
Lecture Notes in 
Computer Science 
Edited by G. Goos and J. Hartmanis 

117 

Fundamentals 
of Computation Theory 
Proceedings of the 1981 International 
FCT-Conference, Szeged, Hungary 
August 24-28, 1981 

Edited by Ferenc Gecseg 

Springer-Verlag 
Berlin Heidelberg NewYork 1981 



Editorial Board 

W. Brauer P. Brinch Hansen 
J. Stoer N. Wirth 

D. Gries C. Moler G. SeegmLiiler 

Editor 

Prof. Ferenc Gecseg 
J6zsef Attila University, Bolyai institute 
Aradi vertanuk tere 1, H-6720 Szeged, Hungary 

CR Subject Classifications (i981): 5.1, 5.2, 5.3, 4.2, 4.34 

ISBN 3-540-10854-8 Springer-Verlag Berlin Heidelberg New York 
ISBN 0-38?-10854-8 Springer-Verlag New York Heidelberg Berlin 

This work is subject to copyright. All rights are reserved, whether the whole or part 
of the material is concerned, specifically those of translation, reprinting, re-use of 
illustrations, broadcasting, reproduction by photocopying machine or similar means, 
and storage in data banks. Under § 54 of the German Copyright Law where copies 
are made for other than private use, a fee is payable to "Verwertungsgesellschaft 
WOK", Munich. 
© by Springer-Verlag Berlin Heidelberg 1981 
Printed in Germany 
Printing and binding: Beltz Offsetdruck, Hemsbach/Bergstr. 
2145/3140-543210 



PREFACE 

This volume constitutes the proceedings of the Conference on Fundamen- 

tals of Computation Theory (Algebraic, Arithmetic and Logical Methods 

in Computation Theory) held in Szeged, Hungary, August 24-28, 1981. The 

conference is the third in the series of the FCT-Conferences initiated 

by our Polish colleagues in Poznan, 1977. 

The papers in this volume are the texts of invited addresses and shorter 

communications falling in one of the following three sections: A. Al- 

gebraic and Constructive Theory of Machines, Computations and Languages; 

B. Abstract Algebra, Combinatorics and Logic in Computation Theory, 

C. Computability, Decidability and Arithmetic Complexity. The shorter 

communications were selected by the Organizing and Program Committee 

out of more than i00 submitted papers. 

This Third Conference was organized by the Institute of Mathematics of 

the J6zsef Attila University (Szeged) in co-operation with the Computer 

and Automation Institute of the Hungarian Academy of Sciences (Budapest). 

The Organizing and Program Committee consisted of J. Berstel, L. Budach, 

R.G. Buharajev, the late C.C. Elgot, Ju.L. Ershov, F. G~cseg (chairman), 

J. Hartmanis, G. Hotz, M. Karpinski, L. Lov~sz, O.B. Lupanov, I. Munro, 

M. Nivat, Z. Pawlak, A. Pultr, A. Salomaa and H. Thiele. J. Demetrovics 

held the post of organizing secretary. 

Thanks are due to the members of the Organizing and Program Committee 

for their work in evaluating the submitted papers and for their kind 

co-operation in preparing the scientific program of the Conference. I 

would like to thank K. D~v~nyi, Z. ~sik and especially Gy. Horv~th for 

their friendly assistance in all organizational matters. 

-w-w-w- 

Finally, I would like to commemorate most respectfully Professor 

Calvin C. Elgot who worked enthusiastically for the success of the FCT ~ 

Conferences. His decease is a heavy loss for computer scientists all 

over the world. I would like to devote this volume to his memory. 

Szeged, May 1981 

Ferenc G~cseg 
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