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or amorphous solids, and glasses, for
example, were notoriously hard to de-
scribe mathematically probably due
to the lack of an adequate language—
that is, until fractional-calculus meth-
ods were applied.

Physics of Fractal Operators, by
statistical physicists Bruce West,
Mauro Bologna, and Paolo Grigolini, is
a timely introduction that discusses
the basics of fractional calculus. It also
considers generalizations of standard
physical approaches such as path in-
tegrals and the Langevin and
Fokker–Planck equations. Those gen-
eralizations, whose interrelations and
connections are stressed in the book,
describe complex, nonlocal systems.
Most of the approaches discussed have
already proved to be useful, and many
things that may seem evident, or at
least clear, in classical cases show new
and nontrivial facets when revisited in
the light of fractional calculus. The
book also contains considerable mate-
rial on techniques that are not widely
used but may be potentially powerful.
Examples include fractional deriva-
tives of fractal functions and fractional
integral transforms.

West, Bologna, and Grigolini’s text
has an almost singular place in the
physics literature, although it might
be compared to the often cited book
Applications of Fractional Calculus in
Physics edited by Rudolf Hilfer (World
Scientific, 2000). Hilfer’s book covers
a wider variety of physical topics;
however, as in any edited book, it
lacks both a single line of argumenta-
tion and a continuity of discussion.

Fractional calculus is just as old as
calculus itself, yet its approaches and
tools are not taught in introductory
calculus courses. Nor is fractional cal-
culus familiar to most of the theoreti-
cal physics community, which consid-
ers it kind of exotic. The time is ripe
to start teaching the subject to stu-
dents. Physics of Fractal Operators,
which actively promotes the use of
fractional calculus in physics, may
help teachers develop an appropriate
curriculum. 

But, as the very first sentence of the
book says, “This is not a text book.”
And that sentence is true, even if some
of the book’s discussion approaches
textbook style. Chapter 1, for example,
starts by discussing basic notions of
Hamiltonian and Lagrangian me-
chanics. But it misses the chance to ex-
plain how fractal, nondifferentiable
functions and involved memories ap-
pear from essentially smooth behav-
iors. The chapter can be understood by
those having a profound knowledge of
classical statistical physics, but would
only confuse beginners. In brief, the

book’s abundance of material makes it
very useful to researchers working in
the field of complex systems and sto-
chastic processes: It should help those
who want to teach fractional calculus
and it will definitely motivate those
who want to learn: But it probably
does not work well as a text to closely
follow in an introductory course.

Typically, the main drawback of a
science book on any still-evolving sub-
ject is that it is written too soon.
Physics of Fractal Operators, how-
ever, is somewhat behind the times.
Except for “in press” works of the au-
thors themselves, the latest refer-
ences are to items published in 2000.
The years since have seen the field
develop rapidly. Progress has been es-
pecially rapid with regard to frac-
tional transport equations, a topic
covered in the book but in a manner
that is definitely too short and partly
out of date: For a more comprehensive
treatment see the discussion by Ralf
Metzler and Yossi Klafter in Physics
Reports, volume 339, page 1, 2000.
Some statements in the book are too
bold: They recall the early days of
work on fractals, when proponents ar-
gued that all physics was fractal and
none of classic physics would survive.

Igor M. Sokolov
Humboldt University

Berlin, Germany
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PDF online at http://www.nap.edu/
10477.html (177 pp.). ISBN 0-309-08509-8
paper, ISBN 0-309-50800-2 PDF

Worlds Beyond: The Thrill of Planetary
Exploration as Told by Leading Ex-
perts. S. A. Stern, ed. Cambridge U.
Press, New York, 2002. $58.00, $21.00
paper (161 pp.). ISBN 0-521-81299-2,
ISBN 0-521-52001-0 paper

Texts and Education
Statistical Mechanics Made Simple: A
Guide for Students and Researchers.
D. C. Mattis. World Scientific, River Edge,
N.J., 2003. $48.00, $24.00 paper (252 pp.).
ISBN 981-238-165-1, ISBN 981-238-166-X
paper

Structure and Dynamics: An Atomic
View of Materials. M. T. Dove. Oxford
Master Series in Condensed Matter
Physics. Oxford U. Press, New York, 2003.
$85.00, $42.50 paper (334 pp.). ISBN 0-19-
850677-5, ISBN 0-19-850678-3 paper

The Theory of the Electromagnetic
Field. D. M. Cook. Dover, Mineola, N.Y.,
2002 [1975, reissued]. $26.95 paper (510
pp.). ISBN 0-486-42567-3

Vectors and Tensors in Engineering
and Physics. 2nd edition. D. A. Daniel-
son. Westview Press, Boulder, Colo., 2003
[1992]. $40.00 paper (282 pp.). ISBN 0-
8133-4080-2

Miscellaneous
Back-of-the-Envelope Physics. C.
Swartz. Johns Hopkins U. Press, Balti-
more, Md., 2003. $65.00, $19.95 paper
(155 pp.). ISBN 0-8018-7262-6, ISBN 0-
8018-7263-4 paper

Blood Evidence: How DNA is Revolu-
tionizing the Way We Solve Crimes.
H. C. Lee, F. Tirnady. Perseus, Cambridge,
Mass., 2003. $26.00 (418 pp.). ISBN 0-7382-
0602-4

Encyclopaedia of Scientific Units,
Weights, and Measures: Their SI
Equivalences and Origins. F. Car-
darelli (translated from French by M. J.
Shields). Springer-Verlag, New York, 2003
[1999, revised]. $160.00 (848 pp.). ISBN 1-
85233-682-X

Handbook of Reliability Engineering.
H. Pham, ed. Springer-Verlag, New York,
2003. $199.00 (663 pp.). ISBN 1-85233-
453-3

The Oxford Companion to the History
of Modern Science. J. L. Heilbron, ed.
Oxford U. Press, New York, 2003. $110.00
(941 pp.). ISBN 0-19-511229-6

The Path: A One-Mile Walk Through
the Universe. C. Raymo. Walker, New
York, 2003. $21.00 (197 pp.). ISBN 0-8027-
1402-1

STACS 2003: 20th Annual Symposium
on Theoretical Aspects of Computer
Science. H. Alt, M. Habib, eds. Lecture
Notes in Computer Science 2607. Proc.
symp., Berlin, Germany, Feb.–Mar. 2003.
Springer-Verlag, New York, 2003. $102.00
paper (700 pp.). ISBN 3-540-00623-0        �
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