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Foreword 

ICALP is the Annual Summer Conference sponsored by the European Association 
for Theoretical Computer Science (EATCS). 

ICALP stands for International Colloqulum on Automata, Languages, and 
Programming, but this conference series is intended to cover all important 
areas of theoretical computer science, such as: computablllty, automata, 
formal languages, analysis of algorithms, computational complexity, data 
types and data structures, theory of data bases and knowledge bases, 
semantics of programming languages , program specification, transformation 
and verification, foundations of logic and functional programming, theory 
of logical design and layout, parallel and distributed computation, theory 
of concurrency, symbolic and algebraic computation, term rewriting systems, 
computational geometry, cryptography, and theory of robotics. 

ICALP'91 has been organized by the "Universidad Complutense de Madrid", 
Spain, and is being held on the university campus from July 8 to July 12, 
1991. 

Previous colloquia were held in Warwick (1990), Stresa (1989), Tampere 
(1988), Karlsruhe (1987), Rennes (1986), Nafplion (1985), Antwerp (1984), 
Barcelona (1983), Aarhus (1982), Haifa (1981), Amsterdam (1980), Graz 
(1979), Udine (1978), Turku (1977), Edinburgh (1976), SaarbrGcken (1974) 
and Paris (1972). ICALP'92 will be held in Vienna, Austria, from July 12 to 
July 17, 1992. 

198 papers were submitted to ICALP'91. Despite our best efforts to 
timetable the maximum number of submissions possible only 54 could be 
accepted, and many good papers had to be rejected. Each submitted paper was 
sent to four Programme Committee members, who were often assisted by other 
competent referees. The Programme Committee met for the final selection on 
February 1-2, 1991 in Cercedilla, near Madrid. The members of the Committee 
are as follows: 

K.R. Apt, Amsterdam, The Netherlands, and Austin, TX, USA 
A. Arnold, Bordeaux, France 
l. Hromkovic, Bratislava, Czechoslovakia, and Paderborn, Germany 
N.D. Jones, Copenhagen, Denmark 
J.Karhum~ki, Turku, Finland 
W. Kuich, Vienna, Austria 
F.T. Leighton, Cambridge, MA, USA 
A. LinKas, Lund, Sweden 
B. Monien, Paderborn, Germany (Co-chairman) 
U. Montanari, Pisa, Italy 
F. Ore.la s, Barcelona, Spain 
M. Paterson, Coventry, UK 
A. Pnueli, Rehovot, Israel 
M.Rodr~Kuez Artalejo, Madrid, Spain (Co-chairman) 
J.-R. Sack, Ottawa, Canada 
M.Y. Vardi, San Jos@, CA, USA 
U. Vishkin, Tel Aviv, Israel, and College Park, MD, USA 
P.Wolper, Liege, Belgium 



VI 

Those who attended the meeting are underlined. Some members were unable to 
be present due to the Gulf War. However their evaluations did arrive in 
time for this selection meeting. 

We wish to express our gratitude to all the members of the Programme 
Committee for their cooperation under unusual conditions. We would also 
like to thank all the referees who assisted them. The llst of the referees 
is as complete as we can achieve, and we apologize for any possible 
omissions or errors. 

This volume contains the 54 selected papers together with the 6 papers from 
the following invited lecturers: 

B. Chazelle (Princeton, NJ, USA) 
J.D~az, R. Casas, C. Martlnez (Barcelona, Spain) 
Y.Gurevlch (Ann Arbor, MI, USA) 
G. Levl (Plsa, Italy) 
W. Thomas (Klel, Germany) 
U. Vishkin  (Col lege  Park,  MD, USA; Tel  Aviv, I s r a e l )  

We thank them for their willingness in accepting the invitation. 

The papers in the volume are printed in the order of presentation and thus 
grouped into sessions, most of which are thematic. In addition, two 
sessions have been devoted to papers supported by ESPRIT Basic Research 
Actions. 

We gratefully acknowledge all the institutions and corporations who have 
supported this conference: 

Eritel, Rank Xerox, IBM Espafia, Alcatel SESA, Springer-Verlag, 
International Computers Limited, Ministerio de Industria, Ministerio de 
Educaci6n y Ciencia, Comunidad de Madrid, Ayuntamiento de Madrid, Asoc. de 
T~cnicos de Inform~tica ATI, Asoc. Esp. Infor. Autom~tica AEIA, Universidad 
Complutense de Madrid, ESPRIT Basic Research Actions. 

Last but not least, we wish to express our gratitude to the members of the 
Organizing Committee: 

M. Bradley Delso, M.I.Fern~ndez Camacho, D. de Frutos Escrig, A.Gavilanes 
Franco, A.GII Luezas, M.T. Hortal~ Gonz~lez, J.Leach Albert (Chairman), 
S. Nieva Soto, Y. Ortega Mall~n. 

Through their dedication and effort they made the conference possible. 

Madrid, April 1991 Javier Leach Albert 
BurkhardMonien 
Mario Rodr~guez Artalejo 
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