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We show §2(n?) lower bounds on the total space used in resolution refutations
of random k-CNFs over n variables, and of the graph pigeonhole principle and
the bit pigeonhole principle for n holes. This answers the long-standing open
problem of whether there are families of k-CNF formulas of size O(n) requiring
total space €2(n?) in resolution, and gives the first truly quadratic lower bounds
on total space. The results follow from a more general theorem showing that,
for formulas satisfying certain conditions, in every resolution refutation there is
a memory configuration containing many clauses of large width.

*Computer Science Department, Sapienza University of Rome, via Salaria 113, 00198
Rome, Italy, {bonacina, galesi}@di.uniroma.it.

TInstitute of Mathematics, Academy of Sciences of the Czech Republic, Zitnd 25, 115 67
Prague 1, Czech Republic, thapen@math.cas.cz. Partially supported by grant P202/12/G061
of GA CR and by RVO: 67985840. The research leading to these results has received fund-
ing from the European Research Council under the European Union’s Seventh Framework
Programme (FP7/2007-2013) / ERC grant agreement 339691.



