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Optimization happens everywhere. Machine learning is one example of such and gradient descent is probably the most
famous algorithm for performing optimization. Optimization means to find the best value of some function or model. That
can be the maximum or the minimum according to some metric. Using clear explanations, standard Python libraries, and
step-by-step tutorial lessons, you will learn how to find the optimum point to numerical functions confidently using modern
optimization algorithms.
Data evaluation and data combination require the use of a wide range of probability theory concepts and tools, from
deductive statistics mainly concerning frequencies and sample tallies to inductive inference for assimilating nonfrequency data and a priori knowledge. Computational Methods for Data Evaluation and Assimilation presents
interdisciplinary methods for integrating experimental and computational information. This self-contained book shows
how the methods can be applied in many scientific and engineering areas. After presenting the fundamentals underlying
the evaluation of experimental data, the book explains how to estimate covariances and confidence intervals from
experimental data. It then describes algorithms for both unconstrained and constrained minimization of large-scale
systems, such as time-dependent variational data assimilation in weather prediction and similar applications in the
geophysical sciences. The book also discusses several basic principles of four-dimensional variational assimilation (4D
VAR) and highlights specific difficulties in applying 4D VAR to large-scale operational numerical weather prediction
models.
This book reports on the formulation of a multi-stage optimization framework for the Danish power system, taking into
account the real operational cost, the voltage constraints and the uncertainty associated to the forecasting errors of the
wind power. It describes in detail the implementation of this framework into a simulation platform and its validation in realworld applications. The book especially focuses on automatic voltage control systems and on methods to handle
uncertainty in them. All in all, it provides readers with a comprehensive overview of power system optimization and future
trends in power system operation.
The idea for this book originated during the workshop “Model order reduction, coupled problems and optimization” held
at the Lorentz Center in Leiden from S- tember 19–23, 2005. During one of the discussion sessions, it became clear that
a book describing the state of the art in model order reduction, starting from the very basics and containing an overview
of all relevant techniques, would be of great use for students, young researchers starting in the ?eld, and experienced
researchers. The observation that most of the theory on model order reduction is scattered over many good papers,
making it dif?cult to ?nd a good starting point, was supported by most of the participants. Moreover, most of the speakers
at the workshop were willing to contribute to the book that is now in front of you. The goal of this book, as de?ned during
the discussion sessions at the workshop, is three-fold: ?rst, it should describe the basics of model order reduction.
Second, both general and more specialized model order reduction techniques for linear and nonlinear systems should be
covered, including the use of several related numerical techniques. Third, the use of model order reduction techniques in
practical appli- tions and current research aspects should be discussed. We have organized the book according to these
goals. In Part I, the rationale behind model order reduction is explained, and an overview of the most common methods is
described.
Optimization is an important tool used in decision science and for the analysis of physical systems used in engineering.
One can trace its roots to the Calculus of Variations and the work of Euler and Lagrange. This natural and reasonable
approach to mathematical programming covers numerical methods for finite-dimensional optimization problems. It begins
with very simple ideas progressing through more complicated concepts, concentrating on methods for both
unconstrained and constrained optimization.
This book provides a comprehensive overview of the most important and frequently considered optimization problems
concerning cutting and packing. Based on appropriate modeling approaches for the problems considered, it offers an
introduction to the related solution methods. It also addresses aspects like performance results for heuristic algorithms
and bounds of the optimal value, as well as the packability of a given set of objects within a predefined container. The
problems discussed arise in a wide variety of different fields of application and research, and as such, the fundamental
knowledge presented in this book make it a valuable resource for students, practitioners, and researchers who are
interested in dealing with such tasks.
Contributions in this volume focus on computationally efficient algorithms and rigorous mathematical theories for
analyzing large-scale networks. Researchers and students in mathematics, economics, statistics, computer science and
engineering will find this collection a valuable resource filled with the latest research in network analysis. Computational
aspects and applications of large-scale networks in market models, neural networks, social networks, power transmission
grids, maximum clique problem, telecommunication networks, and complexity graphs are included with new tools for
efficient network analysis of large-scale networks. This proceeding is a result of the 7th International Conference in
Network Analysis, held at the Higher School of Economics, Nizhny Novgorod in June 2017. The conference brought
together scientists, engineers, and researchers from academia, industry, and government.
