
Preface of first edition

In the last 30 years, differential-algebraic equations have become a widely accepted
tool for the modeling and simulation of constrained dynamical systems in numer-
ous applications, such as mechanical multibody systems, electrical circuit simulation,
chemical engineering, control theory, fluid dynamics, and many other areas.

Although there has been a tremendous explosion in the research literature in the
area of differential-algebraic equations, there are only very few monographs and
essentially no textbooks devoted to this subject. This is mostly due to the fact that
the research in this area is still very active and some of the major issues were still
under development. This concerns the analysis as well as the numerical solution of
such problems and in particular the modeling with differential-algebraic equations in
various applications.

At this time, however, we feel that both theory and numerical methods have
reached a stage of maturity that should be presented in a regular textbook. In par-
ticular, we provide a systematic and detailed analysis of initial and boundary value
problems for differential-algebraic equations. We also discuss numerical methods and
software for the solution of these problems. This includes linear and non-linear prob-
lems, over- and underdetermined problems as well as control problems, and problems
with structure.

We thank R. Janßen and the IBM research center in Heidelberg for giving us the
opportunity to start our joint research on differential-algebraic equations in 1988/1989
by placing us for nine months in the same office. We especially appreciate the support
by the Deutsche Forschungsgemeinschaft, which we got for our joint research in the
years 1993–2001. Major influence for the development of our research came from the
biannual workshops on descriptor systems organized by P. C. Müller in Paderborn and
from discussions with friends and colleagues at numerous meetings and colloquia in
the last fifteen years.

We also thank W. Hackbusch for initiating the idea to write this textbook and
our colleagues and students S. Bächle, K. Biermann, B. Benhammouda, F. Ebert, D.
Kreßner, J. Liesen, L. Poppe, W. Rath, T. Reis, S. Schlauch, M. Schmidt, C. Schrö-
der, I. Seufer, A. Steinbrecher, R. Stöver, C. Shi, T. Stykel, E. Virnik, J. Weickert, and
L. Wunderlich for many discussions and comments and their help in proofreading,
programming, and keeping software and bibliography files up-to-date.


