing, and
airline scheduling. Recent advances in data structures, computer technology, and algorithm development have made it possible to solve classes of network optimization problems that until recently were intractable. The refereed papers in this volume reﬂect the
interdisciplinary eﬀorts of a large group of scientists from academia and industry to model and solve complicated large-scale network optimization problems.

OPTIMIZATION THEORY AND METHODS
NONLINEAR PROGRAMMING
Springer Science & Business Media 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.

DYNAMIC PROGRAMMING AND OPTIMAL CONTROL
"The leading and most up-to-date textbook on the far-ranging algorithmic methododogy of Dynamic Programming, which can be used for optimal control, Markovian decision problems, planning and sequential decision making under uncertainty, and
discrete/combinatorial optimization. The treatment focuses on basic unifying themes, and conceptual foundations. It illustrates the versatility, power, and generality of the method with many examples and applications from engineering, operations research, and other
ﬁelds. It also addresses extensively the practical application of the methodology, possibly through the use of approximations, and provides an extensive treatment of the far-reaching methodology of Neuro-Dynamic Programming/Reinforcement Learning. The ﬁrst
volume is oriented towards modeling, conceptualization, and ﬁnite-horizon problems, but also includes a substantive introduction to inﬁnite horizon problems that is suitable for classroom use. The second volume is oriented towards mathematical analysis and
computation, treats inﬁnite horizon problems extensively, and provides an up-to-date account of approximate large-scale dynamic programming and reinforcement learning. The text contains many illustrations, worked-out examples, and exercises."--Publisher's
website.

A FIRST COURSE IN OPTIMIZATION
CRC Press Give Your Students the Proper Groundwork for Future Studies in Optimization A First Course in Optimization is designed for a one-semester course in optimization taken by advanced undergraduate and beginning graduate students in the mathematical
sciences and engineering. It teaches students the basics of continuous optimization and helps them better understand the mathematics from previous courses. The book focuses on general problems and the underlying theory. It introduces all the necessary
mathematical tools and results. The text covers the fundamental problems of constrained and unconstrained optimization as well as linear and convex programming. It also presents basic iterative solution algorithms (such as gradient methods and the Newton–Raphson
algorithm and its variants) and more general iterative optimization methods. This text builds the foundation to understand continuous optimization. It prepares students to study advanced topics found in the author’s companion book, Iterative Optimization in Inverse
Problems, including sequential unconstrained iterative optimization methods.

REINFORCEMENT LEARNING AND OPTIMAL CONTROL
Athena Scientiﬁc This book considers large and challenging multistage decision problems, which can be solved in principle by dynamic programming (DP), but their exact solution is computationally intractable. We discuss solution methods that rely on approximations to
produce suboptimal policies with adequate performance. These methods are collectively known by several essentially equivalent names: reinforcement learning, approximate dynamic programming, neuro-dynamic programming. They have been at the forefront of
research for the last 25 years, and they underlie, among others, the recent impressive successes of self-learning in the context of games such as chess and Go. Our subject has beneﬁted greatly from the interplay of ideas from optimal control and from artiﬁcial
intelligence, as it relates to reinforcement learning and simulation-based neural network methods. One of the aims of the book is to explore the common boundary between these two ﬁelds and to form a bridge that is accessible by workers with background in either
ﬁeld. Another aim is to organize coherently the broad mosaic of methods that have proved successful in practice while having a solid theoretical and/or logical foundation. This may help researchers and practitioners to ﬁnd their way through the maze of competing
ideas that constitute the current state of the art. This book relates to several of our other books: Neuro-Dynamic Programming (Athena Scientiﬁc, 1996), Dynamic Programming and Optimal Control (4th edition, Athena Scientiﬁc, 2017), Abstract Dynamic Programming
(2nd edition, Athena Scientiﬁc, 2018), and Nonlinear Programming (Athena Scientiﬁc, 2016). However, the mathematical style of this book is somewhat diﬀerent. While we provide a rigorous, albeit short, mathematical account of the theory of ﬁnite and inﬁnite horizon
dynamic programming, and some fundamental approximation methods, we rely more on intuitive explanations and less on proof-based insights. Moreover, our mathematical requirements are quite modest: calculus, a minimal use of matrix-vector algebra, and
elementary probability (mathematically complicated arguments involving laws of large numbers and stochastic convergence are bypassed in favor of intuitive explanations). The book illustrates the methodology with many examples and illustrations, and uses a gradual
expository approach, which proceeds along four directions: (a) From exact DP to approximate DP: We ﬁrst discuss exact DP algorithms, explain why they may be diﬃcult to implement, and then use them as the basis for approximations. (b) From ﬁnite horizon to inﬁnite
horizon problems: We ﬁrst discuss ﬁnite horizon exact and approximate DP methodologies, which are intuitive and mathematically simple, and then progress to inﬁnite horizon problems. (c) From deterministic to stochastic models: We often discuss separately
deterministic and stochastic problems, since deterministic problems are simpler and oﬀer special advantages for some of our methods. (d) From model-based to model-free implementations: We ﬁrst discuss model-based implementations, and then we identify schemes
that can be appropriately modiﬁed to work with a simulator. The book is related and supplemented by the companion research monograph Rollout, Policy Iteration, and Distributed Reinforcement Learning (Athena Scientiﬁc, 2020), which focuses more closely on several
topics related to rollout, approximate policy iteration, multiagent problems, discrete and Bayesian optimization, and distributed computation, which are either discussed in less detail or not covered at all in the present book. The author's website contains class notes,
and a series of videolectures and slides from a 2021 course at ASU, which address a selection of topics from both books.

