a first course in partial differential
equations

A First Course in Partial Differential Equations: Unlocking the Language of Change

a first course in partial differential equations offers an exciting gateway into
understanding how quantities evolve and interact in multiple dimensions. Whether you are
a mathematics student, an engineer, or a scientist, this foundational journey reveals the
mathematical backbone behind phenomena as diverse as heat diffusion, wave propagation,
and fluid dynamics. Unlike ordinary differential equations that involve functions of a single
variable, partial differential equations (PDEs) introduce the complexity of multiple
independent variables, making them indispensable in modeling real-world systems.

In this article, we’ll explore the essential concepts, common methods, and practical insights
that often shape a first course in partial differential equations. We’'ll also highlight useful
strategies to help you grasp the material more effectively, alongside key terminology and
techniques that form the building blocks of this rich field.

Understanding the Basics: What Are Partial
Differential Equations?

Partial differential equations are equations that involve partial derivatives of an unknown
function with respect to multiple variables. These equations describe how physical
guantities that depend on space and time change simultaneously. For example, the
temperature distribution in a metal rod over time, or the vibration of a drumhead, can be
modeled using PDEs.

Unlike ordinary differential equations (ODEs) which involve derivatives with respect to a

single variable, PDEs require you to consider multiple variables and their rates of change.
This intrinsic complexity makes the study of PDEs both challenging and fascinating.

Common Types of Partial Differential Equations

A first course in partial differential equations typically introduces three classical types, each
with unique characteristics:

e Elliptic PDEs: These describe steady-state phenomena where time does not play a
role, such as Laplace’s equation which models electrostatics and steady heat flow.

e Parabolic PDEs: These equations, like the heat equation, describe diffusion-like
processes where time evolution is gradual and smoothing occurs.

e Hyperbolic PDEs: Governing wave propagation, such as the wave equation, these



equations model systems where information travels at finite speeds.

Recognizing these types helps you choose appropriate solution methods and understand
the behavior of the modeled system.

Key Concepts in a First Course in Partial
Differential Equations

Initial and Boundary Conditions

Solving PDEs usually requires more than just the equation itself. Initial conditions specify
the state of the system at the beginning of observation (often at time zero), while boundary
conditions define the behavior of the solution at the spatial edges of the domain. These
conditions are crucial because PDEs often have infinitely many solutions without them.

Understanding the different types of boundary conditions is vital:

e Dirichlet conditions: Specify the value of the function on the boundary.
* Neumann conditions: Specify the value of the derivative (flux) on the boundary.

¢ Robin (mixed) conditions: Combine both value and derivative specifications.

Grasping how to apply these conditions correctly is a cornerstone in mastering PDEs.

Methods of Solution

Since PDEs are often more complex than ODEs, a first course in partial differential
equations introduces several analytical and numerical methods to solve them:

e Separation of Variables: This classical technique assumes the solution can be
written as a product of functions, each depending on a single variable. It works well
for linear PDEs with homogeneous boundary conditions.

* Fourier Series and Transforms: By decomposing functions into sums or integrals of
sines and cosines, Fourier methods transform PDEs into simpler algebraic problems.

e Method of Characteristics: Particularly useful for first-order PDEs, this technique
reduces PDEs to ODEs along certain curves called characteristics.



* Numerical Methods: Finite difference, finite element, and finite volume methods
approximate solutions when analytical methods are infeasible.

Developing proficiency with these methods enables you to tackle a wide range of problems
encountered in physics, engineering, and beyond.

Essential Mathematical Tools for PDEs

A solid grounding in calculus, linear algebra, and differential equations is essential before
diving into PDEs. Here are some key mathematical tools you’ll encounter:

Partial Derivatives and Multivariable Calculus

You need to be comfortable computing and interpreting partial derivatives, gradients,
divergence, and Laplacians. These operators quantify how functions change in space and
are fundamental to formulating PDEs.

Eigenvalues and Eigenfunctions

Many solution methods rely on expanding functions in terms of eigenfunctions of
differential operators. Understanding eigenvalue problems, especially in the context of
Sturm-Liouville theory, is crucial for applying separation of variables and Fourier
techniques.

Transform Techniques

Laplace and Fourier transforms turn differential operators into algebraic ones, simplifying
analysis. Mastery of these transforms and their inverses accelerates your ability to solve
linear PDEs efficiently.

