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1 Introduction

73 is a new theorem prover being developed at Microsoft Research. Z3 supports
linear real and integer arithmetic, fixed-size bit-vectors, extensional arrays, un-
interpreted functions, and quantifiers. Z3 is still under development, but it has
already been integrated with Spec#/Boogie [2,5]. We are currently integrating
73 with Pex [9], SAGE [8], and SLAM [1]. It can read problems in SMT-LIB and
Simplify [6] formats. Z3 is available at: http://research.microsoft.com/projects/z3.

2 Algorithms and Implementation

73 integrates a modern DPLL-based SAT solver, a core theory solver that han-
dles equalities and uninterpreted functions, satellite solvers (for arithmetic, ar-
rays, etc.), and an E-matching abstract machine (for quantifiers). Z3 is imple-
mented in C++.

Quantifiers 73 uses a well known approach for quantifier reasoning that works
over an E-graph to instantiate quantified variables. Z3 uses new algorithms that
identify matches on E-graphs incrementally and efficiently. Experimental results
show substantial performance improvements over existing state-of-the-art SMT
solvers [3].

Quantifier instantiation has a side-effect of producing new clauses containing
new atoms into the search space. Z3 garbage collects clauses, together with their
atoms and terms, that were useless in closing branches.

Theory combination Traditional methods for combining theory solvers rely
on capabilities of the solvers to produce all implied equalities or a pre-processing
step that introduces additional literals into the search space. Z3 uses a new
theory combination method that incrementally reconciles models maintained by
each theory [4].

Don’t cares DPLL(T) based solvers assign a boolean value to potentially all
atoms appearing in a goal. In practice, several of these atoms are don’t cares. 7.3
ignores these atoms for expensive inference rules and theories, such as, quantifier
instantiation.



Theories 73 uses a linear arithmetic solver based on the algorithm used in
Yices [7]. The array theory uses lazy instantiation of array axioms. The fixed-
sized bit-vectors theory applies bit-blasting to all bit-vector operations, but
equality.

3 Problem Divisions

73 will participate in all divisions of SMT-COMP’07.
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