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Readings in Qualitative Reasoning About Physical Systems
Applied Calculus
The modern landscape of technology and industry demands an equally modern approach to differential equations in the
classroom. Designed for a first course in differential equations, the third edition of Brannan/Boyce’s Differential Equations:
An Introduction to Modern Methods and Applications is consistent with the way engineers and scientists use mathematics in
their daily work. The text emphasizes a systems approach to the subject and integrates the use of modern computing
technology in the context of contemporary applications from engineering and science. The focus on fundamental skills,
careful application of technology, and practice in modeling complex systems prepares students for the realities of the new
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millennium, providing the building blocks to be successful problem-solvers in today’s workplace. Section exercises
throughout the text provide hands-on experience in modeling, analysis, and computer experimentation. Projects at the end
of each chapter provide additional opportunities for students to explore the role played by differential equations in the
sciences and engineering.

Qualitative theory of parabolic equations. 1
Active Calculus is different from most existing texts in that: the text is free to read online in .html or via download by users
in .pdf format; in the electronic format, graphics are in full color and there are live .html links to java applets; the text is
open source, so interested instructor can gain access to the original source files via GitHub; the style of the text requires
students to be active learners there are very few worked examples in the text, with there instead being 3-4 activities per
section that engage students in connecting ideas, solving problems, and developing understanding of key calculus ideas;
each section begins with motivating questions, a brief introduction, and a preview activity; each section concludes (in .html)
with live WeBWorK exercises for immediate feedback, followed by a few challenging problems.

Vorticity and Incompressible Flow
The book covers the state-of-the-art treatment in modelling and experimental investigation of the mechanical behaviour of
cellular and porous materials. Starting from the continuum mechanical modelling, to the numerical simulation, several
important questions related to applications such as the fracture and impact behaviour are covered.

A First Course in Applied Mathematics
This monograph is the first to provide readers with numerical tools for a systematic analysis of bifurcation problems in
reaction-diffusion equations. Many examples and figures illustrate analysis of bifurcation scenario and implementation of
numerical schemes. Readers will gain a thorough understanding of numerical bifurcation analysis and the necessary tools
for investigating nonlinear phenomena in reaction-diffusion equations.

Qualitative Aspects And Applications Of Nonlinear Evolution Equations - Proceedings Of The
Workshop
This text teaches finite element methods and basic finite difference methods from a computational point of view. It
emphasizes developing flexible computer programs using the numerical library Diffpack, which is detailed for problems
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including model equations in applied mathematics, heat transfer, elasticity, and viscous fluid flow. This edition offers new
applications and projects, and all program examples are available on the Internet.

The Qualitative Theory of Ordinary Differential Equations
Differential equations with random perturbations are the mathematical models of real-world processes that cannot be
described via deterministic laws, and their evolution depends on random factors. The modern theory of differential
equations with random perturbations is on the edge of two mathematical disciplines: random processes and ordinary
differential equations. Consequently, the sources of these methods come both from the theory of random processes and
from the classic theory of differential equations. This work focuses on the approach to stochastic equations from the
perspective of ordinary differential equations. For this purpose, both asymptotic and qualitative methods which appeared in
the classical theory of differential equations and nonlinear mechanics are developed.

Boundary Value Problems for Linear Evolution Partial Differential Equations
In the qualitative theory of ordinary differential equations, the Liapunov method plays a fundamental role. To use their
analogs for the analysis of stability of solutions to parabolic, hyperparabolic, and other nonclassical equations and systems,
time-invariant a priori estimates have to be devised for solutions. In this publication only parabolic problems are considered.
Here lie, mainly, the problems which have been investigated most thoroughly --- the construction of Liapunov functionals
which naturally generalize Liapunov functions for nonlinear parabolic equations of the second order with one spatial
variable. The authors establish stabilizing solutions theorems, and the necessary and sufficient conditions of general and
asymptotic stability of stationary solutions, including the so-called critical case. Attraction domains for stable solutions of
mixed problems for these equations are described. Furthermore, estimates for the number of stationary solutions are
obtained.

Multiscale Methods
The problem addressed in the current study was that disruptive student behavior is detrimental to learning because quality
teacher-student interaction time is reduced. The purpose of this ethnographic research study was to explore relationship
between disruptive behavior of students and leadership styles of teachers, parents and school leaders. Results indicated
that in some cases, an individualized approach could help the K-6 elementary student by reducing their disruptive behavior.
However, it was also confirmed that as part of this individualized approach, school-wide implementation might provide the
level of support needed to prevent future disruptive behavioral problems as well as providing the positive role models for
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students to observe and emulate.