Practical Tips for Success in a First Course in
Partial Differential Equations

Studying PDEs can be demanding, but some strategies can make your learning smoother
and more rewarding:

e Start with Physical Intuition: Relate equations to physical phenomena like heat
flow or waves. Visualizing the problem often clarifies abstract concepts.



e Work Through Examples: Practice solving canonical PDEs such as the heat, wave,
and Laplace equations. These examples build a strong foundation.

e Understand Solution Techniques Conceptually: Instead of memorizing formulas,
focus on why and how methods like separation of variables work.

¢ Use Graphical Tools: Software like MATLAB, Mathematica, or Python libraries
(NumPy, SciPy) can help you visualize solutions and experiment with parameters.

e Collaborate and Discuss: Study groups or forums can provide new perspectives and
help resolve challenging points.

Applications That Bring PDEs to Life

One of the most exciting aspects of a first course in partial differential equations is seeing
how these equations underpin real-world applications:

Heat Transfer and Diffusion

The heat equation models temperature changes in solids, crucial in engineering for
designing thermal systems or studying material properties.

Wave Propagation

The wave equation governs vibrations in strings, membranes, and electromagnetic waves,
with applications ranging from musical instruments to telecommunications.

Fluid Dynamics

Navier-Stokes equations, a complex set of PDEs, describe fluid flow and are foundational in
meteorology, aerodynamics, and oceanography.

Quantum Mechanics

The Schrodinger equation, a PDE, provides a mathematical framework for understanding
the behavior of particles at the quantum scale.

These applications not only motivate the study of PDEs but also illustrate their vast
interdisciplinary reach.



Expanding Beyond the First Course

Once you have a grasp of the basics, you can explore advanced topics such as nonlinear
PDEs, systems of PDEs, and numerical simulations. Research areas like inverse problems,
PDE control theory, and stochastic PDEs open further fascinating avenues.

A first course in partial differential equations lays the groundwork for these explorations,
equipping you with tools to model, analyze, and interpret complex systems in science and
engineering.

Embarking on this journey means not just learning equations, but developing a new
language to describe the evolving world around us.

Frequently Asked Questions

What are the main types of partial differential
equations covered in 'A First Course in Partial
Differential Equations'?

'A First Course in Partial Differential Equations' typically covers the three main types of
PDEs: elliptic, parabolic, and hyperbolic equations, including examples like Laplace's
equation, the heat equation, and the wave equation.

Which solution methods for partial differential
equations are introduced in 'A First Course in Partial
Differential Equations'?

The book introduces several fundamental solution methods such as separation of variables,
Fourier series, integral transforms, and characteristics methods, providing a foundation for
solving classical PDE problems.

How does 'A First Course in Partial Differential
Equations' approach boundary and initial value
problems?

The text emphasizes formulating and solving boundary and initial value problems by
applying appropriate boundary conditions and initial data, illustrating these concepts
through physical models like heat conduction and wave propagation.

Is prior knowledge of advanced mathematics necessary
to understand 'A First Course in Partial Differential



Equations'?

The course assumes familiarity with basic calculus, ordinary differential equations, and
linear algebra, but it is designed to be accessible to students encountering partial
differential equations for the first time.

What are some practical applications of the concepts
taught in 'A First Course in Partial Differential
Equations'?

The concepts are widely applicable in physics, engineering, and applied mathematics,
including modeling heat transfer, fluid dynamics, electromagnetic fields, and financial
mathematics.

Additional Resources

A First Course in Partial Differential Equations: An Analytical Overview

a first course in partial differential equations serves as a foundational gateway for
students and professionals seeking to understand the mathematical frameworks that
describe a vast array of physical phenomena. Whether addressing heat conduction, wave
propagation, or quantum mechanics, partial differential equations (PDEs) are indispensable
tools across applied mathematics, engineering, and physics. This article delves into the
core components, pedagogical approaches, and practical significance of such a course,
highlighting its relevance in contemporary scientific and technological contexts.

The Essence of a First Course in Partial
Differential Equations

At its core, a first course in partial differential equations introduces learners to the
classification, formulation, and solution techniques of PDEs. Unlike ordinary differential
equations (ODEs) that involve functions of a single variable, PDEs handle functions of
multiple variables, presenting a more complex landscape. This complexity necessitates a
structured approach to learning that balances theoretical rigor with applicable methods.

