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Optimization models play an increasingly important role in financial decisions. This is the first
textbook devoted to explaining how recent advances in optimization models, methods and
software can be applied to solve problems in computational finance more efficiently and
accurately. Chapters discussing the theory and efficient solution methods for all major classes
of optimization problems alternate with chapters illustrating their use in modeling problems of
mathematical finance. The reader is guided through topics such as volatility estimation,
portfolio optimization problems and constructing an index fund, using techniques such as
nonlinear optimization models, quadratic programming formulations and integer programming
models respectively. The book is based on Master's courses in financial engineering and
comes with worked examples, exercises and case studies. It will be welcomed by applied
mathematicians, operational researchers and others who work in mathematical and
computational finance and who are seeking a text for self-learning or for use with courses.
A Rigorous Mathematical Approach To Identifying A Set Of Design Alternatives And Selecting
The Best Candidate From Within That Set, Engineering Optimization Was Developed As A
Means Of Helping Engineers To Design Systems That Are Both More Efficient And Less
Expensive And To Develop New Ways Of Improving The Performance Of Existing
Systems.Thanks To The Breathtaking Growth In Computer Technology That Has Occurred
Over The Past Decade, Optimization Techniques Can Now Be Used To Find Creative
Solutions To Larger, More Complex Problems Than Ever Before. As A Consequence,
Optimization Is Now Viewed As An Indispensable Tool Of The Trade For Engineers Working In
Many Different Industries, Especially The Aerospace, Automotive, Chemical, Electrical, And
Manufacturing Industries.In Engineering Optimization, Professor Singiresu S. Rao Provides An
Application-Oriented Presentation Of The Full Array Of Classical And Newly Developed
Optimization Techniques Now Being Used By Engineers In A Wide Range Of Industries.
Essential Proofs And Explanations Of The Various Techniques Are Given In A Straightforward,
User-Friendly Manner, And Each Method Is Copiously Illustrated With Real-World Examples
That Demonstrate How To Maximize Desired Benefits While Minimizing Negative Aspects Of
Project Design.Comprehensive, Authoritative, Up-To-Date, Engineering Optimization Provides
In-Depth Coverage Of Linear And Nonlinear Programming, Dynamic Programming, Integer
Programming, And Stochastic Programming Techniques As Well As Several Breakthrough
Methods, Including Genetic Algorithms, Simulated Annealing, And Neural Network-Based And
Fuzzy Optimization Techniques.Designed To Function Equally Well As Either A Professional
Reference Or A Graduate-Level Text, Engineering Optimization Features Many Solved
Problems Taken From Several Engineering Fields, As Well As Review Questions, Important
Figures, And Helpful References.Engineering Optimization Is A Valuable Working Resource
For Engineers Employed In Practically All Technological Industries. It Is Also A Superior
Didactic Tool For Graduate Students Of Mechanical, Civil, Electrical, Chemical And Aerospace
Engineering.
A comprehensive introduction to the tools, techniques and applications of convex optimization.
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
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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 optimization, from introductory to
advanced, for any field for which optimization is relevant.
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.
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.
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 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.
Practical Mathematical OptimizationAn Introduction to Basic Optimization Theory and Classical
and New Gradient-Based AlgorithmsSpringer Science & Business Media

This book presents a collection of energy production and distribution problems
identified by the members of the COST Action TD1207 "Mathematical Optimization in
the Decision Support Systems for Efficient and Robust Energy Networks". The aim of
the COST Action was to coordinate the efforts of the experts in different fields, from
academia and industry, in developing innovative tools for quantitative decision making,
and apply them to the efficient and robust design and management of energy networks.
The work covers three main goals:• to be a nimble while comprehensive resource of
several real life business problems with a categorized set of pointers to many relevant
prescriptive problems for energy systems;• to offer a balanced mix of scientific and
industrial views;• to evolve over time in a flexible and dynamic way giving, from time to
time, a more scientific or industrial - or even political in a broad sense - weighed
perspective.It is addressed to researchers and professionals working in the field.
