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An Implementation of Predicate Logic in a Proof Assistant
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for Supporting Recursive Definitions
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SHUNSUKE YATABE!

It is difficult to implement a data structure, as a predicate logic which has
predicates with bound variables, to proof assistants with types. In particular,
it is very difficult to implement the substitution of terms for bound variables to
the proof assistant. Sometimes it fails to pass a termination check of a function
which is recursively defined by a formula, containing such substitutions, which
is well-defined to the human eye. In our presentation, we give an example of an
implementation of predicate logic in Agda, a proof assistant which is based on
a constructive type theory a la Martin-L6f. We used dependent types to define
predicates. The type (of predicates) contains two kinds of information: How
many variables the predicate has, and how many ones of them are bound. As

for the termination check, we give an example of a definition of a satisfaction
function for a knowledge modal logic system. Our inductive definition passed
the termination check of Agda because we used an induction on a number of
bound variables and it explicitly shows that the reduction ends in finite steps.
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