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this title is part of uc press s voices revived program which commemorates university of

california press s mission to seek out and cultivate the brightest minds and give them
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voice reach and impact drawing on a backlist dating to 1893 voices revived makes high

quality peer reviewed scholarship accessible once again using print on demand technology

this title was originally published in 1963

the book presents powerful optimization approaches for integrating ai into daily life this

book explores how heuristic and metaheuristic methodologies have revolutionized the fields

of robotics and machine learning the book covers the wide range of tools and methods

that have emerged as part of the ai revolution from state of the art decision making

algorithms for robots to data driven machine learning models each chapter offers a

meticulous examination of the theoretical foundations and practical applications of

mathematical optimization helping readers understand how these methods are transforming

the field of technology this book is an invaluable resource for researchers practitioners

and students it makes ai optimization accessible and comprehensible equipping the next

generation of innovators with the knowledge and skills to further advance robotics and

machine learning while artificial intelligence constantly evolves this book sheds light on

the path ahead

this book constitutes the proceedings of the 19th international conference on

mathematical optimization theory and operations research motor 2020 held in novosibirsk

russia in july 2020 the 31 full papers presented in this volume were carefully reviewed

and selected from 102 submissions the papers are grouped in these topical sections

discrete optimization mathematical programming game theory scheduling problem heuristics

and metaheuristics and operational research applications

doctoral thesis dissertation from the year 2015 in the subject mathematics applied

mathematics language english abstract this book comprises various optimality criteria

duality and mixed duality in a variety of mathematical programming that includes

nondifferentiable nonlinear programming problems nondifferentiable nonlinear fractional

programming problems nondifferentiable minimax fractional programming problems etc

mathematical programming is concerned with the determination of a minimum or maximum of

a function of several variables which are required to satisfy a number of constraints

such solutions are sought are sought in diverse fields including engineering operations

research management science and economics often these situations are mathematical

representations of certain real world problems and hence are turned as mathematical

programming problems optimality criteria and duality have played an important role in the

development of mathematical programming optimality conditions were first investigated by

fritz john and later on independently by karush and kuhn tucker the inception of duality
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theory in linear programming may be traced to the classical minmax theorem of von

neumann which was subsequently formulated in a precise form by gale kuhn and tucker

since then optimality criteria and duality have remained as one of the most widely

investigated area in mathematical programming karush kuhn tucker conditions not only laid

down the foundations for many computational techniques in mathematical programming but

also are a great deal responsible for the development of the duality theory an extensive

use of duality in mathematical programming has been made for many theoretical and

computational developments in mathematical programming itself economics control theory

business problems and many other diverse fields it is well known that duality principle

connects two programs one of which called the primal problem is a constrained

maximization or minimization problem and the other one called the dual is a constrained

minimization or maximization problem in such a way that the existence of an optimal

solution to one of them guarantees an optimal solution to the other and optimal

values of the two problems are equal a pair of dual problems is called symmetric if the

dual of the dual is the primal itself

the book is intended for people graduates researchers but also undergraduates with a

good mathematical background involved in the study of static optimization problems in

finite dimensional spaces it contains a lot of material from basic tools of convex

analysis to optimality conditions for smooth optimization problems for non smooth

optimization problems and for vector optimization problems the development of the subjects

are self contained and the bibliographical references are usually treated in different books

only a few books on optimization theory deal also with vector problems so the book

can be a starting point for further readings in a more specialized literature assuming only

a good even if not advanced knowledge of mathematical analysis and linear algebra this

book presents various aspects of the mathematical theory in optimization problems the

treatment is performed in finite dimensional spaces and with no regard to algorithmic

questions after two chapters concerning respectively introductory subjects and basic

tools and concepts of convex analysis the book treats extensively mathematical

programming problems in the smmoth case in the nonsmooth case and finally vector

optimization problems self contained clear style and results are either proved or stated

precisely with adequate references the authors have several years experience in this field

several subjects some of them non usual in books of this kind in one single book including

nonsmooth optimization and vector optimization problems useful long references list at

the end of each chapter

this book strives to provide a balanced coverage of efficient algorithms commonly used in
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solving mathematical optimization problems it covers both the convectional algorithms

and modern heuristic and metaheuristic methods topics include gradient based algorithms

such as newton raphson method steepest descent method hooke jeeves pattern search

lagrange multipliers linear programming particle swarm optimization pso simulated annealing

sa and tabu search multiobjective optimization including important concepts such as

pareto optimality and utility method is also described three matlab and octave programs

so as to demonstrate how pso and sa work are provided an example of demonstrating

how to modify these programs to solve multiobjective optimization problems using

recursive method is discussed

light will be thrown on a variety of problems concerned with the construction and

analysis of optimization models equilibrium models of mathematical economy modern

numerical optimization methods and software methods of convex programming optimal with

respect to complexity polynomial algorithms of linear programming decomposition of

optimization systems modern apparatus of nonsmooth optimization models and methods of

