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and Further Adventures in Applied Mathematics 

Robert B. Banks 
How do you get the most pizza slices with the 

least number of cuts? To go from point A to point B 
in a downpour of rain, should you walk slowly, jog 
moderately, or run as fast as possible to get least 
wet? What is the length of the seam on a baseball? 

In this sequel to the popular Towing Icebergs, 
Falling Dominoes, Robert Banks presents another 
collection of puzzles for readers interested in 
sharpening their thinking and mathematical skills. 
Banks uses basic algebra and geometry to solve 
problems and phenomena we encounter in our 
daily lives. Designed to entertain and to stimulate 
thinking, this book can be read for sheer personal 
enjoyment or as a terrific resource for classroom 
assignments and discussions. 
Cloth $24.95 ISBN 0-691-05947-0 
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A Course in Mathematical Modeling 
Douglas Mooney and Randall Swift 

Series: Classroom Resource Materials 

A Course in Mathematical Modeling is intended as a text for a modeling 
course accessible to students who have mastered a one year course in cal- 
culus. Mooney and Swift's approach to modeling is presented balancing 
theoretical versus empirical models, analytic models versus simulation. 
deterministic versus stochastic models, and discrete versus continuous 
models. Most examples are drawn from real world data or from models that 
have been used in various applied fields. The use of computers in both 
simulation and analysis is an integral part of the presentation. 

The authors emphasize teaching modeling as opposed to presenting models. 
beginning their book with the simple discrete exponential growth model as a 
building block, and successively refining it. This refinement includes adding -

variable growth rates and multiple variables, fitting growth rates to data, including random elements, testing 
goodness of fit, using computer simulations, and moving to a continuous setting. 

Students taking a course based on this book should have some mathematical maturity, but will need little 
advanced knowledge. The book presents more advanced topics on an as needed basis and serves to show how 
the different topics of undergraduate mathematics can be used together to solve problems. This perspective 
is valuable as either a road map for the beginning student or as a capstone for the more advanced students. 
The course presents elements of discrete dynamical systems, basic probability theory, differential equations, 
matrix algebra, stochastic processes, curve fitting, statistical testing, and regression analysis. Computer analy- 
sis is extensively used in conjunction with these topics. 

You can also use this book if you are seeking applications to supplement a course in linear algebra, differen- 
tial equations, difference equations, probability theory or statistics 

Catalog Code: MMLlJR 500 pp., Paperbound, 1999 ISBN 0-88385-712-x List: $41.95 MAA Member: $32.95 I I 

Name Credit Card No. 

dress Signature 

Qtv- Price $ 

Zip Shipping and Handling $ 

Catalog Code: MMLIJR 



THE OHIO STATE UNIVERSITY 


The Department of Mathematics at Ohio State offers several options for graduate 
study: a broad Ph.D. degree program with specialization in nearly all branches of 
contemporary mathematics, pure and applied; an M.S. degree program with an 
elective focus in pure or applied mathematics; and a dual M.S. degree program with 
Computer Science. 

Students are encouraged to begin their studies at Ohio State in June. Summer 
Fellowships providing stipends, in addition to a waiver of all tuition and fees, are 
anticipated. Academic-year financial support is available in the form of Teaching 
Associateships and Fellowships with stipends ranging, approximately, from 
$13,500 to $15,000, in addition to a waiver of all tuition and fees. Summer support 
in the form of TA, RA and Fellowships is also available for almost 90% of 
continuing students. 

Further information and application materials are available from: 

THE OHIO STATE UNIVERSITY 

Department of Mathematics 


23 1 W. 18th Avenue 

Columbus, Ohio 4321 0- 1 174 


(6 14)292-6274 

e-mail: bonace(9 math.ohio-statc.edu 

web site: http://www.math.ohio-state.edu 
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Calculus Mysteries 
and Thrillers 
R.Grant Woods 
Series: Classroom Resource Materials 

Text 
J* 

Calculus projects you can give to your students . . . 
This book consists of eleven mathematics projects 
based on introductory single-variable calculus, 
together with some guidance on how to make use 
of them. Each project is presented as an amusing 
short story. In many of them a group of undergrad-
uate mathematics students, formed into a consult-
ing company called Math Iz U s ,  is hired to solve 
mathematical problems brought to them by clients. 
The problems solved include: helping to prosecute 
an accused pool shark, defending a driver accused 
of speeding, assisting a hockey coach in making his 
star forward a more effective goal scorer, and advis-
ing a pirate captain on how to divide a gold-plated 
goose-egg fairly among his crew. 

