3rd International Conference on
Formal Structures for
Computation and Deduction

FSCD 2018, July 9-12, 2018, Oxford, United Kingdom

Edited by
Hélene Kirchner

\\v LIPICS

LIPlcs — Vol. 108 — FSCD 2018 www.dagstuhl.de/lipics



Editor

Héléne Kirchner
Inria
helene.kirchner@inria.fr

ACM Classification 2012

Theory of computation — Models of computation, Theory of computation — Formal languages and
automata theory, Theory of computation — Logic, Theory of computation — Semantics and reasoning,
Software and its engineering — Language features, Software and its engineering — Formal language
definitions

ISBN 978-3-95977-077-4

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at http://www.dagstuhl.de/dagpub/978-3-95977-077-4.

Publication date
July, 2018

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at http://dnb.d-nb.de.

License
This work is licensed under a Creative Commons Attribution 3.0 Unported license (CC-BY 3.0):
http://creativecommons.org/licenses/by/3.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPlcs.FSCD.2018.0

ISBN 978-3-95977-077-4 ISSN 1868-8969 http://www.dagstuhl.de/lipics


http://www.dagstuhl.de/dagpub/978-3-95977-077-4
http://www.dagstuhl.de/dagpub/978-3-95977-077-4
http://dnb.d-nb.de
http://dx.doi.org/10.4230/LIPIcs.FSCD.2018.0
http://www.dagstuhl.de/dagpub/978-3-95977-077-4
http://drops.dagstuhl.de/lipics
http://www.dagstuhl.de/lipics

O:iii

LIPlcs — Leibniz International Proceedings in Informatics

LIPlcs is a series of high-quality conference proceedings across all fields in informatics. LIPlcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board
Luca Aceto (Chair, Gran Sasso Science Institute and Reykjavik University)
Susanne Albers (TU Miinchen)
Chris Hankin (Imperial College London)
Deepak Kapur (University of New Mexico)
Michael Mitzenmacher (Harvard University)
Madhavan Mukund (Chennai Mathematical Institute)
Anca Muscholl (University Bordeaux)
Catuscia Palamidessi (INRIA)
Raimund Seidel (Saarland University and Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik)
Thomas Schwentick (TU Dortmund)
Reinhard Wilhelm (Saarland University)

ISSN 1868-8969

http://www.dagstuhl.de/lipics

FSCD 2018


http://www.dagstuhl.de/dagpub/1868-8969
http://www.dagstuhl.de/lipics




Contents

Preface
HeElene Kirchner . ... ... 0:vii—0:viii

Invited Talks

Analysing Privacy-Type Properties in Cryptographic Protocols

Stéphanie Delaune ......... ..o 1:1-1:21
Formal Design, Implementation and Verification of Blockchain Languages

GTIGoTE ROSU « oo 2:1-2:6
Challenges in Quantum Programming Languages

Peter Selinger ........ .o 3:1-3:2
Proof Techniques for Program Equivalence in Probabilistic Higher-Order
Languages

Valeria Vignudelli ... ... ... . 4:1-4:2

Regular Research Papers

A Unifying Framework for Type Inhabitation

Sandra Alves and Sabine Broda ............. ... 5:1-5:16
Confluence of Prefix-Constrained Rewrite Systems

Nirina Andrianarivelo and Pierre RELY ... .o, 6:1-6:15
Fixed-Point Constraints for Nominal Equational Unification

Mauricio Ayala-Rincon, Maribel Ferndndez, and Daniele Nantes-Sobrinho ....... 7:1-7:16
Strict Ideal Completions of the Lambda Calculus

Patrick Bahr ... ... 8:1-8:16
Term-Graph Anti-Unification

Alexander Baumgartner, Temur Kutsia, Jordi Levy, and Mateu Villaret .......... 9:1-9:17
Proof Nets for Bi-Intuitionistic Linear Logic

Gianluigi Bellin and Willem B. Heijlljes ..... ..., 10:1-10:18
Counting Environments and Closures

Maciej Bendkowski and Pierre Lescanne ...............c.cooiiiiiiniiianienn.. 11:1-11:16
Higher-Order Equational Pattern Anti-Unification

David M. Cerna and Temur KutSia ....... ... 12:1-12:17
Term Rewriting Characterisation of LOGSPACE for Finite and Infinite Data

