
A.V. Skorohod 

Integration 
in Hilbert Space 

Translated from the Russian by 
Kenneth Wickwire 

Springer-Verlag 
New York Heidelberg Berlin 1974 



A. V. Skorohod 
Institute of Mathematics AN USSR, Kiev 

Title of the Russian Edition: 

Integrirovanie v gilbertovyh prostranstvah 
Publisher: Nauka Izdatel'stvo 1974 

Translator: Kenneth Wickwire 

Statistical Laboratory, Department of Mathematics, 
University of Manchester, Manchester 13, UK 

AMS Subject Classification (1970): 
28-02, 28A10, 28A25, 28A30, 28A35, 28A40, 28A65 
46C10, 60B05. 60BlO, 60E05 

ISBN-13: 978-3-642-65634-7 
001: 10.1007/978-3-642-65632-3 

e-ISBN-13: 978-3-642-65632-3 

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 Gennan Copyright Law where copies are made for other than private 
use, a fee is payable to the publisher, the amount of the fee to be determined by agreement 
with the publisher. © by Springer-Verlag Berlin Heidelberg 1974. Library of Congress Catalog 
Card Number 73-82356. 

So/kover reprint of the hardcover 1st edition 1974 



Contents 

Introduction . . . . . . . . . . . . . . . . . . x 

Chapter 1. Definition of a Measure in Hilbert Space . 1 

§ 1. Measurable Hilbert Spaces . . . . . . . . 1 
§ 2. Weak Distributions . . . . . . . . . . . 3 
§ 3. The Characteristic Functional. Moment Functionals . 11 
§ 4. The Minlos-Sazonov Theorem. . . . 1 5 
§ 5. Gaussian Measures. . . . . . . . . 18 
§ 6. Generalized Measures in Hilbert Space 23 

Chapter 2. Measurable Functions on Hilbert Space 27 

§ 7. Measurable Linear Functionals . 27 
§ 8. Measurable Linear Operators . . 31 
§ 9. Measurable Polynomial Functions 36 
§ 10. Square-integrable Polynomials 43 
§ 11. Orthogonal Systems of Polynomials 48 
§ 12. Polynomials Orthogonal with Respect to a Weight Func-

tion . . . . . . . . . . . . . . . . . . . . . . . 53 

Chapter 3. Absolute Continuity of Measures 57 

§ 13. The Radon-Nikodym Theorem. Conditional Measures 57 
§ 14. Martingales and Semi-Martingales . . . . . 63 
§ 15. General Conditions for Absolute Continuity. 69 
§ 16. Absolute Continuity of Product Measures. 78 
§ 17. Absolute Continuity of Gaussian Measures 85 
§ 18. Absolute Continuity of Mixed Measures. . 95 

Chapter 4. Admissible Shifts and Quasi-invariant Measures 102 

§ 19. Admissible Shifts of Measures. 102 
§ 20. Admissible Directions . . . . . . . . . . . . 110 



Contents IX 

§ 21. Differentiation of Measures w.r.t. a Direction 114 
§ 22. An Admissibility Condition for Shifts 122 
§ 23. Quasi-invariant Measures. . . . . . . . . . 128 

Chapter 5. Some Questions of Analysis in Hilbert Space 140 

§ 24. The Substitution Formula and Absolute Continuity. 140 
§ 25. Linear Transformations . . . . . . . . . . .. 143 
§ 26. Absolute Continuity of Measures under Nonlinear Trans-

formations . . . 152 
§ 27. Surface Integrals 157 
§ 28. Gauss' Formula 163 

Bibliographic Notes 169 

Bibliography 172 

Index . . . 175 




