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Abstract

Feasible interpolation is a property of a proof system, a complexity-sensitive variant of Craig interpolation, which
has become a powerful tool in proof complexity. It can be used to establish the existence of hard theorems, that
is, short formulas that require exponentially long proofs in a given system. In this talk, we provide a gentle
introduction to feasible interpolation and its applications. We show that it holds for weak proof systems such
as resolution and the cut-free sequent calculus, yielding exponential lower bounds on proof length. We then
turn to strong proof systems, such as the sequent calculus LK, and show that feasible interpolation fails for
them, assuming widely believed cryptographic hardness assumptions, including the security of RSA and the
Diffie-Hellman key-exchange protocol against polynomial-size circuits. Finally, we explain how this failure
implies that these strong proof systems are not automatable in a precise formal sense.
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