Optimization is a field important in its own right but is also integral to numerous applied
sciences, including operations research, management science, economics, finance and
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all branches of mathematics-oriented engineering. Constrained optimization models are
one of the most widely used mathematical models in operations research and
management science. This book gives a modern and well-balanced presentation of the
subject, focusing on theory but also including algorithims and examples from various
real-world applications. Detailed examples and counter-examples are provided--as are
exercises, solutions and helpful hints, and Matlab/Maple supplements.
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 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.
"The authors—a chemical engineer and a civil engineer—have complimented each other
in delivering an introductory text on optimization for engineers of all disciplines. It
covers a host of topics not normally addressed by other texts. Although introductory in
nature, it is a book that will prove invaluable to me and my staff, and belongs on the
shelves of practicing environmental and chemical engineers. The illustrative examples
are outstanding and make this a unique and special book." —John D. McKenna, Ph.D.,
Principal, ETS, Inc., Roanoke, Virginia "The authors have adeptly argued that basic
science courses—particularly those concerned with mathematics—should be taught to
engineers by engineers. Also, books adopted for use in such courses should also be
written by engineers. The readers of this book will acquire an understanding and
appreciation of the numerous mathematical methods that are routinely employed by
practicing engineers. Furthermore, this introductory text on optimization attempts to
address a void that exists in college engineering curricula. I recommend this book
without reservation; it is a library ‘must’ for engineers of all disciplines." —Kenneth J.
Skipka, RTP Environmental Associates, Inc., Westbury, NY, USA Introduction to
Optimization for Chemical and Environmental Engineers presents the introductory
fundamentals of several optimization methods with accompanying practical engineering
applications. It examines mathematical optimization calculations common to both
environmental and chemical engineering professionals, with a primary focus on
perturbation techniques, search methods, graphical analysis, analytical methods, linear
programming, and more. The book presents numerous illustrative examples laid out in
such a way as to develop the reader’s technical understanding of optimization, with
progressively difficult examples located at the end of each chapter. This book serves as
a training tool for students and industry professionals alike. FEATURES Examines
optimization concepts and methods used by environmental and chemical engineering
practitioners. Presents solutions to real-world scenarios/problems at the end of each
chapter. Offers a pragmatic approach to the application of mathematical tools to assist
the reader in grasping the role of optimization in engineering problem-solving situations.
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Provides numerous illustrative examples. Serves as a text for introductory courses, or
as a training tool forindustry professionals.
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.
Introduces undergraduate students to optimization and its applications using relevant
and realistic problems.
This is the first comprehensive reference on trust-region methods, a class of numerical
algorithms for the solution of nonlinear convex optimization methods. Its unified
treatment covers both unconstrained and constrained problems and reviews a large
part of the specialized literature on the subject. It also provides an up-to-date view of
numerical optimization.
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.

Discover the art and science of solving artificial intelligence problems with Python
using optimization modeling. This book covers the practical creation and analysis
of mathematical algebraic models such as linear continuous models, nonobviously linear continuous models,and pure linear integer models. Rather than
focus on theory, Practical Python AI Projects, the product of the author's decades
of industry teaching and consulting, stresses the model creation aspect;
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contrasting alternate approaches and practical variations. Each model is
explained thoroughly and written to be executed. The source code from all
examples in the book is available, written in Python using Google OR-Tools. It
also includes a random problem generator, useful for industry application or
study. What You Will Learn Build basic Python-based artificial intelligence (AI)
applications Work with mathematical optimization methods and the Google ORTools (Optimization Tools) suite Create several types of projects using Python
and Google OR-Tools Who This Book Is For Developers and students who
already have prior experience in Python coding. Some prior mathematical
experience or comfort level may be helpful as well.
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.
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.
