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Inthe “Declaration of Rio de Janeiro on Mathematics” of May
"6, 1992, IMU (international Mathematical Union) has declared the year
2000 to be World Mathematical Year, WMY 2000. The Declaration of Rio

* de Janeiro setsthree goals:

The determination of great mathematical challenges of the 21st
century, the promuigationof mathematics, both pure and applied, as one
of the main keys for development, and the recognition of the systematic
presence of mathematics in the information society (the image of
mathematics). The impetus for establishing the first of these three goals
occurred whenthe IMU General Assembly in Kobe, Japan (August 1990)

-adopted the following resolution proposed by the United States
delegation:

Whereas the IMU wishes to mark the turn of the century in &
menner appropriate fo the standard set by David Hilbert in 1900, the
General Assembly directs the Executive Committee to set up a
committee to report to the adhering bodies by September 1991 {on] how
to accomplish [this so] that in 1994 the Assembly can discuss it and
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decide howtoproceed.

A server for the World Mathematical Year 2000 has been
established in Paris. This server reports about the progress in organizing
the World Mathematical Year 2000. Moreover, it offers all newsletters
published about WMY 2000.

The Turn of the Century Commitiee

IMU has established the “ Tumn of the Century Committee” |
which will organize an effort to envision what the greatchallenges of 21st
century will be. The members of the Turn of the Century Committee are

Chair. Jacob Palis (MU secretary, Brazil)

Members: V.1 Arnold (Steklov Mathematical Institute in Moscow,
Russia) Friedrich Hirzebruch (MaxPlanck Institut fii r Mathematik,
Germany) Laszlé Lova sz (Hungarian Academy of Sciences and Yale
University, USA} Barry Mazur (Harvard University, USA) S. Mizohata
{University of Kyoto, Japan) G. D. Mostow (Yale University, USA} J. Tits
(Collé ge de France) William P. Thurston (Mathematical Sciences
Research Institute, Berkeley, USA) S.R.S. Varadhan (Courant Institute
for Mathematical Sciences, USA)

({{#& internet}
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Hig%¥  (Cryptology) RMIAEEAEHLARAFEZERPFHERORE. ER-IHEMXERNTXER. #
EEERENABEAEHEGLELPRERCFORE—#K: REERRRATBEETR N — TR RERT
ERRE AT N+ B ER L.

—HAH TP EELEEFEMEAI T —MEN. LM XFHAFHRPHECZERNESA TR, T£,
WX CAESAR {EMN# 5 FDHVDU. t#UESAI LA HF ARK R y = x @ k(mod 26) , H b x RPLFE (4=0,
B=1, .., Z=25), yIREMEEBENEL, O RFE 26 0k, Tk U1 B 25 Z HABE—BH, HAEH (key).
RN EAET 3.

BITHEMR, MELEEEAMERE., MINTEERENEEHSSE THEREBNGR, SEER T Z0NE, 513
FEMFKSE . FHEEEE (Cryptography) FIEE 383 (Cryptanalysis) WA TRANMEE. HREEF 1949 &L
B, SHFAEGRE-TTERTIHENSE, XREETHRBEXANHANEEFREN TEREEEAHN T2 ERFTEAE
Wi e, TEAER DEATIREERRERE. ik, XAMFBHETURARERFERES L “TRE” M.

1949 £ C.E.Shannon EHEIVERRMER LRERT (RERENEFER), HUICENEZRETESEMEESR
i _F. Shannon 47T “ER{EF (Theoreticsecurity)” 1 “SCER{R®  (Practical security)” XB N EERBE . ER—F
BRT, BEHEENFAFLBOUER), HEE—MERT, REEXFEAETHEMIIES . Shannon B—RKNHE
B EPERIE T B “—IR—%  (one-time pad)” BHIRELY, RNMEEH TEABRLBEHLTHEARENA,
EFBEMERITT — RIS, N TE. HEED 1976 €, FEENRBENTE M- HEEHN .

1976 £ W.Diffie 1 ME.Hellman 7EMI1AI S E (HHEFMFH TR PERELT AFEHEH  (Public-key
cryptography) KIEAE, IBHEARALHAELAR. RUFZ ML EFHR T LR EFE RIS T HENREEH
EHREEMRMNEE, TEREARCHNNANTESSETHNAERR. ANEELEHNT AT EHNH.