In each problem, the problem solvers are required 
to present to their client a detailed written report of 
their findings. Thus, students must produce and 
analyze accurate mathematical models of complex, 
verbally presented "real life" situations, and write a 
clear technical account of their solution. 

Instructors who are looking for problems that are 
novel, interesting, and several levels more complex 
than the typical text book "word problem" will find 
them in this book. It will be of particular value to 
instructors who wish to combine training in appli-
cations of calculus with training in technical writ-
ing. The complexity of the problems makes them 
suitable for use as group projects. 

The calculus concepts on which the problems are 
based include: tangent and normal lines, optimiza-
tion by use of critical points, inverse trig functions, 
volumes of solids, surface area integrals, and model-
ing economic concepts using definite integrals. 
Although a few ideas from physics and economics 
are used in the problems, no prior knowledge of 
these fields is required. 

Catalog Code: CTM/JR 
144 pp., Paperbound, 1998, ISBN 0-88385-711-1 
List: $24.95 MAA Member: $19.95 
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Mathematical 
Modeling 
in the Environment 
Charles Hadlock 

Series: Classroom Resource Materials 

Packaged with a PC compatible disk that enhances the 
material in the text. 

Suitable for classroom adoption in an innovative course for 
a general education mathematics elective 
a mathematics or science major advanced elective 
an interdisciplinary course, even at a relatively 
elementary level 
a mathematical modeling course in a 
civiVenvironmenta1 engineering program 

Thls book has a dual objective. first, to introduce the reader 
to some of the most Important and w~despreadenvlronmen-
tal Issues of the day, and second, to illustrate the vital role 
played by rnathemat~calmodels In investigating these issues. 
The ennronmental Issues addressed Include, ground-water 
contamination, alr pollution, and hazardous matenal emer-
gencles These Issues are presented in t h e ~ rfull real-world 
context, not as scientific or mathematical abstractions; and 
for background, readers are invited to investigate their status 
in thelr own communities. 

The first part of the book leads the reader through rela-
tlvely elementary modellng of these phenomena, Including 
simple algebralc equations for ground water, slightly more 
complex algebralc equations (preferably implemented on a 
spreadsheet or other cornputenzed framework) for air pollu-
tion, and a fully computerized modellng package for haz-
ardous materials lncident analysis. The interplay between 
physlcal lntultlon and mathematlcal analys~s1s emphas~zed. 

For more advanced readers, the second part of the book 
returns to the same three subjects but with a h~gherlevel of 
mathematical sophistication (adjustable to the preparation of 
the reader by selection of subsections.) Many important clas-
sical mathematlcal themes are developed through this con-
text, examples coming from slngle and multivariable calcu-
lus, differentlal equations, numerical analys~s,linear algebra 
and probablllty The materlal 1s presented in such a way as to 
mlnlmlze the required background and to encourage the 
subsequent study of some of these fields. 

An elementary course for a general audience could be 
based entirely on Part I ,  and a higher level mathematics, sci-

ence, or engineering course could move quickly to Part 2. 
A PC compatible diskette packaged with the text con-

tains a spreadsheet program that facilitates the numerical 
experimentation with the Gaussian plume equation intro-
duced in Chapter 3, as well as public domain DOS program 
(ARCHIE) for evaluating the consequences from varlous haz-
ardous materials scenarios (e g., the physlcal extent of flam-
mable and toxlc vapor clouds). Text is not tled to the use of 
thls software, but lt is Included as an aid to meet the peda-
gog~calobjectives of the text. 

Catalog Code: ENV/SA 
312 pp , Paperbound, 1998, ISBN 0-88385-709-X 
List. $55.00 MAA Member: $43.95 

Instructor's and Solutions 
Manual for Mathematical 
Modeling in the Environment 
Charles Hadlock 

Contalns the complete solutions and fuzher discussion of 
nearly every exerclse presented in the textbook. Thls includes 
both the mathemat~caVcomputationalexercises a5 well as the 
research questions and investigations Readers will benefit 
greatly from perusing solutions to the problems whether they 
have worked them out themselves or not. Students using this 
volume wll  st111need to work out solutions of research ques-
tions uslng their own sources and adapting them to their own 
geograph~clocations, or uslng thelr own computational 
schemes, so thls volume could well be useful for students in 
many course contexts. Ennchment material is included on 
the toplcs of some of the exercises. Advlce for teachers who 
lack pre~qousenvironmental experience, but who want to 
teach this matenal 1s also provlded and makes ~t practical for 
such persons to offer a course based on these volumes. 

