Integrating Answer Set Programming and
Satisfiability Modulo Theories*

Ilkka Niemela

Helsinki University of Technology TKK
Department of Information and Computer Science
P.O. Box 5400, FI-02015 TKK, Finland
Ilkka.Niemela@tkk.fi

Abstract. In this talk we consider the problem of integrating answer
set programming (ASP) and satisfiability modulo theories (SMT). We
discuss a characterization of stable models of logic programs based on
Clark’s completion and simple difference constraints. The characteriza-
tion leads to a method of translating a ground logic program to a linear
size theory in difference logic, i.e. propositional logic extended with dif-
ference constraints between two integer variables, such that stable mod-
els of the program correspond to satisfying assignments of the resulting
theory in difference logic. Many of the state-of-the-art SMT solvers sup-
port directly difference logic. This opens up interesting possibilities. On
one hand, any solver supporting difference logic can be used immediately
without modifications as an ASP solver for computing stable models of a
logic program by translating the program to a theory in difference logic.
On the other hand, SMT solvers typically support also other extensions
of propositional logic such as linear real and integer arithmetic, fixed-size
bit vectors, arrays, and uninterpreted functions. This suggests interest-
ing opportunities to extend ASP languages with such constraints and to
provide effective solver support for the extensions. Using the translation
an extended language including logic program rules and, for example,
linear real arithmetic can be translated to an extension of propositional
logic supported by current SMT solvers. We discuss the effectiveness
of state-of-the-art SMT solvers as ASP solvers and the possibilities of
developing extended ASP languages based on SMT solver technology.
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