This book provides a basic introduction to reduced basis (RB) methods for problems involving the repeated solution of
partial differential equations (PDEs) arising from engineering and applied sciences, such as PDEs depending on several
parameters and PDE-constrained optimization. The book presents a general mathematical formulation of RB methods,
analyzes their fundamental theoretical properties, discusses the related algorithmic and implementation aspects, and
highlights their built-in algebraic and geometric structures. More specifically, the authors discuss alternative strategies for
constructing accurate RB spaces using greedy algorithms and proper orthogonal decomposition techniques, investigate
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their approximation properties and analyze offline-online decomposition strategies aimed at the reduction of
computational complexity. Furthermore, they carry out both a priori and a posteriori error analysis. The whole
mathematical presentation is made more stimulating by the use of representative examples of applicative interest in the
context of both linear and nonlinear PDEs. Moreover, the inclusion of many pseudocodes allows the reader to easily
implement the algorithms illustrated throughout the text. The book will be ideal for upper undergraduate students and,
more generally, people interested in scientific computing. All these pseudocodes are in fact implemented in a MATLAB
package that is freely available at https://github.com/redbkit
Initial training in pure and applied sciences tends to present problem-solving as the process of elaborating explicit closed-form
solutions from basic principles, and then using these solutions in numerical applications. This approach is only applicable to very
limited classes of problems that are simple enough for such closed-form solutions to exist. Unfortunately, most real-life problems
are too complex to be amenable to this type of treatment. Numerical Methods – a Consumer Guide presents methods for dealing
with them. Shifting the paradigm from formal calculus to numerical computation, the text makes it possible for the reader to ·
discover how to escape the dictatorship of those particular cases that are simple enough to receive a closed-form solution, and
thus gain the ability to solve complex, real-life problems; · understand the principles behind recognized algorithms used in state-ofthe-art numerical software; · learn the advantages and limitations of these algorithms, to facilitate the choice of which pre-existing
bricks to assemble for solving a given problem; and · acquire methods that allow a critical assessment of numerical results.
Numerical Methods – a Consumer Guide will be of interest to engineers and researchers who solve problems numerically with
computers or supervise people doing so, and to students of both engineering and applied mathematics.
A comprehensive introduction to the tools, techniques and applications of convex optimization.
Ill-posed problemsare encountered in countless areas of real world science and technology. A variety of processes in science and
engineering is commonly modeled by algebraic, differential, integral and other equations. In a more difficult case, it can be
systems of equations combined with the associated initial and boundary conditions. Frequently, the study of applied optimization
problems is also reduced to solving the corresponding equations.These equations, encountered both in theoretical and applied
areas, may naturally be classified as operator equations. The current textbook will focus on iterative methods for operator
equations in Hilbert spaces."
During the last decades, motion planning for autonomous systems has become an important area of research. The high interest is
not the least due to the development of systems such as self-driving cars, unmanned aerial vehicles and robotic manipulators. The
objective in optimal motion planning problems is to find feasible motion plans that also optimize a performance measure. From a
control perspective, the problem is an instance of an optimal control problem. This thesis addresses optimal motion planning
problems for complex dynamical systems that operate in unstructured environments, where no prior reference such as road-lane
information is available. Some example scenarios are autonomous docking of vessels in harbors and autonomous parking of selfdriving tractor-trailer vehicles at loading sites. The focus is to develop optimal motion planning algorithms that can reliably be
applied to these types of problems. This is achieved by combining recent ideas from automatic control, numerical optimization and
robotics. The first contribution is a systematic approach for computing local solutions to motion planning problems in challenging
unstructured environments. The solutions are computed by combining homotopy methods and direct optimal control techniques.
