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Abstract

This paper contains a proof-theoretic account of unification in transitive reflexive modal logics, which means that the reasoning is syntactic and uses
as little semantics as possible. New proofs of theorems on unification types are
presented and these results are extended to negationless fragments. In particular,
a syntactic proof of Ghilardi’s result that S4 has finitary unification is provided.
In this approach the relation between classical valuations, projective unifiers, and
admissible rules is clarified.

1 Introduction

When restricted to propositional logic, unification theory is concerned with the problem whether a given formula can become derivable under a substitution. In general,
a unification problem asks for the unifier of a pair of terms, or collection of pairs
of terms, which in the context of a logic is a substitution under which two formulas
become equivalent in the logic. This, however, can be reformulated as the problem of
finding a substitution under which a formula becomes derivable. Such substitutions
are called the unifiers of a formula.
In classical propositional logic every consistent formula has a unifier, because
every satisfying valuation corresponds to a ground unifier that replaces the atoms
in the formula by > or ?. A substitution is a maximal unifier (mu) of a formula if
among the unifiers of the formula it is maximal in the following ordering:
   def 9. DL /;
and it is a most general unifier (mgu) if it is also unique modulo D, which is the intersection of  and . Here DL is the equivalence relation on substitutions associated
with the logic:  DL  if and only if .p/ $ .p/ is derivable for all atoms p. If
   , we say that  is less general than .
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