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Integrable Systems in 
Celestial Mechanics
DIARMUID Ó MATHÚNA , Dublin Institute for Advanced 
Studies, Dublin, Ireland

This work focuses on the two integrable systems of 
relevance to celestial mechanics, both of which date 
back to the 18th century. Under discussion are the 
Kepler (two-body) problem and the Euler (two-fi xed 
center) problem, the latter being the more complex 
and more instructive, as it exhibits a richer and more 
varied solution structure. 

The present work shows that the solutions to all of 
these integrable problems can be put in a form that 
admits the general representation of the orbits and 
follows a defi nite shared pattern.

2008/APPROX. 240 PP./HARDCOVER
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PROGRESS IN MATHEMATICAL PHYSICS, VOL. 51

The Theory of the Top
Volume I: Introduction to the Kinematics 
and Kinetics of the Top
FELIX KLEIN; ARNOLD SOMMERFELD

Translated by: RAYMOND J. NAGEM and GUIDO SANDRI,
both Boston University, Boston, MA, USA

The Theory of the Top, Vol. I is the fi rst of a series of 
four self-contained English translations of the classic 
and defi nitive treatment of rigid body motion. Volume I 
focuses on providing fundamental background material 
and basic theoretical concepts. 

Key features:

Complete and unabridged presentation with recent •
advances and additional notes 

Annotations by the translators provide insights into •
the nature of science and mathematics in the late 
19th century 

Each volume interweaves theory and applications •

2008/APPROX. 300 PP., 43 ILLUS./HARDCOVER
ISBN 9780817647209/$59.95 TENT.

Also translated by RAYMOND J. NAGEM and GUIDO SANDRI

Mathematical Theory of 
Diff raction
ARNOLD SOMMERFELD

“[This book]… presents, for the fi rst time in English, 
the strikingly original work of Sommerfeld—which 
marks a milestone in optical theory—enriched with 
historical background and technical details.” 

—MATHEMATICAL REVIEWS

2004/VII, 157 PP., 38 ILLUS./HARDCOVER
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Selfdual Gauge Field Vortices
An Analytical Approach
GABRIELLA TARANTELLO, Università di Roma ‘Tor 
Vergata’, Italy

This monograph discusses specifi c examples 
of selfdual gauge fi eld structures, including the 
Chern–Simons model, the abelian–Higgs model, and 
Yang–Mills gauge fi eld theory. 

The author builds a foundation for gauge theory and 
selfdual vortices by introducing the basic mathematical 
language of gauge theory and formulating examples of 
Chern–Simons–Higgs theories (in both abelian and 
non-abelian settings). Thereafter, the electroweak 
theory and self-gravitating electroweak strings are 
examined. The fi nal chapters treat elliptic problems 
involving Chern–Simmons models, concentration-
compactness principles, and Maxwell–Chern–Simons 
vortices. Many open questions still remain in the fi eld 
and are examined in this work in connection with 
Liouville-type equations and systems. 

The goal of this text is to form an understanding of 
selfdual solutions arising in a variety of physical 
contexts and thus is ideal for graduate students and 
researchers interested in partial differential equations 
and mathematical physics.
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Integration and Modern 
Analysis
JOHN J. BENEDETTO, University of Maryland, College 
Park, USA; WOJCIECH CZAJA , University of Maryland, 
College Park, USA

This textbook begins with the fundamentals of 
classical real variables and leads to Lebesgue’s 
defi nition of the integral, the theory of integration 
and the structure of measures in a measure 
theoretical format. The core chapters are followed 
by chapters of a topical nature, which illuminate the 
authors’ intellectual vision of modern real analysis. 
These topics include weak convergence, the Riesz 
representation theorem, the Lebesgue differential 
theorem, and self-similar sets and fractals. 

Historical remarks, illuminating problems and 
examples, and appendices on functional analysis and 
Fourier analysis provide insight into the theory and 
its applications. The self-contained and fundamental 
coverage of the theories of integration, differentiation, 
and modern analysis make this text ideal for graduate 
students in the classroom setting.
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The Center and Cyclicity 
Problems
A Computational Approach
VALERY ROMANOVSKI, University of Maribor, Slovenia; 
DOUGLAS SHAFER , University of North Carolina at 
Charlotte, NC, USA

Using a computational algebra approach, this work 
addresses the center and cyclicity problems as 
behaviors of dynamical systems and families of 
polynomial systems. The text fi rst lays the groundwork 
for computational algebra and gives the main properties 
of ideals in polynomial rings and their affi ne varieties 
followed by a discussion on the theory of normal forms 
and stability. The center and cyclicity problems are 
then explored in detail. Containing exercises as well 
as historical notes and algorithms, this self-contained 
text is suitable for an advanced graduate course in the 
subject as well as a reference for researchers.
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Vanishing and Finiteness 
Results in Geometric Analysis
A Generalization of the Bochner Technique
STEFANO PIGOLA , Università dell’Insubria, Como, Italy; 
MARCO RIGOLI, Università di Milano, Italy; 
ALBERTO G. SETTI, Università dell’Insubria, Como, Italy

This book describes very recent results involving 
an extensive use of analytical tools in the study of 
geometrical and topological properties of complete 
Riemannian manifolds. An extension of the Bochner 
technique to the noncompact setting is analyzed in 
detail, yielding conditions which ensure that solutions 
of geometrically signifi cant differential equations either 
are trivial (vanishing results) or give rise to fi nite-
dimensional vector spaces (fi niteness results).
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Riemannian Topology and 
Geometric Structures on 
Manifolds
KRZYSZTOF GALICKI; SANTIAGO SIMANCA , both 
University of New Mexico, NM, USA (Eds.)

Contributors: R.L. BRYANT, J. CHEEGER, X. DAI, 
P. GAUDUCHON, N. HITCHIN, L. KATZARKOV, 
J. KOLLÁR, C. LEBRUN, P. RUKIMBIRA, S.R. SIMANCA, 
J. SPARKS, C. VAN COEVERING, and W. ZILLER.
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