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Preface

This volume of collection of research reports contains invited and contributed pa-
pers which have been presented at the RIMS Workshop on Developments in Computer
Algebra Research, held at Research Institute for Mathematical Sciences, Kyoto Uni-
versity, on July 7-9, 2010.

We have organized this workshop for examining prospects and future direction of
computer algebra research through discussions on various topics, such as raising a
new open problem, introduction of exploratory ideas, reporting latest implementa-
tion, application to other areas, by researchers in computer algebra and/or those
who are working on algorithms, system developments and applications in handling
mathematics or mathematical information on a computer in broader sense.

Researches on computer algebra have contributed new results in fields related to
mathematics and computer science so far. Furthermore, recent development of re-
searches have enlarged their focus to broader range of applications including engineer-
ing, biology, education. Such interaction brings new themes and broaden the scope
of computer algebra research, thus it is desired to increase communication between
researchers in computer algebra and application fields. Therefore, we have aimed to
make this workshop an opportunity to share their research ideas more closely between
especially young researchers in computer algebra and researchers from different fields
to examine the prospects and future research directions.

In the workshop, a tutorial session was organized with two invited talks. Daisuke
Ikegami presented his talk titled “Towards a reliable computer algebraic system: de-
pendability, usability and distributed processing,” discussing effectiveness of func-
tional programming language Haskell in computer algebra. Kosaku Nagasaka pre-
sented his talk titled “Holding International Scientific Meetings — A Case of CASC
2009 —,” discussing experience in holding and management of an international work-
shop from the viewpoint of promoting international research and information dissem-
ination and exchange. We are grateful to both speakers for accepting our invitations
and presenting valuable talks at the workshop.

We also had 13 contributed talks which contain various topics in mathematics,
physical and chemical science, engineering and informatics, each of which followed by
active discussions. Thanks to all the contributors for their talks and the participants
for valuable discussions.

We also appreciate the Research Institute for Mathematical Sciences, Kyoto Uni-
versity for financial assistance of travel expense of contributors in part and other help
for holding the workshop.

Akira Terui, Organizer
University of Tsukuba
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RIMS Workshop on

Developments in Computer Algebra Research

Date: from July 7, 2010, 13:30 to July 9, 2010, 12:30
Place: Room 111, Research Institute for Mathematical Sciences, Kyoto University, Kyoto, Japan
Organizer: Akira Terui (Graduate School of Pure and Applied Sciences, University of Tsukuba)

Web site: http://sites.google.com/site/dcar2010/

Wednesday, July 7 |

Program

Opening

I 13:30 ~ 13:35

Session 1

13:40 ~ 14:20

14:20 ~ 14:50

14:50 ~ 15:20

Computing Approximate Polynomial GCD over Z via Various
Matrices

Masaru Sanuki (University of Tsukuba)
A Secret Sharing Scheme Using Rational Approximation
Hiroshi Kai (Ehime University)

GPGCD, an lterative Method for Calculating Approximate
GCD, for Multiple Univariate Polynomials

Akira Terui (University of Tsukuba)

Session 2

15:40 ~ 16:40

What for, why and how to get bit-size estimates for polynomial
systems over Q: a few answers

Eric Schost (University of Western Ontario, ORCCA lab), Abdulilah

Kadri (University of Western Ontario), Xavier Dahan (Kyushu
University)

Thursday, July 8

Session 3

9:30 ~10:10

10:10 ~ 10:50

An algorithm of computing inhomogeneous differential
equations for definite integrals

Hiromasa Nakayama, Kenta Nishiyama (Kobe University, JST
CREST)

On the number of slack variables used in representation of
semi-algebraic sets

Issei Yoshida (IBM Research - Tokyo, IBM Japan Ltd.)

Session 4

11:10 ~11:50

11:50 ~ 12:20

About a parallel implementation of the polynomial
interpolation method

Kinji Kimura (Kyoto University)

On USB bootable KNOPPIX/Math/2010
Tatsuyoshi Hamada (Fukuoka University / JST CREST)




Tutorial 1 13:40 ~14:40 Towards a reliable computer algebraic system: dependability,
usability, concurrent and parallel computation
Daisuke Ikegami (National Institute of Advanced Industrial Science
and Technology (AIST))
Tutorial 2 15:00 ~ 16:00 Holding International Scientific Meetings - A Case of CASC
2009 -
Kosaku Nagasaka (Kobe University)
Communication| 16:00 ~16:30 Communication on information of international conferences, etc.
Friday, July 9
Session 5 9:30 ~10:00 On the construction of Bdttcher functions and visualization of
Julia sets
Satoshi Yoshida, Masayo Fujimura, Yasuhiro Gotoh (National
Defense Academy)
10:00 ~ 10:40 Toward a Computer Algebra System for Electron Correlation
Theory
Takeshi Osoekawa, Yuji Mochizuki, Kazuhiro Yokoyama (Rikkyo
University)
10:40 ~ 11:10  An improvement of Voloch's rational point attack on improved
algebraic surface cryptosystem
Maki lwami (Osaka University of Economics and Law)
Session 6 11:30 ~12:00 Homomorphic Encryption and Approximate GCDs of Integers
and Polynomials over Integers
Kosaku Nagasaka (Kobe University)
12:.00 ~12:30 On the boundary polynomial

Takuya Kitamoto (Yamaguchi University)

Aims and scope

We organize this workshop for examining prospects and future direction of computer algebra
research through discussions on various topics, such as raising a new open problem, introduction of
exploratory ideas, reporting latest implementation, application to other areas, by researchers in
computer algebra and/or those who are working on algorithms, system developments and
applications in handling mathematics or 'mathematical’ informations on a computer in broader sense.

Researches on computer algebra have contributed new results in fields related to mathematics and
computer science so far. Furthermore, recent development of researches have enlarged their focus
to broader range of applications including engineering, biology, education. Such interaction brings
new themes and broaden the scope of computer algebra research. Thus, it is desired to increase
communication between researchers in computer algebra and application fields.

Therefore, this workshop aims to communicate between especially young researchers in computer
algebra and researchers from different fields to share their ideas more closely to examine the
prospects and future research directions.
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