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This book is written with the intention to provide an introduction to the fundamental concepts and
basic equations of fluid dynamics and to illustrate the application of numerical methods for solving
fundamental and practical problems of incompressible Newtonian fluid flows. The author realizes that it
is difficult to cover all the topics mentioned adequately in a single volume, and he warns the reader in
the introduction by pointing to his preference in the sense that “the physical descriptions of the motion
are kept to a moderate level, and mathematical description and computation are treated preferentially”.
The style chosen reminds one in a way of Bird, Stuart and Lightfoot’s book “Transport phenomena”, but
the preference of casting the various fluid mechanical problems into mathematical description is soon
confirmed.
The book offers 13 chapters with two appendices. It begins with the “Kinematics of a flow”, followed
by an “Analysis of kinematics”; it then turns to “Stresses, the equation of motion, and the vorticity
transport equation”. The next three chapters deal with “Hydrostatics”, “Computing incompressible flow”,
and “Flow at low Reynolds numbers”. The following chapter on “Irrotational flow” is followed by “Boundary
layers” and “Hydrodynamic stability”. Chapter 10 contains a description of “Boundary-integral methods
for potential flow”, and chapter 11 is concerned with “Vortex motion”. The last two chapters are meant
as an introduction to numerical integration techniques: “Finite difference methods for the convection-
diffusion equation” and “Finite difference methods for incompressible Newtonian flow”. These chapters
are supplemented by two appendices, “Index notation, differential operators, and theorems of vector
calculus” and “Primer of numerical methods”. All chapters contain a set of problems, and, in addition to
those, a special set of computer problems. The first eight chapters are meant as an introduction course
in fluid mechanics, while the last five are written as an introduction into computational fluid mechanics.
The book contains a lot of information on mathematical formulations of flow problems and corresponding
solutions for problems which allow such a description, including references to the various subjects covered.
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