Electronic Textbook Series by Professor C J Camilleri   -   Review on Engineering Today
Professor C J Camilleri has written a series of mathematics textbooks based on courses he gave to students in the science and engineering faculties at the University of Malta where for many years he was head of the Mathematics Department. His long teaching experience shows through in his clear exposition and the exceptional communicative quality of his product. Each book has a number of introductory chapters leading gently to the core of the subject matter. Each chapter contains a number of carefully chosen exercises which are intended to test the reader’s understanding of the basic concepts introduced in that chapter. Harder problems are given hints or part solutions in the Answers and Notes section at the end of the books. In each book the reader is also provided with a thorough index.

 “Vector Analysis with a gentle introduction to Cartesian Tensors” was published in 1994. In this book Professor Camilleri 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.” 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. 

   
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.

  
 “Tensor Analysis with Applications to Geometry and Continuum Mechanics,” a welcome sequel to his book on vector analysis, was published in 1999. General tensors, otherwise also known as multilinear maps by mathematicians, are increasingly being used in practically all applications that involve several variables. The classical roots are in differential geometry, general relativity and quantum mechanics in physics, but are now increasingly being applied to multivariate analysis in statistics and econometrics.

The content value of Professor Camilleri’s book on tensors is greatly enhanced by the inclusion of two chapters on the use of tensors to two applications that historically have had close ties to tensor analysis. In a chapter on geometry, the general theory of curves and surfaces is considered, although the methods clearly apply to more generalised sets. The other application is to continuum mechanics and rheology, which in lay terms is simply the study of the equations of state relating to materials which exhibit both elastic and viscous properties. Being Professor Camilleri’s pet subject the topic is expertly presented — using the machinery of tensor analysis developed in the previous chapters, especially his novel modification to the summation convention, the complex equations for fluid flow are covered in a few pages that would normally take much longer.

 “Classical Mechanics an introduction to Newtonian and Lagrangian Methods” is the latest book by Professor Camilleri. In this book both Newtonian and the Lagrangian methods are discussed and compared. These are alternative and equivalent formulations of the equations of motion both leading to differential equations which, when solved, describe the nature of the motion of a system. In the Newtonian approach the acceleration of the system under the action of the applied forces caused by external agencies is considered. The resulting accelerated motion is governed by Newton's second law. In the Lagrangian approach the kinetic and potential energies of the system are considered, both of which are scalar functions and are therefore invariant under coordinate transformations. This book is very rich in worked examples and figures which will be invaluable to the reader. 
What readership: The textbooks will prove to be useful not only to undergraduate applied mathematicians but also to engineers and physicists, and anyone who wants a `hands-on’ approach to the subjects.
Sophisticated Software: In what is a sign of the times, the textbooks were produced and typeset entirely by the Professor Camilleri, from front cover to back cover, on a personal computer. This was made possible thanks to freeware software LATEX, developed by the American Mathematical Society.
The Second Edition of the textbooks is available in personalized electronic Portable Document Format (PDF). For more information contact Professor Camilleri by e-mail at ccam1@um.edu.mt or visit his webpage at http://staff.em.edu.mt/ccam1 .   
Printed copies of Vector Analysis and Tensor Analysis are available from MUS whose website is http://www.mus.com.mt/ .
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Picture caption: Professor Camilleri presenting a personalized copy of his Textbook Series in electronic-PDF format on CD to Ing. Alex Tranter, President of COE
