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Abstract
Solving quantified bit-vector formulas containing uninterpreted functions

(UFBV) is a difficult decision problem, being 2-NExpTime-complete [2].
Nevertheless, it is considered to be one of the “holy grails” in software (and
hardware) verification, since UFBV provides a very natural formalism for
expressing, e.g., program invariants, ranking functions, arrays, etc. There
exists a common attempt to simplify this complex decision problem by re-
stricting the way of quantification in UFBV. In this paper we investigate
the complexity of two such fragments.

The SMT-LIB standard supports the usage of non-recursive macros, which
actually involve a restricted way of quantification. In previous work [3] we
showed that, by allowing only this kind of quantification in bit-vector formu-
las, the complexity drops to NExpTime-complete.

Since recursion is essential in formalizing several verification problems,
one can also try to allow a restricted form of recursion in macro definitions,
similar to [1], where macro definitions are Horn clauses. In this paper we
show that using macros that implement monotone fixed point formulas (i.e.,
a generalization of Horn clauses) results in an ExpSpace-complete fragment.
The proof gives a reduction to symbolic word-level model checking.
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