Catalog Code: EVS/SA 
150 pp , Paperbound, 1998, ISBN 0-88385-713-8 
List: $18.95 MAA Member: $14.95 

Monday - Friday 8:30 am - 5:00pm FAX (301) 206-9789 
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A Coursein 
Mathematical Modeling 
Series: Classroom Resource Materials 

Douglas Mooney and Randall Swift Textbook 

This book is intended as a text for a modeling 
course accessible to students who have mastered a 
one year course in calculus. It balances a variety of 
opposing modeling methodologies including theo-
retical models versus empirical models, analytical 
models versus simulation, deterministic models 
versus stochastic models, and discrete models 
versus continuous models. Most of the examples 
are drawn from real-world data or from models that 
have been used m various applied fields. The use of 

to show how the different topics of undergraduate 
mathematics can be used together to solve prob-
lems. This perspective 1s valuable as elther a road 
map for beginning students or as a capstone for 
more advanced students. The course presents 
elements of discrete dynamical systems, basic 
probability theory, differential equations, matrix 
algebra, stochastic processes, curve fitting, statistical 
testing, and regression analysis. Computer analysis 
is extensively used in conjunction with these topics. 

computers in both simulation and in mathematical You can also use this book if you are seeking appli-
analysis is an integral part of the presentation. cations to supplement a course in linear algebra, 

into continuous-time models. Issues of model Visit <www.wku.edu/-swiftrj/Modeling/model-
validity and purpose are emphasized throughout. ing.html> where you can visit the authors' web-

The authors emphasize the teaching of the model- differential equations, difference equations: proba-
ing process as opposed to merely presenting bility theory, or statistics. 
models. They begln thelr book with the simple d i s  Catalog Code: MMVJR 

Students taking a course based on this book should si; and download data sets, Mathernatica files, 
have some mathematical maturity, but will need and other modeling resources that execute the 
little advanced knowledge. The book presents more models described in the text. 
advanced topics on an as-needed basis and serves 

crete exponential growth model, and successively 
refine it to include ilariable growth rates, multiple 

Monday - Friday 8:30 am - 5:00 pm FAX (301) 206-9789 
or mail to: The Mathematical Association of America, PO Box 91112, Washington, DC 20090-1112 

400 pp., Paperbound, 1999 
ISBN 0-88385-712-X 
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CRYPTOLOGY 
Albrecht Beutelspacher 

This fascinating little book is eminently readable, and it 
is a great deal of fun to peruse.. . the book is a real treat. 
We need more books like this, crafted by expert hands yet 
crafted so that the general reader can enjoy them. 

-Bulletin of The Institute of Combinatorics and 
Its Applications 

This excellent and entertaining book is suitable for a first 
course in cryptology for mathematical enthusiasts. An 
abundance of exercises and an excellent list of related ref-
erences are included. 

-The Mathematics Teacher 

In spite of the light-hearted style in which the book is 
written throughout, it is a seriozls--and successful--
attempt to explain the basis of coding and decoding mes-
sages...1can strongly recommend this book to anyone who 
wants a brief but comprehensive, eminently readable, and 
up-to-dateintroduction to this increasingly popular topic. 

-The Mathematical Gazette 

All of cryptology is covered in this work . . .Occupying a 
niche in the halls of the ivory tower of pure mathematics 
for nearly two millennia, number theory now forms a pil-
lar of modern society. This book is the best explanation 
available today of how that pillar was constructed. 

-Charles Aschbacher 

in the right hands exactly as it was transmitted? 
Cryptology-the art and science of "secret writ-
ing''-provides ideal methods to solve these prob-
lems of data security. 