Typically, the course begins by defining partial derivatives and exploring fundamental PDEs
such as the heat equation, wave equation, and Laplace’s equation. These canonical

examples not only illustrate different types of PDEs—parabolic, hyperbolic, and elliptic
respectively—but also provide practical scenarios where these equations naturally arise.

Core Topics and Learning Objectives

A comprehensive first course in partial differential equations generally covers:



e Introduction to PDEs: Understanding terminology, classification, and physical
interpretations.

* Methods of Solution: Separation of variables, Fourier series, and transform
methods.

e Boundary and Initial Conditions: Importance of specifying conditions for well-
posed problems.

e Analytical Techniques: Method of characteristics, Green's functions, and
eigenfunction expansions.

e Numerical Approaches: Finite difference and finite element methods as preliminary
exposure.

This curriculum ensures that students not only solve PDEs analytically but also appreciate
the underlying principles guiding the behavior of solutions in different physical and
geometric settings.

Pedagogical Approaches in Teaching Partial
Differential Equations

The instructional design of a first course in partial differential equations often adopts a
balance between abstract mathematical theory and applied problem-solving. This dual
emphasis supports diverse learner backgrounds, ranging from pure mathematicians to
engineers.

Theoretical Framework Versus Practical Application

One prevalent challenge in teaching PDEs lies in the abstraction of concepts such as
function spaces, convergence of series, and uniqueness theorems. While these theoretical
elements are critical for a robust understanding, excessive abstraction can deter students
who favor tangible applications. Hence, modern courses integrate practical examples—such
as modeling heat flow in a rod or vibrations in a membrane—to ground theory in real-world
contexts.

Use of Computational Tools

Given the complexity of many PDEs, computational tools have become indispensable in
both teaching and research. Software like MATLAB, Mathematica, and Python libraries (e.qg.,
NumPy, SciPy) enable visualization of solutions and experimentation with numerical
algorithms. Introducing these tools early in a first course can enhance comprehension,
particularly when analytical solutions are unattainable or cumbersome.



Comparative Perspectives: First Course vs.
Advanced PDE Studies

While a first course in partial differential equations lays foundational knowledge, advanced
studies delve deeper into generalized function spaces, nonlinear PDEs, and sophisticated
numerical schemes. The initial course generally restricts itself to linear PDEs with classical
boundary conditions, providing a manageable scope for beginners.

In contrast, graduate-level courses might explore Sobolev spaces, weak solutions, and
modern techniques like finite volume methods or spectral methods. Understanding this
progression is crucial for students planning to specialize in applied mathematics or
computational science.

Strengths and Limitations of the First Course

e Strengths: Establishes essential concepts; offers a broad overview; introduces
analytical and numerical methods; fosters problem-solving abilities.

e Limitations: May not cover nonlinear or high-dimensional PDEs extensively; limited
exposure to abstract functional analysis; sometimes constrained by syllabus duration.

Recognizing these boundaries helps educators design complementary learning pathways
and motivates students to pursue further study.

Relevance and Applications of Partial Differential
Equations in Contemporary Fields

The significance of a first course in partial differential equations extends beyond academic
curiosity. PDEs model phenomena in diverse domains such as fluid dynamics,
electromagnetism, finance, and biological systems.

Industrial and Scientific Applications

e Engineering: Stress analysis, heat transfer, and acoustics rely heavily on PDE
models.

e Physics: Quantum mechanics and general relativity employ PDEs to describe
fundamental interactions.



e Biology: Population dynamics and pattern formation are often modeled through
reaction-diffusion equations.

¢ Finance: Option pricing models use PDEs like the Black-Scholes equation.

Understanding the mathematical underpinnings through a first course enables professionals
to develop, analyze, and interpret models critical for innovation and problem-solving.

Bridging Theory and Practice

The ability to translate physical intuition into mathematical form and vice versa is a
hallmark of proficiency in PDEs. Whether simulating temperature distribution in materials or
predicting wave behavior in oceans, knowledge gained from an introductory course equips
learners with versatile tools.

Essential Texts and Resources

To maximize the value of a first course in partial differential equations, selecting effective
textbooks and supplementary materials is imperative. Notable texts include:

e "Partial Differential Equations: An Introduction" by Walter A. Strauss - well-regarded
for clarity and practical orientation.

e "Applied Partial Differential Equations" by Richard Haberman - balances theory and
applications with numerous examples.

e "Partial Differential Equations" by Lawrence C. Evans - more advanced, often used in
graduate courses but valuable for motivated undergraduates.

