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Al the heart of automated deduction les an inference engine that repeatedly expands the dats-
base of formule by applying rules of inferance (forwards or backwards). Unlike ¢laszsical proof
theory, the database is not oaly expanded during deduction, bub slso contracted se & result of
(typically nd-hoe) deletion of formulee deemed “redundant™ (eo.g. tautology, subsumption, and
demodulation tests).

Research in rewriting has contribuied in various ways. including the suggestion of refinements
of existing inference caleull. On the conceplual level, notions from rewriting have led Lo &
formalization of contraction steps in thesrem provers. A (possibly goal-oriented) complexity
measure for prools can be wsed lo characlerize redundant expansions thal can be glossed over,
s well as contractions to eliminate newly introduced redundancies. This appreach provides a
methodelogy for compleleness proofs in the presence of conlraction, Every proof based on the
current formuls set that requires s non-redundant inference must contain & subproof that can
be replaced—afler some cxpansion stop—io oblain a strictly smaller proef. Then contraction
does not harm completeness if it never forces the complexity of a proof Lo increase.

Impreved versions of completion (with oriented lnslances of equatlions, contexiual simplifics-
tion, and critical pair eriteria), resolution (with ordering strategies. subsumption and simplifi-
cation), Horn-clause deduction [with ordering-based sirategios and simplification by decreasing
instances), and inductive proofs (with rippling) ¢an be phrased within this framework. The
choice of complexily measure diciates the precise contractions that are permissible,



