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 Methods of geometry, by James T. Smith. Pp. 486. ?51.95. 2000. ISBN 0471
 25183 6 (John Wiley & Sons Ltd.)

 The author describes the purpose of this text as being a basis 'for an upper-
 division general geometry course offered by many [American?] universities' and it is
 written on the assumption that such students will have previously taken courses in
 vector and matrix algebra and an introductory course on the geometry of Euclid.

 Another of the author's stated aims is to present geometry as a branch of applied
 mathematics to which end he emphasises transformations (in the entire second half
 of the book), that is to say isometries and symmetry groups in two and three
 dimensions which he declares to be essential for use in science, engineering and
 graphics. However there is little, if any, indication as to how they are used in such
 fields. So, on balance, I think that, compared with books such as [1], the author does
 not clearly reveal geometry as a branch of applied mathematics apart, that is, from
 the analysis of symmetry, frieze patterns and wallpaper design in the last chapter.

 Finally, there is the declared intention to examine questions concerning the
 axiomatic foundations of Euclidean geometry: about the first third of the book is
 successfully devoted to such matters. Sandwiched between these two substantial
 areas of work is a single chapter called 'Some triangle and circle geometry'. This
 dwells on a variety of topics which are mainly Euclidean in nature but very much
 post-Euclid with respect to their discovery. For instance, this chapter covers various
 familiar results such as theorems by Ceva, Desargues and Feuerbach. It is similar in
 scope and purpose to, but not as extensive as, the well-known text by Coxeter and
 Greitzer [2] which, I feel, presents its contents with a greater degree of accessibility.

 What are the principle methods of contemporary elementary geometry? For the
 purpose of an undergraduate course with the heading 'Methods of Geometry', one
 would expect some treatment of synthetic geometry, a sound introduction to
 Cartesian coordinate geometry and the application of vectors in the derivation of
 geometric results. But a very important inclusion should be an introduction to the
 methods which exemplify the Kleinian approach up to isometries (at least), and
 possibly extending to affine and projective transformations followed by some work
 on inversive geometry. Although Cartesian and vector geometry are the subject of
 some discussion, the treatment of them is too cursory and their power is therefore
 very much understated, which is all rather puzzling since, on page 152, with respect
 to geometrical methods, the author gives the following advice:

 'Make your tools general so that you can use them for every problem
 that you encounter in that field'

 Strangely, the book itself doesn't seem to adopt this as a working precept since,
 apart from the synthetic approach of the first five chapters, the methods under
 discussion do not extend beyond isometries and similarities. The slight extent (via
 several exercises) to which these are applied in the derivation of geometrical
 theorems make it difficult to see how such transformational methods can yield a
 body of results which is as rich as that which emanates from synthetic geometry. In
 other words, the Kleinian view of geometry does not emerge clearly enough for a
 book entitled 'Methods of geometry' and inversive geometry is barely mentioned.

 But given the relative dearth of innovative texts devoted to geometry in the last
 thirty years or more, it seems churlish to devote the first part of a review to
 comments which seem rather negative. This is so partly because the title of this
 book leads one to expect different emphases in the contents. Hence, the positive
 features of this work should be outlined with due clarity.

 Firstly, the author writes with enthusiasm and presents his material in such a
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 way that the reader will be drawn readily into active participation in the subject.
 Secondly, the coverage of foundational matters in the first three chapters is most
 welcome since there are not many geometry texts still in print which deal so fully
 with matters of axiomatic foundations (parallel axiom, Pasch's axiom, separation
 etc). Thirdly, this is a text which inspires an interest in the history of geometrical
 ideas since there is much historical commentary dispersed throughout the book,
 including a goodly number of biographical cameos of noted geometers. As such, and
 given the rich collection of exercises and suggestions for individual study projects,
 this book would be a very useful addition to departmental libraries as a reference text
 for those who are pursuing a course in the history of mathematics.

 References

 1. George A. Jennings, Modern Geometry with Applications, Springer-Verlag
 (1994).

 2. H. S. M. Coxeter and S. L. Greitzer, Geometry Revisited, MAA New
 Mathematical Library (1967).
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 A textbook of graph theory, by R. Balakrishnan and K. Ranganathan. Pp. 227.
 ?37.50. 2000. ISBN 0 387 98859 9 (Springer).

 This text would be suitable more for a postgraduate course than for a first
 undergraduate course. While starting from the basic definitions, it includes a number
 of topics and ideas which are not normally seen in undergraduate graph theory texts
 - e.g. the characterisation of graphs having Hamiltonian line graphs, due to Harary
 and Nash-Williams, Fournier's proof of Kuratowski's theorem on planar graphs, the
 Tutte matrix of a graph, Jaeger's theorem on the hamiltonicity of the line graph of a
 4-edge-connected graph, and recent work of Goddard, Kubicki, Oellermann and Tian
 on multipartite tournaments. I was interested to see a proof of the fact that a graph is
 Eulerian if and only if each edge belongs to an odd number of cycles, and I noted
 that Vizing's theorem on edge colourings of graphs was independently proved
 around the same time by R. P. Gupta.

 The book contains an interesting selection of material. Exercises are scattered
 throughout the text and sometimes at the end of a chapter, but there are no hints or
 solutions. There is an extensive list of over a hundred references.

 IAN ANDERSON

 University of Glasgow, Glasgow G12 8QW

 Bifurcations and catastrophes, by Michel Demazure. trans. D. Chillingworth.
 Pp. 301. ?27. 2000. (Soft cover) ISBN 3 540 52118 6 (Universitext, Springer).

 Based on a course given at the Ecole Polytechnique in Paris in 1984, this text
 could be regarded as a successor to the 'Notes' issued in the nineteenth century by
 such mathematicians as Cauchy and Camille Jordan. Like these predecessors, this is
 pure mathematics, with the important difference that the author has given historical
 connections at the end of each chapter. Thus we have some difficult mathematics
 placed in context, a general movement in mathematical writing to be welcomed;
 there is no attempt to make the mathematics 'easy' in an artificial way. Apart from
 the mention of physical applications involving such equations as van der Waals
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