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Preface

This volume is devoted to the proceedings of the 12th International Confer-
ence on Artificial Intelligence and Symbolic Computation (AISC 2014). This
conference was organized by the University of Seville in Spain and held during
December 11-13, 2014, in the Department of Computer Sciences and Artificial
Intelligence at the University of Seville.

AISC 2014 was the latest in the series of specialized biennial conferences
founded in 1992 by Jacques Calmet and John Campbell. Its goal was to inves-
tigate original research contributions in the fields of artificial intelligence (AI)
and symbolic computation: Originally, the conferences were called AISMC where
the letter M stood for mathematical. From 1998 on the scope became broader
than only mathematics and the M was dropped. This trend led to the confer-
ence being associated with potentially similar ones, including Calculemus and
Mathematical Knowledge Management (MKM), under the integrated federation
of the Conference on Intelligent Computer Mathematics (CICM).

From the beginning, the proceedings have appeared as volumes in the LNCS
and then the LNAT series.

AISC 2014 was again independent from the CICM federation in order to
extend the scope to new domains covered by Al and symbolic computation
beyond mathematics. The goals were to bind mathematical domains such as
algebraic topology or algebraic geometry to Al, but also to link Al to domains
outside pure algorithmic computing.

The new scope thus covers domains that can be described generically as be-
longing to the mechanization and computability of AI. This covers the basic
concepts of computability and new Turing machines, logics including non-classic
ones, reasoning, learning, decision support systems but also machine intelligence
and epistemology and philosophy of symbolic mathematical computing. Theo-
retical as well as application papers were solicited.

Among the 22 submitted papers, 16 were selected. Each paper was reviewed
by three referees, either members of the Program Committee or sub-reviewers.
Acceptance was based solely on the evaluation of the referees and scores achieved.
For two accepted papers a revised version was required and refereed again by
the same reviewers who evaluated the original submission. In a third case the
revised version was rejected.

The scope of the accepted contributions does not fully cover the expected
new scope outlined for this series of conferences but illustrates nicely the trend
set for these conferences.

October 2014 Gonzalo A. Aranda-Corral
Jacques Calmet
Francisco J. Martin-Mateos
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AISC 2014, the 12th International Conference on Artificial Intelligence and Sym-
bolic Computation, was held at the University of Seville, Seville, December 11-13,
2014. The Department of Computer Science and Artificial Intelligence, Univer-
sity of Seville, was responsible for the organization and local arrangements of

the conference.

Conference Direction

Conference chairs

Gonzalo A. Aranda-Corral
Francisco J. Martin-Mateos

Program Committee

Rajendra Akerkar

Gonzalo A. Aranda-Corral
Serge Autexier

José Antonio Alonso-Jiménez
Bernhard Beckert

Belaid Benhamou

Rudolf Berghammer

Joaquin Borrego-Diaz
Francisco Botana
Jacques Calmet

Jacques Carette

John A. Campbell

Ivo Diintsch

Marc Giusti

Martin Charles Golumbic
Reiner Hahnle

Tetsuo Ida

David J. Jeffrey

Deepak Kapur

Ilias S. Kotsireas

Luis M. Laita

Francisco J. Martin-Mateos
Javier Montero

University of Huelva
University of Seville

Western Norway Research Institute, Norway

University of Huelva, Spain

DFKI Bremen, Germany

University of Seville, Spain

Karlsruhe Institute of Technology, Germany

University of Aix-Marseille, France

Christian-Albrechts-Universitit zu Kiel,
Germany

University of Seville, Spain

University of Vigo, Spain

Karlsruhe Institute of Technology, Germany

McMaster University, Canada

University College London, UK

Brock University, Ontario, Canada

Ecole Polytechnique, Palaiseau, France

University of Haifa, Israel

University of Darmstadt, Germany

University of Tsukuba, Japan

The University of Western Ontario, Canada

University of New Mexico, USA

Wilfrid Laurier University, Canada

Royal Academy of Sciences, Madrid, Spain

University of Seville, Spain

Complutense University of Madrid, Spain



VIII Organization
Manuel Ojeda-Aciego
Mario Jesus Pérez-Jiménez
Tomas Recio

Renaud Rioboo
Eugenio Roanes-Lozano
Julio Rubio

José-Luis Ruiz-Reina
Fariba Sadri

Cristina Sernadas

Tony Shaska

Volker Sorge

Stanley Steinberg
Carolyn Talcott
Dongming Wang
Stephen M. Watt
Michael Wester
Wolfgang Windsteiger

