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analysis course. Perhaps it could be used as the introductory part of a course
on numerical methods for the more mathematically mature engineers, but I
think it would give a poor foundation for further study in analysis, differen-
tiable manifolds or topology.

The other two books under review are much more serious books from
the point of-view of the honours mathematics program. The excuse for this
review is that Copson is now available in paperback, but I find the book
alarmingly old-fashioned in its approach — so much so that it must have
been old-fashioned even when it first appeared in 1968. The book is written
for those whose education was based on the classic ‘Pure Mathematics’ by
Hardy and the first 20 of its 143 pages are devoted to background information
including sets, set notation, equivalence relations and functions. Most of this
introductory section (except possibly for some material on the axioms for the
real numbers and sequences) is inappropriate now. The definition of a function
is introduced gradually by recalling the notion of conformal mapping! Worse
than that we are subjected to a further section on Functions defined on an
absiract set over half way through the book.

By contrast I find Sutherland’s first chapter Review of some real analy-
sis to be written in the lively style which persists throughout the book, even
though the chapter does really just rehash things that belong in a prereg-
uisite course on analysis. Sutherland’s style is more relaxed than Copson’s
throughout. When Copson gets around to the definition of a metric space,
there is a surprising feature. He gives the ‘wrong’ definition! Well, of course
it is not actually wrong, but decidedly unusual. Left out are the requirements
that p(z,y) = p(y,z) and p(z,y) > 0 — these are deduced from a slightly
contorted version of the triangle inequality. I dislike also Copson’s approach
to examples. He leaves the examples till a few sections after the definition and
starts with the discrete metric. Perhaps this was due to the effect of Bourbaki
(who might have started with the empty metric space?).

Both Copson and Sutherland treat the examples of £ spaces early on, but
[ think they are misguided in never really treating them as normed spaces.
In fact both of these books assume quite a degree of maturity on the part of
the reader and reach more or less equal sophistication — the Baire category
theorem, solutions of differential equations via the contraction mapping prin-
ciple and the Arzeld-Ascoli theorem are treated. An early section on normed
spaces would fit in well.

Copson is slightly more complete in some respects, but the main difference
in content is that Sutherland launches into general topological spaces more
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pure mathematics which I call a grammar. The grammar launches without
warning into a description of a given mathematical idiom, duly listing rules,
declensions, exceptions and irregularities. It ends as abruptly as it has begun,
leaving the unfortunate student with a strong feeling of kinship with the Schol-
ars of Minoan Linear B who, having brilliantly deciphered that impenetrable
script, found almost nothing to read in it.

The present book is in a very different tradition and is inspired by a totally
different conception of the nature and role of mathematics. This is no gram-
mar, but a literary work with a strong narrative line, inspired by two unifying
themes. By the time one has reached the rather impressive conclusion, one is
in no doubt that the subject has substance, that one is not dealing with an
empty formal shell of theorems and corollaries but rather with a fascinating
aspect of reality.

The book succeeds in giving a concise and lucid account of the elementary
theory of Hilbert spaces. This is done very economically (the whole book is
less than 240 pages long) and with modest technical equipment. For instance,
Lebesgue integration is not assumed and, although it is mentioned from time
to time, it is not essential to the understanding of the text. But there is much
more. As already mentioned, there are two important unifying themes, that
give the book a sense of purpose. Barly on, at the end of a first chaper of
only ten pages, we meet one of these, in the form of an inner product space of
complex valued rational functions, analytic on the unit circle. We are shown
an elegant connection between the inner product of two such functions and
their poles in the unit disc.

For a while these functions drop out of the picture and the second theme
is developed, in conjunction with the familiar material on orthonormal sets,
Fourier series, functionals, duality and linear operators. This second theme
is Sturm-Liouville systems and linear partial differential equations. Their de-
scription is interwoven with the general properties of Hilbert spaces and inter-
est is kept high by the many examples, problems and exercises. Finally a very
satisfying synthesis is achieved between orthonorrhal systems and solutions of
second order partial differential equations.

The focus then returns to the first theme and the early example is expanded
into the theory of Hardy spaces. In spite of Hardy’s own passionate profession
of uselessness, an interesting discursive chapter, an interlude in the author’s
own words, describes an application of these spaces to engineering problems
of automatic control.

Multiplication operators are introduced and described clearly and econom-
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