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MOTIVATION
Mission Software verification

Method Interpolation-based model checking

Interpolants Special formulas extracted from proofs

Problem State-of-the-art proofs do not admit interpolation

Goal Interpolants from satisfiability-preserving proofs

INTERPOLANTS
Use for model checking overapproximating set of reachable states

A ∧ B unsatisfiable, P interpolant

A ⊨ P ⊨ ¬B

var(P ) ⊆ var(A) ∩ var(B)
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Interpolants cannot be generated from proofs obtained from state-of-the-art SAT solvers
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Idea rectify DRAT proofs into resolution-like proofs

DRAT proofs contain satisfiability-preserving
inferences
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RAT clause introduction

C is a RAT in F upon some literal l ∈ C

⇔

C ⊗l D is a RUP in F , for all clausesD ∈ F

Clause deletion is a source of incompleteness
in DRAT proof checkers
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Output LRAT witness

Latent clauses do not follow from premises

Theorem when literal l is eliminated by resolution, the
resolvent is a consequence of F .
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Cut elimination lifts the resolvent

Resolvents of the RAT with clauses in F are RUPs, so
there exist SSSR proofs for them.

SSSR proofs from F

Repeat to eliminate all RATs
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An off-the-shelf interpolation system is used

Partial interpolants are recursively generated
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DRAT SEMANTICS
DRAT models without loss of generality

C is a RAT in F upon l

if I ⊨ C, then I ⊨ F ∧ C

if I ⊭ C, then I + l ⊨ F ∧ C

FUTUREWORK
Interpolants Generation from PR proofs

Model checking Mutation semantics

Bit-vectors Word-level interpolation

SAT solving Clause minimization
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