


Other Monographs in this Ser ies 

No. 1. Irving Kaplansky: Algebraic and analytic aspects of Operator algebras. 

2. Gilbert Baumslag: Lecture notes on nilpotent groups. 

3. Lawrence Markus: Lectures in differentiable dynamics. 

4. H. S. M. Coxeter: Twisted honeycombs. 

5- George W. Whitehead: Recent advances in homotopy theory. 

7. Yozo Matsushima: Holomorphic vector fields on compact Köhler manifolds. 



This page intentionally left blank



Conference Board of the Mathematical Sciences 

CBMS 
Regional Conference Series in Mathematics 

Number 6 

Lectures on the 
Edge~of-the-wedge 

Theorem 

Walter Rudin 

Published for the 
Conference Board of the Mathematical Sciences 

by the 
American Mathematical Society 

Providence, Rhode Island 
with support from the 

National Science Foundation 

http://dx.doi.org/10.1090/cbms/006



Expository Lectures 
from the CBMS Regional Conference 

held at the University of Missouri, St. Louis 
June 1-5, 1970 

Key Words and Phrases: Analytic continuation, extentions of domains, 
tube domains, convex tubes, cones, reflection theorems, test functions, distri-
bution limits, multiple power series, polydiscs, inner functions. 

2000 Mathemaücs Subject Classification. Primary 32D15, 32D20, 46F10. 

Library of Congress Catalog Card Number 73-145640 
International Standard Book Number 0-8218-1655-1 

Copying and reprinting. Individual readers of this publication, and nonprofit libraries acting 
for them, are permitted to make fair use of the material, such as to copy a chapter for use 
in teaching or research. Permission is granted to quote brief passages from this publication in 
reviews, provided the customary acknowledgment of the source is given. 

Republication, systematic copying, or multiple reproduction of any material in this publication 
(including abstracts) is permitted only under license from the American Mathematical Society. 
Requests for such permission should be addressed to the Assistant to the Publisher, American 
Mathematical Society, P.O. Box 6248, Providence, Rhode Island 02940-6248. Requests can also 
be made by e-mail to reprint-permissionOams.org. 

Copyright © 1971 by the American Mathematical Society 
Printed in the United States of America. 

Reprinted with an Appendix and supplementary references in 1997. 
The American Mathematical Society retains all rights 

except those granted to the United States Government. 
> The paper used in this book is acid-free and falls within the guidelines 

established to ensure permanence and durability. 
Visit the AMS home page at URL: http://www.ams.org/ 

10 9 8 7 6 5 4 3 04 03 02 01 00 



CONTENTS 

1. Introduction 1 

2. The one-variable case 4 

3. Tubes with a common edge 6 

4. Proof of the continuous version...... 10 

5. Á Banach-Steinhaus theorem cm groups 12 

6. Test functions. 14 

7. Á lemma about the radius of convergence.. ,... 15 

8. Proof of the distribution version..... 19 

9. Á reflection theorem 21 

10. Applications to function theory in polydiscs..... 21 

11. Epstein's generalization 25 

12. References 30 

13. Appendix with supplementary references 31 



This page intentionally left blank



32 APPENDIX 

a sequenee of polynomials that converges uniformly to the given function / on the 
compact set 

and hence converges also uniformly on the polynomial hüll Ê of K. This gives 
the holomorphic extension of / to the interior Ù of K. By embedding holomorphic 
discs whose boundaries lie in Ê one shows that Ù D E. 

(K is, by definition, the set of all æ in C n at which 

\P(z)\ < max{\P(w)\ :weK} 

for every polynomial P.) 
Kolm and Nagel [24; p.91] seem to have been the first to consider 1-dimensional 

edges in C n . The lemma in [35] states essentially the same result: 
Let Å be a C1-curve in C which separates a disc Ä C C into two regions, Ä + 

and Ä~. Write points æ € C n in the form æ = (æ÷, zf), zf = (z2, · · · , zn) and put 

W+ = {z € C n : z! e Ä+, \z'\ < dist(zi, Å Ã) Ä)} 

W~ = {æ € C n : zx e Ä ", |z' | < d i s ta l , JE? ç Ä)}. 

There is then an open set Ù in Cn , 

flDru(£nA)ur, 
with the following property: If f is holomorphic in W+ U W~, and every derivative 
Daf extends continuously to W* U (Å Ð Ä) U W~, then f extends holomorphically 
toÜ. 

Instead of having Å in C one could also have Å lie in any one-dimensional 
complex manifold. 

Other results of this kind, some with gener ic edges of dimension greater than 
n, can be found in [16] and [34]. 

Edge-of-the-wedge theorems have been used to give simpler proofs of Feffer-
man's famous theorem [22] which asserts the C°°-extendibility of biholomorphic 
maps between bounded strictly pseudoconvex domains in C n with C°°-boundaries. 
His original proof involved a difficult analysis of Bergman kerneis and a detailed 
study of the geodesics with respect to the Bergman metric. For simplifications 
using reflections see [26], [38], [29]; also [25] and [21]. The simplest proof so far is 
probably the one by Forstner ic [23] which combines the edge-of-the wedge theorem 
(also used in [32]) with the n-variable version of the Julia-Caratheodory theorem 
[36]. 
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