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The Major in the
Mathematical Sciences
Bettye Anne Case

Approximately once a decade the Committee on the Undergrad
uate Program in Mathematics (CUPM) issues recommendations
concerning the undergraduate major. In January 1991, CUPM en
dorsed a report from its Subcommittee on the Major (SUM) that
updates the more lengthy 1981 Recommendations tor a General
Mathematical Sciences Program (which was reprinted in 1989 as
the first six chapters of MAA Notes Volume 13, Reshaping College
Mathematics). The new CUPM report emphasizes a unified (but
not uniform) major in the mathematical sciences which supports
various concentrations or tracks.

Although forward looking, these recommendations are anchored
firmly in the reality of current practice and owe much to the 1981
CUPM Recommendations. The program philosophy's first five of
nine tenets are similar to those in the 1981 report, sharpened to
encourage independent mathematical learning and written and oral
communication of mathematics. Four added tenets deal with avail
ability of options, increased advising responsibilities, technology's
effects and applications, and easier transitions between levels of
study. A unified structure, presented as a tool for fashioning de
partmental course requirements, encourages broad course choices.
Teaching and advising issues are natural adjuncts to the discussion.

PHILOSOPHY The report describes a curricular structure with fixed
components which allow considerable latitude in specific course
choices. Combined with specialized curriculum concentrations or
tracks within the major, this structure provides flexibility and utility.
The structure involves both specific courses (e.g., "linear algebra"),
and more general experiences (e.g., "sequential learning") derived
through those courses. By making appropriate choices within com
ponents, students can obtain a strong major for prospective sec
ondary teaching or for graduate school preparation. Although most
of the tracks may be considered options within applied mathemat
ics, students desiring a background in classical pure mathemat
ics can meet their needs by careful course selections. Every ap
plied mathematics track should include fundamental components of
"pure" mathematics, just as each pure mathematics student should
gain experience with applied and computational mathematics.

The component structure with tracks is typical of the pattern of many
of today's undergraduate mathematical sciences departments in
that it allows many curricular choices. Track systems lead stu
dents to make lifetime choices with only minimal knowledge of their
ramifications. Consequently, departments must accept advising re
sponsibilities significantly greater than what was necessary in ear
(Major continues on page six.)

MS 2000 Final Report Focuses
on Undergraduate Mathematics
Michael H. Clapp

The final report of the Committee on Mathematical Sciences in the
Year 2000 (MS 2000) was released on 9 April 1991 at a public policy
briefing at the National Academy of Sciences in Washington, DC.
In it the Committee calls for fundamental changes in undergraduate
mathematics as it presently exists on most college and university
campuses in the United States. The report, Moving Beyond Myths:
Revitalizing Undergraduate Mathematics, examines the health of
undergraduate mathematics education, identifies certain myths and
deficiencies, and presents recommendations and an Action Plan for
reinvigorating the quality of collegiate mathematics, using existing
successful programs and strategies as the starting point.

Moving beyond Myths thus becomes the latest in a sequence of
documents issued by the mathematics community over the last sev
eral years which have examined the overall health of the discipline
in this country and cited the need for change. This report is the first
to address specifically the broad issues of undergraduate mathe
matics education and to recommend change in how mathematics is
taught; full use of the mathematical potential of women, minorities,
and the disabled; and greater involvement of mathematics faculty
with the preparation of teachers and with school mathematics.

The Committee found many examples of effective programs and
dedicated faculty on individual campuses across the nation. The
report's format features sidebars throughout the narrative which
document successful initiatives and which, in the words of the re
port, "... provided both grounds for optimism and models for more
widespread improvement." The Committee concludes that in view
of this evidence, the mathematics profession knows what is work
ing and what needs to be done; it is now time to take the next steps
needed to revitalize undergraduate mathematics.
(MS 2000 continues on page tour.)
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Contributed Papers in Baltimore
From Wednesday, 8 January through Saturday, 11 January 1992,
the Mathematical Association of America will hold its Joint Annual
Meetings, with the American Mathematical Society (AMS), in Bal
timore, Maryland. The complete meetings program announcement
will appear in the October 1991 issues of both FOCUS and the
Notices of the American Mathematical Society. The Association
publishesthis preliminaryannouncement to encourageparticipation
and to provide lead-time for organizing the MAA contributed paper
sessions. Please note that the days scheduled for these sessions
are tentative. The organizers mentioned below solicit contributed
papers pertinent to their sessions' interests and concerns.

