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Abstract Formulas are often monotonic in the sense that satisfiability for a given
domain of discourse entails satisfiability for all larger domains. Monotonicity is unde-
cidable in general, but we devised three calculi that infer it in many cases for higher-
order logic. The third calculus has been implemented in Isabelle’s model finder
Nitpick, where it is used both to prune the search space and to soundly interpret
infinite types with finite sets, leading to dramatic speed and precision improvements.
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1 Introduction

Formulas occurring in logical specifications often exhibit monotonicity in the sense
that if the formula is satisfiable when the types are interpreted with sets of given
(positive) cardinalities, it is still satisfiable when these sets become larger. Consider
the following formulas, in which superscripts indicate types and =~ denotes equality:

1. Ix“y.xy 4. >~ {z}
2. fx*>~xAfyzty S. Ix*y. xFEyAVZ.z=xVzxy
30 (Vx* fxx~x)Afyzty 6. Vx*y. x>~y
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