An up-to-date account of the interplay between optimization and machine
learning, accessible to students and researchers in both communities. The
interplay between optimization and machine learning is one of the most important
developments in modern computational science. Optimization formulations and
methods are proving to be vital in designing algorithms to extract essential
knowledge from huge volumes of data. Machine learning, however, is not simply
a consumer of optimization technology but a rapidly evolving field that is itself
generating new optimization ideas. This book captures the state of the art of the
interaction between optimization and machine learning in a way that is accessible
to researchers in both fields. Optimization approaches have enjoyed prominence
in machine learning because of their wide applicability and attractive theoretical
properties. The increasing complexity, size, and variety of today's machine
learning models call for the reassessment of existing assumptions. This book
starts the process of reassessment. It describes the resurgence in novel contexts
of established frameworks such as first-order methods, stochastic
approximations, convex relaxations, interior-point methods, and proximal
methods. It also devotes attention to newer themes such as regularized
optimization, robust optimization, gradient and subgradient methods, splitting
techniques, and second-order methods. Many of these techniques draw
inspiration from other fields, including operations research, theoretical computer
science, and subfields of optimization. The book will enrich the ongoing crossfertilization between the machine learning community and these other fields, and
within the broader optimization community.
This book presents a structured approach to develop mathematical optimization
formulations for several variants of facility layout. The range of layout problems
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covered includes row layouts, floor layouts, multi-floor layouts, and dynamic
layouts. The optimization techniques used to formulate the problems are primarily
mixed-integer linear programming, second-order conic programming, and
semidefinite programming. The book also covers important practical
considerations for solving the formulations. The breadth of approaches presented
help the reader to learn how to formulate a variety of problems using
mathematical optimization techniques. The book also illustrates the use of layout
formulations in selected engineering applications, including manufacturing,
building design, automotive, and hospital layout.
This self-contained monograph presents the reader with an authoritative view of
Continuous Optimization, an area of mathematical optimization that has
experienced major developments during the past 40 years. The book contains
results which have not yet been covered in a systematic way as well as a
summary of results on NR theory and methods developed over the last several
decades. The readership is aimed to graduate students in applied mathematics,
computer science, economics, as well as researchers working in optimization and
those applying optimization methods for solving real life problems. Sufficient
exercises throughout provide graduate students and instructors with practical
utility in a two-semester course in Continuous Optimization. The topical coverage
includes interior point methods, self-concordance theory and related complexity
issues, first and second order methods with accelerated convergence, nonlinear
rescaling (NR) theory and exterior point methods, just to mention a few. The book
contains a unified approach to both interior and exterior point methods with
emphasis of the crucial duality role. One of the main achievements of the book
shows what makes the exterior point methods numerically attractive and why.
The book is composed in five parts. The first part contains the basics of calculus,
convex analysis, elements of unconstrained optimization, as well as classical
results of linear and convex optimization. The second part contains the basics of
self-concordance theory and interior point methods, including complexity results
for LP, QP, and QP with quadratic constraint, semidefinite and conic
programming. In the third part, the NR and Lagrangian transformation theories
are considered and exterior point methods are described. Three important
problems in finding equilibrium are considered in the fourth part. In the fifth and
final part of the book, several important applications arising in economics,
structural optimization, medicine, statistical learning theory, and more, are
detailed. Numerical results, obtained by solving a number of real life and test
problems, are also provided.
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 takes a unique approach to linear optimization by focusing on the
underlying principles and business applications of a topic more often taught from
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a mathematical and computational perspective. By shifting the perspective away
from heavy math, students learn how optimization can be used to drive decision
making in real world business settings. The book does not shy away from the
theory underlying linear optimization but rather focuses on ensuring students
understand the logic without getting caught up in proving theorems. Plenty of
examples, applications and case studies are included to help bridge the gap
between the theory and the way it plays out in practice. The author has also
included several Excel spreadsheets, showing worked-out models of linear
optimization that have been used to drive decisions ranging from configuring a
police force to purchasing crude oil and media planning. How can the routes and
pricing structures of airlines be optimized? How much should be invested in the
prevention and punishment of crimes? These are everyday problems that can be
solved using linear optimization, and this book shows students just how to do
that. It will prove a useful, math-free resource for all students of management
science and operations research.
