Lecture Notes in Artificial Intelligence

Subseries of Lecture Notes in Computer Science

LNAI Series Editors

Randy Goebel
University of Alberta, Edmonton, Canada

Yuzuru Tanaka
Hokkaido University, Sapporo, Japan

Wolfgang Wahlster
DFKI and Saarland University, Saarbriicken, Germany

LNAI Founding Series Editor

Joerg Siekmann
DFKI and Saarland University, Saarbriicken, Germany

10483



More information about this series at http://www.springer.com/series/1244


http://www.springer.com/series/1244

Clare Dixon - Marcelo Finger (Eds.)

Frontiers of
Combining Systems

1 1th International Symposium, FroCoS 2017
Brasilia, Brazil, September 27-29, 2017
Proceedings

@ Springer



Editors

Clare Dixon Marcelo Finger
University of Liverpool University of Sao Paulo
Liverpool Sao Paulo

UK Brazil

ISSN 0302-9743 ISSN 1611-3349  (electronic)
Lecture Notes in Artificial Intelligence

ISBN 978-3-319-66166-7 ISBN 978-3-319-66167-4  (eBook)

DOI 10.1007/978-3-319-66167-4
Library of Congress Control Number: 2017950044
LNCS Sublibrary: SL7 — Artificial Intelligence

© Springer International Publishing AG 2017

The chapter ‘Subtropical Satisfiability’ is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/). For further details see license informa-
tion in the chapter.

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, express or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


http://creativecommons.org/licenses/by/4.0/

Preface

The 11th International Symposium on Frontiers of Combining Systems (FroCoS) was
held 27-29th September 2017 at the University of Brasilia, Brazil. It was co-located
with the 26th International Conference on Automated Reasoning with Analytic
Tableaux and Related Methods (Tableaux) and the 8th International Conference on
Interactive Theorem Proving (ITP). The symposium included both invited speakers and
contributed papers and the three co-located events shared a poster session and were
preceded by a number of workshops and tutorials.

The first FroCoS symposium was held in Munich, Germany, in 1996. Initially held
every two years, since 2004 it has been organised annually with alternate years forming
part of IJCAR. Like previous events in the FroCoS series, FroCoS 2017 offered a
forum for research in the general area of combination, modularisation, and integration
of systems, with an emphasis on logic-based ones and on their practical use. The
development of techniques and methods for the combination and integration of dedi-
cated formal systems, as well as for their modularisation and analysis, is crucial to the
development of systems in logic, computation, program development and verification,
artificial intelligence, knowledge representation, and automated reasoning.

FroCoS 2017 received 26 full paper submissions, with authors from 16 different
countries. These were reviewed and discussed by the Programme Committee and each
paper received at least three reviews. From these, 17 papers were selected for pre-
sentation at the symposium and publication. Their topics include description and
temporal logics, decision procedures, decidability and verification, SAT, SMT and
automated theorem proving, term rewriting, and properties and combinations of logics.
The proceedings also include papers from two of our invited speakers.

The FroCoS programme included two invited speakers:

— Cesare Tinelli (University of lowa, USA) Designing Extensible Theory Solvers
— Renata Wassermann (University of Sao Paulo, Brazil) Revising System Specifi-
cations in Temporal Logic

with three additional invited speakers being shared between all conferences:

— Katalin Bimb6 (University of Alberta, Canada) The Perimeter of Decidability (with
Sequent Calculi on the Inside)

— Jasmin Blanchette (Vrije Universiteit Amsterdam, The Netherlands) Foundational
(Co)datatypes and (Co)recursion for Higher-Order Logic

— Cezary Kaliszyk (University of Innsbruck, Austria) Locally Abstract, Globally
Concrete Semantics of Concurrent Programming Languages

We would like to thank all the people who worked hard to make the 2017 sym-
posium a success. In particular, we thank the invited speakers for their inspirational
talks and contributed papers, authors for submitting, revising and presenting their work,
and all the attendees for contributing to the symposium discussion. We also extend our
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thanks to the Program Committee and external reviewers for their prompt, careful
reviewing and discussion of the submissions.

Finally we convey our gratitude and appreciation to everybody who contributed to
the organisation of the event, in particular to Claudia Nalon, Daniele Nantes Sobrinho,
Elaine Pimentel, Jodo Marcos and their team for taking care of all the local organisation
so expertly and making our life as co-chairs much easier. Particular thanks go to
Claudia Nalon for bringing the symposium and co-located events to Brazil and for her
thorough organisation, enthusiasm, leadership and patience.

We acknowledge and thank a number of organisations for supporting the sympo-
sium. The Association for Automated Reasoning (AAR), the European Association for
Computer Science Logic (EACSL), and the Association for Symbolic Logic
(ASL) provided scientific support. We received financial support from the National
Council for Scientific and Technological Development (CNPq, ARC 03/2016). The
University of Brasilia and the Federal University of Rio Grande do Norte have both
contributed to the organisation. We thank Springer for their continuing support with
publishing the proceedings and to EasyChair for allowing us to use their conference
management system. We are grateful for the support of all these organisations.

September 2017 Clare Dixon
Marcelo Finger
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