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Preface

Scan 2000, the GAMM - IMACS International Symposium on Scientific
Computing, Computer Arithmetic, and Validated Numerics and Interval 2000,
the International Conference on Interval Methods in Science and Engineering
were jointly held in Karlsruhe, September 19-22, 2000.

The joint conference continued the series of 7 previous Scan-symposia under
the joint sponsorship of GAMM and IMACS. These conferences have tradition-
ally covered the numerical and algorithmic aspects of scientific computing, with
a strong emphasis on validation and verification of computed results as well as
on arithmetic, programming, and algorithmic tools for this purpose.

The conference further continued the series of 4 former Interval conferences
focusing on interval methods and their application in science and engineering.
The objectives are to propagate current applications and research as well as to
promote a greater understanding and increased awareness of the subject matters.

The symposium was held in Karlsruhe the European cradle of interval arith-
metic and self-validating numerics and attracted 193 researchers from 33 coun-
tries. 12 invited and 153 contributed talks were given. But not only the quantity
was overwhelming we were deeply impressed by the emerging maturity of our
discipline. There were many talks discussing a wide variety of serious appli-
cations stretching all parts of mathematical modelling. New eficient, publicly
available or even commercial tools were proposed or presented, and also the
foundations of the theory of intervals and reliable computations were consid-
erably strengthened.

Hence, a possible subdivision of this book might have been according to the
following headlines:

strengthen the theory

improve the tools

perform applications

Another observation is that the talks were concerned not only with develop-
ing enclosure methods, but also transferred the mechanisms and design process
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xii SCIENTIFIC COMPUTING, VALIDATED NUMERICS, INTERVAL METHODS

known from these areas to other fields. And, of course, there were new appli-
cations of well known enclosure methods.

The 31 contributions to this proceedings volume were carefully selected out
of a much larger number of submissions. A thorough referee process has been
installed, and we take the opportunity to thank all the referees for their detailed
comments delivered in time.

The book opens with a historical review and an outline of the coming per-
spectives of intervals and reliable computations by G.W. Walster. In the first
section, then, efficient algorithms for elementary functions and hardware de-
vices are considered. The section is finished by an article that shows how the
principles of enclosure methods can be applied in test strategies for scientific
computations.

The second section deals with the solution of linear systems. Surprisingly
enough that all the authors consider a kind of generalized arithmetic.

The treatment of polynomial equations and the sharp enclosure of sets, al-
though difficult tasks in their own, may be considered as two of the basic in-
gredients for two traditional application areas: global optimization and control
theory. Hence, the four topics are presented in this order.

Solutions of differential equations that model dynamic processes are the topic
of the next 4 papers.

The final section is devoted to the treatment of uncertain data, in particular
the relation of interval and stochastic methods is investigated.

A final "Dankescḧon" to Ulrich Kulisch and the organizing committee of the
symposium. We further thank all those people who helped with the publication
of the proceedings, the authors, the referees, the early subscribers and the tech-
nical staff, in particular Markus Grimmer.

Walter Krämer, Jürgen Wolff v. Gudenberg
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Links to some freely available interval software

C-XSC with Toolbox for Verified Computing (current versions):
http://www.math.uni-wuppertal.de/˜xsc/xsc/download.html

Interval libraries filib and filib++:
http://www.math.uni-wuppertal.de/wrswt/software.html

GLOBSOL: http://studsys.mscs.mu.edu/˜globsol/

PROFIL/BIAS:
http://www.ti3.tu-harburg.de/˜knueppel/profil/indexe.html

INTLAB: http://www.ti3.tu-harburg.de/˜rump/intlab/

INTLIB: ftp://interval.louisiana.edu/pub/intervalmath/intlib

PASCAL-XSC with Toolbox for Verified Computing:
http://www.math.uni-wuppertal.de/˜xsc/xsc/download.html

Sun Forte Fortran/HPC and C++ compilers:
CD in this book, see also: http://www.sun.com/forte/index.html

Further links to interval software are available under:
http://www.cs.utep.edu/interval-comp/intsoft.html

About the enclosed CD

The enclosed CD ROM contains a full set of the latest version of Sun’s
ForteTM Developer 6 update 2 compilers and productivity tools which supports
Interval Arithmetic in both Fortran 95 and C++. A 30-day trial set of license
tokens can be obtained at no cost and if you decide to purchase the product,
reinstallation of the software is unnecessary.

Forte Developer 6 software is an outstanding solution for software develop-
ment on the SolarisTM Operating Environment for both individuals and teams
of software developers. It is a comprehensive, integrated, development envi-
ronment that helps you build high-performance, reliable, scalable, open, appli-
cations more rapidly and efficiently with GUI- and CLI-based tools. Interval
Arithmetic is supported as a native data type in Fortran 95 and as a class library
in C++.