• ACTUARIAL MATHEMATICS

Saturday, 11 January 1992

James ~ Daniel
Department of Mathematics
RLM 8-100
University of Texas at Austin
Austin, Texas 78712

Contributions should address educational (or research) issues
in actuarial mathematics, including such topics as curricula,
teaching methods, program organization, textbooks, software,
professional examinations, and research.

• EVIRONMENTAL MATHEMATICS

Thursday morning, 9 January 1992
and Saturday, 11 January 1992

Ben A. Fusaro
Department of Mathematical Sciences
Salisbury State University
Salisbury, Maryland 21801
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This session invites papers that treat environmental topics suit
able for a liberal arts mathematics course or for a modeling
course, preferably at the sophomore-junior level.

• INNOVATIONS IN MATHEMATICS COURSES FOR BUSINESS

Wednesdaymorning, 8 January 1992
and Thursday afternoon, 9 January 1992

Wade Ellis, Jr.
Department of Mathematics
West Valley College
14000 Fruitvale Avenue
Saratoga, California 95070

Barbara A. Jur
Department of Mathematics
Macomb Community College
Warren, Michigan 48093

This session, organized by the Subcommittee on Service
Courses of the Committee on the Undergraduate Program
in Mathematics (CUPM), seeks papers focused on service
courses for business students. Contributions may address is
sues of specialized businesssubject matter, innovative instruc
tional techniques, the relationshipof business-oriented courses
to the mathematics curriculum, or other, related topics.

• MATHEMATICS FOR THE HEALTH SCIENCES

Friday, 10 January 1992

Henry Clay Foehl
Philadelphia College of Pharmacy and Science
Woodland Avenue at Forty-Third Street
Philadelphia, Pennsylvania 19104

Contributions to this session should describe the content of
coursesor sequencesof coursesthat constitutepart or all of the
mathematics requirements for degree programsin the health or
health-related sciences. This session specifically invites dis
cussions on the criteria for selecting the appropriatecontent for
such courses and methods for integrating this content into the
curriculaof degreeprograms, especiallywhere the coursesalso
serve as the mathematics component of a core curriculum.

• MATHEMATICS PLACEMENT TESTING PROGRAMS:

THEIR ORGANIZATION, ADMINISTRATION, AND PROBLEMS

Wednesday, 8 January 1992

Rose C. Hamm
Honors Program
College of Charleston
Charleston, South Carolina 29424

John G. Harvey
Department of Mathematics
480 Lincoln Drive
University of Wisconsin at Madison
Madison, Wisconsin 53706

This sessionwelcomespaperson various aspectsof placement
testing programs, includingthe test(s)and other data used (e.g.,
aptitude scores, high school GPAs) to place students in appro
priate mathematics courses, the problems that arise during the
placement process, and approaches to solving them.

• RESEARCH IN UNDERGRADUATE EDUCATION

Thursdaymorning, 9 January 1992
and Friday morning, 10 January 1992

Ed Dubinsky
Department of Mathematics
Purdue University
West Lafayette, Indiana 47907
(Papers continues on next page.)
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(Papers continued from previous page.)
This session invites presentations that describe research on the
learning and teaching of any aspect of undergraduate mathe
matics. Descriptions of courses taught should investigate how
students learn mathematics, teaching methods and their effec
tiveness, and similar issues.

• THE "SEVEN INTO FOUR" PROBLEM
Wednesday afternoon, 8 January 1992
and Friday afternoon, 10 January 1992

David H. Carlson
Department of Mathematical Sciences
San Diego State University
San Diego, California 92182

Ann E. Watkins
Department of Mathematics
California State University at Northridge
Northridge, California 91330

The Subcommittee on Calculus Reform and the First Two Years
(CRAFTY) of the Committee on the Undergraduate Program in
Mathematics (CUPM) organized this session which will explore
innovative strategies for solving the "seven-into-four problem."
Seven courses (Calculus I, II, III, Differential Equations, Dis
crete Mathematics, Linear Algebra, and Probability-Statistics)
have been recommended for the first four semesters of college
mathematics. Is it possible to squeeze them all in? What are
some good partial solutions to the problem?

