
Preface 

A significant amount of relativistic literature has, in the past few decades, 
been devoted to the study of symmetries in general relativity. This book 
attempts to  collect together the theoretical aspects of this work into some- 
thing like a coherent whole. However, it should be stressed that it is not 
a textbook on those exact solutions of Einstein’s equations which exhibit 
such symmetries; an excellent text covering these topics already exists in 
the literature. It is essentially a study of certain aspects of 4-dimensional 
Lorentzian differential geometry, but directed towards the special require- 
ments of Einstein’s general theory of relativity. Its main objective is to  
present a mathematical approach to symmetries and to the related topic 
of the connection and curvature structure of space-time and to pay atten- 
tion to certain problems which arise and which worry mathematicians more 
than physicists. It is also hoped that certain of the chapters, for example 
those on manifold theory and holonomy groups, may serve as more or less 
self contained introductions to  these important subjects. 

The book arose out of many years work with my research students in 
the University of Aberdeen and I thus wish to  record my gratitude to  M.S. 
Capocci, W.J. Cormack, J. da Costa, R.F. Crade, B.M. Haddow, Hassan 
Alam, C.G. Hewitt, A.D. Hossack, S. Khan, M. Krauss, W. Kay, M. Lampe, 
D.P. Lonie, D.J. Low, L.E.K. MacNay, N.M. Palfreyman, M.T. Patel, M.P. 
Ramos, A.D. Rendall, M. Robertson, I.M. Roy, G. Shabbir, J.D. Steele, 
J. Sun, J.D. Whiteley and the late D. Negm. I would also like to  thank 
the many friends and colleagues, both in the University of Aberdeen and 
elsewhere, who contributed in one way or another to the preparation of this 
book and, in particular, D. Alexeevski, A. Barnes, P. Bueken, J. Carot, 
M.C. Crabb, S. Hildebrandt, C.B.G. McIntosh, M. Sharif, Ibohal Singh, 
I.H. Thomson, E.H. Hall, S. Munro and the late C. Gilbert. 
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Finally I wish to  record my sincere thanks to  John Pulham, whose con- 
versations on mathematics and physics and help in preparing this book 
have left me with a debt I can never repay, to Louise Thomson for her ex- 
cellent typing of most of the manuscript, to the World Scientific Publishing 
Company for their infinite patience and to  Aileen Sylvester for her unselfish 
understanding and support. 




