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Vladimir G. Maz'ya is one of the foremost authorities on the subject of
Sobolev spaces. However, many of his papers are published in Soviet publi-
cations with very limited circulation. As a result he has sometimes suffered
the misfortune of seeing his results rediscovered or attributed to others. With
the appearance of the book under review, this state of affairs should belong
to the past. (For other books by the same author, see the review by David R.
Adams in this Bulletin, 15 (1986), 254-259.)

In the present book the author has collected and rewritten the results
of many years of research by himself and his collaborators. He has added
introductory material, and results due to others, but most of the contents of
the book are due to the author himself. Naturally there is very little overlap
with other existing books on Sobolev spaces.

An earlier version of the book appeared in German in three volumes [1, 2],
but the new book is considerably expanded. A Russian version [3] was pub-
lished almost simultaneously, which speaks well of the alertness of Springer-
Verlag. The English translation is due to T. O. Shaposhnikova, who is a
mathematician in her own right. As far as this reviewer is able to judge a
language that is not his own, the translation reads very well.

If  C R™ is open, p > 1, and m is a positive integer, the Sobolev space
WP (Q) consists of those functions in LP({2) whose weak partial derivatives
(i.e., derivatives taken in the sense of distributions) of order < m also belong
to LP(Q2). The space can be equipped with the norm

Iflwe@ = D ID*flizsa),
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and it is then a Banach space. One of the basic results in the theory is that
for any ) the space so obtained is the closure of L?(2) N C*(Q2) with respect
to the norm || - |lwg, (0)-

The motivation for the introduction and study of Sobolev spaces comes
from the theory of partial differential equations and can be traced back to the
justification of Dirichlet’s principle by Hilbert and Lebesgue in the first years
of the century. (See, e.g., the book by C. B. Morrey, Jr. [4] for interesting
historical remarks.)

One of the fundamental theorems about Sobolev spaces is the Sobolev
embedding theorem, proved by S. L. Sobolev in 1938. This theorem states



