Explorations in Harmonic
Analysis

with Applications to Complex
Function Theory and the
Heisenberg Group

Steven G. Krantz, \WWashington University,
St. Louis, MO, USA

This self-contained text provides an intro-
duction to modern harmonic analysis in
the context in which it is actually applied,
in particular, through complex function
theory and partial differential equations. It
takes the novice mathematical reader from
the rudiments of harmonic analysis (Fourier
series) to the Fourier transform, pseudo-
differential operators, and finally to Heisen-
berg analysis. Within the textbook, the
new ideas on the Heisenberg group are
applied to the study of estimates for both
the Szegd and Poisson-Szegd integrals on
the unit ball in complex space.
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Distributions
Theory and Applications

Johannes J. Duistermaat; Johan A.C. Kolk,
Universiteit Utrecht, The Netherlands

This text is a concise, application-oriented
introduction to the theory of distributions. It
presents distributions as a natural method
of analysis from both a mathematical and
physical point of view. Methods are devel-
oped to justify many formal calculations
that do not make sense in the classical
framework. The discussion emphasizes
applications to the general study of linear
partial differential equations. The topics
include an introduction to distributions,
differentiation, convergence, and convo-
lution of distributions, as well as Fourier
transformations and spaces of distribu-
tions having special properties.
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Stochastic Models,
Information Theory, and
Lie Groups

Volume [: Classical Results and
Geometric Methods

Gregory S. Chirikjian, The John Hopkins
University, Baltimore, MD, USA

The subjects of stochastic processes,
information theory, and Lie groups are
usually treated separately from each other.
This unique textbook presents these topics
in a unified setting, thereby building bridg-
es among fields that are rarely studied by
the same individuals. Volume | establishes
the geometric and statistical foundations
required to understand the fundamentals
of continuous-time stochastic processes,
differential geometry, and the statistical
branch of information theory.
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Mathematics

for Multimedia

M. Victor Wickerhauser, \Washington
University, St. Louis, MO, USA

This textbook presents the mathematics
that is foundational to multimedia applica-
tions. Featuring a rigorous survey of select-
ed results from algebra and analysis, the
work examines tools used to create appli-
cation software for multimedia signal pro-
cessing and communication. Key features
include over 100 exercises with complete
solutions; many sample programs in
Standard C and illustrations based on data
from real studies; suggestions for further
reading at the end of each chapter; and

a companion website providing the com-
puter programs described in the book as
well as additional references and data files,
such as images and sounds, to enhance
the reader’s understanding of key topics.
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Families of Conformally
Covariant Differential
Operators, Q-Curvature
and Holography

Andreas Juhl, Humboldt-Universitat Berlin,
Germany

This book studies structural properties of
Q-curvature from an extrinsic point of view
by regarding it as a derived quantity of
certain conformally covariant families of dif-
ferential operators which are associated to
hypersurfaces. The new approach is at the
cutting edge of central developments in
conformal differential geometry in the last
two decades (Fefferman-Graham ambient
metrics, spectral theory on Poincaré-
Einstein spaces, tractor calculus, Verma
modules and Cartan geometry). The theory
of conformally covariant families is inspired
by the idea of holography in the AdS/CFT-
duality. Among other things, it naturally
leads to a holographic description of Q-
curvature. The methods admit generaliza-
tions in various directions.
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Nonlinear Partial
Differential Equations

Asymptotic Behavior of Solutions
and Self-Similar Solutions

Mi-Ho Giga; Yoshikazu Giga, both Giga
Laboratory, University of Tokyo, Japan;
Jiirgen Saal, University of Konstanz,
Germany

This work will serve as an excellent first
course in modern analysis. Key topics in
nonlinear PDEs as well as several fundamen-
tal tools and methods are presented. Chal-
lenging exercises, examples, and illustrations
help explain the rigorous analytic basis for
the Navier-Stokes equations, mean cur-
vature flow equations, and other important
equations describing real phenomena.
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