• A TOOLBOX FOR LIBERAL ARTS MATHEMATICS COURSES
Thursday afternoon, 9 January 1992
and Friday morning, 10 January 1992

John Wesley Emert and Kay Meeks
Department of Mathematical Sciences
Ball State University
Muncie, Indiana 47305

Liberal arts mathematics courses generally include as goals the
changing of students' perceptions of mathematics and the illu
mination of relationships between mathematics and other dis
ciplines. This session will share innovative, yet practical and
transferable ideas and techniques to aid the development and
realization of these common goals. Topics for discussion may
include: creative classroom methods and assignments; fresh,
unusual topics for inclusion in courses; and specific practices
to encourage students' discovery of the usefulness of mathe
matics in their own fields of study.

• USING SPREADSHEETS TO TEACH MATHEMATICS
Wednesday morning, 8 January 1992
and Thursday afternoon, 9 January 1992

Robert S. Smith
Department of Mathematics and Statistics
Miami University
Oxford, Ohio 45056

The spreadsheet offers a powerful and versatile-yet easy to
use-software tool that has grown increasing popular in the
teaching of the mathematical sciences. It is ideal for implement
ing algorithms which rely on iterative procedures or recurrence
relations, and it remains a natural tool for solving many types of
applied problems. This session welcomes papers which illus
trate the spreadsheet as a problem solving, data analysis, or
graphing tool. It also invites contributions which demonstrate
how to use the spreadsheet to prove theorems, discover pat
terns and results, or illustrate mathematics concepts. Similarly,
the session strongly encourages descriptions of courseware de
veloped around the spreadsheet.

New Submission Procedures

1. After you have selected a session to which you wish to
contribute a paper, forward directly to the organlzer(s):

• the name(s) and address(es) of the author(s); and

• a one-page summary of the paper.

You must submit these Items by 11 september 1991.

2. The organizer will acknowledge receipt of your summary.

3. If the organizer accepts your proposal, you will receive
an abstract form.

4. Complete the abstract form according to instructions on
its cover and return to:

Abstracts
Editorial Department
American Mathematical Society (AMS)
PO Box 6248
Providence, Rhode Island 02940-6248
abs-submit@math.ams.com.
(E-mail address for abstract submissions only.)

You must return your completed abstract form to
the AMS by 2 OCtober 1991.

5. The AMS will photographically reproduce your abstract
from the completed form and then publish it in an ab
stracts journal.

6. You may obtain a copy of this abstracts journal in the
registration area during the January 1992 Annual Meeting
in Baltimore, Maryland.

DO NOT SEND PROPOSALS TO
THE MAA OFFICE IN WASHINGTON, DC.

Sessions generally must limit presentations to ten minutes each,
but selected participants may extend their contributions up to twenty
minutes. Each session room contains overhead projectors and a
screen; blackboards are normally not available. Persons needing
additional equipment should contact, as soon as possible, but prior
to 9 November 1991: Kenneth A. Ross, MAA Associate Secre
tary, Department of Mathematics, University of Oregon, Eugene,
Oregon 97403-1222; ross@math.uoregon.edu. You may request:
one additional overhead projector, a 35mm slide projector, or a 1/2
inch or 3/4 inch VHS VCR with one color monitor.

We invite potential contributors with experience of the TEX type
setting system to submit their abstracts electronically. To obtain
the necessary file package, contact the AMS via Internet: abs
request@math.ams.com. The AMS will then fulfill your request
electronically-the quickest and most convenient route. TEX users,
however, may obtain the file packaqe on IBM or Macintosh diskettes
without charge. Contact: Secretary to the Director of Publica
tions, American Mathematical Society, Publications Division, PO
Box 5248, Providence, Rhode Island 02940. When you request the
file package, you should specify whether you need the plain TEX,
AMS-TEX, or the LATEX package. You should address questions
concerning abstracts to abs-misc@math.ams.com. You should ad
dress questions concerning the meeting to meet@math.ams.com.
You should use the e-mail address provided in the submission pro
cedures box above only to submit your abstract.
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(MS 2000 continued from front page.)
The report established four goals for mathematical sciences faculty:

• Effective undergraduate
mathematics instruction for all students.

