transient wave equations, Cohen’s ex-
tension of the Yee scheme is more ef-
ficient and accurate than the classical
Lagrange finite elements. The im-
provements result from Cohen’s use of
anew class of elements, called edge el-
ements, to ensure continuity at the
elemental interfaces of the tangential
components of the finite-element
basis functions.

The book’s last chapter (chapter
14), devoted to outflow boundary con-
ditions, analyzes in detail the method
of perfectly matched layers (PML).
The chapter mentions other methods,
but not in enough detail for the unfa-
miliar reader to compare their merits
with those of PML.

Cohen’s book should be useful, es-
pecially to new researchers, and could
even be a reference in a course. I
would not recommend it as a textbook,
because it has no problem sets, is not
self-contained, and does not treat
other useful topics such as compact
schemes, explicit and implicit filter-
ing, and discontinuous Galerkin
methods. However, I recommend the
book for its clear and cogent coverage
of the material selected by its author.

George Em Karniadakis

Brown University
Providence, Rhode Island
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Complex networks pervade our world.
A few familiar examples include the
metabolic network in a tiny cell, neu-
ral networks in the brain, networks of
friends and acquaintances in a society,
collaboration networks in scientific
communities, ecological networks,
economic networks of international
companies trading worldwide, the In-
ternet, and the World Wide Web. Find-
ing the laws that govern the forma-
tion, evolution, and function of
complex networks has been a major
concern in recent research.

http://www.physicstoday.org

Nexus, by Mark Buchanan, and
Linked, by Albert-Laszl6 Barabasi,
tell the fascinating story of physicists’
and mathematicians’ search for the
laws of complex networks. Both
books, clearly and elegantly written
for a lay audience, make three main
points. First, the reductionistic ap-
proach that dominated science in the
last century will not help us to un-
derstand complex networks. The spe-
cific nature of the individual network
elements is irrelevant to understand-
ing the collective behavior of the net-
work in much the same way as the de-
tailed properties of a water molecule
are irrelevant to understanding tur-
bulence. As Barabéasi put it in the
first chapter of Linked, “. . . here is a
secret that never makes the head-
lines: We have taken apart the uni-
verse and have no idea how to put it
back together.”

Second, networks in nature do not
have the kind of homogeneous ran-
dom architectures that the eminent
mathematicians Paul Erdos and Al-
fred Rényi analyzed in the mid-20th
century. On the contrary, real net-
works such as the Web or the Inter-
net, which were assembled through
the collective action of millions of in-
dividuals acting separately and ran-
domly, are far from random or homo-
geneous. (This is one reason they are
called complex networks.) Using in-
teresting and well documented exam-
ples, Buchanan and Barabasi show
that departure from randomness ap-
plies not only to informatics networks,
but also to cellular, social, and ecolog-
ical networks.

The third main point in Nexus and
Linked is that a common architecture
may be shared by such diverse sys-
tems as the metabolic network inside
the cell, the Hollywood movie-actor
network, and the network of sexual
contacts in a human society.

Although Nexus and Linked over-
lap in many respects, on this third
point they diverge in their emphasis.

Buchanan’s Nexus emphasizes the
small-world architecture, in which
network elements connect mostly to
their near neighbors and only infre-
quently to distant elements. The
small-world architecture in a social
network was made evident by the
Harvard psychologist Stanley Mil-
gram in 1967 and is popularly known
as “six degrees of separation”: Any two
people in the world are separated, on
average, by only six acquaintances.

On the other hand, Barabasi’s
Linked emphasizes another architec-
ture called scale-free topology, charac-
terized by inhomogeneous connections.
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Most elements are poorly connected,
but a few are highly connected. The
highly connected elements, or “hubs,”
are crucial in holding the network to-
gether. Barabasi has made pioneer-
ing contributions to discovering and
characterizing the scale-free archi-
tecture and writes enthusiastically
about it. In Linked, he recounts in a
personal and authoritative way the
discoveries made by his group. He
uses well-organized notes at the end
of the book to credit several other sci-
entists who also contributed to un-
raveling the properties of complex
networks.

Both Nexus and Linked are full of
anecdotes about network scientists
and how they achieved their discover-
ies. These anecdotes add an enjoyable
touch of wonder to the narrative. They
also reinforce the ubiquity and impor-
tance of scale-free and small-world
architectures.

Although Nexus and Linked
taught me much and inspired me in
my own research, there are a few
things I did not like. For example,
Linked contains few figures. The nar-
rative is light and pleasant, but good
figures could have made it even bet-
ter. Two salient concepts, the scale-
free topology and preferential attach-

ment, are poorly illustrated with bad
quality figures.

More fundamentally, both authors
overstate the scope of the new science
of networks in an attempt to connect
scientific disciplines and to unify the
laws of networks. For instance, in
Nexus, Buchanan states that “. . . the
wiring of the human brain turns out
to have the very same small-world
structure as our social networks . ..”
(p. 197). The above is misleading and
inaccurate. Social networks that have
been analyzed exhibit a scale-free
topology not found in the brain’s neu-
ral connections (Nature 411, 907,
2001; Nature 386, 452, 1997).

When describing the 1997 eco-
nomic crisis in Asia and its cascading
worldwide effects, Barabdsi claims
that “South America and Mexico had
experienced similar cascading fail-
ures two years earlier. It is surely not
the last either, despite all the meas-
ures banks and governments seem to
have taken to avoid it.” (p. 211). That
is also inaccurate. It has been thor-
oughly argued that the 1994-1995
Mexican crisis resulted from avoid-
able internal political and economic
mistakes, and not from an automatic
cascade through a network. See for in-
stance Sidney Weintraub’s Financial

Decision-Making in Mexico: To Bet a
Nation (U. of Pittsburgh Press, 2001).
Barabasi also overemphasizes the
importance of preferential attach-
ment, an aggregation process he and
his group proposed to account for the
scale-free network topology. For ex-
ample, Barabési argues that “prefer-
ential attachment is unquestionably
present on the Internet. This was
first demonstrated by Soon-Hyung
Yook and Hawoong Jeong, both work-
ing in my group . ..” (p. 152). Recent
studies do not seem to support this
statement (Proc. Natl. Acad. Sci.
USA 99, 2573, 2002). Although other
mechanisms for the scale-free topol-
ogy were proposed, Barabdsi does not
mention them. See, for example,
Bernardo A. Huberman’s The Laws of
the Web: Patterns in the Ecology of In-
formation (MIT Press, 2001).
Despite their few flaws, which no
doubt will be ironed out in subsequent
editions, both books provide valuable
insights on the complexity of our
world and contribute substantially to
the popular-science literature. I
strongly recommend them.
Maximino Aldana-Gonzalez
University of Chicago
Chicago, Illinois
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