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Synthesis Lectures on Computational Electromagnetics will publish 50- to 100-page publications on
topics that include advanced and state-of-the-art methods for modeling complex and practical
electromagnetic boundary value problems. Each lecture develops, in a unified manner, the method
based on Maxwell’s equations along with the boundary conditions and other auxiliary relations,
extends underlying concepts needed for sequential material, and progresses to more advanced
techniques and modeling. Computer software, when appropriate and available, is included for
computation, visualization and design. e authors selected to write the lectures are leading experts
on the subject that have extensive background in the theory, numerical techniques, modeling,
computations and software development.
e series is designed to:

• Develop computational methods to solve complex and practical electromagnetic
boundary-value problems of the 21st century.

• Meet the demands of a new era in information delivery for engineers, scientists, technologists
and engineering managers in the fields of wireless communication, radiation, propagation,
communication, navigation, radar, RF systems, remote sensing, and biotechnology who
require a better understanding and application of the analytical, numerical and computational
methods for electromagnetics.
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ABSTRACT
is lecture presents a modern approach for the computation of Mathieu functions. ese func-
tions find application in boundary value analysis such as electromagnetic scattering from elliptic
cylinders and flat strips, as well as the analogous acoustic and optical problems, and many other
applications in science and engineering.e authors review the traditional approach used for these
functions, show its limitations, and provide an alternative “tuned” approach enabling improved
accuracy and convergence. e performance of this approach is investigated for a wide range of
parameters and machine precision. Examples from electromagnetic scattering are provided for
illustration and to show the convergence of the typical series that employ Mathieu functions for
boundary value analysis.
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