Additionally, online lecture series, interactive modules, and problem-solving workshops
enhance the learning experience, making complex concepts more accessible.

A first course in partial differential equations thus represents a crucial academic milestone.
By systematically exploring foundational principles, solution techniques, and applications, it
prepares learners to engage with one of the most powerful mathematical tools available.
The course’s blend of theory, computation, and real-world relevance ensures its enduring
presence in STEM education and research.
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concepts, theory, and solution techniques of elementary PDEs. The only prerequisite is an
undergraduate course in Ordinary Differential Equations. This work contains a comprehensive
treatment of the standard second-order linear PDESs, the heat equation, wave equation, and
Laplace's equation. First-order and some common nonlinear PDEs arising in the physical and life
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special functions of mathematical physics, a treatment of nonhomogeneous equations and boundary
conditions using methods such as Duhamel's principle, and an introduction to the finite difference
technique for the numerical approximation of solutions. All results have been rigorously justified or
precise references to justifications in more advanced sources have been cited. Appendices providing
a background in complex analysis and linear algebra are also included for readers with limited prior
exposure to those subjects.The textbook includes material from which instructors could create a one-
or two-semester course in PDEs. Students may also study this material in preparation for a graduate
school (masters or doctoral) course in PDEs.

a first course in partial differential equations: A First Course in Partial Differential
Equations J. Robert Buchanan, Zhoude Shao, 2017-09 This textbook gives an introduction to Partial
Differential Equations (PDEs), for any reader wishing to learn and understand the basic concepts,
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course in Ordinary Differential Equations. This work contains a comprehensive treatment of the
standard second-order linear PDEs, the heat equation, wave equation, and Laplace's equation.
First-order and some common nonlinear PDEs arising in the physical and life sciences, with their
solutions, are also covered. This textbook includes an introduction to Fourier series and their
properties, an introduction to regular Sturm-Liouville boundary value problems, special functions of
mathematical physics, a treatment of nonhomogeneous equations and boundary conditions using
methods such as Duhamel's principle, and an introduction to the finite difference technique for the
numerical approximation of solutions. All results have been rigorously justified or precise references
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school (masters or doctoral) course in PDEs.
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Course in Partial Differential Equations provides a clear, rigorous, and student-friendly introduction
to the core theory and solution techniques for partial differential equations (PDEs), making it an
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ideal text for upper-level undergraduates in mathematics, physics, engineering, and the applied
sciences.This volume builds on the strengths of the first edition by integrating new topics that
bridge classical theory with modern applications. In addition to comprehensive treatments of
standard second-order linear PDEs -- the heat equation, wave equation, and Laplace's equation --
this edition includes substantial new content: Core topics also include first-order linear and
nonlinear PDEs arising in the physical and life sciences, Fourier series, Sturm-Liouville problems,
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PDEs in scientific and engineering contexts.
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and Hilbert Space Methods Karl E. Gustafson, 2012-04-26 Easy-to-use text examines principal
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more. Over 600 exercises, with answers for many. Ideal for a 1-semester or full-year course.

a first course in partial differential equations: A First Course in the Numerical Analysis
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the world. For mathematicians it is a bona fide mathematical theory with an applicable flavour. For
scientists and engineers it is a practical, applied subject, part of the standard repertoire of modelling
techniques. For computer scientists it is a theory on the interplay of computer architecture and
algorithms for real-number calculations. The tension between these standpoints is the driving force
of this book, which presents a rigorous account of the fundamentals of numerical analysis of both
ordinary and partial differential equations. The exposition maintains a balance between theoretical,
algorithmic and applied aspects. This second edition has been extensively updated, and includes new
chapters on emerging subject areas: geometric numerical integration, spectral methods and
conjugate gradients. Other topics covered include multistep and Runge-Kutta methods; finite
difference and finite elements techniques for the Poisson equation; and a variety of algorithms to
solve large, sparse algebraic systems.

a first course in partial differential equations: A Very Applied First Course in Partial
Differential Equations Michael K. Keane, 2002 This extremely readable book illustrates how
mathematics applies directly to different fields of study. Focuses on problems that require physical
to mathematical translations, by showing readers how equations have actual meaning in the real
world. Covers fourier integrals, and transform methods, classical PDE problems, the Sturm-Liouville
Eigenvalue problem, and much more. For readers interested in partial differential equations.