Differential Equations, Dynamical Systems, and Linear Algebra
The purpose of this four volume series is to make available for college teachers and students samples of important and
realistic applications of mathematics which can be covered in undergraduate programs. The goal is to provide illustrations
of how modem mathematics is actually employed to solve relevant contemporary problems. Although these independent
chapters were prepared primarily for teachers in the general mathematical sciences, they should prove valuable to
students, teachers, and research scientists in many of the fields of application as well. Prerequisites for each chapter and
suggestions for the teacher are provided. Several of these chapters have been tested in a variety of classroom settings, and
all have undergone extensive peer review and revision. Illustrations and exercises are included in most chapters. Some
units can be covered in one class, whereas others provide sufficient material for a few weeks of class time. Volume 1
contains 23 chapters and deals with differential equations and, in the last four chapters, problems leading to partial
differential equations. Applications are taken from medicine, biology, traffic systems and several other fields. The 14
chapters in Volume 2 are devoted mostly to problems arising in political science, but they also address questions appearing
in sociology and ecology. Topics covered include voting systems, weighted voting, proportional representation, coalitional
values, and committees. The 14 chapters in Volume 3 emphasize discrete mathematical methods such as those which arise
in graph theory, combinatorics, and networks.

Prolate Spheroidal Wave Functions of Order Zero
The book addresses many important new developments in the field. All the topics covered are of great interest to the
readers because such inequalities have become a major tool in the analysis of various branches of mathematics. * It
contains a variety of inequalities which find numerous applications in various branches of mathematics. * It contains many
inequalities which have only recently appeared in the literature and cannot yet be found in other books. * It will be a
valuable reference for someone requiring a result about inequalities for use in some applications in various other branches
of mathematics. * Each chapter ends with some miscellaneous inequalities for futher study. * The work will be of interest to
researchers working both in pure and applied mathematics, and it could also be used as the text for an advanced graduate
course.

Essays on the Motion of Celestial Bodies
In this sequel to two earlier volumes, the authors now focus on the long-time behavior of evolution inclusions, based on the
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theory of extremal solutions to differential-operator problems. This approach is used to solve problems in climate research,
geophysics, aerohydrodynamics, chemical kinetics or fluid dynamics. As in the previous volumes, the authors present a
toolbox of mathematical equations. The book is based on seminars and lecture courses on multi-valued and non-linear
analysis and their geophysical application.

Optimal Control Theory and Static Optimization in Economics
Generalized Collocation Methods
This unique monograph investigates the theory and applications of Volterra integro-differential equations. Whilst covering
the basic theory behind these equations it also studies their qualitative properties and discusses a large number of
applications. This comprehensive work presents a unified framework to investigate the fundamental existence of theory,
treats stability theory in terms of Lyapunov functions and functionals, develops the theory of integro-differential equations
with impulse effects, and deals with linear evolution equations in abstract spaces. Various applications of integro-differential
equations, such as population dynamics, nuclear reactors, viscoelasticity, wave propagation and engineering systems, are
discussed, making this book indispensable for mathematicians and engineers alike.

Mathematical Inequalities
This collection contains new results in the topological classification of integrable Hamiltonian systems. Recently, this subject
has been applied to interesting problems in geometry and topology, classical mechanics, mathematical physics, and
computer geometry. This new stage of development of the theory is reflected in this collection. Among the topics covered
are: classification of some types of singularities of the moment map (including non-Bott types), computation of topological
invariants for integrable systems describing various problems in mechanics and mathematical physics, construction of a
theory of bordisms of integrable systems, and solution of some problems of symplectic topology arising naturally within this
theory. A list of unsolved problems allows young mathematicians to become quickly involved in this active area of research.

Revolutions in Differential Equations
This book presents rigorous treatment of boundary value problems in nonlinear theory of shallow shells. The consideration
of the problems is carried out using methods of nonlinear functional analysis.
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Differential and Difference Equations with Applications
This book is a comprehensive introduction to the mathematical theory of vorticity and incompressible flow ranging from
elementary introductory material to current research topics. While the contents center on mathematical theory, many parts
of the book showcase the interaction between rigorous mathematical theory, numerical, asymptotic, and qualitative
simplified modeling, and physical phenomena. The first half forms an introductory graduate course on vorticity and
incompressible flow. The second half comprise a modern applied mathematics graduate course on the weak solution theory
for incompressible flow.

