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Foreword

The growing importance of systems for symbolic computation has greatly
influcnced the decision to organize the International Symposium on Design
and Implementation of Symbolic Computation Systems, DISCO '90. It takes
placc in Capri, Italy, April 10-12, 1990, and is the first international event in
the field, organized and sponsored by Italian Universities, Institutes of the
Italian National Research Council and industry,

DISCO 90 focuses mainly on the most innovative methodological and
technological aspects of hardwarc and software system design and
implementation for symbolic and algebraic computation, automated
reasoning, geometric modeling and computation, and automatic
programming.

The symposium has grown out of the research developed within a five-
year national project on software systems and parallel computing, funded by
the Italian National Research Council, and of the unanimous intention of
presenting and discussing new trends in the development of symbolic
computation systems, according to the projects funded by the Ttalian Ministry
of University and Research.

The international research communities have recognized the relevance
of the proposed objectives and topics which arc generally not well covered in
other conferences in the areas of symbolic and algebraic computation,
automated reasoning. geomctric modeling and computation, and automatic
programming.

DISCQO '90 includes papers on theory, languages, software
environments, architectures and in particular, papcrs on the design and the
development of significant running systems.

The general objective of DISCO 90 is to present an up-to-datc view of
the field, while encouraging the scientific exchange among academic,
industrial and user communiti¢s on the development of systems for symbolic
computation. Therefore it is devoted to researchers, developers and users
from academia, scientific institutions, and industry who are interested in the
most recent advances and trends in the field of symbolic computation.
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The Programi Chairman received 91 contributions to DISCO '90 and
organized the reviewing process with the cooperation of the Program
Committee. Each paper was sent to two Program Committee members and it
was then carefully reviewed by at least three independent referees, including
Program Committee members. The Program Committee met on 3 to 4
Janary, 1990 at the Scucla Superiore G. Reiss Romok, L'Aquila (Italy), to
reach the final decision on acceptance of the submitted papers. During the
meeting a deep discussion on the scope of DISCO allowed us to design and
build thic new conference in g very precise way, The resulting DISCO '90
Scientific Program corresponds well to the initial cbjectives.

Among the submissions, 25 papers were selected as full contributions
for presentation at the conference, as well as in this volume, under classified
sections. Ten further papers were selected as contributions for a short
presentation at the conference, concerning work in progress or running
systems relevant 1o the themes of the sympositum. Short papers are presented
at the conference in the appropriate scientific sections, while i this volume
they are included in a separate section.

All my personal appreciation goes to both the Program Commuttee and
the Organizing Committee members for their indefatigable and valuable
cooperation. "

On behalf of the Program Committee, I would like to thank the authors
of the submitted papers for their significant response to our proposal, the
imvited speakers for having agreed to make their cutstanding contributions to
DISCO '90, and the referces {or their cooperation in timely and precisely
reviewing the papers.

I waould also like to express all my recognition to our sponsers which
have made this event possible; in particular, University "La Sapienza”, Roma,
the Italian National Research Council, which also supported the preparation
of the present volume, Olivetti Systems and Networks, Ivrea, and Fondazione
Ugo Bordoni, Roma, especially for having supported the students’ attendance.

Roma, February 1990 Alfonso Miola



BIBLIOTHEQUE DU CERIST

Symposium Officers

General Chairman

A. Miola (Italy)

rogram Committee

. Buchberger (Austria), L. Carlucci-Aiello (Ttaly), G. Gonnet (Canada),
.M. Hoffmann (USA), J. Hsiang (USA), A. Kreczmar (Poland), A. Miola
(Chairman, Italy), F. Parisi-Presicce (Italy), P.S. Wang (USA), M. Wirsing
(W. Germany)

P
B
C

Organizing Committee

- Centro Interdipartimentale di Calcolo Scientifico,
Universita' "La Sapienza”, Roma, Italy
- Dipartimento di Informatica e Sistemistica,
Universita' "La Sapienza", Roma, Italy
- Dipartimento di Matematica, Universita’ L'Aquila, Italy
- Dipartimento di Scienze dell'Informazione, Universita' Milano, Italy
- Istituto di Analisi det Sistemi ed Informatica, CNR, Roma, ltaly
- Istituto per Ja Matematica Applicata, CNR, Genova, ltaly
- Olivetti Systems & Networks, Ivrca, Italy
- Scuoela Superiore G. Reiss Romoli, L'Aquila , Italy