The general principle is to define a homotopy that transforms, or preferably relaxes, the original problem to an easily solved
problem. The approach is demonstrated in motion planning problems in 2D and 3D environments, where the presented method
outperforms a state-of-the-art asymptotically optimal motion planner based on random sampling. The second contribution is an
optimization-based framework for automatic generation of motion primitives for lattice-based motion planners. Given a family of
systems, the user only needs to specify which principle types of motions that are relevant for the considered system family. Based
on the selected principle motions and a selected system instance, the framework computes a library of motion primitives by
simultaneously optimizing the motions and the terminal states. The final contribution of this thesis is a motion planning framework
that combines the strengths of sampling-based planners with direct optimal control in a novel way. The sampling-based planner is
applied to the problem in a first step using a discretized search space, where the system dynamics and objective function are
chosen to coincide with those used in a second step based on optimal control. This combination ensures that the sampling-based
motion planner provides a feasible motion plan which is highly suitable as warm-start to the optimal control step. Furthermore, the
second step is modified such that it also can be applied in a receding-horizon fashion, where the proposed combination of
methods is used to provide theoretical guarantees in terms of recursive feasibility, worst-case objective function value and
convergence to the terminal state. The proposed motion planning framework is successfully applied to several problems in
challenging unstructured environments for tractor-trailer vehicles. The framework is also applied and tailored for maritime
navigation for vessels in archipelagos and harbors, where it is able to compute energy-efficient trajectories which complies with the
international regulations for preventing collisions at sea.
This book introduces students with diverse backgrounds to various types of mathematical analysis that are commonly needed in
scientific computing. The subject of numerical analysis is treated from a mathematical point of view, offering a complete analysis of
methods for scientific computing with appropriate motivations and careful proofs. In an engaging and informal style, the authors
demonstrate that many computational procedures and intriguing questions of computer science arise from theorems and proofs.
Algorithms are presented in pseudocode, so that students can immediately write computer programs in standard languages or use
interactive mathematical software packages. This book occasionally touches upon more advanced topics that are not usually
contained in standard textbooks at this level.
This is part one of a two-volume work presenting a comprehensive treatment of the finite-dimensional variational inequality and
complementarity problem. It covers the basic theory of finite dimensional variational inequalities and complementarity problems.
Coverage includes abundant exercises as well as an extensive bibliography. The book will be an enduring reference on the
subject and provide the foundation for its sustained growth.
Modern engineering processes and tasks are highly complex, multi- and interdisciplinary, requiring the cooperative effort of
different specialists from engineering, mathematics, computer science and even social sciences. Optimization methodologies are
fundamental instruments to tackle this complexity, giving the possibility to unite synergistically team members’ inputs and thus
decisively contribute to solving new engineering technological challenges. With this context in mind, the main goal of Engineering
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Optimization 2014 is to unite engineers, applied mathematicians, computer and other applied scientists working on research,
development and practical application of optimization methods applied to all engineering disciplines, in a common scientific forum
to present, analyze and discuss the latest developments in this area. Engineering Optimization 2014 contains the edited papers
presented at the 4th International Conference on Engineering Optimization (ENGOPT2014, Lisbon, Portugal, 8-11 September
2014). ENGOPT2014 is the fourth edition of the biennial “International Conference on Engineering Optimization”. The first
conference took place in 2008 in Rio de Janeiro, the second in Lisbon in 2010 and the third in Rio de Janeiro in 2012. The
contributing papers are organized around the following major themes: - Numerical Optimization Techniques - Design Optimization
and Inverse Problems - Effi cient Analysis and Reanalysis Techniques - Sensitivity Analysis - Industrial Applications - Topology
Optimization For Structural Static and Dynamic Failures - Optimization in Oil and Gas Industries - New Advances in DerivativeFree Optimization Methods for Engineering Optimization - Optimization Methods in Biomechanics and Biomedical Engineering Optimization of Laminated Composite Materials - Inverse Problems in Engineering Engineering Optimization 2014 will be of great
interest to engineers and academics in engineering, mathematics and computer science.
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.