Local Arrangements

Pedro Almagro-Blanco

José Antonio Alonso-Jiménez
Joaquin Borrego-Diaz
Antonia Chévez-Gonzalez
Juan Galan-Péez

Additional Reviewers

Ramén Béjar

James Davenport

Antonio E. Flores Montoya
Vladimir Klebanov

Pavel Pech

Daniel Plaumann

University of Malaga, Spain

University of Seville, Spain

University of Cantabria, Spain

ENSIIE, Evry, France

Complutense University of Madrid, Spain
University of la Rioja, Spain

University of Seville, Spain

Imperial College, London, UK

Technical University of Lisbon, Portugal
Oakland University, USA

University of Birmingham, UK
University of New Mexico, USA

SRI International, USA

University Pierre & Marie Curie, Paris, France

University of Western Ontario, Canada

University of New Mexico, USA

RISC, Johannes Kepler University Linz,
Austria

Maria José Hidalgo-Doblado
Jaime de Miguel

Antonio Paredes-Moreno

M. Carmen Pérez-Cardona
José-Luis Ruiz-Reina

Bruce Reznick
Marie Francoise Roy
José Javier Segura
Mattias Ulbrich
Jing Yang



Table of Contents

Invited Presentations

Proving and Computing: Applying Automated Reasoning to the
Verification of Symbolic Computation Systems (Invited Talk)..........
José-Luis Ruiz-Reina

Combining Systems for Mathematical Creativity
(TInvited Talk) .. ..ot
Volker Sorge

Contributed Papers

Models for Logics and Conditional Constraints in Automated Proofs of
Termination . ... ...
Salvador Lucas and José Mesequer

Using Representation Theorems for Proving Polynomials
Non-negative ... ... e
Salvador Lucas

A Rule-Based Expert System for Vaginal Cytology Diagnosis..........
Carlos Gamallo-Chicano, FEugenio Roanes-Lozano,
and Carlos Gamallo-Amat

Obtaining an ACL2 Specification from an Isabelle/HOL Theory .......
Jesus Aransay-Azofra, Jose Divason, Jonathan Heras,

Laureano Lambdn, Maria Vico Pascual, Angel Luis Rubio,
and Julio Rubio

A Direct Propagation Method in Singly Connected Causal Belief
Networks with Conditional Distributions for all Causes ...............
Oumaima Boussarsar, Imen Boukhris, and Zied Elouedi

From Declarative Set Constraint Models to “Good” SAT Instances . . ...
Frédéric Lardeux and Eric Monfroy

A Mathematical Hierarchy of Sudoku Puzzles and Its Computation by
Boolean Grobner Bases .. ... o
Shutaro Inoue and Yosuke Sato

A Simple GUI for Developing Applications That Use Mathematical
Software Systems . ... ...
Eugenio Roanes-Lozano and Antonio Hernando

21

34

49

64

76

88

99



X Table of Contents

Conformant Planning as a Case Study of Incremental QBF Solving. . . ..
Uwe Egly, Martin Kronegger, Florian Lonsing, and Andreas Pfandler

Dynamic Symmetry Breaking in Itemset Mining .....................
Belaid Benhamou

A Distance-Based Decision in the Credal Level ......................
Amira Essaid, Arnaud Martin, Grégory Smits,
and Boutheina Ben Yaghlane

Multivalued Elementary Functions in Computer-Algebra Systems . . . ...
David J. Jeffrey

Rational Conchoid and Offset Constructions: Algorithms and
Implementation. ...........
Juana Sendra, David Gémez, and Valerio Mordn

Algorithmic Aspects of Theory Blending .............. ... ... ........
Maricarmen Martinez, Ulf Krumnack, Alan Smaill,
Tarek Richard Besold, Ahmed M.H. Abdel-Fattah,
Martin Schmidt, Helmar Gust, Kai-Uwe Kuhnberger, Markus Guhe,
and Alison Pease

Decomposition of Some Jacobian Varieties of Dimension 3.............
Lubjana Beshaj and Tony Shaska

Author Index . ... ...

132

147

157

168

180

193





