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F R O M  T H E
E D I T O R S

patterns that are complex and indistinguishable from ran-
dom ones, a remarkable result for such a simple algo-
rithm. As of this writing, Amazon.com ranks Wolfram’s
book number 18 in sales of all books. To put this in per-
spective, I checked the rank of the Feynman lectures (Ad-
dison-Wesley, 1970), which was 2,003, and of Marc Kac’s
little masterpiece, Statistical Independence in Probability
Analysis and Number Theory (Mathematical Assoc. of
America, 1959), which was 1,040,441. Even if the sales
figures were less impressive, a scientific book whose cen-
tral premise is that the universe is an algorithm is bound
to be of great interest to anyone concerned with compu-
tational science and engineering, and many other people
as well. This issue of CiSE contains two reviews of A New
Kind of Science. My purpose here is to make a few remarks
about the directions this new science might take.

Although the book is beautifully produced and rather
inexpensive for such a high-quality production, these
facts alone don’t explain its popularity. Its appeal, I think,
is due to the breadth of vision and the magnitude of the
claims it makes. I’m thrilled by the vision but also slightly
worried by the claims.

Suggestion 1: Make it a science
Science is important because of its ability to predict.

Ideally, the predictions are quantitative, precise, and ver-
ifiable via experimental observation. We can predict, for
example, that if we drop two objects from a height of two
meters in a room that contains nothing else (including
air), the objects will reach the floor in 0.783 seconds and
that when they do, their velocities will both be 7.67 me-
ters per second. We can check this prediction with a
clock and a measuring rod. At present, I don’t see how to

use cellular automata to make predictions about the out-
come of physical experiments.

Suggestion 2: Prove things
The proof’s purpose is to decrease the risk of reaching

a false conclusion due to an error in reasoning. Naturally,
not every important scientific fact is amenable to proof.
For example, it’s likely that we can’t actually give a rig-
orous proof of the second law of thermodynamics, al-
though Marc Kac comes close in the last chapter of the
book mentioned earlier. Although we can’t prove some
of the most important things, proving what we can prove
is essential to the health of an analytical and computa-
tional science. For one thing, it forces us to make careful
definitions. A careful definition of complexity might help
clarify the claims made for Rule 30.

Suggestion 3: Connect the new science
with the old

A paradoxical feature of probability theory, when ap-
plied to statements about real numbers, is that things that
happen with probability one seldom occur in “real life.” A
related phenomenon is that some things appearing to be
extremely special are actually common and even univer-
sal. The standard joke goes as follows (P is a probabilist,
and G is just some guy giving a reasonable response):

P: Pick a number between zero and 10.
G: Four.
P: How interesting that you picked an integer! That’s
a zero-probability event.

Although nobody would actually have such a conver-
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sation (except perhaps in the lounge of your local math-
ematics department), some real-world probability facts
are just as strange. With probability one, every real num-
ber is irrational—in fact, transcendental—but not many
transcendental numbers are known explicitly. Stranger
still, with probability one, all real numbers are “normal,”
meaning they are provably complicated. Only a handful
of normal numbers are known explicitly.

Deeper results reveal more surprises. If we choose a
number x between zero and one uniformly at random and
write out the digits of the continued fraction expansion
for x, say a1, a2, …, ak, …, then the average of the log(ak)
converges to a unique constant K for all x, except for per-
versely chosen zero-probability cases. In other words, the
constant K is universal. The proof is an application of the
ergodic theorem (again, see Kac’s book).

Is this result any less amazing or fundamental than
Wolfram’s Principle of Computational Equivalence? I

think not. For all we know, the Principle of Computa-
tional Equivalence could be a corollary of this result. In
any case, it is science, it is proved, and it is firmly con-
nected to the rest of science. Cellular automata might
very well turn out to be the foundation of a new, more
vigorous science. There certainly is something absolutely
fundamental about algorithms. But much rigorous work
remains to be done before we can build an edifice on this
new foundation.

Correction

David Beazley received his PhD from the University
of Utah, not from the University of Oregon (as the
last issue claims). We apologize for any confusion this
error might have caused.

PURPOSE The IEEE Computer Society is the world’s

largest association of computing professionals, and is the

leading provider of technical information in the field.

MEMBERSHIP Members receive the monthly

magazine COMPUTER, discounts, and opportunities

to serve (all activities are led by volunteer mem-

bers). Membership is open to all IEEE members, af-

filiate society members, and others interested in the

computer field.