Acknowledging the lack of interest and of success experienced
by so many students who take mathematics, the report calls for
the identification and use of effective alternatives to lecture as
an instructional technique, greater uses of computers, and the
linking of mathematics content and instruction to students' own
experiences and to other disciplines. It urges faculty to become
more knowledgeable about how mathematics is learned and to
elevate the importance of effective mathematics instruction.

• Full utilization of the mathematical
potential of women, minorities, and the disabled.

Noting that college mathematics attracts far too few African
American, Hispanic, and Native American students, the Com
mittee points to examples of successful programs which re
verse this pattern and which should be expanded and repli
cated. While women have about equal representation with men
in undergraduate mathematics, their numbers decline precipi
tously between undergraduate and graduate school. Parity for
women, minorities, and the disabled in mathematics education
must be achieved, the report states, because failing to do so
constitutes "... an appalling waste of human potential, deny
ing to individuals opportunity for productive careers and to the
nation the resources for economic strength."

• Active engagement of college and
university mathematicians with school
mathematics, especially with the preparation of teachers.

Because teachers of school mathematics receive their own in
struction in colleges and universities, the report urges faculty
to model effective instructional styles, since most teachers will
eventually teach mathematics the way they themselves have
been taught it. Mathematics faculty are also encouraged to be
come involved with issues of mathematics teacher preparation
with K-12 mathematics education.

• A culture for mathematicians that respects
and rewards teaching, research, and scholarship.

The report quotes Ernest L. Boyer's Scholarship Reconsidered:
Priorities of the Professoriate, "What we urgently need today is
a more inclusive view of what it means to be a scholar-a recog
nition that knowledge is acquired through research, through
synthesis, through practice, and through teaching." Teaching
and research ought not be viewed as competitive activities,
it notes, and scholarship associated with how mathematics is
taught and learned is needed and valuable.

The report's Action Plan, according to MS 2000 Committee chair
Dr. William E. Kirwan, II "challenges our institutions of higher edu
cation to bring their mathematics education efforts up to the stan
dard set by the nation's mathematical research enterprise, which
is preeminent in the world." To meet that standard, the mathemati
cal community is called upon to make fundamental changes in the
content, context, and culture of undergraduate mathematics. More
over, the report points out, that while leadership for mathematics
education reform is the responsibility of the mathematics faculty
at colleges and universities everywhere, others also have roles to
play: colleges and universities, business and industry, professional
societies (particularly the MAA in view of its role in undergraduate
mathematics), governmental agencies, and educational policy mak
ers. "For those who have worked hard on educational issues," the
report states, "it is time for redoubled effort; for those who have
not, it is time to begin."

The Action Plan identifies the roles for each of the players in helping
to achieve the revitalization of undergraduate mathematics. The
Plan contains three components, each containing multiple tasks
for each of these groups to undertake. The components are:

• Develop and Promulgate Effective Instructional Models

Mathematics faculty and their departments are the principal fo
cus of this component; it also details actions for colleges, uni
versities, professional societies, and the government. It empha
sizes mechanisms to improve teaching and learning in under
graduate mathematics, to increase the recruitment and reten
tion of students currently underrepresented in the mathematical
sciences, and to encourage experimentation and innovation in
instruction and program development. It calls for the estab
lishment of a journal dealing with undergraduate mathematical
research and practice and for government support for under
graduate mathematics, program dissemination, and increased
budgets for student support programs and fellowships.
(MS 2000 continues on next page.)
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Michael H. Clapp is Associate Executive Director of the Mathemat
ical Sciences Education Board (MSEB) and Director of its College
and University Programs.

The publication of Moving Beyond Myths completed a ten-year
analysis of the US mathematical science enterprise by boards and
commissions of the NRC. These efforts included the work of the
so-called David Committee on the status of US mathematical re
search, whose report Renewing US Mathematics was issued in
1984 and updated last year in Renewing US Mathematics: A Plan
for the 1990s. Other reports resulting from NRC studies include
A Challenge of Numbers: People in the Mathematical Sciences
(1990) and Everybody Counts: A Report to the Nation on the
Future of Mathematics Education (1989). •
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The Committee on Mathematical Sciences in the Year 2000
(MS 2000) was appointed in 1988 by the National Research Council
as a joint project of the MSEB and the Board on Mathematical
Sciences (BOMS). The Committee was chaired originally by J. Fred
Bucy, former Chief Executive Officer of Texas Instruments, Inc. Dr.
William E. Kirwan, II, the president of the University of Maryland at
College Park, assumed the Committee leadership when Mr. Bucy
was drawn away by other commitments. Bernard L. Madison was
the project director through December of 1989; he was succeeded
in the position by James A. Voytuk, who served through the end of
the Committee's work in December 1990.