Qualitative Theory of Parabolic Equations
In first part of this thesis we consider the Ricci flow, an evolution equation for Riemannian metrics introduced by Richard
Hamilton. In dimensions two and three, the work of Hamilton and Perelman has effectively shown that the only gradient
shrinking solitons are the round sphere, flat Euclidean space, the standard cylinder, and their quotients. Our first result is a
classification of rotationally symmetric shrinking solitons in all dimensions, which we accomplish by the analysis of a certain
system of ODE similar to one first considered by Bryant and Ivey for steady and expanding solitons. We also present an
elementary proof of the uniqueness of a certain two-dimensional expanding soliton among those with positive curvature,
which is an analog of a result of Chen, Lu, and Tian in the case of compact shrinking surface solitons. Next, we generalize
an argument of Lees and Protter to prove a unique-continuation theorem for evolving tensor fields satisfying a certain
parabolic differential inequality. As applications, we obtain unique-continuation theorems for solutions to the K\"ahler-Ricci
and Ricci-DeTurck flows, as well as a proof that a solution to the Ricci flow cannot become Einstein in finite time. In the next
part, we consider differential Harnack inequalities for evolving convex hypersurfaces of the type proved by Hamilton, Chow,
and Andrews. Modifying an approach of Chow, Chu, and Knopf, we exhibit a realization of the full Harnack quadratic as the
second fundamental form of a certain degenerate immersion of the space-time track. By means of this realization, we
provide a new geometric interpretation of Andrews's inequality in the case of isotropic flows and use the machinery to give
a new proof of Hamilton's inequality for the mean curvature flow. We also show that Andrews's Gauss map technique can
be used to obtain new Harnack inequalities for complete space-like surfaces in Minkowski space. Finally, via a Bernsteintype estimate and a maximum principle of Karp and Li, we extend a gradient estimate of Hamilton for the heat equation to
complete manifolds. With this estimate, we obtain a sharp inequality for the heat kernel on complete manifolds of nonnegative Ricci curvature.

Differential Equations: An Introduction to Modern Methods and Applications, 3rd Edition
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This book focuses on the stability of the dynamical neural system, synchronization of the coupling neural system and their
applications in automation control and electrical engineering. The redefined concept of stability, synchronization and
consensus are adopted to provide a better explanation of the complex neural network. Researchers in the fields of
dynamical systems, computer science, electrical engineering and mathematics will benefit from the discussions on complex
systems. The book will also help readers to better understand the theory behind the control technique and its design.

New Results in the Theory of Topological Classification of Integrable Systems
This book contains survey papers based on the lectures presented at the 3rd International Winter School “Modern Problems
of Mathematics and Mechanics” held in January 2010 at the Belarusian State University, Minsk. These lectures are devoted
to different problems of modern analysis and its applications. An extended presentation of modern problems of applied
analysis will enable the reader to get familiar with new approaches of mostly interdisciplinary character. The results
discussed are application oriented and present new insight into applied problems of growing importance such as
applications to composite materials, anomalous diffusion, and fluid dynamics.

Qualitative Analysis and Control of Complex Neural Networks with Delays
This book introduces the recent developments in the subject of quasilinear hyperbolic systems with dissipation, such as
frictional damping, relaxation, viscosity and heat diffusion. The mathematical theory behind this subject is emphasized in
two ways. One emphasis is based on understanding the influence of the dissipation mechanism on the qualitative behavior
of solutions, such as the nonlinear diffusive phenomena caused by damping, and other phenomena (including phase
transition) for the case with viscosity and heat diffusion. The second emphasis is to take the systems with the dissipation
mechanism as an approach to approximating the corresponding system of quasilinear hyperbolic conservation laws - the
zero-limit relaxation, or the zero-limit viscosity, and the related topic of nonlinear stability of waves.