discrete programming

this book constitutes the proceedings of the 18th international conference on

mathematical optimization theory and operations research motor 2019 held in ekaterinburg

russia in july 2019 the 48 full papers presented in this volume were carefully reviewed

and selected from 170 submissions motor 2019 is a successor of the well known

international and all russian conference series which were organized in ural siberia and the

far east for a long time the selected papers are organized in the following topical

sections mathematical programming bi level optimization integer programming combinatorial

optimization optimal control and approximation data mining and computational geometry

games and mathematical economics

this book serves as an introductory text in mathematical programming and optimization

for students having a mathematical background that includes one semester of linear

algebra and a complete calculus sequence it includes computational examples to aid

students develop computational skills

mathematical optimization and economic theory provides a self contained introduction to

and survey of mathematical programming and control techniques and their applications to

static and dynamic problems in economics respectively it is distinctive in showing the unity

of the various approaches to solving problems of constrained optimization that all stem

back directly or indirectly to the method of lagrange multipliers in the 30 years since

its initial publication there have been many more applications of these mathematical
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techniques in economics as well as some advances in the mathematics of programming and

control nevertheless the basic techniques remain the same today as when the book was

originally published thus it continues to be useful not only to its original audience of

advanced undergraduate and graduate students in economics but also to mathematicians

and other researchers interested in learning about the applications of the mathematics of

optimization to economics the book covers in some depth both static programming problems

and dynamic control problems of optimization and the techniques of their solution it also

clearly presents many applications of these techniques to economics and it shows why

optimization is important for economics audience mathematicians and other researchers who

are interested in learning about the applications of mathematical optimization in economics

as well as students at the advanced undergraduate and beginning graduate level a basic

knowledge of analysis and matrix algebra is recommended two appendices summarize the

necessary mathematics

no detailed description available for advances in mathematical optimization

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

this self contained textbook is an informal introduction to optimization through the use

of numerous illustrations and applications the focus is on analytically solving

optimization problems with a finite number of continuous variables in addition the authors

provide introductions to classical and modern numerical methods of optimization and to

dynamic optimization the book s overarching point is that most problems may be solved by

the direct application of the theorems of fermat lagrange and weierstrass the authors

show how the intuition for each of the theoretical results can be supported by simple

geometric figures they include numerous applications through the use of varied classical

and practical problems even experts may find some of these applications truly surprising a

basic mathematical knowledge is sufficient to understand the topics covered in this book

more advanced readers even experts will be surprised to see how all main results can be

grounded on the fermat lagrange theorem the book can be used for courses on continuous
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optimization from introductory to advanced for any field for which optimization is

relevant

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

this book is intended to be a teaching aid for students of the courses in operations

research and mathematical optimization for scientific faculties some of the basic topics of

operations research and optimization are considered linear programming integer linear

programming computational complexity and graph theory particular emphasis is given to

integer linear programming with an exposition of the most recent resolution techniques and

in particular of the branch and cut method the work is accompanied by numerous examples

and exercises

numerical methods of mathematical optimization with algol and fortran programs reviews

the theory and the practical application of the numerical methods of mathematical

optimization an algol and a fortran program was developed for each one of the

algorithms described in the theoretical section this should result in easy access to the

application of the different optimization methods comprised of four chapters this volume

begins with a discussion on the theory of linear and nonlinear optimization with the main

stress on an easily understood mathematically precise presentation in addition to the

theoretical considerations several algorithms of importance to the numerical application

of optimization theory are described the next chapter explains the computer programs used

in actual optimization which have the form of procedures or subroutines the book

concludes with an analysis of algol and fortran paying particular attention to their

use in global optimization procedures as well as for the simplex and duoplex methods and

the decomposition gomory beale and wolfe algorithms this monograph will be helpful to

students and practitioners of computer science and applied mathematics

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

in its thousands of years of history mathematics has made an extraordinary ca reer it

started from rules for bookkeeping and computation of areas to become the language of

science its potential for decision support was fully recognized in the twentieth century

only vitally aided by the evolution of computing and communi cation technology
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mathematical optimization in particular has developed into a powerful machinery to help

planners whether costs are to be reduced profits to be maximized or scarce resources to

be used wisely optimization methods are available to guide decision making opti mization is

particularly strong if precise models of real phenomena and data of high quality are at

hand often yielding reliable automated control and decision proce dures but what if the

models are soft and not all data are around can mathematics help as well this book

addresses such issues e g problems of the following type an elevator cannot know all

transportation requests in advance in which order should it serve the passengers wing

profiles of aircrafts influence the fuel consumption is it possible to con tinuously adapt

the shape of a wing during the flight under rapidly changing conditions robots are

designed to accomplish specific tasks as efficiently as possible but what if a robot

navigates in an unknown environment energy demand changes quickly and is not easily

predictable over time some types of power plants can only react slowly

numerical analysis and optimization familiarises students with mathematical models pdes

and methods of numerical solution and optimization including numerous exercises and

examples this is an ideal text for advanced students in applied mathematics engineering

physical science and computer science
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