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1. Mathematics *at Forefront
of! Gulf War

Bill Hafferty

L IKE parents looking on in *startled wonder? at the works of

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 Associ-
ation of America and the Society for Industrial and Applied
Mathematics.

[3]While the world *marveled at’® films of missiles striking
Iraqi 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. If World War 1
was the chemist’s war because of the poisonous gases used and
World War I 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 tar-
geting systems.

@Coding theory, used in signal and image processing to un-
derstand radar and satellite data.
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@Cryptography and cryptanalysis, used to encode allied
communications 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 com-
puter engineering at George Mason University in Fairfax, Va.,
was struck’ by the precision bombing.

[7]“What we are seeing is a direct result of the implementa-
tion 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 in-
coming Scud missile. Trajectory data retrieved from radar and
satellites contain many errors that have to be *cleaned up.® And
the changing positions of the incoming missile and the intercept-
ing Patriot missile must be calculated forward® in three dimen-
sions.

[9JAll 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 acquain-
tances, and government funding for math research has grown
steadily since World War 1. The National Security Agency is
reportedly the largest employer of mathematicians in the United
States. But many of the mathematicians gathered at the confer-
ence challenged their'® roles in weapons development.

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

[12]* For better or for worse,'? mathematics appears *
linked inexorably with'® military technology. Said Dr. Samuel

5



B DEHIE.

@ FEMA K # 4 H7, FI L4 B %8 s G
MBFHERFR.

O% it HUAEKE AR 2 FHER
WiEE.

(IRMWE - LRBHIELRBEREMNR
IRERH IR - RKEH — (LRt RE
PLT R B R X s B Ak T v b

DR “RIAVFER R R L RERE R
MEZSER. A THRBEIXEEEMAER, B¢
EXETURER EER T IFE £

BIFm,. ik, BEE"SHEAL. hEH
PARMKER"SR,. L2 KBHBEIT
B NEANDEMKINRERESHIFSR
=, LA EEBR . T EL X AR & S A BT A $
BHESEE"S RO T OB LAAE
EHEETETEY.

COVHAT X — AR5 B8 0 S 2 0
LS SN EE LIRS 2F-PA
F.

QOIMEMEF B ARYMINT . 5B R
RRBUAK, XEBFMBFRRMERR —E
EEF. BHGE.EXE BRESRREAYY
RREHNM. HESSXRIUMITFEHFER
MMIERB/ER T EAEECHAAHNRET
i,

QLEZR - LERE L ALHFIRE 20
FERH B FER EERY. 2 5EHB MK
FROBE RN ZA L X FES .

7. strike @11 3 4018, 4E
“hZima R "#

8. RATHTR"# K
“THBR” B

9.

10. their # mathemati-
cians M &

11. “and desist” 3L M| £
£, “cease”Bl 6%

12. B - REH R
B

13. linked with & <.
B £ 1Y ;inexorably R
A S0 R R 5 A
WA

14. ['wusta]

#HE 1914182280
(FEIFMETFEER)
By RE EHFKRE
#



Rankin, head of the mathematical sciences department at Worch-
ester Polytechnic Institute in Worchester'*, Mass. : “The further
you go out into the scientific and technological frontiers, espe-
cially in the kinds of things we are seeing today, you are going to
find mathematics. ”

From San Jose Mercury News, Jan. 22,1991



