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tackled separately by operators. Indeed the TPP is dedicated infrastructure managers. While,
as the TUSP involves the rolling stock management, it is solved by train operators. The the-
sis aims at combine these two problems to provide a consistent and integrated planning in
railway complexes.

TPP and TUSP both integrate a parking problem. Common models use graph colouring
approaches. When routing has to be taken into account conflicts graph where nodes rep-
resent train assignations to a route is more relevant. The problem comes to the search of a
stable set in the conflicts graph. In order to deal with variations of train shunting schedule.
We propose to compare an approach based on a MILP formulation and an approximation
that uses a decomposition. On one hand the parking problem is tackled with a permuta-
tion graph colouring algorithm. On the other hand the scheduling problem is solved with an
exact heuristic.

This algorithm leads to experimentation with OpenGOV framework and CPLEX version
12.6. We tackle real instances of traffic at main French stations: Paris Gare de Lyon, Paris Est
and Lyon Part-Dieu. Solutions can be otained in reasonable time (3 minutes for a 556 trains
instance). Further works will focus on rolling stock rotations and maintenance constraint.
We will also pay attention to alterantive decomposition approaches.

Fast and simple consensus in networks
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We study the problem of distributed plurality consensus in a complete graph, in which
initially every node holds one of k distinct opinions. We present a simple protocol which al-
lows nodes to converge to the initial majority opinion, and improves the asymptotic running
times of the current state-of-the-art protocols, for synchronous as well as for asynchronous
models.

Some recent results on symmetric graphs
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We present some recent results on symmetric graphs. Let X be a simple, connected,
p -valent G -arc-transitive graph, where the subgroup G ≤ Aut(X ) is solvable and p ≥ 3 is
a prime. We prove that X is a regular cover over one of the three possible types of graphs
with semiedges. We show how this enables short proofs of the facts that G is at most 3-
arc-transitive on X and that its edge-kernel is trivial. For pentavalent graphs, two further
applications are given: all G -basic pentavalent graphs admitting a solvable arc-transitive
group are constructed and an example of a non-Cayley graph of this kind are constructed.
We also show how similar methods can be used in order to complete and generalize some
results on symmetries of tetravalent graphs. In particular, we use cyclic codes to characterize
the elementary-abelian covers of doubled cycles.
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