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uenceMarc BezemUtrecht University � Jan Willem KlopCWI and Vrije Universiteit yVincent van OostromVrije Universiteit, Amsterdam zAbstractWe develop diagram techniques for proving con
uence in abstract reduc-tions systems. The underlying theory gives a systematic and uniformframework in which a number of known results, widely scattered through-out the literature, can be understood. These results include Newman'sLemma (1942), Lemma 3.1 of Winkler and Buchberger (1985), theHindley-Rosen Lemma (1964), the Request Lemmas of Staples (1975),the Strong Con
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of Winkler and Buchberger (1985), the Hindley-Rosen Lemma (1964), the Re-quest Lemmas of Staples (1975), the Strong Con
uence Lemma of Huet (1980),and the Lemma of De Bruijn (1978).The present paper extends van Oostrom (1994b, 1994a) in the followingways: all results about reduction diagrams are new, and the concept of trace-decreasing diagram re�nes the concept of decreasing diagram, has a clearervisualization and yields a new proof of the main theorem. With over 30 �guresthe approach here is more geometric, as opposed to the more algebraic approachof van Oostrom (1994a).Referencesde Bruijn, N.G. (1978). A note on weak diamond properties, Memorandum 78-08 ,Eindhoven University of Technology.Hindley, J.R. (1964). The Church-Rosser property and a result in combinatory logic,Dissertation, University of Newcastle-upon-Tyne.Huet, G. (1980). Con
uent reductions: Abstract properties and applications to termrewriting systems, Journal of the ACM 27(4), pp. 797{821.Newman, M.H.A. (1942). On theories with a combinatorial de�nition of `equivalence',Annals of Mathematics 43(2), pp. 223{243.Oostrom, V. van (1994a). Con
uence by decreasing diagrams, Theoretical ComputerScience 126, pp. 259{280.Oostrom, Vincent van (1994b). Con
uence for Abstract and Higher-Order Rewriting ,Dissertation, Vrije Universiteit, Amsterdam.Staples, J. (1975). Church-Rosser theorems for replacement systems, in: J. Cross-ley (ed.), Algebra and Logic, number 450 in Lecture Notes in Mathematics ,Springer-Verlag, pp. 291{307.Winkler, F. and B. Buchberger (1985). A criterion for eliminating unnecessary re-ductions in the Knuth-Bendix algorithm, Proceedings of the Colloquium onAlgebra, Combinatorics and Logic in Computer Science, Vol. II , Gy�or, Hun-gary, pp. 849{869.
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