The Mathematical Sciences Education Board (MSEB) plans a broad
dissemination of the report and its accompanying Action Plan that
will include mathematics department chairs at two and four-year
college and university campuses and the leadership of the pro
fessional mathematical associations, societies, and organizations.
Additional copies of the report will be sent to deans of colleges
of science, the leadership of major scientific and higher education
professional organizations, to policy makers, government agencies,
and selected corporate officers in business and industry. Individ
ual copies of the report are available for $7.95 from: National
Academy Press, 2101 Constitution Avenue Northwest, Washing
ton, DC 20418; (800) 624-6242.
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(MS 2000 continued from previous page.)
• Establish and Disseminate

National Guidelines on Standards

Given the sheer size of the en
terprise, the changes called for in
the report will take time and re
quire significant effort. Still, the
Committee observes that the time
is propitious for change, because
there is substantial consensus on
the goals for mathematics educa
tion and the processes to achieve
them. The report concludes, "The
national revitalization of mathe
matics is within our reach, if only
we are prepared to make a seri
ous intellectual and financial com
mitment to our children's and our
nation's future."

The professional mathematical societies and the faculty and
departments they represent are key players in this component,
followed closely by colleges, universities, and the government.
The Plan calls for development of new advisory national guide
lines dealing with curriculum, teaching, and evaluation in under
graduate and graduate programs, aligned as appropriate with
the NCTM Standards for school mathematics. The need for
planning, top priority for teaching, and government support for
emerging guidelines are also listed as basic elements for action.

• Build and Sustain Supportive Attitudes and Structures

Here the plan calls for the President and the governors of the
fifty states, federal and state agencies and legislatures, and
boards of regents and trustees to make primary contributions
to reform efforts. These contributions are both policy oriented
("Retain the national education goal of being 'first in the world' ")
and resource related (creation of a network of regional centers
for excellence in the teaching of mathematics). Universities and
colleges are asked to provide the resources needed for effec
tive mathematics instruction, including the use of technology,
and to speak out about the importance of support for research
funding and scholarship in creating healthy undergraduate ed
ucation. Faculty and their departments are urged to establish
networks with colleagues on campus, on other campuses, and
with mathematics teachers in local schools to strengthen the
infrastructure of mathematics education.

The report points out that mathematics represents a major com
ponent of undergraduate instruction. It constitutes about 10% of
higher education enrollment in the United States, and is the sec
ond largest discipline taught (neX1 to English). Each year over three
million students are enrolled in mathematics classes in some 3,000
two-year colleges, liberal arts colleges, comprehensive universities,
and research institutions. Recently released figures show that in
1988, remedial enrollments accounted for 21% of this total; 48%
of the enrollment was in (nonremedial) introductory courses below
the level of calculus, 22% was in
calculus courses, 8% was upper
division, and 2% was in graduate
courses in mathematics. Mathe-
matics accounts for approximately
one-third of all science and engi
neering enrollment in higher ed
ucation. There are about 40,000
full and part-time faculty, half of
whom hold the doctorate, teach
ing in these courses.



6 FOCUS June--July 1991

Why There Should Be
Turmoil in Calculus
Peter D. Lax and Louise A. Raphael

We were surprised and saddened to read in the November
December 1990 issue of FOCUS that Paul Halmos, whose in
spired texts have brought so much new mathematics and new
points of view into the graduate and undergraduate curriculum,
finds nothing deficient in what we teach in the calculus courses
today or how we teach it. He contends that there is nothing
better, and even if there were, our current students would be
incapable of benefiting from it.

