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The max operator, a binary operator returning a larger operand, makes code brief, is efficient on real-
world machines, and has algebraic properties useful for program transformations. Max expressions are more
convenient to compiler optimizations than corresponding if statements. However, the max operator and its
generalizations are often latent in compiler optimization phases for several reasons. For example, source
languages may not have the very constructs for them; part of complicated nesting of if statements may
be equivalent to them as a result. To benefit from max operators in compiler optimizations, we develop
a new method of automatically extracting max expressions from if statements by using SMT solvers. Our
method guarantees to simplify a given if statement with max operators, and moreover, its combination with
component-based program synthesis techniques can extract the argmax operator, a generalization of the max
operator. In this presentation, we give our method and its prototype implementation and discuss how our
method is useful for compiler optimizations.
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