Many engineering, operations, and scientific applications include a mixture of discrete and continuous decision variables
and nonlinear relationships involving the decision variables that have a pronounced effect on the set of feasible and
optimal solutions. Mixed-integer nonlinear programming (MINLP) problems combine the numerical difficulties of handling
nonlinear functions with the challenge of optimizing in the context of nonconvex functions and discrete variables. MINLP
is one of the most flexible modeling paradigms available for optimization; but because its scope is so broad, in the most
general cases it is hopelessly intractable. Nonetheless, an expanding body of researchers and practitioners — including
chemical engineers, operations researchers, industrial engineers, mechanical engineers, economists, statisticians,
computer scientists, operations managers, and mathematical programmers — are interested in solving large-scale MINLP
instances.
This book constitutes the refereed proceedings of the 4th International Symposium on Stochastic Algorithms:
Foundations and Applications, SAGA 2007. The nine revised full papers and five invited papers presented were carefully
selected for inclusion in the book. The contributed papers included in this volume cover both theoretical as well as
applied aspects of stochastic computations with a special focus on investigating the power of randomization in
algorithmics.
Optimization and Operations Research is a component of Encyclopedia of Mathematical Sciences in the global
Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty one Encyclopedias. The
Theme on Optimization and Operations Research is organized into six different topics which represent the main scientific
areas of the theme: 1. Fundamentals of Operations Research; 2. Advanced Deterministic Operations Research; 3.
Optimization in Infinite Dimensions; 4. Game Theory; 5. Stochastic Operations Research; 6. Decision Analysis, which are
then expanded into multiple subtopics, each as a chapter. These four volumes are aimed at the following five major
target audiences: University and College students Educators, Professional Practitioners, Research Personnel and Policy
Analysts, Managers, and Decision Makers and NGOs.
This book gathers the proceedings of the 2nd International Conference on Advanced Intelligent Systems and Informatics
(AISI2016), which took place in Cairo, Egypt during October 24–26, 2016. This international interdisciplinary conference,
which highlighted essential research and developments in the field of informatics and intelligent systems, was organized
by the Scientific Research Group in Egypt (SRGE) and sponsored by the IEEE Computational Intelligence Society (Egypt
chapter) and the IEEE Robotics and Automation Society (Egypt Chapter). The book’s content is divided into four main
sections: Intelligent Language Processing, Intelligent Systems, Intelligent Robotics Systems, and Informatics.
Numerical OptimizationSpringer Science & Business Media
Papers from a workshop held at Cornell University, Oct. 1989, and sponsored by Cornell's Mathematical Sciences
Institute. Annotation copyright Book News, Inc. Portland, Or.
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.
The Portable, Extensible Toolkit for Scientific Computation (PETSc) is an open-source library of advanced data
structures and methods for solving linear and nonlinear equations and for managing discretizations. This book uses these
modern numerical tools to demonstrate how to solve nonlinear partial differential equations (PDEs) in parallel. It starts
from key mathematical concepts, such as Krylov space methods, preconditioning, multigrid, and Newton’s method. In
PETSc these components are composed at run time into fast solvers. Discretizations are introduced from the beginning,
with an emphasis on finite difference and finite element methodologies. The example C programs of the first 12 chapters,
listed on the inside front cover, solve (mostly) elliptic and parabolic PDE problems. Discretization leads to large, sparse,
and generally nonlinear systems of algebraic equations. For such problems, mathematical solver concepts are explained
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and illustrated through the examples, with sufficient context to speed further development. PETSc for Partial Differential
Equations addresses both discretizations and fast solvers for PDEs, emphasizing practice more than theory. Wellstructured examples lead to run-time choices that result in high solver performance and parallel scalability. The last two
chapters build on the reader’s understanding of fast solver concepts when applying the Firedrake Python finite element
solver library. This textbook, the first to cover PETSc programming for nonlinear PDEs, provides an on-ramp for graduate
students and researchers to a major area of high-performance computing for science and engineering. It is suitable as a
supplement for courses in scientific computing or numerical methods for differential equations.
This book starts with illustrations of the ubiquitous character of optimization, and describes numerical algorithms in a tutorial way.
It covers fundamental algorithms as well as more specialized and advanced topics for unconstrained and constrained problems.
This new edition contains computational exercises in the form of case studies which help understanding optimization methods
beyond their theoretical description when coming to actual implementation.