Lukasz Czafka . ........o 13:1-13:19
Decreasing Diagrams with Two Labels Are Complete for Confluence of Countable
Systems

Jorg Endrullis, Jan Willem Klop, and Roy Overbeek ............ ... ... ......... 14:1-14:15

3rd International Conference on Formal Structures for Computation and Deduction.
Editor: Hélene Kirchner

\\v Leibniz International Proceedings in Informatics
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


http://www.dagstuhl.de/lipics/
http://www.dagstuhl.de

0:vi Contents

Coherence of Gray Categories via Rewriting

Simon Forest and Samuel MImram ......... ..o 15:1-15:16
Completeness of Tree Automata Completion

Thomas GENet ....... ...t e e e 16:1-16:20
A Diagrammatic Axiomatisation of Fermionic Quantum Circuits

Amar Hadzihasanovic, Giovanni de Felice, and Kang Feng Ng ................... 17:1-17:20
On Repetitive Right Application of B-Terms

Mirai ITkebuchi and Keisuke Nakano ......... ... ..o, 18:1-18:15
Index-Stratified Types

Rohan Jacob-Rao, Brigitte Pientka, and David Thibodeaw ........................ 19:1-19:17
A Syntax for Higher Inductive-Inductive Types

Ambrus Kaposi and Andrds Kovdcs ........... ... i 20:1-20:18
Lifting Coalgebra Modalities and IMELL Model Structure to Eilenberg-Moore
Categories

Jean-Simon Pacaud LEMAY ... ... e 21:1-21:20

Internal Universes in Models of Homotopy Type Theory
Daniel R. Licata, Ian Orton, Andrew M. Pitts, and Bas Spitters ................. 22:1-22:17

The Clocks They Are Adjunctions
Denotational Semantics for Clocked Type Theory

Bassel Mannaa and Rasmus Ejlers Magelberg .......... ..o i .. 23:1-23:17
Call-by-Name Gradual Type Theory

Mazx S. New and Daniel R. Licata ...........oounueeeii i, 24:1-24:17
Unique perfect matchings and proof nets

Lé Thanh Ding NQuyén ........ ... ..o oo 25:1-25:20
Narrowing Trees for Syntactically Deterministic Conditional Term Rewriting
Systems

Naoki Nishida and Yuya Maeda .......... ... .. 26:1-26:20

Homogeneity Without Loss of Generality
Pawel Parys ........o. oo 27:1-27:15

Nominal Unification with Atom and Context Variables
Manfred Schmidt-SchaufS and David Sabel ......... .. . . . . . . i 28:1-28:20

Cumulative Inductive Types In Coq
Amin Timany and Matthieu S02eau ........... ..., 29:1-29:16

Completion for Logically Constrained Rewriting
Sarah Winkler and Aart Middeldorp ........ ... i, 30:1-30:18

System Descriptions and Competition

ProTeM: A Proof Term Manipulator
Christina Kohl and Aart Middeldorp ...... ... .o e 31:1-31:8



Contents 0:vii

Confluence Competition 2018
Takahito Aoto, Makoto Hamana, Nao Hirokawa, Aart Middeldorp, Julian Nagele, Naoki
Nishida, Kiraku Shintani, and Harald Zankl ......... .. .. . . . . i .. 32:1-32:5

FSCD 2018






Preface

The 3rd International Conference on Formal Structures for Computation and Deduction
(FSCD 2018) was held 9 — 12 July 2018 in Oxford, UK as part of FLoC 2018, 6 — 19 July
2018.

FSCD (http://fscd-conference.org/) covers all aspects of formal structures for com-
putation and deduction from theoretical foundations to applications. Initially building on
two communities, RTA (Rewriting Techniques and Applications) and TLCA (Typed Lambda
Calculi and Applications), FSCD embraces their core topics and broadens their scope to
closely related areas in logics and proof theory, new emerging models of computation (e.g.
homotopy type theory or quantum computing), semantics and verification in new challenging
areas (e.g. blockchain protocols or deep learning algorithms). A special effort was made
in 2018 to address some of these new topics through invited speakers. The FSCD program
featured four invited talks given by Stéphanie Delaune (CNRS/IRISA, France), Grigore Rosu
(U.of Tlinois at Urbana-Champaign, US), Peter Selinger (Dalhousie U., Canada), and Valeria
Vignudelli (ENS, Lyon, France).