Mathematical programming: an overview; solving linear programs; sensitivity analysis; duality
in linear programming; mathematical programming in practice; integration of strategic and
tactical planning in the aluminum industry; planning the mission and composition of the U.S.
merchant Marine fleet; network models; integer programming; design of a naval tender job
shop; dynamic programming; large-scale systems; nonlinear programming; a system for bank
portfolio planning; vectors and matrices; linear programming in matrix form; a labeling
algorithm for the maximun-flow network problem.
In Mathematical Analysis and Optimization for Economists, the author aims to introduce
students of economics to the power and versatility of traditional as well as contemporary
methodologies in mathematics and optimization theory; and, illustrates how these techniques
can be applied in solving microeconomic problems. This book combines the areas of
intermediate to advanced mathematics, optimization, and microeconomic decision making, and
is suitable for advanced undergraduates and first-year graduate students. This text is highly
readable, with all concepts fully defined, and contains numerous detailed example problems in
both mathematics and microeconomic applications. Each section contains some standard, as
well as more thoughtful and challenging, exercises. Solutions can be downloaded from the
CRC Press website. All solutions are detailed and complete. Features Contains a whole
spectrum of modern applicable mathematical techniques, many of which are not found in other
books of this type. Comprehensive and contains numerous and detailed example problems in
both mathematics and economic analysis. Suitable for economists and economics students
with only a minimal mathematical background. Classroom-tested over the years when the
author was actively teaching at the University of Hartford. Serves as a beginner text in
optimization for applied mathematics students. Accompanied by several electronic chapters on
linear algebra and matrix theory, nonsmooth optimization, economic efficiency, and distance
functions available for free on www.routledge.com/9780367759018.
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.
For students in industrial and systems engineering (ISE) and operations research (OR) to
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understand optimization at an advanced level, they must first grasp the analysis of algorithms,
computational complexity, and other concepts and modern developments in numerical
methods. Satisfying this prerequisite, Numerical Methods and Optimization: An Intro
A modern, up-to-date introduction to optimization theory andmethods This authoritative book
serves as an introductory text tooptimization at the senior undergraduate and beginning
graduatelevels. With consistently accessible and elementary treatment ofall topics, An
Introduction to Optimization, Second Edition helpsstudents build a solid working knowledge of
the field, includingunconstrained optimization, linear programming, and
constrainedoptimization. Supplemented with more than one hundred tables and illustrations,an
extensive bibliography, and numerous worked examples toillustrate both theory and
algorithms, this book alsoprovides: * A review of the required mathematical background
material * A mathematical discussion at a level accessible to MBA andbusiness students * A
treatment of both linear and nonlinear programming * An introduction to recent developments,
including neuralnetworks, genetic algorithms, and interior-point methods * A chapter on the use
of descent algorithms for the training offeedforward neural networks * Exercise problems after
every chapter, many new to thisedition * MATLAB(r) exercises and examples * Accompanying
Instructor's Solutions Manual available onrequest An Introduction to Optimization, Second
Edition helps studentsprepare for the advanced topics and technological developments thatlie
ahead. It is also a useful book for researchers andprofessionals in mathematics, electrical
engineering, economics,statistics, and business. An Instructor's Manual presenting detailed
solutions to all theproblems in the book is available from the Wiley editorialdepartment.
This book presents a structured approach to formulate, model, and solve mathematical
optimization problems for a wide range of real world situations. Among the problems covered
are production, distribution and supply chain planning, scheduling, vehicle routing, as well as
cutting stock, packing, and nesting. The optimization techniques used to solve the problems
are primarily linear, mixed-integer linear, nonlinear, and mixed integer nonlinear programming.
The book also covers important considerations for solving real-world optimization problems,
such as dealing with valid inequalities and symmetry during the modeling phase, but also data
interfacing and visualization of results in a more and more digitized world. The broad range of
ideas and approaches presented helps the reader to learn how to model a variety of problems
from process industry, paper and metals industry, the energy sector, and logistics using
mathematical optimization techniques.
