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In this book the author gives a straightforward introduction to symmetry methods for
diﬀerential equations. Currently there are a number of other books on this subject ranging
from relatively elementary texts (e.g. [13, 24]) to more substantial comprehensive works
(e.g. [2, 10, 16, 22, 23]). This new book by Peter Hydon is of the former category and is
emminently suitable for advanced undergraduates and beginning postgraduate students.
Although the classical Lie method of symmetry reductions is entirely algorithmic, it
often involves a large amount of tedious algebra and auxiliary calculations which can
become virtually unmanageable if attempted manually, and so symbolic manipulation
programs have been developed, for example in Axiom, Macsyma, Maple, Mathematica,
muMATH and Reduce, to facilitate the calculations; excellent reviews of the diﬀerent
packages available and a discussion of their strengths and applications are given in [11, 12].
Hydon’s philosophy is to ﬁrst consider elementary examples to illustrate an aspect of
a symmetry method and then show how it can be applied to more signiﬁcant examples.
For example, in Chapter I, the ﬁrst two ordinary diﬀerential equations considered are
dy
= 0,
dx

and

dy
= y,
dx

(1)

which are two of the simplest possible diﬀerential equations. Then Hydon shows how
symmetry methods can be used to derive the solution of the Riccati equation
y + 1 y2
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x
x

(2)

in a very straightforward manner. Whilst the solutions of (1) are very simple, at ﬁrst sight
solving (2) might seem complicated though in fact its general solution is easily obtained
using symmetry methods. I feel that this approach, based upon examples rather than
technical details, is ideal for introducing students to symmetry methods for diﬀerential
equations.
In Chapter 1, an introduction to symmetries is given, starting from symmetries of
triangles and circles. However introducing the reader to the concept of a diﬀeomorphism
on page 2 seems a little out of place in between discussing symmetries of the triangle and
the circle. Lie symmetries of ﬁrst-order ordinary diﬀerential equations are discussed in
Chapter 2 and Lie point symmetries of higher-order ordinary diﬀerential equations are
discussed in Chapter 3. In Chapter 4, Hydon discusses how to use a one-parameter Lie
group including reduction of order using canonical coordinates, variational symmetries
and invariant solutions. Chapters 5 and 6 are concerned with Lie symmetries involving
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several parameters and the solution of ordinary diﬀerential equations with multi-parameter
Lie groups. In Chapter 7, symmetry techniques based on ﬁrst integrals are discussed.
Chapters 8 and 9 are concerned with Lie point symmetries of partial diﬀerential equations
and methods for obtaining exact solutions of partial diﬀerential equations. In Chapter
10, Hydon discusses the classiﬁcation of invariant solutions for both ordinary diﬀerential
equations and partial diﬀerential equations. Finally in Chapter 11, discrete symmetries
of diﬀerential equations are discussed. These discrete symmetries are a relatively new
concept which Hydon himself has been at the forefront of developing. At the end of
every chapter, there are suggestions for “Further Reading”, which I liked very much, and
exercises. Solutions and hints for some of the exercises are given at the end of the book.
However the bibliography given is rather limited and, for example, does not include any
reference to the original works of Lie. Further I feel that it would have been helpful
in some of the examples discussed to have given references to the origin and physical
applications of the diﬀerential equations considered. Also references to the original papers
in which symmetry methods were applied to these diﬀerential equations would have been
appropriate, especially for those equations where some of the details were omitted.
It is stated in the Preface that the ﬁrst six chapters consist of core material for a onesemester undergraduate course and I feel that this is about right. The material in these
ﬁrst six chapters has clearly been well worked through and contains numerous interesting
examples. However I feel that Chapters 8 and 9 on symmetry methods for partial diﬀerential equations are not quite as clear and instructive as the earlier chapters on symmetry
methods for ordinary diﬀerential equations. Hydon recommends in the Preface that students should learn how to use a computer algebra package, which I feel is excellent advice.
However Hydon then proceeds and only makes some rather limited comments on the use
of computer algebra which I feel is a little disappointing.
Overall I thoroughly recommend this book and believe that it will be a useful textbook
for introducing students to symmetry methods for diﬀerential equations. The topic is
thought by some to rely on “inspired guesswork” rather than the simple algorithms which
they actually are. I fully agree with Hydon’s comment in the Preface that “no one who
works with diﬀerential equations can aﬀord to be ignorant of these [symmetry] methods”.
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