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Finally, an accessible, balanced treatment of a major area
of applied mathematics...

AN INTRODUCTION TO

NONLINEAR PARTIAL
DIFFERENTIAL EQUATIONS

Instructors seeking a sensible, straightforward presentation of nonlinear PDEs for
their upper-level and graduate students need look no further than David Logan’s latest
applied mathematics textbook.

An outgrowth of his university teaching experiences, An Introduction to Nonlinear
Partial Differential Equations provides students with a fundamental, working
knowledge of the nature and application of nonlinear PDEs, striking a balance between
the mathematical and physical aspects of the subject. Included is coverage of such
applied areas as biology, chemistry, combustion, detonation, traffic flow, and heat
transfer.

Early chapters offer students insight into how to understand problems involving
PDEs, how the subject interrelates with physical phenomena, how specific equations
describe evolutionary processes, and what the terms in such equations describe
physically. In discussing wave propagation and hyperbolic problems, the text develops
algorithms to solve first-order equations and highlights the concept of the weak
solution.

Packed with numerous references and exercises, An Introduction to Nonlinear Partial
Differential Equations goes on to cover such areas as:

® Diffusion processes—highlighting various methods that help in studying the struc-
ture of such problems
Hyperbolic systems—illustrating basic concepts associated with them, including
characteristics, Riemann’s method, and asymptotic behavior
Reaction-diffusion equations—emphasizing applications and model building in
the biological sciences
Chemically reacting fluids—focusing on the methods used to understand reactive
flow phenomena
Elliptic equations—including nonlinear eigenvalue problems and stability, as well
as bifurcation phenomena

Flexible enough to allow instructors to easily adapt selected chapters to their own
curricula, An Introduction to Nonlinear Partial Differential Equations can be effec-
tively used in first courses on nonlinear PDEs, second courses on PDEs, and in
advanced applied mathematics classes that focus on modeling.
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