Qualitative Methods in Nonlinear Mechanics
Most of the problems posed by Physics to Mathematical Analysis are boundary value problems for partial differential
equations and systems. Among them, the problems concerning linear evolution equations have an outstanding position in
the study of the physical world, namely in fluid dynamics, elastodynamics, electromagnetism, plasma physics and so on.
This Institute was devoted to these problems. It developed essentially the new methods inspired by Functional Analysis and
specially by the theories of Hilbert spaces, distributions and ultradistributions. The lectures brought a detailed exposition of
the novelties in this field by world known specialists. We held the Institute at the Sart Tilman Campus of the University of
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Liege from September 6 to 17, 1976. It was attended by 99 participants, 79 from NATO Countries [Belgium (30), Canada
(2), Denmark (I), France (15), West Germany (9), Italy (5), Turkey (3), USA (14)] and 20 from non NATO Countries [Algeria
(2), Australia (3), Austria (I), Finland (1), Iran (3), Ireland (I), Japan (6), Poland (1), Sweden (I), Zair (1)]. There were 5
courses of_ 6_ h. ollI'. s~. 1. nL lJ. , h. t;l. l. I. rl"~, 1. n,L ,_ h. t;l. l. I. r. !'~ , ?_ n. f~ ?_ h,,

Qualitative Analysis of Disruptive Behavior and Leadership Influence in Two Urban K-6
Virginia Elementary Public Schools
This book provides a detailed and rigorous presentation of the spectroscopy and dynamics of orientationally structured
adsorbates. It is intended largely for specialists and graduate students in solid state theory and surface physics. To make
the book readable also for beginners in surface science, a lucid style is used and a wealth of references on orientational
surface structures and vibrational excitations in them is offered. The book is supplemented with two indices (alphabetical
listing of subjects and authors, as well as cross-references) which will enable the reader to easily access the information
both on principal concepts involved and on specific adsorbate compositions.

Cellular and Porous Materials in Structures and Processes
Prolate Spheroidal Wave Functions (PSWFs) are the eigenfunctions of the bandlimited operator in one dimension. As such,
they play an important role in signal processing, Fourier analysis, and approximation theory. While historically the
numerical evaluation of PSWFs presented serious difficulties, the developments of the last fifteen years or so made them as
computationally tractable as any other class of special functions. As a result, PSWFs have been becoming a popular
computational tool. The present book serves as a complete, self-contained resource for both theory and computation. It will
be of interest to a wide range of scientists and engineers, from mathematicians interested in PSWFs as an analytical tool to
electrical engineers designing filters and antennas.

Multidimensional Integral Equations and Inequalities
Explore real-world applications of selected mathematical theory, concepts, and methods Exploring related methods that can
be utilized in various fields of practice from science and engineering to business, A First Course in Applied Mathematics
details how applied mathematics involves predictions, interpretations, analysis, and mathematical modeling to solve realworld problems. Written at a level that is accessible to readers from a wide range of scientific and engineering fields, the
book masterfully blends standard topics with modern areas of application and provides the needed foundation for
transitioning to more advanced subjects. The author utilizes MATLAB® to showcase the presented theory and illustrate
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interesting real-world applications to Google's web page ranking algorithm, image compression, cryptography, chaos, and
waste management systems. Additional topics covered include: Linear algebra Ranking web pages Matrix factorizations
Least squares Image compression Ordinary differential equations Dynamical systems Mathematical models Throughout the
book, theoretical and applications-oriented problems and exercises allow readers to test their comprehension of the
presented material. An accompanying website features related MATLAB® code and additional resources. A First Course in
Applied Mathematics is an ideal book for mathematics, computer science, and engineering courses at the upperundergraduate level. The book also serves as a valuable reference for practitioners working with mathematical modeling,
computational methods, and the applications of mathematics in their everyday work.

Nonlinear Theory of Shallow Shells
Computer Science and Scientific Computing
Superb, self-contained graduate-level text covers standard theorems concerning linear systems, existence and uniqueness
of solutions, and dependence on parameters. Focuses on stability theory and its applications to oscillation phenomena, selfexcited oscillations, more. Includes exercises.

