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Preface

This volume contains the 26 contributed papers and the abstracts of the two
invited lectures presented at the 8th IFIP Theoretical Computer Science (TCS-
2014), held in Rome, during September 1-3, 2014. The two invited speakers were
Giuseppe Italiano and Jane Hillston.

Previous TCS conferences took place in Amsterdam 2012, Brisbane 2010,
Milan 2008, Santiago 2006, Tolouse 2004, Montreal 2002, and Sendai 2000.

TCS-2014 consisted of two tracks, with separate Program Committees, which
dealt with:

- Track A: Algorithms, Complexity, and Models of Computation
- Track B: Logic, Semantics, Specification, and Verification

The Program Committees for track A and track B are listed in the next
section.

Track A selected 12 out of 38 submissions and track B selected 14 out of 35
submissions.

IFIP TCS 2014 was co-located with CONCUR, 2014. We would like to thank
the general chairs of the whole event, Daniele Gorla and Rossella Petreschi,
as well as the members of the TCS Steering Committee, Giorgio Ausiello, Jos
Baeten, and Jacques Sakarovitch for their help and support.

July 2014 Josep Diaz
Ivan Lanese
Davide Sangiorgi
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Strong Bridges and Strong Articulation Points
of Directed Graphs

Giuseppe F. Italiano

Dipartimento di Ingegneria Civile e Ingegneria Informatica
Universita di Roma “Tor Vergata”, Roma, Italy

Abstract. Given a directed graph G, an edge is a strong bridge if its
removal increases the number of strongly connected components of G.
Similarly, a vertex is a strong articulation point if its removal increases
the number of strongly connected components of GG. Strong articulation
points and strong bridges are related to the notion of 2-vertex and 2-edge
connectivity of directed graphs, which surprisingly seems to have been
overlooked in the past. In this talk, we survey some very recent work in
this area, both from the theoretical and the practical viewpoint.



The Benefits of Sometimes Not Being Discrete

Jane Hillston

LFCS, School of Informatics, University of Edinburgh
jane.hillston@ed.ac.uk
http://www.quanticol.eu

Abstract. Discrete representations of systems are usual in theoretical
computer science and they have many benefits. Unfortunately they also
suffer from the problem of state space explosion, sometimes termed the
curse of dimensionality. In the area of quantitative modelling, high-level
formal modelling formalisms such as stochastic Petri nets and stochastic
process algebras have eased the construction of underlying Markovian
models. But the combination of improved model construction techniques
and the increasing scale and complexity of the systems being developed
have exacerbated the problem of state space explosion.

In recent years, research has shown that there are cases in which we
can reap the benefits of discrete representation during system description
but then gain from more efficient analysis by approximating the discrete
system by a continuous one. When the system under consideration can
be presented as a population model and the populations involved are
known to be large, then a good approximation of the discrete behaviour
can be achieved through a continuous or fluid approximation whereby
the discrete Markov chain is replaced by a set of ordinary differential
equations. Moreover, this model is scale-free in the sense that the com-
putational effort to solve it remains the same even as the populations
involved grow larger.

This paper will motivate this approach, explaining the theoretical
foundations and their practical benefits.



Table of Contents

Track A: Algorithms, Complexity and Models
of Computation

Zero-Suppressed Binary Decision Diagrams Resilient to Index Faults . .. 1
Anna Bernasconi and Valentina Ciriani

On Partial Vertex Cover and Budgeted Maximum Coverage Problems
in Bipartite Graphs ... ... ... .. e 13
Bugra Caskurlu, Vahan Mkrtchyan, Ojas Parekh, and K. Subramani

Perfect Pipelining for Streaming Large File in Peer-to-Peer Networks . . . 27
Fei Chen and Xiaowei Wu

The Shortest Path Game: Complexity and Algorithms ................ 39
Andreas Darmann, Ulrich Pferschy, and Joachim Schauer

Online Scheduling of Unit Length Jobs with Commitment
and Penalties ... ... . .. 54
Stanley P.Y. Fung

The Lazy Matroid Problem ......... .. .. .. .. . .. . . .. . .. ..., 66
Laurent Gourves, Jérome Monnot, and Aris T. Pagourtzis

Treewidth Computation and Kernelization in the Parallel External
Memory Model . ... ... 78
Riko Jacob, Tobias Lieber, and Matthias Mnich

Capturing Bisimulation-Invariant Complexity Classes with
Higher-Order Modal Fixpoint Logic ............ ... ... ... ... .. .... 90
Martin Lange and Ftienne Lozes

Sensitivity, Block Sensitivity, and Certificate Complexity of Unate
Functions and Read-Once Functions.......... ... .. ... . ... . ... . ... 104
Hiroki Morizumi

Subshifts, MSO Logic, and Collapsing Hierarchies . ................... 111
llkka Torma

Fast Nondeterministic Matrix Multiplication via Derandomization of
Freivalds’ Algorithm. ... ... ... 123
Jiri Wiedermann

Not All Multi-valued Partial CFL Functions Are Refined by
Single-Valued Functions (Extended Abstract)........................ 136
Tomoyuki Yamakamsi



XVI Table of Contents

Track B: Logic, Semantics, Specification and
Verification

Characterizing Polynomial and Exponential Complexity Classes in
Elementary Lambda-Calculus. .. ... .. .. ... i i i,
Patrick Baillot, Erika De Benedetti, and Simona Ronchi Della Rocca

A Hoare-Like Calculus Using the SROIQ? Logic on Transformations of
Graphs . .o
Jon Haél Brenas, Rachid Echahed, and Martin Strecker

Termination Analysis for Graph Transformation Systems..............
H.J. Sander Bruggink, Barbara Kdnig, and Hans Zantema

Tropical Two-Way Automata . ... ...
Vincent Carnino and Sylvain Lombardy

Parametric LTL on Markov Chains............... .. ... .. ... ........
Souymodip Chakraborty and Joost-Pieter Katoen

Specifying and Verifying Properties of Space ............ ... ... .. ...
Vincenzo Ciancia, Diego Latella, Michele Loreti, and Mieke Massink

Primal Infon Logic with Conjunctions as Sets........................
Carlos Cotrini, Yuri Gurevich, Ori Lahav, and
Artem Melentyev

From Display Calculi to Deep Nested Sequent Calculi: Formalised for
Full Intuitionistic Linear Logic......... ... .. ...
Jeremy E. Dawson, Ranald Clouston, Rajeev Goré, and Alwen Tiu

Towards a Coalgebraic Chomsky Hierarchy (Extended Abstract) .......
Sergey Goncharov, Stefan Milius, and Alexandra Silva

Strong Completeness for Iteration-Free Coalgebraic Dynamic Logics . . . .
Helle Hvid Hansen, Clemens Kupke, and Raul Andres Leal

Quantitative Types for the Linear Substitution Calculus ..............
Delia Kesner and Daniel Ventura

Generic Partition Refinement Algorithms for Coalgebras and an
Instantiation to Weighted Automata .............. ... . ... . .....
Barbara Konig and Sebastian Kipper

Looking at Separation Algebras with Boolean Bl-eyes ................
Dominique Larchey-Wendling and Didier Galmiche

The Inhabitation Problem for Non-idempotent Intersection Types. ... ..
Antonio Bucciarelli, Delia Kesner, and Simona Ronchi Della Rocca

Author Index . ... ...