a first course in partial differential equations: A First Course in Partial Differential
Equations Hans F. Weinberger, 1965
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Equations with Complex Variables Hans F. Weinberger, 1965

a first course in partial differential equations: Partial Differential Equations Rustum
Choksi, 2022-04-04 While partial differential equations (PDEs) are fundamental in mathematics and
throughout the sciences, most undergraduate students are only exposed to PDEs through the
method of separation of variations. This text is written for undergraduate students from different
cohorts with one sole purpose: to facilitate a proficiency in many core concepts in PDEs while
enhancing the intuition and appreciation of the subject. For mathematics students this will in turn
provide a solid foundation for graduate study. A recurring theme is the role of concentration as
captured by Dirac's delta function. This both guides the student into the structure of the solution to



the diffusion equation and PDEs involving the Laplacian and invites them to develop a cognizance
for the theory of distributions. Both distributions and the Fourier transform are given full treatment.
The book is rich with physical motivations and interpretations, and it takes special care to clearly
explain all the technical mathematical arguments, often with pre-motivations and post-reflections.
Through these arguments the reader will develop a deeper proficiency and understanding of
advanced calculus. While the text is comprehensive, the material is divided into short sections,
allowing particular issues/topics to be addressed in a concise fashion. Sections which are more
fundamental to the text are highlighted, allowing the instructor several alternative learning paths.
The author's unique pedagogical style also makes the text ideal for self-learning.

a first course in partial differential equations: A First Course in the Numerical Analysis
of Differential Equations A. Iserles, 1996-01-18 Numerical analysis presents different faces to the
world. For mathematicians it is a bona fide mathematical theory with an applicable flavour. For
scientists and engineers it is a practical, applied subject, part of the standard repertoire of modelling
techniques. For computer scientists it is a theory on the interplay of computer architecture and
algorithms for real-number calculations. The tension between these standpoints is the driving force
of this book, which presents a rigorous account of the fundamentals of numerical analysis of both
ordinary and partial differential equations. The point of departure is mathematical but the exposition
strives to maintain a balance between theoretical, algorithmic and applied aspects of the subject. In
detail, topics covered include numerical solution of ordinary differential equations by multistep and
Runge-Kutta methods; finite difference and finite elements techniques for the Poisson equation; a
variety of algorithms to solve large, sparse algebraic systems; methods for parabolic and hyperbolic
differential equations and techniques of their analysis. The book is accompanied by an appendix that
presents brief back-up in a number of mathematical topics. Dr Iserles concentrates on fundamentals:
deriving methods from first principles, analysing them with a variety of mathematical techniques
and occasionally discussing questions of implementation and applications. By doing so, he is able to
lead the reader to theoretical understanding of the subject without neglecting its practical aspects.
The outcome is a textbook that is mathematically honest and rigorous and provides its target
audience with a wide range of skills in both ordinary and partial differential equations.

a first course in partial differential equations: An Elementary Course on Partial Differential
Equations Aftab Alam, Mohammad Imdad, 2023-01-05 This book will be useful for elementary
courses in Partial Differential Equations for undergraduate programmes in pure and applied
mathematics.

a first course in partial differential equations: A First Course in Differential Equations John
David Logan, 2006 While the standard sophomore course on elementary differential equations is
typically one semester in length, most of the texts currently being used for these courses have
evolved into calculus-like presentations that include a large collection of methods and applications,
packaged with state-of-the-art color graphics, student solution manuals, the latest fonts, marginal
notes, and web-based supplements. All of this adds up to several hundred pages of text and can be
very expensive. Many students do not have the time or desire to read voluminous texts and explore
internet supplements. Thats what makes the format of this differential equations book unique. It is a
one-semester, brief treatment of the basic ideas, models, and solution methods. Its limited coverage
places it somewhere between an outline and a detailed textbook. The author writes concisely, to the
point, and in plain language. Many worked examples and exercises are included. A student who
works through this primer will have the tools to go to the next level in applying ODEs to problems in
engineering, science, and applied mathematics. It will also give instructors, who want more concise
coverage, an alternative to existing texts. This text also encourages students to use a computer
algebra system to solve problems numerically. It can be stated with certainty that the numerical
solution of differential equations is a central activity in science and engineering, and it is absolutely
necessary to teach students scientific computation as early as possible. Templates of MATLAB
programs that solve differential equations are given in an appendix. Maple and Mathematica
commands are given as well. The author taught this material on several ocassions to students who



have had a standard three-semester calculus sequence. It has been well received by many students
who appreciated having a small, definitive parcel of material to learn. Moreover, this text gives
students the opportunity to start reading mathematics at a slightly higher level than experienced in
pre-calculus and calculus; not every small detail is included. Therefore the book can be a bridge in
their progress to study more advanced material at the junior-senior level, where books leave a lot to
the reader and are not packaged with elementary formats. ]J. David Logan is Professor of
Mathematics at the University of Nebraska, Lincoln. He is the author of another recent
undergraduate textbook, Applied Partial Differential Equations, 2nd Edition (Springer 2004).