In cooperation with:
ACM, AICA, AiiA, EATCS, ECCAI, SAME, SIGSAM



BIBLIOTHEQUE DU CERIST

Symposinm Topics

Theory:
Specification and verification logics
Specification languages
Abstract data types and type inference
Executable specifications

Languages:
Language design
Language implementation
Language constructs for different computing paradigms
(numeric, non-numeiic, logic)
Integration of programming paradigms

Software Environments:
System design and implementation
Software development tools
Systemns for different computing paradigms
(numeric, non-numeric, logic)
Visual and graphic tools
User interface

Architectures:
Parallel and specialized architectures
Software/Hardware interface



BIBLIOTHEQUE DU CERIST

2. Arnon

G. Attardi

L. Bachmair
A Bansal

T. Becker

W. Bibel

C. Bohm

M.P. Bonacina
G. Bongiovanni
A.Bossi

R. Breu

J. Calmet

P. Chang

H. Chen

(. Cioni

A. Colagrossi
L. Console

M. Coppo

J.H. Davenport
F. Dederichs
Y. Deleh

U. Fraus

U. De' Liguoro
A. De Luca
E.E. Doberkat
R. Fateman

J. Fitch

1. Gallier

M. Gengenbach
AL Geser

A. Gilacalone
L. Giordano
E. Giovannetti
T. Gruenler
A. Hearn

R. Iennicker
H. Hussmann
T. Ida

List of Referees

H. Kredel

K. Kusche

M.J. Lao

M. Lenzerini

F. Lichtenberger
R.E. Lynch

A. Martelli

G. Mascari

A. Mathur

H. Melenk

P. Mello

T. Mora

D. Nardi

A. Natali

E.G. Omodeo
P. Padawitz

A. Paoluzzi

R. Pavelle

A. Pettorossi
A. Piperno

M. Proietti

G. Rossi

C. Ruggieri

A, Salwichi

D. Sannella

P. Sguazzero

R. Sigal

G. Sofi

S. Steinberg

M. Stillman

T. Streicher

J. Tiuryn

F. Ulrich

G. Vanecek

M. Vanneschi
M. Venturnini-Zilli
K. Weber
T. Weigert



1SI430 NAd 3JINO3IHLOI149Ig



BIBLIOTHEQUE DU CERIST

Contents

Symbolic and Algebraic Computation -
Systems Design

Current Problems in Computer Algebra Systems Design .....ooeeanoin. 1
J.H.Davenport (Invited)

The Design of Cayley - A Language for Modern Algebra ......ceeeeeen. 10
G.Butler, J.Cannon

CoCoA: A User-Friendly System for Commutative Algebra _............. 20
A.Giovini, G.Niesi

The Design of SISYPHE: A System for Doing Symhbolic and
Alpebraic Computations . ..iiiviiiieiiiiiiiiiiirireasasiirisrsr e sessssassse. 30
A.Galligo, T.Grimm, L.Potfer

Scratchpad's View of Algebra I: Basic Commutative Algebra ............. 40
I.H.Davenport, B.M.Trager

'Symbolic and Algebraic Computation -

Implementation Methods and Techniques

Design Issues for a Computer-Aided Environment for
Constructive Mathematics .ooiiiviiiiiiiiiiiiniriee v e vans 55
G.Huct (Invited)

Efficient Type Inference and Coercion in Computer Algebra .............. 56
A Fortenbacher

Abstract Specification of Mathematical Structures and Methods ........... 61
C.Limongelli, M.B.Mele, M.Rcgic, M. Temperini

Programming Paradigms for Symbolic Computation Systems -
Analysis of an Example . e 71
U.Petermann

The Computation of Grébner Bases on
A Shared Memory MulliprocessSOT .covcviiiiinivnisiirrmiimssisns 81
J.-P.Vidal



BIBLIOTHEQUE DU CERIST

Theory

A Theory for Program and Data Type Specification ...

