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The goal of the project is to solve combinatorial optimization problems in the presence of bandit feedback using local search
approaches.

Multi-armed bandits deal with the optimization of problems in which certain parameters are to be inferred during
interactions. This area has been studied in machine learning since the work of P. Auer [A02], which led to the emergence of a
class of algorithms applicable to real-world problems. This pioneering work was limited to the situation where the possible
configurations of the optimization problem (called arms) were independent. Subsequently, several works have extended the
classes of problems covered, such as combinatorial problems [C15, A21], including optimization on matroids and
polymatroids [K14, P19]. However, these approaches rely on global optimization, which comes at a cost in terms of regret and
computational time. Recently, we have adapted an algorithm based on local search [C14] to two matching problems, thus
reducing these costs [G21, G22]. However, the approaches we proposed rely on properties specific to these two matching
problems, in particular the existence of a small set of parameters sufficient to identify the best match.

The PhD project will extend the idea of local search to a larger class of combinatorial optimization problems. It will first focus
on optimization problems on weighted matroids (e.g., task scheduling) and on the intersection of weighted matroids (e.g., the
assignment problem). Subsequently, it will study other classes of problems, such as optimization problems on greedoids.
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