Rob ert S. Bo er Computer Sciences Departmen Univ ersit of exas at Austin Statemen on Receipt of AMS Prize in Automatic Theorem Pro ving Lik hess and hec ers, mathematics is game that can pla ed com- puter. As G� odel remark ed, \The dev elopmen of mathematics to ard greater precision has led, as is ell kno wn, to the formalization of large tracts of it, so that one can pro an theorem using nothing but few mec hanical rules." In hess and hec ers, some computers pla etter than most exp erts, but this is far from true, to da ab out computers in mathematics. Only in ery few areas of mathematics, suc as in the factorization of large in tegers, sym ol- ic in tegration, and few parts of geometry are computers as go as exp ert mathematicians. Wh is mathematics seemingly so uc harder than hess or hec ers to mec hanize successfully? One reason is that in mathematical pro ofs, there is, at an oin t, an in�nite um er of mo es one can mak e. (F or example, one could ho ose to instan tiate the theorem that addition is comm utativ with arbitrarily large in tegers.) The exp erience that there is an in�nite um er of legal mo es that one could mak in pro of is common exp erience: think of all the pro ofs of deep theorems whose crucial step is something lik \consider the follo wing set," where the set in question is not something one ould ha considered for ears. The Curren Prize in Automatic Theorem Pro ving, whic am so pleased to share with Mo ore, colleague of almost en ears, has een arded to us for the construction and application of computer program that pro es theorems in arian of elemen tary um er theory (The \v ariation" is to include enough camou age in the form of datat yp es suc as ordered pairs and strings as to giv the theory computer science feel, akin to that of Pure Lisp, and practical en t.) or the most part, the pro er is constructed on principles of automatic theorem pro ving not disco ered us but rather man eople to whom are greatly indebted (e.g., Martin Da vis, Hao ang, A. New ell, H. Simon, J. McCarth R. Burstall, J. A. Robinson, L. os, D. Lo eland, R. Ko alski, W. W. Bledso e, D. Kn uth, L. Ho des, and M. Ballan yne). Not to suggest that it as easy to orc hestrate the go ideas ha orro ed from so man brillian fello ws! erhaps the most original con tribution ha made to the science of automatic theorem pro ving is in our implemen tation of metho for guessing whic induction to try Because �rst-order elemen tary um er theory has an in�nite um er of instances of the induction sc heme as axioms, deciding whic of these axioms to consider is non trivial problem. ery roughly sp eaking, our \heuristic" for ho osing an induction is to try is to use the dual of the recursiv de�nitions of the concepts in olv ed in the conjecture are trying to pro e. The details of our pro er can found in our oks Computational gic and Computational gic Handb ok (Bo er Mo ore, Academic Press, 1979 and 1988). The successful application of our pro er to thousands of theorems has een undertak en man of our colleagues, to whom are most grateful. The man exp ert users of our system merit ha ving join tly receiv ed the Curren Prize with us; particularly notew orth are Bill Bevier, Bishop Bro k, John Co wles, Ben DiVito, Art Flatau, Da vid Goldsc hlag, Don Go d, C. H. Huang, Chris Lengauer, arren Hun t, Matt Kaufmann, Da vid Russino�, N. Shank ar, Ann Sieb ert, Matt Wilding, Bill oung, and uan u. oin ters to the amazing um er of theorems they ha induced our pro er to hec can found in \A Theorem Pro er for Computational Logic" (Lecture Notes in Computer Science 449, Springer- erlag, 1990, pp. 1{15.) The success of the pro er in hec king all those theorems, man of whic are non trivial, e.g., quadratic recipro cit and the Ch urc h-Rosser theorem, is primarily due to the ersistence of the users of our pro er in guiding it to ards pro ofs. What are the principal means that the users use to guide the pro er? One means is to state in termediate lemmas. These lemmas act almost lik logic programs in guiding the pro er to consider certain subgoals. or example, lemma of the form once stated and pro ed, ould hin to the pro er to attempt to rewrite an term later encoun tered to the term ), pro vided it is