
Discover the Fascinating Nonlinear Potential
Theory of Degenerate Elliptic Equations in
Dover's Mathematics

In the field of mathematics, the study of nonlinear potential theory offers a deep
understanding of degenerate elliptic equations. This intriguing branch of
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mathematics has found numerous applications in various scientific disciplines,
ranging from physics and engineering to computer science and economics. In this
article, we will explore the nonlinear potential theory of degenerate elliptic
equations as presented in Dover's renowned book on mathematics.

What is Nonlinear Potential Theory?

Nonlinear potential theory deals with the analysis of solutions to degenerate
elliptic equations. These equations involve nonlinear terms, making them
significantly more challenging to solve compared to linear elliptic equations. The
theory aims to understand the behavior of these solutions, their regularity, and
their qualitative features in the presence of nonlinearities.
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The Importance of Degenerate Elliptic Equations

Degenerate elliptic equations arise in various mathematical models that describe
physical phenomena with complex behaviors. Examples include fluid dynamics,
electrostatics, reaction-diffusion systems, and elasticity theory. Understanding the
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solutions to these equations is crucial for developing accurate models and
making reliable predictions in the corresponding fields of study.

Dover's Book on Mathematics

Dover Publications is well-known for its extensive collection of high-quality
mathematics textbooks. Among its offerings, the book "Nonlinear Potential Theory
Of Degenerate Elliptic Equations" stands out as a comprehensive and
authoritative resource for understanding the subject. Written by leading experts in
the field, this book presents the theory in an accessible manner, providing
detailed explanations, illustrations, and practical examples.

Topics Covered in the Book

The book covers a wide range of topics related to nonlinear potential theory,
including:

Existence and uniqueness of solutions to degenerate elliptic equations.

Qualitative properties of solutions.

Regularity theory.

Energy estimates and maximum principles.

Nonlinear potential theory applied to specific physical problems.

Applications of Nonlinear Potential Theory

The nonlinear potential theory of degenerate elliptic equations finds practical
applications in various scientific fields. Some notable examples include:

1. Physics: The theory plays a crucial role in modeling phase transitions,
quantum mechanics, and statistical physics.



2. Engineering: It helps engineers analyze problems related to heat
conduction, fluid flow, elasticity, and structural stability.

3. Computer Science: Nonlinear potential theory contributes to image
processing, pattern recognition, and optimization algorithms.

4. Economics: The theory assists economists in understanding market
dynamics, pricing, and risk analysis.

The nonlinear potential theory of degenerate elliptic equations is a captivating
field in mathematics with broad applications in various scientific disciplines.
Dover's book provides a comprehensive guide to this intricate subject, offering
readers a chance to delve into its intricacies with ease. Whether you are a
mathematics enthusiast, a physics researcher, or an engineer, exploring this
theory will undoubtedly deepen your understanding of complex nonlinear
systems.

www.doverpublications.com
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A self-contained treatment appropriate for advanced undergraduates and
graduate students, this text offers a detailed development of the necessary
background for its survey of the nonlinear potential theory of superharmonic
functions.
Starting with the theory of weighted Sobolev spaces, this treatment advances to
the theory of weighted variational capacity. Succeeding chapters investigate
solutions and supersolutions of equations, with emphasis on refined Sobolev
spaces, variational integrals, and harmonic functions. Chapter 7 defines
superharmonic functions via the comparison principle, and chapters 8 through 14
form the core of the nonlinear potential theory of superharmonic functions. Topics
include balayage; Perron's method, barriers, and resolutivity; polar sets; harmonic
measure; fine topology; harmonic morphisms; and quasiregular mappings. The
text concludes with explorations of axiomatic nonlinear potential theory and
helpful appendixes.
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