Optimal design, optimal control, and parameter estimation of systems governed by partial differential equations (PDEs) give rise to
a class of problems known as PDE-constrained optimization. The size and complexity of the discretized PDEs often pose
significant challenges for contemporary optimization methods. With the maturing of technology for PDE simulation, interest has
now increased in PDE-based optimization. The chapters in this volume collectively assess the state of the art in PDE-constrained
optimization, identify challenges to optimization presented by modern highly parallel PDE simulation codes, and discuss promising
algorithmic and software approaches for addressing them. These contributions represent current research of two strong scientific
computing communities, in optimization and PDE simulation. This volume merges perspectives in these two different areas and
identifies interesting open questions for further research.
As the age of Big Data emerges, it becomes necessary to take the five dimensions of Big Data- volume, variety, velocity, volatility,
and veracity- and focus these dimensions towards one critical emphasis - value. The Encyclopedia of Business Analytics and
Optimization confronts the challenges of information retrieval in the age of Big Data by exploring recent advances in the areas of
knowledge management, data visualization, interdisciplinary communication, and others. Through its critical approach and
practical application, this book will be a must-have reference for any professional, leader, analyst, or manager interested in making
the most of the knowledge resources at their disposal.
An essential introduction to the analysis and verification of control system software The verification of control system software is
critical to a host of technologies and industries, from aeronautics and medical technology to the cars we drive. The failure of
controller software can cost people their lives. In this authoritative and accessible book, Pierre-Loïc Garoche provides control
engineers and computer scientists with an indispensable introduction to the formal techniques for analyzing and verifying this
important class of software. Too often, control engineers are unaware of the issues surrounding the verification of software, while
computer scientists tend to be unfamiliar with the specificities of controller software. Garoche provides a unified approach that is
geared to graduate students in both fields, covering formal verification methods as well as the design and verification of
controllers. He presents a wealth of new verification techniques for performing exhaustive analysis of controller software. These
include new means to compute nonlinear invariants, the use of convex optimization tools, and methods for dealing with numerical
imprecisions such as floating point computations occurring in the analyzed software. As the autonomy of critical systems continues
to increase—as evidenced by autonomous cars, drones, and satellites and landers—the numerical functions in these systems are
growing ever more advanced. The techniques presented here are essential to support the formal analysis of the controller
software being used in these new and emerging technologies.
This is the most authoritative and accessible single-volume reference book on applied mathematics. Featuring numerous entries
by leading experts and organized thematically, it introduces readers to applied mathematics and its uses; explains key concepts;
describes important equations, laws, and functions; looks at exciting areas of research; covers modeling and simulation; explores
areas of application; and more. Modeled on the popular Princeton Companion to Mathematics, this volume is an indispensable
resource for undergraduate and graduate students, researchers, and practitioners in other disciplines seeking a user-friendly
reference book on applied mathematics. Features nearly 200 entries organized thematically and written by an international team of
distinguished contributors Presents the major ideas and branches of applied mathematics in a clear and accessible way Explains
important mathematical concepts, methods, equations, and applications Introduces the language of applied mathematics and the
goals of applied mathematical research Gives a wide range of examples of mathematical modeling Covers continuum mechanics,
dynamical systems, numerical analysis, discrete and combinatorial mathematics, mathematical physics, and much more Explores
the connections between applied mathematics and other disciplines Includes suggestions for further reading, cross-references,
and a comprehensive index
This book reviews and discusses recent advances in the development of methods and algorithms for nonlinear optimization and its
applications, focusing on the large-dimensional case, the current forefront of much research. Individual chapters, contributed by
eminent authorities, provide an up-to-date overview of the field from different and complementary standpoints, including theoretical
analysis, algorithmic development, implementation issues and applications.
This book is a collection of thoroughly refereed papers presented at the 27th IFIP TC 7 Conference on System Modeling and
Optimization, held in Sophia Antipolis, France, in June/July 2015. The 48 revised papers were carefully reviewed and selected
from numerous submissions. They cover the latest progress in their respective areas and encompass broad aspects of system
modeling and optimiza-tion, such as modeling and analysis of systems governed by Partial Differential Equations (PDEs) or
Ordinary Differential Equations (ODEs), control of PDEs/ODEs, nonlinear optimization, stochastic optimization, multi-objective
optimization, combinatorial optimization, industrial applications, and numericsof PDEs.
