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A proof system for propositional logic is a polynomial time map P whose range is
exactly the set of propositional tautologies (Cook and Reckhow [1]). Any string w for
which P(w) = 7 is called a P-proof of formula 7. A proof system P is p-bounded if all
tautologies admit a P-proof of the length bounded by a fixed polynomial in the length
of the tautology. Cook and Reckhow [1] noted that a p-bounded proof system exists if
and inly if the class NP is closed under complementation.

It is expected that no p-bounded proof system exists and it is a fundamental problem
to prove this conjecture. This amounts to demonstrating super-polynomial lengths-
of-proofs lower bounds for all proof systems. Such lower bounds were established
for a variety of proof systems but all of them are weaker than the usual text-book
propositional calculus based on a finite number of axiom schemes and inference rules,
cf.[2].

A key issue in any lower bound proof is to come up with plausible candidate hard
tautologies. For weaker systems such hard tautologies encode various combinatorial
principles (e.g. the pigeonhole principle) but for stronger systems no combinatorial
constructions were proposed. I shall expose a recent theory of proof complexity gener-
ators describing a class of possibly hard tautologies, cf. [3, Chpts.29 and 30].
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