FSCD 2018 received 65 submissions with contributing authors from 21 countries. The
program committee consisted of 29 members from 20 countries. Most of the submitted
papers were reviewed by at least three PC members (two had only two reviewers) with the
help of 112 external reviewers. The reviewing process, which included a rebuttal phase, took
place over a period of nine weeks. A total of 27 papers, 26 regular research papers and one
system description, were accepted for publication and are included in these proceedings. As
an example of tools comparison, the Confluence Competition (CoCo) was presented and took
place during the conference.

The Programme Committee awarded the FSCD 2018 Best Paper Award for Junior
Researcher to Ambrus Kaposi and Andras Kovacs for their paper “A Syntax for Higher
Inductive-Inductive Types”. The first author got his PhD less than three years ago and the
second is a PhD student, at the time of the Conference.

FSCD 2018 was part of the Federated Logic Conference (FLoC) that brings together
several international conferences related to mathematical logic and computer science. FSCD
was co-located with SAT, LICS, ITP and CSF, back-to-back with CAV, IJCAR, ICLP and
FM.

FSCD 2018 was preceded by the Corrado Bohm Memorial, organised by Mariangiola
Dezani, with two invited talks by Henk Barendregt (Radboud University, Nijmegen, The
Netherlands) and Silvio Micali (MIT Computer Science & Artificial Intelligence Lab, US).

In addition to the main program, 15 FSCD-associated workshops were planned on three
days mostly before the conference:

7th International Workshop on Classical Logic and Computation CL&C 2018

10th International Workshop on Computing with Terms and Graphs TERMGRAPH 2018
7th International Workshop on Confluence IWC 2018

Higher-Dimensional Rewriting and Algebra HDRA 2018 - 4th edition

9th Workshop on Higher Order Rewriting HOR 2018

Workshop on Homotopy Type Theory and Univalent Foundations HoTT/UF 2018 - 4th
edition

IFIP Working Group 1.6: Rewriting IFIP Meeting 2018 - 20th edition

9th Workshop on Intersection Types and Related Systems ITRS 2018
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2018 Joint Workshop on Linearity & TLLA (5th International Workshop on Linearity
and 2nd Workshop on Trends in Linear Logic and Applications)

International Workshop on Logical Frameworks and Meta-Languages: Theory and Practice
LFMTP 2018 - 12th edition

7th Workshop on Mathematically Structured Functional Programming MSFP 2018
Workshop on Modular Knowledge (Tetrapod) - 1st edition

Programming And Reasoning on Infinite Structures PARIS 2018 - 1st edition

5th International Workshop on Rewriting Techniques for Program Transformations and
Evaluation WPTE 2018

32nd International Workshop on Unification UNIF 2018

This volume of FSCD 2018 is published in the LIPIcs series under a Creative Common
license: online access is free to all and authors retain rights over their contributions. We
thank in particular Michael Wagner from the Leibniz Center for Informatics at Schloss
Dagstuhl for his efficient and reactive support during the production of these proceedings.

Many people helped to make FSCD 2018 a successful meeting. On behalf of the Program
Committee, I thank the many authors of submitted papers for considering FSCD as a
venue for their work and the invited speakers who have agreed to speak at this meeting.
The Program Committee and the external reviewers deserve big thanks for their careful
review and evaluation of the submitted papers (the members of the Program Committee
and the list of external reviewers can be found in the following pages). The many associated
workshops made a big contribution to the lively scientific atmosphere of this meeting and
I thank the workshop organizers for their efforts to bring their meetings to Oxford. The
EasyChair conference management system was a useful tool in all phases of the work of
the Programme Committee. Paula Severi, the Conference Chair for FSCD 2018, deserves
warm thanks for producing the Web site, for the smooth functioning of this year’s meeting
and for coordination with the FLoC organizers. Sandra Alves, as Publicity Chair, made a
great contribution in advertising the Conference. The steering committee, lead by Luke Ong,
provided valuable guidance in setting up this meeting and is ensuring that FSCD will have a
bright and enduring future. Finally, I thank all participants of the conference for creating a
lively and interesting event.

FSCD 2018 benefited from being held in-cooperation with the ACM SIGLOG and ACM
SIGPLAN.

Hélene Kirchner
Program Chair of FSCD 2018
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