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Short description of possible research topics for a PhD:
Proof theory is a central area of theoretical computer science, as it can provide the foundations not only for logic
programming and functional programming, but also for the formal verification of software. Yet, despite the crucial
role played by formal proofs, we have no proper notion of proof identity telling us when two proofs are “the same”.
This is very different from other areas of mathematics, like group theory, where two groups are “the same” if they
are isomorphic, or topology, where two spaces are “the same” if they are homeomorphic.
The problem is that proofs are usually presented by syntactic means, and depending on the chosen syntactic formalism, “the same” proof can look very different. In fact, one can say that at the current state of art, proof theory is
not a theory of proofs but a theory of proof systems. This means that the first step must be to find ways to describe
proofs independent from the proof systems. In other words, we need a “syntax-free” presentation of proofs.
A recent breakthrough in that direction is the notion combinatorial proof which forms a syntax-independent canonical proof representation. The main topic of this PhD will be to participate in the further development of combinatorial proofs, including: (1) extending the theory to richer logics, (2) translating between syntactic proofs and
combinatorial proof, and (3) implementing tools using combinatorial proofs.
Required background of the student:
The successful candidate should have a good background in logic, and also some knowledge in one or more areas
among the following: proof theory, combinatorics, graph theory, category theory.
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