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Abstract
Let P be a sound proof system for propositional logic. For each CNF formula F , let SAT(F ) be
a CNF formula whose satisfying assignments are in 1-to-1 correspondence with those of F (e.g., F
itself). For each integer s, let REF(F, s) be a CNF formula whose satisfying assignments are in 1-to-1
correspondence with the P -refutations of F of length s. Since P is sound, it is obvious that the
conjunction formula SAT(F ) & REF(F, s) is unsatisfiable for any choice of F and s. It has been
long known that, for many natural proof systems P and for the most natural formalizations of
the formulas SAT and REF, the unsatisfiability of SAT(F ) & REF(F, s) can be established by a
short refutation. In addition, for many P , these short refutations live in the proof system P itself.
This is the case for all Frege proof systems. In contrast it was known since the early 2000’s that
Resolution proofs of Resolution’s soundness statements must have superpolynomial length. In this
talk I will explain how the soundness formulas for a proof system P relate to the computational
complexity of the proof search problem for P . In particular, I will explain how such formulas are
used in the recent proof that the problem of approximating the minimum proof-length for Resolution
is NP-hard (Atserias-Müller 2019). Besides playing a key role in this hardness of approximation
result, the renewed interest in the soundness formulas led to a complete answer to the question
whether Resolution has subexponential-length proofs of its own soundness statements (Garlík 2019).
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