This textbook presents a special solution to underdetermined linear systems where the number of nonzero entries in the solution is
very small compared to the total number of entries. This is called a sparse solution. Since underdetermined linear systems can be
very different, the authors explain how to compute a sparse solution using many approaches. Sparse Solutions of
Underdetermined Linear Systems and Their Applications contains 64 algorithms for finding sparse solutions of underdetermined
linear systems and their applications for matrix completion, graph clustering, and phase retrieval and provides a detailed
explanation of these algorithms including derivations and convergence analysis. Exercises for each chapter help readers
understand the material. This textbook is appropriate for graduate students in math and applied math, computer science, statistics,
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data science, and engineering. Advisors and postdoctoral scholars will also find the book interesting and useful.

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.
CSSE2014 proceeding tends to collect the most up-to-date, comprehensive, and worldwide state-of-art knowledge on
Computer Science and Software Engineering. All the accepted papers have been submitted to strict peer-review by 2–4
expert referees, and selected based on originality, significance and clarity for the purpose of the conference. The
conference program is extremely rich, profound and featuring high-impact presentations of selected papers and
additional late-breaking contributions. We sincerely hope that the conference would not only show the participants a
broad overview of the latest research results on related fields, but also provide them with a significant platform for
academic connection and exchange. The Technical Program Committee members have been working very hard to meet
the deadline of review. The final conference program consists of 126 papers divided into 4 sessions.
Our everyday life is unthinkable without optimization. We try to minimize our effort and to maximize the achieved profit.
Many real world and industrial problems arising in engineering, economics, medicine and other domains can be
formulated as optimization tasks. This volume is a comprehensive collection of extended contributions from the
Workshop on Computational Optimization 2013. It presents recent advances in computational optimization. The volume
includes important real life problems like parameter settings for controlling processes in bioreactor, resource constrained
project scheduling, problems arising in transport services, error correcting codes, optimal system performance and
energy consumption and so on. It shows how to develop algorithms for them based on new metaheuristic methods like
evolutionary computation, ant colony optimization, constrain programming and others.
"Optimization for Chemical and Biochemical Engineering - Theory, Algorithms, Modeling and Applications"-This book offers a comprehensive collection of the most advanced numerical techniques for the efficient and effective
solution of simulation and optimization problems governed by systems of time-dependent differential equations. The
contributions present various approaches to time domain decomposition, focusing on multiple shooting and parareal
algorithms. The range of topics covers theoretical analysis of the methods, as well as their algorithmic formulation and
guidelines for practical implementation. Selected examples show that the discussed approaches are mandatory for the
solution of challenging practical problems. The practicability and efficiency of the presented methods is illustrated by
several case studies from fluid dynamics, data compression, image processing and computational biology, giving rise to
possible new research topics. This volume, resulting from the workshop Multiple Shooting and Time Domain
Decomposition Methods, held in Heidelberg in May 2013, will be of great interest to applied mathematicians, computer
scientists and all scientists using mathematical methods.
This book discusses a variety of topics related to industrial and applied mathematics, focusing on wavelet theory,
sampling theorems, inverse problems and their applications, partial differential equations as a model of real-world
problems, computational linguistics, mathematical models and methods for meteorology, earth systems, environmental
and medical science, and the oil industry. It features papers presented at the International Conference in Conjunction
with 14th Biennial Conference of ISIAM, held at Guru Nanak Dev University, Amritsar, India, on 2–4 February 2018. The
conference has emerged as an influential forum, bringing together prominent academic scientists, experts from industry,
and researchers. The topics discussed include Schrodinger operators, quantum kinetic equations and their application,
extensions of fractional integral transforms, electrical impedance tomography, diffuse optical tomography, Galerkin
method by using wavelets, a Cauchy problem associated with Korteweg–de Vries equation, and entropy solution for
scalar conservation laws. This book motivates and inspires young researchers in the fields of industrial and applied
mathematics.
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