As all mathematicians know, mathematical knowledge grows at
an exponential rate; we would drown in it, were it not, as Hilbert
noted at the dawn of this century, that advances in mathematics
bring with them unifying ideas and new methods, more powerful
and simpler than the old ones. Our task as educators is to bring
as much new mathematics and as many new ideas and new
methods into the curriculum as seem appropriate.

Calculus is not immune to historical change. We now have bet
ter, simpler ways of looking at the basic concepts of analysis than
before. We have clearer ideas of what is peripheral and vesti
gial, and therefore safe to omit, and what is important: that the
ideas and language of calculus are central in the framework and
laws of physics, chemistry, engineering, economics, physiology,
environmental studies, or any other science that deals with con
tinuum models. Today we can demonstrate convincingly, even
at the level of an introductory course, that calculus can solve
significant scientific problems.

It is very important to teach future mathematicians about the
close links between mathematics and science. It is even more
important to teach this to the vast majority of our students who
are not future mathematicians, are not interested in mathematics
per se, but want to know what it is good for.

Halmos dismisses texts as irrelevant-the student's don't read
them because the formal language is repulsive and incompre
hensible to them; teachers don't need them because once they
have taught one calculus course, they can teach them all. He
points out that all reform calculus books in the past have failed
to gain acceptance and takes this as evidence that none are
needed. It seems to us that the correct explanation is that all
texts deviating from the standard model are deliberately excluded
from colleges by the calculus committees that choose a common
text for all instructors. Publishers, aware of the system, manipu
late the profession; they include in their offerings all topics dear
to a committee member's heart. Hence the bloated, 1,200 page
tomes that contain 200 pages' worth of mathematics.

Thanks to the Sloan Foundation, the National Science Founda
tion, and other agencies, new calculus texts are on the way. But
they will likely suffer the same fate as earlier efforts, unless we
insist that academic freedom guarantees all qualified members
of a mathematics department the right to choose their calculus
texts and to devise their own tests.

Halmos is right: education in America has to be reformed from
the bottom up. But we cannot in the meanwhile continue to
serve warmed-up oatmeal year after year to first-year calculus
students. •

Peter D. Lax is Professor of Mathematics at the Courant Institute
for the Mathematical Sciences of New York University.

Louise A. Raphael is Professor of Mathematics at Howard Uni
versity in Washington, DC.

(Major continued from front page.)
lier, simpler days when all mathematics majors took essentially the
same sequence of courses. Students need regular and frequent
departmental advice to explore the many intellectual and career op
tions opened by a mathematical sciences major. Advisors should
pay particular attention to the need to retain capable undergradu
ates in the mathematical sciences pipeline, with special emphasis
on the needs of underrepresented groups.

COMPONENTS AND TRACKS Seven components form the structure
of the mathematical sciences major:

A. Calculus (with differential equations)

B. Linear algebra

C. Probability and statistics

D. Proof-based courses

E. An indepth experience in mathematics

F. Applications and connections (e.g., computer science, physics)

G. Track courses, departmental requirements, and electives

The first six components normally require nine or ten courses (typ
ically three or four semester-hours each), at least seven of which
would be taught by the major department. The seventh component
highlights the common practice in many colleges of offering formal
clusters of courses from which students majoring in the mathemat
ical sciences may choose; these tracks may be offered in one or
several mathematical sciences departments.

The report includes information about typical tracks, including actu
arial mathematics, administrative or management science, compu
tational and applied analysis, computer analysis, data or systems
analysis, discrete mathematics, operations research, pure mathe
matics, scientific computing, statistics (applied), and teaching (sec
ondary). In some, specificity of the structural component courses
may be desirable. Others may require many courses (either outside
or inside the mathematical sciences) to complement the structural
components. Note that no track is specifically labeled as prepara
tory for graduate study: with appropriate choices for the structural
components, most tracks could provide sound preparation.

COMPLETING THE MAJOR In addition to courses and components,
the mathematical sciences major should also involve a variety of
other types of experiences and activities that are, in some cases,
(Major continues on next page.)



June-July 1991 FOCUS 7

It is only by requiring substantive achieve
ment of our students that we will be able
to produce the sort of quantitatively expert
individuals who are going to be the main
stay of the discipline and of society for the
next century.

(Major continued from previous page.)
"cocurricular." Several supportive activities are specifically cited in
the CUPM report as contributing to students' self-confidence and
ability to work with others:

• Integrative experiences.