a first course in partial differential equations: Introduction to Partial Differential
Equations with MATLAB Jeffery Cooper, 1998-12-18 Intended for undergraduate students in math,
science, and engineering, this text uses MATLAB software to expand the introduction of differential
equations from the core topics of solution techniques for boundary value problems with constant
coefficients to topics less common for an introductory text such as nonlinear problems and brief
discussions of numerical methods. The Schrodinger equation is dicussed as a dispersive equation
and the LaPlace and Poisson equations are treated. Finite difference schemes are used to compute
solutions. Some mfiles to implement basic finite difference schemes have been included. Annotation
copyrighted by Book News, Inc., Portland, OR

a first course in partial differential equations: A First Course in Differential Equations,
Modeling, and Simulation Carlos A. Smith, Scott W. Campbell, 2016-04-05 A First Course in
Differential Equations, Modeling, and Simulation shows how differential equations arise from
applying basic physical principles and experimental observations to engineering systems. Avoiding
overly theoretical explanations, the textbook also discusses classical and Laplace transform methods
for obtaining the analytical solution of

a first course in partial differential equations: A First Course in the Numerical Analysis of
Differential Equations A. Iserles, 2009 lead the reader to a theoretical understanding of the subject
without neglecting its practical aspects. The outcome is a textbook that is mathematically honest
and rigorous and provides its target audience with a wide range of skills in both ordinary and partial
differential equations. --Book Jacket.

a first course in partial differential equations: Partial Differential Equations David Colton,
2012-06-14 This text offers students in mathematics, engineering, and the applied sciences a solid
foundation for advanced studies in mathematics. Features coverage of integral equations and basic
scattering theory. Includes exercises, many with answers. 1988 edition.

a first course in partial differential equations: An Introduction to Nonlinear Partial
Differential Equations ]. David Logan, 2008-04-11 Praise for the First Edition: This book is well
conceived and well written. The author has succeeded in producing a text on nonlinear PDEs that is
not only quite readable but also accessible to students from diverse backgrounds. —SIAM Review A
practical introduction to nonlinear PDEs and their real-world applications Now in a Second Edition,
this popular book on nonlinear partial differential equations (PDEs) contains expanded coverage on
the central topics of applied mathematics in an elementary, highly readable format and is accessible
to students and researchers in the field of pure and applied mathematics. This book provides a new
focus on the increasing use of mathematical applications in the life sciences, while also addressing
key topics such as linear PDEs, first-order nonlinear PDEs, classical and weak solutions, shocks,
hyperbolic systems, nonlinear diffusion, and elliptic equations. Unlike comparable books that
typically only use formal proofs and theory to demonstrate results, An Introduction to Nonlinear
Partial Differential Equations, Second Edition takes a more practical approach to nonlinear PDEs by
emphasizing how the results are used, why they are important, and how they are applied to real
problems. The intertwining relationship between mathematics and physical phenomena is
discovered using detailed examples of applications across various areas such as biology, combustion,
traffic flow, heat transfer, fluid mechanics, quantum mechanics, and the chemical reactor theory.
New features of the Second Edition also include: Additional intermediate-level exercises that
facilitate the development of advanced problem-solving skills New applications in the biological



sciences, including age-structure, pattern formation, and the propagation of diseases An expanded
bibliography that facilitates further investigation into specialized topics With individual,
self-contained chapters and a broad scope of coverage that offers instructors the flexibility to design
courses to meet specific objectives, An Introduction to Nonlinear Partial Differential Equations,
Second Edition is an ideal text for applied mathematics courses at the upper-undergraduate and
graduate levels. It also serves as a valuable resource for researchers and professionals in the fields
of mathematics, biology, engineering, and physics who would like to further their knowledge of
PDEs.
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