Active Calculus
Computer Science and Scientific Computing contains the proceedings of the Third ICASE Conference on Scientific
Computing held in Williamsburg, Virginia, on April l and 2, 1976, under the auspices of the Institute for Computer
Applications in Systems Engineering at the NASA Langley Research Center. The conference provided a forum for reviewing
all the aspects of scientific computing and covered topics ranging from computer-aided design (CAD) and computer science
technology to the design of large hydrodynamics codes. Case studies in reliable computing are also presented. Comprised
of 13 chapters, this book begins with an introduction to the use of the hierarchical family concept in the development of
scientific programming systems. The discussion then turns to the data structures of scientific computing and their
representation and management; some important CAD capabilities required to support aerospace design in the areas of
interactive support, information management, and computer hardware advances as well as some computer science
developments which may contribute significantly to making such capabilities possible; and the use of symbolic computation
systems for problem solving in scientific research. Subsequent chapters deal with computer applications in astrophysics;
the possibility of computing turbulence and numerical wind tunnels; and the basis for a general-purpose program for finite
element analysis. Software tools for computer graphics are also considered. This monograph will be of value to scientists,
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systems designers and engineers, and students in computer science who have an interest in the subject of scientific
computing.

Differential Equations and Dynamical Systems
Readings in Qualitative Reasoning about Physical Systems describes the automated reasoning about the physical world
using qualitative representations. This text is divided into nine chapters, each focusing on some aspect of qualitative
physics. The first chapter deal with qualitative physics, which is concerned with representing and reasoning about the
physical world. The goal of qualitative physics is to capture both the commonsense knowledge of the person on the street
and the tacit knowledge underlying the quantitative knowledge used by engineers and scientists. The succeeding chapter
discusses the qualitative calculus and its role in constructing an envisionment that includes behavior over both mythical
time and elapsed time. These topics are followed by reviews of the mathematical aspects of qualitative reasoning, historybased simulation and temporal reasoning, as well as the intelligence in scientific computing. The final chapters are devoted
to automated modeling for qualitative reasoning and causal explanations of behavior. These chapters also examine the
qualitative kinematics of reasoning about shape and space. This book will prove useful to psychologists and psychiatrists.

Computational Partial Differential Equations
Discusses the direction in which the field of differential equations, and its teaching, is going.

Quasilinear Hyperbolic Systems and Dissipative Mechanisms
Analysis of nonlinear models and problems is crucial in the application of mathematics to real-world problems. This book
approaches this important topic by focusing on collocation methods for solving nonlinear evolution equations and applying
them to a variety of mathematical problems. These include wave motion models, hydrodynamic models of vehicular traffic
flow, convection-diffusion models, reaction-diffusion models, and population dynamics models. The book may be used as a
textbook for graduate courses on collocation methods, nonlinear modeling, and nonlinear differential equations. Examples
and exercises are included in every chapter.

Differential Equation Models
Small scale features and processes occurring at nanometer and femtosecond scales have a profound impact on what
happens at a larger scale and over an extensive period of time. The primary objective of this volume is to reflect the statePage 10/14
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of-the-art in multiscale mathematics, modeling, and simulations and to address the following barriers: What is the
information that needs to be transferred from one model or scale to another and what physical principles must be satisfied
during the transfer of information? What are the optimal ways to achieve such transfer of information? How can variability
of physical parameters at multiple scales be quantified and how can it be accounted for to ensure design robustness? The
multiscale approaches in space and time presented in this volume are grouped into two main categories: informationpassing and concurrent. In the concurrent approaches various scales are simultaneously resolved, whereas in the
information-passing methods the fine scale is modeled and its gross response is infused into the continuum scale. The issue
of reliability of multiscale modeling and simulation tools which focus on a hierarchy of multiscale models and an a posteriori
model of error estimation including uncertainty quantification, is discussed in several chapters. Component software that
can be effectively combined to address a wide range of multiscale simulations is also described. Applications range from
advanced materials to nanoelectromechanical systems (NEMS), biological systems, and nanoporous catalysts where
physical phenomena operates across 12 orders of magnitude in time scales and 10 orders of magnitude in spatial scales.
This volume is a valuable reference book for scientists, engineers and graduate students practicing in traditional
engineering and science disciplines as well as in emerging fields of nanotechnology, biotechnology, microelectronics and
energy.

Qualitative and Asymptotic Analysis of Differential Equations with Random Perturbations
This textbook presents a systematic study of the qualitative and geometric theory of nonlinear differential equations and
dynamical systems. Although the main topic of the book is the local and global behavior of nonlinear systems and their
bifurcations, a thorough treatment of linear systems is given at the beginning of the text. All the material necessary for a
clear understanding of the qualitative behavior of dynamical systems is contained in this textbook, including an outline of
the proof and examples illustrating the proof of the Hartman-Grobman theorem. In addition to minor corrections and
updates throughout, this new edition includes materials on higher order Melnikov theory and the bifurcation of limit cycles
for planar systems of differential equations.

