
l.R. Rice 
Editor 

Mathematical Aspects of 
Scientific Software 

With 46 Illustrations 

Springer-Verlag 
New York Berlin Heidelberg 

London Paris Tokyo 



J.R. Rice 

Department of Computer Science 

Purdue University 

West Lafayette, IN 47907, USA 

Mathematics Subject Classification (1980): 68Q20 

Library of Congress Cataloging-in-Publication Data 
Mathematical aspects of scientific software. 

(The IMA volumes in mathematics and its 
applications; v. 14) 

Bibliography: p. 
1. Computer software-Development. 

Data processing. I. Rice, John Richard. 
QA76.76.D47M366 1988 502'.85'53 

© 1988 by Springer-Verlag New York Inc. 

2. Science­
II. Series. 

88-3237 

Softcover reprint of the hardcover 1 st edition 1988 

All rights reserved. This work may not be translated or copied in whole or in part without the written permission 
of the publisher (Springer-Verlag, 175 Fifth Avenue, New York, NY 10010, USA), except for brief excerpts 
in connection with reviews or scholarly analysis. Use in connection with any form of information storage and 
retrieval, electronic adaptation. computer software, or by similar or dissimilar methodology now known or 
hereafter developed is forbidden. 
The use of general descriptive names, trade names, trademarks, etc. in this publication even if the former are 
not especially identified, is not to be taken as a sign that such names, as understood by the Tmde Marks and 
Merchandise Marks Act, may accordingly be used freely by anyone. 
Permission to photocopy for internal or personal use, or the internal or personal use of specific c1ienl~, is granted 
by Springer-'verlag New York Inc. for Iibf'dries registered with the Copyright Clearance Center (CCC), provided 
that the base fee of $0.00 per copy, plus $0.20 per page is paid directly to CCC, 21 Congress Street, Salem, 
MA 01970, USA. Special requests should be addressed directly to Springer-Verlag New York, 175 Fifth Avenue, 
New York, NY 10010, USA. 
ISBN-13: 978-1-4684-7076-5/1988 $0.00 + 0.20. 

Camera-ready text prepared by the editor. 

9 8 7 6 5 4 3 2 I 

ISBN-13: 978-1-4684-7076-5 e-ISBN-13: 978-1-4684-7074-1 
DOl: 10.1007/978-1-4684-7074-1 



CONTENTS 

Foreword ..................................................................... ix 

Preface ........................................................................ xi 

Mathematical Aspects of Scientific Software .................................. . 
John R. IDee 

The Mapping Problem in Parallel Computation .............................. 41 
Francine Berman 

Applications of Grabner Bases in Non-linear 
Computational Geometry .................................................... 59 

Bruno Buchberger 

Geometry in Design: The Bezier Method .................................... 89 
Gerald Farin 

Algebraic Curves ............................................................ 101 
Christoph M. Hoffmann 

Performance of Scientific Software.. . . . . . .. . .. . .. . . . . . . . . . . .. .. . . . .. . .. .. . ... 123 
E.N. Houstis, J.R. IDce, C.C. Christara and E.A. Vavalis 

Scratchpad II: An Abstract Datatype System for 
Mathematical Computation ................................................. 157 

Richard D. Jenks, Robert S. Sutor and Stephen M. Watt 

Data Parallel Programming and Basic Linear Algebra 
Subroutines ................................................................. 183 

S. Lennart Johnsson 

Integrating Symbolic, Numeric and 
Graphics Computing Techniques. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 197 

Paul S. Wang 


