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“This book s intended to help students
preparing 1o participate in the USA
Mathematical Olympiad (USAMO) in
the hope of represcing the Unied
States at the Intern
Mathemaical Olympiad (IMO). The
USAMO s the third sage of the
selection
panicipaton n the The
preceding examinations are the AMC
10 or the AMC 12 (which replaced the
American High School Mathematics
Examination) and the  American
Invitational Mathematics Examination
(AIM

EZE

and the USAMO is by
based on perfor
exams of the sequence.

The top 12 USAMO students are
invited 10 attend the Mathematical
Olympiad Summer Program (MOSP)
regardiess of their grade in school
Additional MOSP invitations ~ are
extended to the most promising non-
graduating  USAMO  students ~as
potential IMO_ partcipants in future
years. During the first days of MOSP,
IMO-type exams are given to the top
12 USAMO students with the goal of
identifying the six member

USA IMO Team. The Team Selection
Test (TST) simulates an actual IMO,
consisting of six problems to be
solved over two 4 1/2 hour sessions.

In this book we will look at the
interaction between two fields of
mathe theory and

crodic theory (3 part of dyaamical
systems). The subject under study is
thus part of what is known in France
as Theorie Ergodique des Nombres,
and consists of a family of series

nature, and the answers will be

theory. That is, we will view these
expansions as _iterations  of an
appropriste  measure-preserving

transformation on [0.1], which will
then be shown to be ergodic. The
number-theoretical questions will be
reformulated in the language of
ergodic theory. What it means to be
ergodic, or- in general- what the basic
ideas behind crgodic theory cntail
will be explained along the way

“This book grew out of a course given
in 1996 at George Washington
University, Washington, DC, during
the Summer Program for Women in
Mathematics, sponsored by NSA. Out
aim was not 1o write yet another book
on ergodic theory (there are already
several outstanding books, most of
them mentioned in these pages), but to
introduce first-year graduate students
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The 12 equally weighted problems 1o a dynamical way of thin}
(six on the USAMO and six on the Consequently, ~ many  classical
TST) determine the USA Team. concepts from ergodic theory are

either briefly mentioned. or even left
‘The Mathematical Olympiad booklets oul In this book we focus our

attention on _casy
odi

and then apply these concepts to
familiar expansions to obtain old and
new results in an clegant and
straightforward ms

‘Clealy his means that a i of

N will he aked. In our
set-up e first introduce the
hope and think-an informal and gentle

other _publications are
preparing for  the

in-we

USAMO-IMO sequence ( way.
. Further  Reading).

information ~ about _the  AMC Review (a fair-use review excerp; the
examinations or the MOSP, or o order source must be cited):

Mathematical  Olympiad  booklets “Though aimed at beginning graduate
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Many students leave  traditional calulus course with very e
senseofthe powerful ole calculus plays inthe modem world. They
don'tknow that cleulus s the lnguage which describes anyhi
i chges, o of techoology s busd on idas from

amhmlogml science, or tha optimization s a key toeffciently in
business and industrial processes. I we merely tellstudents these:
things, they may nottake our pronouncemens very seriously.If we:
offer students only “ty” applications, we invite them not 10 take:

Field Theory and ls Classica Problems les Galois
theory unfold in a natural way, beginning with the
geometric  construction pmblcms of antiqu
continuing through the consructibilty of regular -
‘gons and the properties of rool then on
to the solvability of polyn quations by
tadicats, and beyond. The logical l\’uhuay is historic,
but the terminology is consistent with modern
treatments. No previous knowledge of groups, fields,
or abstract algebra is assumed. Notable topics treated

This
calculus. Students will see how calculus can explain the simicture

guide 2 robot am, or analyze the spread of AIDS.
Each applicaion module starts with a concrete problem-ls
Canadian voting scheme fir? What happens when you tu
radio? How could you choose the best portfolo of stocks?- and
develops a soluton tothe problem based on the ideas of calculs.
The discussions are faily detaled, realistc and pay careful
atention t0 the process of mathematical modeling.

modules are wrilen for students, complee with exerises,
soluions, and references. Whether they arte used as individual
reading, a5 material for group work, or just as the basis for
“application” lcturesin clas,they will make it clea that calculus
i actively employed inthe workd outside our classroo

eld Theoryand s Classicl Probles et Glos thery nfold
ina natural way, beginning with the geometric construction

along this cand of
pi. cyclotomic pol lynomials over the
integers, Hilbert’s irreducibility theorem, and many
other gems in classical mathematics. Historical and
bibliographical notes complemem the text, and
complete solutions are provided to all problems.
Field Theory and s Classical Problems 16w Galors
theory unfold in a natural way, bey
geometric  construction  problems of _antiquity,
continuing through the constructibility of regular n-
‘gons and the properties of roots of unity, and then on
to the solvability of polynomial equations by
beyond. The logical pathway is histori
but the terminology is consistent with modern
treatments. No previous knowledge of groups, fields,
or abstract algebra is assumed. Notable topics treated
along this route include the transcendence of e and of
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Advertising Rates, 1/3 page
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$530 $500 $475 $450

* Reserve 2 or more ads in Math
Horizons and get an additional 10% off
the cost of your ad!

e Place an ad in bother Math Horizons
and Focus and take an extra 10% off
the price of your ads!

To place an ad call:
1.800.821.1221

or e-mail:
rhall@marketinggeneral.com

The Department of Mathematics at the University
of the MAA

Offers the M.S. degree and the Ph.D. in several areas of pure
and applied mathematics.

The University of the MAA offers graduate students the ability to
receive tuition waivers and teaching assistantships, which carry
a stipend of $1 billion a year. In return students teach 20 labs
per week.

Students who are U.S. citizens or permanent residents and will
be undergraduates in the fall of 2009 are eligible to apply.

Preference will be given to applications received by February
31.

For additional information please contact:
Dr. Matt E. Matik
Department of Mathematics ¢ University of the MAA
Washington, DC 90026

Phone: (800) 555-5555
Fax: (800) 555-5555 -

E-mail: matem@ic.edu * www.UMAA.edu
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