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The field of fluid dynamics is a classical
one with many subdisciplines, most of

which have many active researchers.
Among the latter are mechanical,
chemical and aeronautical engineers,
geophysicists, astrophysicists, bio-
mechanicians and applied mathema-
ticians. No book can cover the entire
subject; an author has to make
choices.

In his Introduction to Theoretical
and Computational Fluid Dynamics,
Costas Pozrikidis has written a book
on the fundamentals of fluid mechanics
from the point of view of an applied
mathematician. The preface claims
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that the book is both “introductory”
and “useful to researchers.” It could
serve as an introduction to the subject
for mathematically sophisticated stu-
dents, but for others it would be re-
garded as advanced. The style of the
book suggests comparison to the well-
known Introduction to Fluid Dynam-
ics by George Batchelor (Cambridge
U. P, 1967). The two overlap consid-
erably. Among the differences are that
Batchelor covers compressible flow and
aerodynamics, while Pozrikidis pro-
vides material on hydrodynamic sta-
bility and numerical methods, about
which more will be said later.

On the subjects covered in both
books, Batchelor’s approach is more
physically motivated, preferring words
to equations, while Pozrikidis’s is more
formal and mathematical; both books
are quite well written. The choice is
thus a matter of the reader’s taste,
but I, as an engineer with a physics
background, would select Batchelor’s
book for an introductory course and
Pozrikidis’s text for a second course.

Pozrikidis makes very limited use
of experimental results in his book.
This is perhaps not surprising, given
the title of the book, but there are
points at which a nice picture would
have served as well as equations or
words. As an example of the kind of
treatment one can expect, consider the
chapter on hydrodynamic stability.
There are, as the author points out,
several books and review articles de-
voted to this subject. He therefore
presents an overview of the methods
used to investigate stability, including
normal mode analysis, Green’s func-
tions, Laplace transforms and numeri-
cal methods. Most of the important
basic theorems of this subject are
given. Presentation and discussion of
results are allotted only a few pages.

There is a nice section in the same
chapter on the stability of a liquid film
on a wall, which takes into account the
effects of surface tension—something
that one might not expect in an intro-
ductory work. The section on numeri-
cal methods is too short to be really
useful and does not cover all of the
methods. Notably missing is any men-
tion (except in passing) of critical layers
and their effect on stability. All in all,
this chapter gives a good flavor of the
way linear stability analysis is con-
ducted, but not much is said about the
physical mechanisms or the states that
result from instability.

The title mentions computational
methods, and three chapters near the
end of the book are devoted to this
subject; computational approaches are
also found in the other chapters, but
these three chapters are concerned
with boundary integral methods (for
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potential flow), convection—diffusion
problems and incompressible viscous
flow. They are short and present a
number of methods, with little discus-
sion of how they work, how good they
are, to what they may be applied or
how to choose among them. Also,
many of the most powerful modern
techniques, such as multigrid and con-
jugate gradient methods, are not even
mentioned.

All in all, this is a useful addition
to the literature for readers whose in-

terests lie on the mathematical or theo-
retical side of fluid mechanics.

JOEL H. FERZIGER

Stanford University

Stanford, California
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