. Talcott

Context Induction: A Proof Principle for

Behavioural Abstractions ..cviiiiieiiinininneiiiennn, S erosresesteener |

R.Ilennicker

Completion modulo Associativity,
Commutativity and Identity (ACL} i creecrersasesieenie
J.-P.Jouvannaud, C.Marché

Polymorphic Type Checking with Subtypes in Prolog .ooviennnnns
T.W Frithwirth
On the Power of Bubsumption and Context Checks .vievmeiiicecoen.

R.MN.Bol, K.R.Apt, I.W.Klop

Pufting Algebraic Compoencnts Together:
A Dependent Type Approach ...covveienn Srersererraves brmesierraveivnarene
I.C.Revnand

Automated Reasoning

The 1Use 9f Proof Plans in Fermal MethodsS .vccceververcvnsiscirmrcoses
A Bundy {Invited}

A Prolog Technology Theorem Prover: A New Expesition and
Implemeniation in Preolog ...... RPN
M.E.Stickel

Parametric Queries, Linear Constraints and Variable Eliminstion ...
J.-L..asscz

AC-Unification Race: The Sysiem Solving
Approach and its Implemenfaiion ......ccocmciirmimresiisccneees
M.Adi, C.Kirchner

Heuristical Criteria in Refutational Theorem Proving .cieeneen
S.Anantharaman, N. Andrianarivelo

141



BIBLIOTHEQUE DU CERIST

Xl

Software Environments and Languages

Requirements for Standards in Knowledge Base Systems ...cccoeeeon 194
G. Attardi {Invited)

Reconciling Symbolic and Numeric Computation
In a2 Practical SettiiZ  civivrrioiiiiniiiisiniaric ittt rasensacrarssssnn 195
M.C.Dewar, M.G Richardson

The Design and Specification of (he ASSPEGIQUE Database ............ 205
M.Bidoit, F.Capy, C.Choppy

A TFunctional and Logic Language with Polymorphic Types .....coeeeee. 215
M.Hanus

Software Environments and User Interfaces

Graphical Object Oriented Executable Specification for an
Automation Oriented Paradigm of Software Development ....ceeoeeiinnn 215
V.Russi, R.Zompi

Building Graphic User Interfaces for Computer Algebra Systems ....... 235
N.Kajler

A System Independent Graphing Package for

Mathematical Functions ..o iiiiiiiircerreircen e o rnans 2458
P.S.Wang

A Model of Interaction for Graphical Systems ..ociciiiiciniiocccrons 255

G.P.Faconti, R.D.Bettarini, I Paterno’

Short Papers

Praxis: A Rule-Based Expert System for MACSYMA ... 264
M.Clarkson

Will DELiA Grow inte an Experf Sy¥stem? ...ooiiriiiccnirenrenneas 266
A.V.Bochargv

The GANITH Algehraic Geometry Toolkit ... 268
(C.Bajaj, A Royappa

Mas Modula-2 Algebra System .oiiiiiiicimciccissiisiiineraiisnie 270
H.Kredel

Prototypes for the Aulomatic Translation of
Computer Algebra Languafes ...ccecovcieivenriivararnnns . 272
D.Constales



BIBLIOTHEQUE DU CERIST

xh

The Impiementation of a3 PC-Based List Processor for

Symbolic Computaiion......coisirsnnecncsnierisrsionan

K.H.Lee, X.8. Leung, 8. M.Cheang

Implementation of the Symbol Analytic

Transfermations Language FLAC ...l

S.V.Chmutov, E.A.Gaydar, LM.Ignatovich,
V.F Kozadoy, A PHemytvkh, V. A Pinchuk

Design and Development of ENprover, an Automated
Theorem Proving Systemm Based on EN-Strategy
F.Baj, M.Bruschi, A.Zan=z

Towards a Logic Langnage: An Ohbiect-Oriented

Implementation of the Connection Method ...

G.Forcellese, M. Temperini

Suggestions for a Friendlier User Interface ...
R.Avitzur
Index of Authors  iiiieiirieirminesiiirien i,