ossible �rst to establish the subgoals and ). Another means is to de�ne recursiv concepts in suc that our pro er will tric ed in to doing the righ induction! Because progress in automatic theorem pro ving is slo ed the paucit of mathematicians who ork in the �eld, there are oin ts that an to mak e. First, hec king, as opp osed to disco ering, mathematics seems tec hno- logically feasible with ailable computing tec hnology Not only our pro er but those of de Bruijn, Supp es, Bledso e, Constable, McCune-Lusk-Ov erb eek- os, Gordon-Milner-Morris-New ey-W adsw orth, armer-Guttman-Tha er, and others ha een used to hec wide subset of elemen tary mathematics, and there seems hardly an barrier to hec king an part of it for whic one has the patience. As rule of th um b, it ma guessed that hec king result mac hine (for skilled user) will tak no more than an order of magnitude longer than it ould tak to write out the pro ofs (and all an teceden foundations) at the lev el of detail of an undergraduate textb ok. Is not the evidence of the feasibilit of mec hanically che cking pro ofs also some evidence that the time is rip for further progress in mec hanically disc overing pro ofs, talen ted math- ematicians? Second, it should erhaps rev ealed that in addition to ossible economic ene�ts in realms suc as mec hanical program eri�cation, building and using theorem pro er can as aesthetically satisfying as pla ying hess or ham er usic. are most grateful to the eople who ha sp onsored our researc (T om Keenan, Bob Grafton, Ralph ac ter, Bill Sc herlis, K. Ab dali, and others at ONR, NSF, ARP and elsewhere). Biograph Rob ert S. Bo er as orn August 2, 1946 to red Y. Bo er and Catherine A. Bo er. Prior to his birth, his mother had een crac king co ded messages while his father as battling amik azes. Prior to college, Bo er attended elev en sc ho ols as his father practiced la in na al bases up and do wn the coasts. Bo er has een married to Anne Olivia Herrington since 1966, and they ha three hildren: Madeleine, Margaret, and Nathaniel. As high sc ho ol studen in Kingsville, exas, Bo er made presen tation to exas meeting of the AMS on some theorems ab out three dimensional matri- ces and attended the NSF John on Neumann summer math institute at SMU. As an undergraduate at the Univ ersit of exas at Austin, Bo er studied math under R. L. Mo ore and H. S. all; logic under aul Lorenzen and Norman Martin; and philosoph under John Silb er and om Gould. As mathematics graduate studen at the Univ ersit of exas at Austin, Bo er as fortunately in tro duced to the jo of writing theorem-pro ers in Lisp his advisor, W. W. Bledso e, who as studen of that practicing formalist A. Morse. Bo er’s Ph.D. thesis as ab out lo king, one of the man arian ts of resolution. This the- sis as written while at the M.I.T. Arti�cial In telligence Lab, during ear that Bledso sp en sabbatical there. Bo er next en t, in 1971, to do researc in the Metamathematics Unit at the Univ ersit of Edin burgh, Delphi and Mecca of automated reasoning and formal approac hes to Arti�cial In telligence. There Bo er egan collab orating with Mo ore on their pro er and man other pro jects, e.g., text editor; their collab oration has con tin ued at SRI In ternational, the Univ ersit of exas at Austin, and Computational Logic, Inc., in Austin. No they are orking on reco ding new ersion of their pro er in its wn logic, subset of applicativ Common Lisp. Bo er has also done researc at MCC in Austin. Curren tly Bo er holds professorship in computer sciences at the Univ ersit of exas at Austin, and courtesy app oin tmen in the math depart- men there. Bo er is mem er of the editorial oards of rti�cial Intel ligenc the Journal of utomate asoning the Journal of gic and Computation Springer’s new ctur Notes in rti�cial Intel ligenc and Klu er’s new series on automated reasoning. He as general hairman of the 1984 conference on Lisp and unctional Programming. He is the co-author or editor of few er than �v oks and 18 articles. His and Mo ore’s pro er, ho ev er, is ailable without fee anon ymous ftp from In ternet site cli.com, and running the pro er on the examples supplied one can generate er en megab ytes of pro ofs, with English commen tary