CONVEX OPTIMIZATION IN NORMED SPACES
THEORY, METHODS AND EXAMPLES
Springer This work is intended to serve as a guide for graduate students and researchers who wish to get acquainted with the main theoretical and practical tools for the numerical minimization of convex functions on Hilbert spaces. Therefore, it contains the main tools
that are necessary to conduct independent research on the topic. It is also a concise, easy-to-follow and self-contained textbook, which may be useful for any researcher working on related ﬁelds, as well as teachers giving graduate-level courses on the topic. It will
contain a thorough revision of the extant literature including both classical and state-of-the-art references.
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LECTURES ON CONVEX OPTIMIZATION
Springer 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 second-order. It provides readers with a full treatment of the smoothing technique, which has tremendously extended the abilities of gradient-type 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.

PROXIMAL ALGORITHMS
Now Pub Proximal Algorithms discusses proximal operators and proximal algorithms, and illustrates their applicability to standard and distributed convex optimization in general and many applications of recent interest in particular. Much like Newton's method is a
standard tool for solving unconstrained smooth optimization problems of modest size, proximal algorithms can be viewed as an analogous tool for nonsmooth, constrained, large-scale, or distributed versions of these problems. They are very generally applicable, but
are especially well-suited to problems of substantial recent interest involving large or high-dimensional datasets. Proximal methods sit at a higher level of abstraction than classical algorithms like Newton's method: the base operation is evaluating the proximal
operator of a function, which itself involves solving a small convex optimization problem. These subproblems, which generalize the problem of projecting a point onto a convex set, often admit closed-form solutions or can be solved very quickly with standard or simple
specialized methods. Proximal Algorithms discusses diﬀerent interpretations of proximal operators and algorithms, looks at their connections to many other topics in optimization and applied mathematics, surveys some popular algorithms, and provides a large number
of examples of proximal operators that commonly arise in practice.

PARALLEL AND DISTRIBUTED COMPUTATION: NUMERICAL METHODS
Athena Scientiﬁc This highly acclaimed work, ﬁrst published by Prentice Hall in 1989, is a comprehensive and theoretically sound treatment of parallel and distributed numerical methods. It focuses on algorithms that are naturally suited for massive parallelization, and it
explores the fundamental convergence, rate of convergence, communication, and synchronization issues associated with such algorithms. This is an extensive book, which aside from its focus on parallel and distributed algorithms, contains a wealth of material on a
broad variety of computation and optimization topics. It is an excellent supplement to several of our other books, including Convex Optimization Algorithms (Athena Scientiﬁc, 2015), Nonlinear Programming (Athena Scientiﬁc, 1999), Dynamic Programming and Optimal
Control (Athena Scientiﬁc, 2012), Neuro-Dynamic Programming (Athena Scientiﬁc, 1996), and Network Optimization (Athena Scientiﬁc, 1998). The on-line edition of the book contains a 95-page solutions manual.

LEARNING WITH SUBMODULAR FUNCTIONS
A CONVEX OPTIMIZATION PERSPECTIVE
Learning with Submodular Functions presents the theory of submodular functions in a self-contained way from a convex analysis perspective, presenting tight links between certain polyhedra, combinatorial optimization and convex optimization problems.

