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B-sufficiency and B-ancillarity corresponding to the usual concepts. Several
reprinted talks with accompanying discussions on these subjects have ap-
peared lately. One, by the author, is in J. Roy. Statist. Soc. Ser. B 38(1976) no.
2, 103-131 and the others in which he participated can be found by consult-
ing the Math. Rev. Indices which list discussants as well as authors.

A short middle section gives some special mathematical results and leads to
the final part on exponential families. There the regular theory of exponential
families is developed and a number of examples are given. The existence and
uniqueness of maximum likelihood and maximum plausibility estimates is
discussed as is prediction by both methods for these families. The final
chapter then deals with the existence and character of sufficient and ancillary
statistics for exponential families.

The mathematical and statistical prerequisites for the book are modest and
most of the proofs are pretty straightforward. A little measure theory and a
standard senior statistics course should suffice. This does not mean, unfor-
tunately, that the book is easy to read. The ratio of definitions to theorems is
very high as is common in this subject. This makes for a lot of cases in which
it is easier to follow the proof than it is to figure out what the theorem really
says. This is mainly a problem of attention span (the reviewer’s is somewhat
below average) but is a problem.

On the positive side, the author provides many good examples, i.e. exam-
ples which are relevant to current statistical practice while also illustrating the
points involved. Each chapter contains a complements section and a notes
section which between them tell a great deal about who did what, how it
could be generalized, and who did it differently. All in all, an interesting book
for the specialist but a little heavy going for the general mathematical public.

T. S. PITCHER
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The collected works of Harold Davenport, edited by B. J. Birch, H. Halber-
stam, and C. A. Rogers, Volumes I, II, III, and IV, Academic Press,
London, New York, San Francisco, 1977, xxxiii + 1910 pp., $30.35, $29.35,
$34.25, $20.35.

The Collected Works of Harold Davenport fill four handsome volumes.
Three photographs and the facsimile of a handwritten page form the fron-
tispieces.

Almost a decade has passed since Davenport died, but few people realize
that, in part, perhaps, because some of his work continued to appear as late
as 1975.

As one starts browsing through the almost 2000 pages, one of the first
impressions is that of an unusual fluency of the exposition not only in
English, but also in German and French. When one then looks at the
frontispieces one remembers the man (most of us will remember him like the
photos of volumes 3 and 4) and recognizes his handwriting (at least this
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reviewer never received a typed letter from Davenport).

Then perhaps, one asks oneself the question; What role will history assign
to the contributions of Harold Davenport to mathematics? The answer is not
obvious. Perhaps everyone who asks the question, will have to find his own
answer. Throughout his mature lifetime he was a towering figure. On many
topics (e.g., on Diophantine approximations) he was the undisputed supreme
authority. On the other hand, his interests were rather sharply focused on a
few important and very difficult problems and he may not have had the
breath of the very greatest mathematicians. But still-at least number theory is
not quite the same after his work, as it had been before. Perhaps—at least in
this reviewer’s views-his role in reshaping number theory may be compared
to that of his friend E. Landau. But then again—-it may be best to leave the
question open and to look instead at Davenport’s work.

The volume of Davenport’s publications is large because he considered it
the duty of a mathematician to publish everything (nontrivial!) he knew, not
only his best work. And not everything Davenport published can be found in
these Collected Works. Obviously, his books and lecture notes are not
reprinted here; nor are the nonresearch papers, such as survey articles,
obituary notices, the (previously published) texts of some of his lectures, etc.
Among the 25 or so papers listed, but not republished here are three out of
four notes in the Comptes Rendus (Paris) in French, one survey article from
the Jahresbericht der Deutschen Mathematiker Vereinigung in German, three
other papers in French and 18 in English. All among these papers that have
substantial mathematical content are either survey articles, or abstracts, or
partial duplications of papers republished in these Collected Works.

