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Mathematics *at Forefront
of! Gulf War

Bill Haf ferty

IKE parents looking on in = startled wonder’ at the works of
L their children, knots of mathematicians clustered last week
around television sets in the San Francisco Hilton Hotel to watch
the war against Iraq unfold.

[2] The 4,000 mathematicians were attending joint meetings of
the American Mathematical Society,the Mathematical Association of
America and the Society for Industrial and Applied Mathematics,

[3] While the world * marveled at® films of missiles striking I-
raqi targets with uncanny accuracy, the mathematicians may have
been the only watchers who understood the role they had played
in the bombardment.

[4] The technology employed in the allied air attack is firmly
* rooted in* complex theorems and algorithms. { World War 1
was the chemist’s war because of the poisonous gases used and
World War II the physicist’ s war because of the atomic bomb,
then this war could be justifiably® called the mathematician’s war.

[5] Virtually® every mathematical discipline seems to be find-
ing some application in Operation Desert Storm:

@ Control theory, a mathematical discipline dealing with the
control of mechanical systems, used in missile guidance and target-
ing systems.

@ Coding theory, used in éignal and image processing to un-
derstand radar and satellite data.

@ Cryptography and cryptanalysis, used to encode allied com-
munications and decipher enemy transmissions.

@ Statistics, used to plan the logistics of such a massive de-
ployment of personnel and supplies,

(6] Dr. Andre Manitius, a professor of electrical and computer
engineering at George Mason University in Fairfax, Va., was struck’
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by the precision bombing.

(7] “What we are seeing is a direct result of the implemen-
tation of control theory,”he said. “Mathematics here could be said
to be actually saving lives because of the precision and accuracy
made possible, ”

[ 8  For example, he said, the Patriot system requires a
tremendous amount of mathematical computations to hit an incom-
ing Scud missile. Trajectory data retrieved from radar and satellites
contain many errors that have to be xcleaned up.® And the
changing positions of the incoming missile and the intercepting Pa-
triot missile must be calculated forward® in three dimensions.

[9] All of this involves the use of complex algorithms, or
mathematical recipes of computation steps that tell the missile” s
computer what to do.

[10] Mathematics and the military are not new acquaintances,
and government funding for math research has grown steadily
since world War II. The National Security Agency is reportedly
the largest employer of mathematicians in the United States. But
many of the mathematicians gathered at the conference chal-
lenged their' roles in weapons development.

[11]Dr. Samuel Anderson,a mathematician at the New School
of Social Research in New York, even suggested that mathemati-
cians involved in Department of Defense research should x “cease
and desist!! that activity.”

[12] » For better or for worse,'? mathematics appears * linked
inexorably with!® military technology. Said Dr. Samuel Rankin, head
of the mathematical sciences department at Worchester Polytechnic
Institute in Worchester, “Mass, ; “The further you go out into the
scientific and technological frontiers, especially in the kinds of
things we are seeing today,you are going to find mathematics. ”

From San Jose Mercury News,Jan, 22,1991
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* Scientists Laboring' to Make
Computers Learn to Think

Susan Chace

% here is little doubt? that human beings and computers are
Tgetting friendlier. These days,bank customers have learned to
accept % an automated teller’ wishing them good day or “explaining”
that a trangaction can’t go through right now,Smiling patiently af-
ter losing at computer chess,people gamely * give it another try.*
And even a computerized robot on an assembly line seems less of

a threat than it used to be.

[2] But computer scientists aren’t satisfied with keeping people’s
relationships with machines on such a superficial level. A branch of
their research called artificial intelligence is trying to teach comput-
ers to simulate the human thinking process. Along the way, re-
searchers believe they are unraveling’® more secrets of how the
mind works—with the computer’s help. And that new information,
in turn,is being used to push toward a breakthrough&n developing
machines with qualities . that resemble basic reasoning skill — the
power first to see and hear,then to infer,argue or answer queries
presented to them in simple language.

[3] Since the human mind is the only thinking thing that sci-
entists know, it isn’t surpnsmg that researchers have tried to use
the human thought process deel ever since the days of ‘the
first “electronic brains” —the room-sized computers of the late
1940s. Decades later, popular conceptions about the brain have e-
volved, too, with x*the computer often providings a metaphor for
the mind. ¢

[4]But as machines increasingly have been taught to, simulate
some thinking functions, such as mathematical calculation, scientists
have realized that wvery little is understcod about how the human
mind actually works. There isn” t any established theory, or even
*a generally believed one, 7 about how people store and retrieve®

Sinformation when they need it. The fields that traditionally # inquire
into® such matters—the neur(isciences,10 psychology, philosophy and

6