B O A R D  O F  G O V E R N O R S
Term Expiring 2002: Mark Grant, Gene F. Hoff-
nagle, Karl Reed, Kathleen M. Swigger, Ronald Wax-
man, Michael R. Williams, Akihiko Yamada 

Term Expiring 2003: Fiorenza C. Albert-
Howard, Manfred Broy, Alan Clements, Richard A.
Kemmerer, Susan A. Mengel, James W. Moore,
Christina M. Schober

Term Expiring 2004: Jean M. Bacon, Ricardo
Baeza-Yates, Deborah M. Cooper, George V. Cy-
benko, Wolfgang K. Giloi, Haruhisha Ichikawa, 
Thomas W. Williams
Next Board Meeting: 8 Nov 02, Boston MA..

I E E E  O F F I C E R S
President: RAYMOND D. FINDLAY

President-Elect: MICHAEL S. ADLER

Past President: JOEL B. SYNDER

Executive Director: DANIEL J. SENESE

Secretary: HUGO M. FERNANDEZ VERSTAGEN

Treasurer: DALE C. CASTON

VP, Educational Activities: LYLE D. FEISEL

VP, Publications Activities: JAMES M. TIEN

VP, Regional Activities: W. CLEON ANDERSON

VP, Standards Association: BEN C. JOHNSON

VP, Technical Activities: MICHAEL R. LIGHTNER

President, IEEE-USA: LeEARL A. BRYANT

EXECUTIVE COMMITTEE
President: WILLIS K. KING*
University of Houston
Dept. of Comp. Science
501 PGH
Houston, TX 77204-3010
Phone: +1 713 743 3349 Fax: +1 713 743 3335
w.king@computer.org

President-Elect: STEPHEN L. DIAMOND*

Past President: BENJAMIN W. WAH*

VP, Educational Activities: CARL K. CHANG *

VP, Conferences and Tutorials: GERALD L. ENGEL*

VP, Chapters Activities: JAMES H. CROSS†

VP, Publications: RANGACHAR KASTURI†

VP, Standards Activities: LOWELL G. JOHNSON

(2ND VP)*

VP, Technical Activities: DEBORAH K. SCHER-

RER(1ST VP)*

Secretary: DEBORAH M. COOPER*

Treasurer: WOLFGANG K. GILOI*

2001–2002 IEEE Division VIII Director:
THOMAS W. WILLIAMS

2002–2003 IEEE Division V Director:
GUYLAINE M. POLLOCK†

Executive Director: DAVID W. HENNAGE†

*voting member of the Board of Governors

COMPUTER SOCIETY WEB SITE
The IEEE Computer Society’s Web site, at 
http://computer.org, offers information and samples
from the society’s publications and conferences, as well
as a broad range of information about technical com-
mittees, standards, student activities, and more.

COMPUTER SOCIETY OFFICES
Headquarters Office

1730 Massachusetts Ave. NW 
Washington, DC 20036-1992
Phone: +1 202 371 0101 • Fax: +1 202 728 9614
E-mail: hq.ofc@computer.org

Publications Office
10662 Los Vaqueros Cir., PO Box 3014
Los Alamitos, CA 90720-1314
Phone:+1 714 8218380
E-mail: help@computer.org
Membership and Publication Orders:
Phone: +1 800 272 6657 Fax: +1 714 821 4641
E-mail: help@computer.org

European Office
13, Ave. de L’Aquilon
B-1200 Brussels, Belgium
Phone: +32 2 770 21 98 • Fax: +32 2 770 85 05
E-mail: euro.ofc@computer.org

Asia/Pacific Office
Watanabe Building
1-4-2 Minami-Aoyama,Minato-ku,
Tokyo107-0062, Japan
Phone: +81 3 3408 3118 • Fax: +81 3 3408 3553
E-mail: tokyo.ofc@computer.org

E X E C U T I V E  S T A F F
Executive Director: DAVID W. HENNAGE
Publisher: ANGELA BURGESS
Assistant Publisher: DICK PRICE
Associate Executive Director: ANNE MARIE KELLY
Chief Financial Officer: VIOLET S. DOAN
Director, Information Technology & Services:
ROBERT CARE
Manager, Research & Planning: JOHN C. KEATON

12-JULY-2002


