
Preface

Originally a vector was regarded as an arrow of a certain length that could
represent a force acting on a material point. Over a period of many years,
this naive viewpoint evolved into the modern interpretation of the notion
of vector and its extension to tensors. It was found that the use of vectors
and tensors led to a proper description of certain properties and behaviors
of real natural objects: those aspects that do not depend on the coordinate
systems we introduce in space. This independence means that if we define
such properties using one coordinate system, then in another system we can
recalculate these characteristics using valid transformation rules. The ease
with which a given problem can be solved often depends on the coordinate
system employed. So in applications we must apply various coordinate
systems, derive corresponding equations, and understand how to recalculate
results in other systems. This book provides the tools necessary for such
calculation.

Many physical laws are cumbersome when written in coordinate form
but become compact and attractive looking when written in tensorial form.
Such compact forms are easy to remember, and can be used to state complex
physical boundary value problems. It is conceivable that soon an ability to
merely formulate statements of boundary value problems will be regarded
as a fundamental skill for the practitioner. Indeed, computer software is
slowly advancing toward the point where the only necessary input data will
be a coordinate-free statement of a boundary value problem; presumably
the user will be able to initiate a solution process in a certain frame and
by a certain method (analytical, numerical, or mixed), or simply ask the
computer algorithm to choose the best frame and method. In this way
vectors and tensors will become important elements of the macro-language
for the next generation of software in engineering and applied mathematics.

vii



viii Tensor Analysis

We would like to thank the editorial staff at World Scientific — espe-
cially Mr. Kwang-Wei Tjan and Ms. Sook-Cheng Lim — for their assistance
in the production of this book. Professor Byron C. Drachman of Michigan
State University commented on the manuscript in its initial stages. Lastly,
Natasha Lebedeva and Beth Lannon-Cloud deserve thanks for their pa-
tience and support.

Department of Mechanics and Mathematics L.P. Lebedev
Rostov State University, Russia

&
Department of Mathematics
National University of Colombia, Colombia

Department of Electrical and Computer Engineering M.J. Cloud
Lawrence Technological University, USA


