
R. Michael Range 

Holomorphic Functions 
and Integral Representations 
in Several Complex Variables 

With 7 Illustrations 

Springer Science+ Business Media, LLC 



R. Miehael Range 
Department of Mathematies and Statisties 
State University of New York at Albany 
Albany, NY 12222 
U.S.A. 

Editorial Board 

P.R. Halmos 

Managing Editor 
Department of 

Mathematics 
U niversity of Santa Clara 
Santa Clara, CA 95053 
U.S.A. 

F.W. Gehring 

Department of 
Mathematics 

University of Michigan 
Ann Arbor, MI 48109 
U.S.A. 

AMS Classifications: 32-01,32-02 

Library of Congress Cataloging in Publication Data 
Range, R. Michael. 

Holomorphic functions and integral representations 
in several complex variables. 

(Graduate texts in mathematics; 108) 
Bibliography: p. 
Includes index. 
/. Holomorphic functions. 2. Integral representa­

tions. 3. Functions of several complex variables. 
1. Title. II. Series. 
QA33l.R355 1986 515.9'8 85-30309 

© 1986 Springer Scienee+Business Media New York 

e.e. Moore 

Department of 
Mathematics 

University of California 
at Berkeley 

Berkeley, CA 94720 
U.S.A. 

Originally published by Springer-Verlag New York, Ine. in 1986 
Softcover reprint of the hardeover 1 st edition 1986 

AII rights reserved. No part of this book may be translated or reproduced in any farm without 
written permis sion from Springer Science+Business Media, LLC. The use of general descriptive 
names, trade names, trademarks, etc., in this publication, even if the former are not especially 
identified, is not to be taken as a sign that such names, as understood by the Trade Marks and 
Merchandise Marks Act, may accordingly be used freely by anyone. 

Typeset by Asca Trade Typesetting Ltd., Hong Kong. 

98765432 

ISBN 978-1-4419-3078-1 ISBN 978-1-4757-1918-5 (eBook) 
DOI 10.1007/978-1-4757-1918-5 



Contents 

Suggestions for the Reader 

Interdependence of the Chapters 

CHAPTER I 

Elementary Local Properties of Holomorphic Functions 

§1. Holomorphic Functions 
§2. Holomorphic Maps 
§3. Zero Sets of Holomorphic Functions 
Notes for Chapter I 

CHAPTER II 

Domains of Holomorphy and Pseudoconvexity 

§1. Elementary Extension Phenomena 
§2. Natural Boundaries and Pseudoconvexity 
§3. The Convexity Theory of Cartan and Thullen 
§4. Plurisubharmonic Functions 
§5. Characterizations of Pseudoconvexity 
Notes for Chapter II 

CHAPTER III 

Differential Forms and Hermitian Geometry 

§1. Calculus on Real Differentiable Manifolds 
§2. Complex Structures 
§3. Hermitian Geometry in C" 
Notes for Chapter III 

xvii 

xix 

18 
31 
40 

42 

43 
48 
67 
82 
92 

101 

104 

105 
122 
131 
143 



XIV 

CHAPTER IV 

Integral Representations in en 

§1. The Bochner-Martinelli-Koppelman Formula 
§2. Some Applications 
§3. The General Homotopy Formula 
§4. The Bergman Kernel 
Notes for Chapter IV 

CHAPTER V 

The Levi Problem and the Solution of a on Strictly Pseudoconvex 

Contents 

144 

145 
159 
168 
179 
187 

Domains 191 

§1. A Parametrix for a on Strictly Pseudoconvex Domains 192 
§2. A Solution Operator for a 197 
§3. The Lipschitz 1/2-Estimate 204 
Notes for Chapter V 212 

CHAPTER VI 

Function Theory on Domains of Holomorphy in en 

§1. Approximation and Exhaustions 
§2. a-Cohomological Characterization of Stein Domains 
§3. Topological Properties of Stein Domains 
§4. Meromorphic Functions and the Additive Cousin Problem 
§5. Holomorphic Functions with Prescribed Zeroes 
§6. Preview: Cohomology of Coherent Analytic Sheaves 
Notes for Chapter VI 

CHAPTER VII 

Topics in Function Theory on Strictly Pseudoconvex Domains 

§1. A Cauchy Kernel for Strictly Pseudoconvex Domains 
§2. Uniform Approximation on i5 
§3. The Kernel of Henkin and Ramirez 
§4. Gleason's Problem and Decomposition in A(D) 
§5. U Estimates for Solutions of a 
§6. Approximation of Holomorphic Functions in U Norm 
§7. Regularity Properties of the Bergman Projection 
§8. Boundary Regularity of Biholomorphic Maps 
§9. The Reflection Principle 
Notes for Chapter VII 

214 

215 
225 
227 
230 
237 
250 
270 

273 

274 
280 
283 
290 
294 
303 
307 
324 
340 
349 



Contents XV 

Appendix A 356 

Appendix B 358 

Appendix C 360 

Bibliography 363 

Glossary of Symbols and Notations 374 

Index 379 