Some Results on the Qualitative Behavior of Solutions to the Ricci Flow and Other Geometric
Evolution Equations
Since from more than a century, the study of various types of integral equations and inequalities has been focus of great
attention by many researchers, interested both in theory and its applications. In particular, there exists a very rich literature
related to the integral equations and inequalities and their applications. The present monograph is an attempt to organize
recent progress related to the Multidimensional integral equations and inequalities, which we hope will widen the scope of
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their new applications. The field to be covered is extremely wide and it is nearly impossible to treat all of them here. The
material included in the monograph is recent and hard to find in other books. It is accessible to any reader with reasonable
background in real analysis and acquaintance with its related areas. All results are presented in an elementary way and the
book could also serve as a textbook for an advanced graduate course. The book deserves a warm welcome to those who
wish to learn the subject and it will also be most valuable as a source of reference in the field. It will be an invaluable
reading for mathematicians, physicists and engineers and also for graduate students, scientists and scholars wishing to
keep abreast of this important area of research.

Advances in Applied Analysis
Applied Calculus embraces the reform being called for in calculus teaching and learning. All key concepts are presented
following the Rule of Three: from a graphical, numerical, and algebraic viewpoint, encouraging students to visualize,
verbalize and write.

Evolution Inclusions and Variation Inequalities for Earth Data Processing III
This book is about dynamical aspects of ordinary differential equations and the relations between dynamical systems and
certain fields outside pure mathematics. A prominent role is played by the structure theory of linear operators on finitedimensional vector spaces; the authors have included a self-contained treatment of that subject.

Theory of Integro-Differential Equations
Interesting and often unexpected achievements of the mechanics of space flight throw a new light onto several classical
problems. The book’s emphasis is on analysis carried out on the level of graphs and drawings, and sometimes numbers,
revealing the beauty of the research process leading to the results.

Numerical Bifurcation Analysis for Reaction-Diffusion Equations
Praise for the Third Edition “Future mathematicians, scientists, and engineers should find the book to be an excellent
introductory text for coursework or self-study as well as worth its shelf space for reference.” —MAA Reviews Applied
Mathematics, Fourth Edition is a thoroughly updated and revised edition on the applications of modeling and analyzing
natural, social, and technological processes. The book covers a wide range of key topics in mathematical methods and
modeling and highlights the connections between mathematics and the applied and natural sciences. The Fourth Edition
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covers both standard and modern topics, including scaling and dimensional analysis; regular and singular perturbation;
calculus of variations; Green’s functions and integral equations; nonlinear wave propagation; and stability and bifurcation.
The book provides extended coverage of mathematical biology, including biochemical kinetics, epidemiology, viral
dynamics, and parasitic disease. In addition, the new edition features: Expanded coverage on orthogonality, boundary value
problems, and distributions, all of which are motivated by solvability and eigenvalue problems in elementary linear algebra
Additional MATLAB® applications for computer algebra system calculations Over 300 exercises and 100 illustrations that
demonstrate important concepts New examples of dimensional analysis and scaling along with new tables of dimensions
and units for easy reference Review material, theory, and examples of ordinary differential equations New material on
applications to quantum mechanics, chemical kinetics, and modeling diseases and viruses Written at an accessible level for
readers in a wide range of scientific fields, Applied Mathematics, Fourth Edition is an ideal text for introducing modern and
advanced techniques of applied mathematics to upper-undergraduate and graduate-level students in mathematics, science,
and engineering. The book is also a valuable reference for engineers and scientists in government and industry.

Applied Mathematics
This book provides an introduction for graduate students and advanced undergraduate students to the field of astrophysical
fluid dynamics. Although sometimes ignored, fluid dynamical processes play a central role in virtually all areas of
astrophysics.No previous knowledge of fluid dynamics is assumed. After establishing the basic equations of fluid dynamics
and the physics relevant to an astrophysical application, a variety of topics in the field are addressed. There is also a
chapter introducing the reader to numerical methods. Appendices list useful physical constants and astronomical quantities,
and provide handy reference material on Cartesian tensors, vector calculus in polar coordinates, self-adjoint eigenvalue
problems and JWKB theory./a

Spectroscopy and Dynamics of Orientationally Structured Adsorbates
This textbook is designed to make the difficult subject of optimal control theory accessible to economists while maintaining
rigour.
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