
Lecture Notes in 
Mathematics 
Edited by A. Oold and B. Eckmann 

Subseries: Fondazione C.I.M.E., Firenze 
Adviser: Roberto Conti 

1225 

Inverse Problems 
Lectures given at the 1 st 1986 Session of the 
Centro Internazionale Matematico Estivo (C.I.M.E.) 
held at Montecatini Terme, Italy, May 28 - June 5, 1986 

Edited by G. Talenti 

Springer-Verlag 
Berlin Heidelberg New York London Paris Tokyo 



Editor 

Giorgio Talenti 

Istituto Matematico "U.DINI", Universita di Firenze 
Viale Morgagni 67/a, 50134 Firenze, Italy 

Mathematics Subject Classification (1980): 31 A 25. 34 A 55. 35 R 25. 45 B 05 

ISBN 3-540-17193-2 Springer-Verlag Berlin Heidelberg New York 
ISBN 0-387 -17193-2 Springer-Verlag New York Berlin Heidelberg 

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 Wort", Munich. 

© Springer-Verlag Berlin Heidelberg 1986 

Printing and binding: Druokhaus Beltz, Hemsbach/Bergstr. 
2146/3140-543210 



INTRODUCTION 

This volume collects the texts of the lectures and seminars delivered at the 

CIME Session on Inverse Problems (Montecatini Terme, Italy, May 28-June 5, 1986). 

The Session was designed to present sIgnificant trends in the nowadays growing 

field of ill-posed and inverse problems, and consisted of the following courses, 

six lectures each: (i) Inverse eigenvalue problems for second-order and fourth-or

der Sturm-Liouville differential equatIons (V. Barcilon, University of Chicago); 

(ii) Fredholm integral equations of the first kind and regularization methods (M. 

Bertero, Uni versi ta di Genova); (i i 1) Mathemati cal probl ems ari si ng from tomography 

and related topiCs (A.F. Grunbaum, University of California, Berkeley); (iv) 

Numerical methods for large-scale ill-posed problems (F. Natterer, Unl versi ty of 

Munster). Furthermore, seminars were given on integral equations arising in optics 

(E.R. Pike, Royal Signals and Radar Establishment, Great Malvern, UK) and functio

nal analysis arguments for classes of linear ill-posed problems (Ch. Groetsch, 

Uni versi ty of CLncinnatl). 

The editor is heartily grateful to all spe2.kers for the excellent and stimula

ting atmosphere they were able to create in Montecatini, as well as for the 

accuracy of the~r notes, and thar.ks to CIME sta:f for its efficient job. 

Firenze, July 1986 

Giorgio Talenti 
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