A model to follow in order to make mathematics better The book is fun to read, and the author presents 
known and understood. Accessible to a broad audience. the material clearly and simply. Many exercises 
Have fun reading this book, while you are getting a better and references accompany each chapter. 
understanding of cryptology. 
-Bulletin of the Belgian Mathematics Society 17' pp.1 Paperbound, 1994 

ISBN 0-88385-504-6 
List: $34.00 

How can messages be transmitted secretly? How MAA Member: $26.95 
can one guarantee that the message arrives safely Catalog Code: CRYPTIJR 

ORDER FROM: 
THE MATHEMATICAL ASSOCIATION OF AMERICA 
1529 Eighteenth Street, NW Washington, DC 20036 
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Student Assessment 
in Calculus 
A Report of the NSF Working Group on 
Assessment in Calculus 

ALANSCHOENFELD,EDITOR 
Series MrM ~1'ote.s 

If you teach calculus, you should read tills book If you 
want to know what ~nathelilaticsyour students understand. 
or if you want to know how to f~ndout what they under-
stand, this book contains essential ~nforinationfor you 

I t  doesn't matter mrliether you teach a reform or traditional 
course, whether you have large or small sections, or 
whether you use lectures or laboratories. The bottom line 
is the salile: Vl'hen all is said ancl done, what counts is 
what our students understand. And that's what St~lclent 
Assessi?lentin CUICZLIILSis about. 

Over the last ten years calculus instruction has changed 
in numerous ways. Whether they were tving on new 
ideas or following the more traditional routes tomrards 
conceptual understanding, both individual faculty and 
depal-trnents needed to khow if their inst~uctionwas 
effective. To help deal with that issue, the Natlonal Science 
Foundation brought together a Working Group of experts 
In students' mathematical thinking, in assessment, and in 
calculus reform. The goals of their work were to: 

develop a framework to tailor calculus instruction to the 
students' needs; 

establish an agenda for further research on student 
~inderstand~ng: 
describe how to make use of a range of techniques to 
test what students knomr, such as multiple-choice tests or 
short easay questions, student portfolios and "clinical" 
inte~viem~s; 
sulnliiarize major goals of the reform tnovement and 
describe the challenges faced by those who are taking a 
closer look at how students learn; 
illustrate the ways in which calculus projects attempt 
(via exams, papers, projects, etc.) to find out what their 
students have learned. 

This book is the result of those efforta. If you teach calcu-
lus, if you want to see exalilples of useful assessment tech-
nlques, or if you are interested In Issues of how to tnea-
sure student learning In matheriiat~cs,then there is a lot for 
you here. 

Catalog Code: NTE-43/JR97 
122 pp., Papel-bound, 1997 
ISBN 0-88385-152-0 
List. $34.95 MA,% Member. $29.00 
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A Primer 
of Abstract 
Mathematics 

M a t h e m a t i c s  Robert AS^ 
R O B S 4 7  B R U ( I  Series. Classroom Resource Materials 

.I 

A Primer ojAbstract Mathematics prepares the reader 
to cope with abslract mathematics, specifically abstract 
algebra. It can serve as a text for prospective mathe-
matics majors, as well as for those students taking or 
preparing to take a first course in abstract algebra, or 
those in applied fields who need experience in dealing 
with abstract mathematical ideas. 

Learning any area of abstract mathematics involves writ-
ing formal proofs, but it is equally important to think 
intuitively about the subject and to express ideas clearly 
and cogently The author aids intuition by keeping 
proofs short and as informal as possible, using concrete 
examples which illustrate all the features of the general 
case, and by giving heuristic arguments when a formal 
development would take too long. The text can serve as 
a model on how to wrile mathematics for an audience 
with limiled experience in formalism and abstraction. 

Contents: 
Logic and Foundations: Truth Tables, Quantifiers, Proofs, 
Sets, Functions,Relations. 
Counting: Fundamentals, The Binomial and Multinomial 
Theorems, The Principle of Inclusion and Exclusion, 
Counting Infinite Sets. 
Elementary Number Theory: The Euclidean Algorithm, 
Unique Factorization,Algebraic Structures,Further 
Properties of Congruence Modulo m, Linear Diophantine 
Equations and Simultaneous Congruences, Theorems of 
Euler and Fermat,The Mobius Inversion Formula. 
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~~~~~~tarrangedwith the of the publsher 
B. G.Teubner, Stuttgart and Leipzig. 

Lectures on NumberTheory 
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A new edition of Dirichiet's Lectures on Number Theory 
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such as sngularties, symplectc geometry, representation 
theory-even theoretcal physics. The discusson in the 
book reflects this feature of Hbert schemes. 
For example, a construction of the representation of the infi- 
nite dimensional Heisenberg algebra (i.e., Fock space) is 
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