As indicated in the Preface to Volume 1, the papers are grouped by subject
matter. Within a given category, they are listed in roughly chronological
order. The first two volumes contain Davenport’s main work on Diophantine
approximation (but see also vol. 4, e.g., paper No. 182) and the geometry of
numbers (edited by C. A. Rogers, with assistance from J. W. S. Cassels, W.
M. Schmidt and G. L. Watson), while vol. 3 contains papers on the Hardy-
Littlewood method (edited by B. J. Birch, with assistance from D. J. Lewis).
Volume 4 (edited by H. Halberstam, with assistance from Armitage,
Bombieri, Burgess, Erdos, Lewis, Montgomery, and Watson) consists of four
sections, as follows: (I) character sums and exponential sums; (II) polynomi-
als and Diophantine equations; (III) Dirichlet and other series; and (IV)
miscellaneous results. After each group of related papers one finds a section
of, generally rather short, commentaries, on such topics as the evolution of
Davenport’s thought on the problem, his successive ever sharper results on it,
the extent to which the solutions given by Davenport are definitive and,
whenever it has been the case, the progress made by others on the problem.

There is, of course, no point to list here the individual papers (the list of all
198 titles can be found at the end of each volume), even less to analyse them
individually, or even in clusters of related papers. As already stated, short,
but eminently competent comments can be found in the volumes themselves.
However, as pointed out by C. A. Rogers in his bibliographical notes, in vol.
1, “...the main bulk of [Davenport’s] work was centred round a few key
problems that he regarded as of outstanding importance . . . ”. Perhaps one
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could attempt to assess the relevance of Davenport’s work on some of these
problems. This has indeed been done already and by much more competent
hands (C. A. Rogers, B. J. Birch, H. Halberstam, and D. A. Burgess; see [10]
and [10a]). For this reason, the present reviewer limits himself to a simple
mention of some of the “key problems™” and a statement of a few of the
results obtained by Davenport.

Even this modest goal is not easily attained, because the number of those
“key problems” is not all that small. With all their ramifications considered
by Davenport, they do, in fact, cover quite some ground and it will be
necessary to make a selection of problems and contributions to be
mentioned-and, like all such selections, also the present one will inevitably
reflect the reviewers own biases.

Before any discussion of Davenport’s work, however, it is necessary to
recall that, especially in his later years, Davenport published many joint
papers. It would be cumbersome to mention for each result the name of all
his collaborators and of those who influenced his thought. On the other hand,
it also would be unfair to ignore their contributions and Davenport would not
have liked to take alone credit for joint work. In fact, even in papers
published under his name alone, he gives generously credit to people who had
influenced his work—be they mature mathematicians, like Mordell, or young
students. For this reason we list here in alphabetic order the names of joint
authors of papers republished in the present four volumes: A. Baker, R. P.
Bambah, B. J. Birch, E. Bombieri, H. Chatland, S. Chowla, J. G. van der
Corput, P. Erdés, H. Halberstam, M. Hall, H. Hasse, H. Heilbronn, E.
Landau, W. J. LeVeque, D. J. Lewis, K. Mahler, G. Polya, D. Ridout, C. A.
Rogers, K. F. Roth, A. Schinzel, W. M. Schmidt, H. P. F. Swinnerton-Dyer,
and G. L. Watson.

Returning now to the “key problems”, it is not really the case that these
constitute discrete entities. Consider, for instance, Waring’s problem, one of
Davenport’s lasting interest. It deals with the representation of integers as
sums of a fixed number s of kth powers. This question is immediately
generalized to the representation by diagonal forms of degree k in s integral
variables and, more generally, by aribtrary forms of degree k. In particular,
one may study the representation of zero by indefinite forms, and this leads
to the general problem of Diophantine equations and systems. The same
questions can be asked about forms, equations, systems, etc., over finite
fields, rather than over the rationals. Next, if zero itself cannot be repre-
sented, how small can the forms be made? This question leads to Diophantine
inequalities and Diophantine approximation. In many of these questions the
main tool used is the Hardy-Littlewood “circle method”, in the Vinogradov
version. This, in turn, requires the study of certain exponential sums. These
sums are, of course, interesting in their own right and lead to important
results, e.g., on the distribution of quadratic residues and nonresidues, and,
more generally, of kth power residues and nonresidues, the size of the
smallest primitive root, etc. These last questions are closely related to the
distribution of primes, and lead, on the one hand, to the study of Dirichlet
(and also other) series; on the other hand to the consideration of the large
sieve. While these topics have all been studied by Davenport, who made