SGFRGDS
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CONVEX ANALYSIS AND BEYOND
VOLUME I: BASIC THEORY
Springer Nature This book presents a uniﬁed theory of convex functions, sets, and set-valued mappings in topological vector spaces with its speciﬁcations to locally convex, Banach and ﬁnite-dimensional settings. These developments and expositions are based on the
powerful geometric approach of variational analysis, which resides on set extremality with its characterizations and speciﬁcations in the presence of convexity. Using this approach, the text consolidates the device of fundamental facts of generalized diﬀerential
calculus to obtain novel results for convex sets, functions, and set-valued mappings in ﬁnite and inﬁnite dimensions. It also explores topics beyond convexity using the fundamental machinery of convex analysis to develop nonconvex generalized diﬀerentiation and its
applications. The text utilizes an adaptable framework designed with researchers as well as multiple levels of students in mind. It includes many exercises and ﬁgures suited to graduate classes in mathematical sciences that are also accessible to advanced students in
economics, engineering, and other applications. In addition, it includes chapters on convex analysis and optimization in ﬁnite-dimensional spaces that will be useful to upper undergraduate students, whereas the work as a whole provides an ample resource to
mathematicians and applied scientists, particularly experts in convex and variational analysis, optimization, and their applications.

A COURSE IN CONVEXITY
American Mathematical Soc. Convexity is a simple idea that manifests itself in a surprising variety of places. This fertile ﬁeld has an immensely rich structure and numerous applications. Barvinok demonstrates that simplicity, intuitive appeal, and the universality of
applications make teaching (and learning) convexity a gratifying experience. The book will beneﬁt both teacher and student: It is easy to understand, entertaining to the reader, and includes many exercises that vary in degree of diﬃculty. Overall, the author
demonstrates the power of a few simple unifying principles in a variety of pure and applied problems. The prerequisites are minimal amounts of linear algebra, analysis, and elementary topology, plus basic computational skills. Portions of the book could be used by
advanced undergraduates. As a whole, it is designed for graduate students interested in mathematical methods, computer science, electrical engineering, and operations research. The book will also be of interest to research mathematicians, who will ﬁnd some results
that are recent, some that are new, and many known results that are discussed from a new perspective.

OPTIMALITY CONDITIONS IN CONVEX OPTIMIZATION
A FINITE-DIMENSIONAL VIEW
CRC Press Optimality Conditions in Convex Optimization explores an important and central issue in the ﬁeld of convex optimization: optimality conditions. It brings together the most important and recent results in this area that have been scattered in the
literature—notably in the area of convex analysis—essential in developing many of the important results in this book, and not usually found in conventional texts. Unlike other books on convex optimization, which usually discuss algorithms along with some basic
theory, the sole focus of this book is on fundamental and advanced convex optimization theory. Although many results presented in the book can also be proved in inﬁnite dimensions, the authors focus on ﬁnite dimensions to allow for much deeper results and a better
understanding of the structures involved in a convex optimization problem. They address semi-inﬁnite optimization problems; approximate solution concepts of convex optimization problems; and some classes of non-convex problems which can be studied using the
tools of convex analysis. They include examples wherever needed, provide details of major results, and discuss proofs of the main results.
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OPTIMIZATION FOR DATA ANALYSIS
Cambridge University Press A concise text that presents and analyzes the fundamental techniques and methods in optimization that are useful in data science.

FUNDAMENTALS OF CONVEX ANALYSIS
Springer Science & Business Media This book is an abridged version of the two volumes "Convex Analysis and Minimization Algorithms I and II" (Grundlehren der mathematischen Wissenschaften Vol. 305 and 306). It presents an introduction to the basic concepts in convex
analysis and a study of convex minimization problems (with an emphasis on numerical algorithms). The "backbone" of bot volumes was extracted, some material deleted which was deemed too advanced for an introduction, or too closely attached to numerical
algorithms. Some exercises were included and ﬁnally the index has been considerably enriched, making it an excellent choice for the purpose of learning and teaching.

PRIMAL-DUAL INTERIOR-POINT METHODS
SIAM In the past decade, primal-dual algorithms have emerged as the most important and useful algorithms from the interior-point class. This book presents the major primal-dual algorithms for linear programming in straightforward terms. A thorough description of
the theoretical properties of these methods is given, as are a discussion of practical and computational aspects and a summary of current software. This is an excellent, timely, and well-written work. The major primal-dual algorithms covered in this book are pathfollowing algorithms (short- and long-step, predictor-corrector), potential-reduction algorithms, and infeasible-interior-point algorithms. A uniﬁed treatment of superlinear convergence, ﬁnite termination, and detection of infeasible problems is presented. Issues
relevant to practical implementation are also discussed, including sparse linear algebra and a complete speciﬁcation of Mehrotra's predictor-corrector algorithm. Also treated are extensions of primal-dual algorithms to more general problems such as monotone
complementarity, semideﬁnite programming, and general convex programming problems.
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