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C.J. CAMILLERI: Vector Analysis with a mild introduction to Cartesian Tensors, Malta University Press, 1994, Lm8.50. 
IT IS NOT OFTEN that we see the publication in Malta of a mathematics textbook, particularly a university-level text. To produce such books is generally expensive and the readership is often very limited. This makes the appearance of Professor Camilleri’s book on vector analysis, based on lectures he has given, for a number of years, to mathematics and science undergraduates, even more welcome. 

The simplest explanation of the ‘vector’ is perhaps as a mathematical quantity which has both magnitude and direction. For example, if two cars meet head-on when one is travelling at 30 miles per hour while the other one is travelling at 20 miles per hour, then it is not difficult to reason that, relative to the first car, the second one is approaching it at a speed of 50 miles per hour.

But if the approach between the two cars is not head-on, the calculation of the relative velocity would not be so simple. One would have to take into consideration the angle between the directions of approach of the two cars. One cannot simply add the two numbers 30 and 20. Each of the two velocities would have to be represented by a quantity which somehow contains all the information about the magnitude and the direction of the velocity. The addition of such quantities, called vectors, is not quite the same as the usual addition of two numbers.
Beautiful mathematics 

From such modest beginnings, the theory of vectors has developed into one of the most important branches of mathematics. It is intensely studied both because it yields beautiful mathematics and because of its wide applicability in such diverse areas as mechanics, statistics and economics.


In his book, Professor Camilleri, who is Head of the Mathematics Department at the University of Malta, takes a concrete and down-to-earth approach to the study of vectors. He restricts himself to three-dimensional vectors, but he takes his readers right into the heart of the technical intricacies involved in the manipulation of such vectors using  what is known as “Einstein’s summation convention” (which is essentially a way of dealing with several equations at one go) and he covers - the very important integral theorems of Gauss, Green and Stokes.

 The final chapter contains a brief treatment of applications to fluid flow, heat flow, soil mechanics and potential field theory. Each chapter contains several carefully chosen exercises with answers and notes to most of them in an appendix.

   
Professor Camilleri also presents some novel modifications of his own to the usual summation convention and this enables him to obtain very compact expressions for some very important operations on vectors whose usual representation is notoriously long-winded.


The power of this convention is illustrated on the front cover of the book; in one diagram and five short lines of mathematical formulae are contained a summary of several equations which the student working in the area would need to refer to regularly. Like a piece of good mathematics, this cover is attractive and cleverly multifunctional.

Sophisticated software


What readership is this text aimed at? It should be primarily of interest to university students studying mathematics or physics or engineering. But teachers, particularly those teaching applied mathematics or physics at sixth-form level, should enjoy this book. The first four chapters certainly have much which is relevant to a sixth-form syllabus.


One final word about the production of this text, the whole book, including the front and back covers and the intricate diagrams and complex mathematical formulae it contains, was produced and typeset by the author on a personal computer. This is a growing trend in mathematical publishing, and it has been made possible thanks to TEX and LATEX the highly sophisticated software developed primarily for the typesetting of mathematical text.


This software has made it possible cut down enormously on the cost of producing scientific books without compromising on high standards of presentation.  This book is an excellent example of this new way of producing mathematics books.
     









Josef Lauri