Mathematical Optimization Terminology: A Comprehensive Glossary of Terms is a practical
book with the essential formulations, illustrative examples, real-world applications and main
references on the topic. This book helps readers gain a more practical understanding of
optimization, enabling them to apply it to their algorithms. This book also addresses the need
for a practical publication that introduces these concepts and techniques. Discusses real-world
applications of optimization and how it can be used in algorithms Explains the essential
formulations of optimization in mathematics Covers a more practical approach to optimization
Engineering systems operate through actuators, most of which will exhibit phenomena such as
saturation or zones of no operation, commonly known as dead zones. These are examples of
piecewise-affine characteristics, and they can have a considerable impact on the stability and
performance of engineering systems. This book targets controller design for piecewise affine
systems, fulfilling both stability and performance requirements. The authors present a unified
computational methodology for the analysis and synthesis of piecewise affine controllers,
taking an approach that is capable of handling sliding modes, sampled-data, and networked
systems. They introduce algorithms that will be applicable to nonlinear systems approximated
by piecewise affine systems, and they feature several examples from areas such as switching
electronic circuits, autonomous vehicles, neural networks, and aerospace applications.
Piecewise Affine Control: Continuous-Time, Sampled-Data, and Networked Systems is
Page 8/10

File Type PDF Practical Mathematical Optimization An Introduction To Basic
Optimization Theory And Classical And N
intended for graduate students, advanced senior undergraduate students, and researchers in
academia and industry. It is also appropriate for engineers working on applications where
switched linear and affine models are important.

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.
This treatment focuses on the analysis and algebra underlying the workings of
convexity and duality and necessary/sufficient local/global optimality conditions
for unconstrained and constrained optimization problems. 2015 edition.
Although a useful and important tool, the potential of mathematical modelling for
decision making is often neglected. Considered an art by many and weird
science by some, modelling is not as widely appreciated in problem solving and
decision making as perhaps it should be. And although many operations
research, management science, and optimization books touch on modelling
techniques, the short shrift they usually get in coverage is reflected in their
minimal application to problems in the real world. Illustrating the important
influence of modelling on the decision making process, Optimization Modelling: A
Practical Approach helps you come to grips with a wide range of modelling
techniques. Highlighting the modelling aspects of optimization problems, the
authors present the techniques in a clear and straightforward manner, illustrated
by examples. They provide and analyze the formulation and modelling of a
number of well-known theoretical and practical problems and touch on solution
approaches. The book demonstrates the use of optimization packages through
the solution of various mathematical models and provides an interpretation of
some of those solutions. It presents the practical aspects and difficulties of
problem solving and solution implementation and studies a number of practical
problems. The book also discusses the use of available software packages in
solving optimization models without going into difficult mathematical details and
complex solution methodologies. The emphasis on modelling techniques rather
than solution algorithms sets this book apart. It is a single source for a wide
range of methods, classic theoretical and practical problems, data collection and
input preparation, the use of different optimization software, and practical issues
of modelling, model solving, and implementation. The authors draw directly from
their experience to provide lessons learned when applying modelling techniques
to practical problem solving and implementation difficulties.
The fundamental mathematical tools needed to understand machine learning
include linear algebra, analytic geometry, matrix decompositions, vector calculus,
optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students,
or professionals, to efficiently learn the mathematics. This self-contained textbook
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bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these
concepts to derive four central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical
experience with applying mathematical concepts. Every chapter includes worked
examples and exercises to test understanding. Programming tutorials are offered
on the book's web site.
The goal of this book is to present the main ideas and techniques in the field of
continuous smooth and nonsmooth optimization. Starting with the case of
differentiable data and the classical results on constrained optimization problems,
and continuing with the topic of nonsmooth objects involved in optimization
theory, the book concentrates on both theoretical and practical aspects of this
field. This book prepares those who are engaged in research by giving repeated
insights into ideas that are subsequently dealt with and illustrated in detail.
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