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One of the starting points of propositional proof complexity is the seminal
paper by Cook and Reckhow [5], where they defined propositional proof systems
as poly-time computable functions which have all propositional tautologies as
their range. Motivated by provability consequences in bounded arithmetic, Cook
and Krajı́ček [4] have recently started the investigation of proof systems which
are computed by poly-time functions using advice. While this yields a more
powerful model, it is also less directly applicable in practice.
In this talk we describe recent results on this new model of proof systems.
In particular, we investigate the following questions:
1. Do there exist optimal or p-optimal proof systems with advice?
2. Do there exist polynomially bounded proof systems with advice?
3. Does the usage of advice shorten propositional proofs?
While the first question receives an affirmative answer [4, 2], we obtain different characterizations for the second one, depending on the complexity of the
underlying language and the amount and type of the advice used by the proof
system [1]. To approach the third question, we compare proof systems with advice with both classical advice-free systems and proof systems using an easy
oracle [3].
Results described in the talk are joint work with Johannes Köbler and Sebastian
Müller [1–3].
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