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Abstract

We present a method for interpolation based on DRUP proofs [I]. Interpolants are

widely used in model checking, synthesis and other applications. Most interpolation algo-
rithms rely on a a resolution proof produced by a SAT-solver for unsatisfaible formulas.
The proof is traversed and translated into an interpolant by replacing resolution steps
with AND and OR gates. This process is efficient (once there is a proof) and generates
interpolants that are linear in the size of the proof. As this method relies on the existence
of a resolution proof, it depends on a SAT-solver that can log a resolution-proof.

In this work, we address three known weakness of this approach, due to its dependence
on a resolution proof: (i) performance degradation experienced by the SAT-solver and the
extra memory requirements needed when logging a resolution proof; (ii) the proof generated
by the solver is not necessarily the ”best” proof for interpolantion, and (iii) combining proof
logging with pre-processing is complicated. We show that these issues can be remedied by
using DRUP proofs.

First, we show how to produce an interpolant from a DRUP proof, even when pre-
processing is enabled. Then, we give a novel interpolation algorithm that produces inter-
polants partially in CNF. More precisely, our algorithm returns the CNF component of
the interpolant. In case that the proof permits it, the interpolant is a pure CNF. Lastly,
we show how a DRUP proof can be reconstructed on-the-fly to yield better interpolants.

Our reconstruction aims at maximizing the CNF componenet of the interpolant forcing a
specific type of resolutions.
We implemented our DRUP-based interpolation framework in MiniSAT, and evaluated its affect
using Avy [2] - a SAT-based model checking algorithm that heavily relies on interpolation. We show
the affect our method has on model checking and demonstrate the usefulness of our different heuristics.
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