. Shannon KIfREFEEE R
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ow B #SMART MAN + SMART WOMAN = ROMANCE - SMART MAN + DUMB WOMAN = PREGNANCY
#DUMB MAN + SMART WOMAN = AFFAIR %DUMB MAN + DUMB WOMAN = MARR AGE
g #SMART BOSS + SHART EMPLOYEE = PROF1 TS

p % Y<SMART BOSS + DUMB EMPLOYEE = PRODUCTI ON
7 g ¥DUMB BOSS + SMART EMPLOYEE = PROMOTION
o

%DUMB BOSS + DUMB EMPLOYEE = OVERTI ME
HAMANWILLPAY$2.00 FORA$7.00 | TEMHE NEEDS.

& YA WOMANWILLPAY$7.00 FORA$2.00 I TEM THAT SHE DOES NOT NEED.
‘IL@, ¥cA WOMAN WORRIES ABOUT THE FUTURE UNTI L SHE GETS A HUSBAND.
ﬁ ¥cA MAN NEVER WORRIES ABOUT THE FUTURE UNTIL HE GETS A WIFE.
¥cA SUCCESSFUL MAN 1S ONE WHO MAKES MORE MONEY THAN H1S WIFE CAN SPEND.
¥cA SUCCESSFUL WOMAN | S ONE WRO CAN F1ND SUCH A MAN.
¥ TO BE HAPPY W1 THA MAN, YOUMUSTLOVEHIMALITTLE AND UNDERSTAND HIMA LOT.
Y TOBE HAPPY Wi THAWOMAN YOUMUST LOVE HERALOT AND NOT TRY TOUNDERSTAND HER AT ALL.
YMEN WAKE UP AS GOODLOOKING AS THEY WENT TO BED.
YeWOMEN SOMEHOW DETER 1 ORATE OVERNI GHT.
YA WOMAN MARRIES AMAN EXPECTING HE WiLL CHANGE, BUT HE DOESN'T.
YcA MANMARRIES A WOMAN EXPECTING SHE WON' T CHANGE , BUT SHE DOES.
YMARRIED MEN L1VE LONGER THAN SINGLE MEN, BUT MARRIED MEN ARE MORE WILLINGTODIE.
Y ANY MARRIED MAN SHOULD FORGET H1S MI STAKES. TRERE 'S NO USE I N TWO PEOPLE REMEMBER| NG THE SAME
THING.
YcA WOMAN HAS THE LAST WORD I N ANY ARGUMENT.
*ANYTHING A MAN SAYS AFTER THAT IS THE BEGINNING OF ANEWARGUMENT. (FREAIRAR)
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Mathematical Contest in Modeling 1999 Problems

ProblemA: Deep Impact

For some time, the National Aeronautics and Space Administration (NASA) has been considering the
consequences of a large asteroid impact on the earth.

As part of this effort, your team has been asked to consider the effects of such an impact were the
asteroid to land in Antarctica. There are concerns that an impact there could have considerably different
consequences than one striking elsewhere on the planet.

You are to assume that an asteroid is on the order of 1000 m in diameter,and that it strikes the
Antarctic continent directly at the South Pole.
Your team has been asked to provide an assessment of the impact of such an asteroid. In particular, NASA
would like an estimate of the amount and location of likely human casualties from this impact, an estimate
of the damage done to the food production regions in the oceans of the southern hemisphere, and an estimate
of possible coastal flooding caused by largescale melting of the Antarctic polar ice sheet.
ProblemB: Unlawful Assembly

Many public facilities have signs in rooms used for public gatherings which state that it is

“unlawful” for the rooms to be occupied by more than a specified number of people. Presumably, this number

is based on the speed with which people in the room could be evacuated from the room’ s exits in case of an
emergency. Similarly, elevators and other facilities often have “maximum capacities”
posted.

Develop a mathematical model for deciding what number to post on such a sign as

being the “lawful capacity” . As part of your solution discuss criteria, other
than public safety in the case of a fire or other emergency, that might govern
the number of people considered “unlawful” to occupy the room (or space).
Also, for the model that you construct,consider the differences between a

room with movable furniture such as a cafeteria (with tables and chairs), a
gymnasium, apublic swimming pool, and a lecture hall with a pattern of rows
and aisles. You may wish to compare and contrast what might be done for a
variety of different environments: elevator, lecture hall, swimming pool,
cafeteria, or gymnasium. Gatherings such as rock concerts and soccer
tournaments may present special conditions.

Apply your model to one or more public facilities at your
institution (or neighboring town). Compare your results with the stated
capacity, if one is posted. If used, your model is likely to be challenged
by parties with interests in increasing the capacity. Write anarticle for

the local newspaper defending your analysis.
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