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1991 MS Classi�cation:Persi Diaconis, Department of Mathematics and ORIE, Cornell University;Departments of Mathematics and Statistics, Stanford University, USAFrom Shu�ing Cards to Walking Around the BuildingThere has been spectacular progress in recent years in deriving sharp ratesof convergence of Markov chains to their stationary distribution. A typicalproblem: How many times should a deck of cards be shu�ed to mix it?The answer depends on how the cards are shu�ed. For the usual method ofri�e shu�ing 52 cards, the answer is \about seven". This is work of Gilbert,Shannon, Reeds, Aldous, Bayer and Diaconis. The analysis shows a sharpthreshold in convergence; for n cards 32 log2 n shu�es are necessary andsu�ce. The analysis rests on an algebraic miracle which has rami�cationsin algebraic combinatorics (descent theory for Coxeter groups) and in givingHodge type decompositions for Hochschild homology.In very recent work, Bidigare, Hanlon and Rockmore have found an elegantgeneralization of shu�ing to random walk on the chambers of Euclideanhyperplane arrangements. This has been abstracted further to natural walkson buildings in joint work with Ken Brown. These generalizations illuminatethe algebraic miracle and permit sharp analysis of a host of natural newMarkov chains. Perhaps the most interesting of these is chains arising inrandom tiling models for quasi crystals (work with Billera and Brown).
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