Every major should be encouraged to think about the math
ematical sciences as a whole. Common means include se
nior independent projects, research or scholarly investigations,
problem-oriented senior seminars, independent study that in
cludes writing about some area of mathematics, seminars in
which students present accessible journal articles, or an under
graduate colloquium series.

• Communication and team learning.

Major programs should prepare students to communicate math
ematics, both orally and in writing. Communication skills
are honed when upper-division students assist freshman and
sophomores, tutor high school students, or work in teams to
investigate mathematical problems of some complexity.

• Independent mathematical learning.

Whether a mathematics graduate enters a mathematical sci
ences career immediately, goes directly to graduate school, or
enters another career path, the student will need to function as
an independent learner. Independent study projects and teach
ing strategies that increase the number of student presentations
encourage independent learning.

• Structured activities.

Out-of-class student activities have a long tradition on many
campuses, inclUding mathematical honorary societies, MAA
Student Chapters, local club activities, and honors programs.
Other activities can provide valuable broadening opportunities
in teamwork and independent learning; these include prepara
tions for mathematical contests, undergraduate research expe
riences, and internships and cooperative education.

IMPLICATIONS The statements of philosophy in the report embody
educational principles that can lead to an enriching education expe
rience and the recommended program structure provides a flexible
vehicle for fulfilling those principles. One underlying tenet, however,
transcends the particular form of curriculum implementation: It is
only by requiring substantive achievement of our students that we
will be able to produce the sort of quantitatively expert individuals
who are going to be the mainstay of the discipline and of society
for the next century.

A· forum to present and discuss these recommendations will be
held at the Orono, Maine meeting in August 1991. If you wish to
receive a copy of the full report, write: Publications, The Mathe
matical Association of America, 1529 Eighteenth Street Northwest,
Washington, DC 20036-1385. •

Bettye Anne Case is Associate Professor ofMathematics at Florida
State University in Tallahassee, Florida. She served as chair of the
CUPM Subcommittee on the Major.

1990 Annual AMS-MAA Survey
(Second Report)

Each year the Annual AMS-MAA Survey collects information con
cerning departments, faculties, and students in the mathematical
sciences in the United States and Canada. The highlights be
low, extracted from the Second Report, briefly describe the re
sults from two parts of the 1990 Annual AMS-MAA Survey. First,
it updates information about new doctorates earlier reported in
the November 1990 Notices of the AMS, (pages 1217-1221).
(The January-February 1991 FOCUS includes highlights from
this First Report on page thirteen.) Second, it summarizes re
sults on the characteristics of faculties and instructional programs
at the undergraduate and graduate levels.

The AMS-MAA Data Committee patterned the Second Report
after its previous years' reports to sustain continuity and to facil
itate year-to-year comparisons. The Second Report, however,
also includes new types of information on faculty hiring and cat
egories of faculty positions. The Committee and its chair, Don
ald E. McClure of Brown University, welcome suggestions from
the mathematics community concerning additional types of infor
mation or reporting about the mathematics scene which would
interest members of the profession.

The final (spring) count reveals that, in the period 1 July 1989
through 30 June 1990, US institutions awarded 950 doctorates in
the mathematical sciences. This represents the largest number
since 1975-1976 and a 24% increase since the 1984-1985 count.

US citizens accounted for 410 or 43% of the 947 doctoral recip
ients whose citizenship status is known. This number realizes
the second highest total of US citizens in the past six years, but
the percentage marks a historical low for the seventeen years in
which the survey has tracked citizenship status.

In 1989-1990, 537 non-US citizens earned doctorates-the
largest number ever reported. This total represents a 148% in
crease over the number of noncitizen new doctorates awarded
ten years earlier.

In US doctorate-granting mathematics departments, 56% of all
graduate students, including master's degree candidates and
special students, are US citizens. This percentage is substan
tially higher than the percentage US citizens represent among
new doctorates.

In the final count, women earned 90 (22%) of the 410 doctor
ates awarded to US citizens. Among non-US citizens, women
represent 15% of the new doctorates. These percentages are
substantially lower than the ones for earlier stages of the math
ematics education pipeline. Women constitute 36% of all US
citizen graduate students in US mathematical sciences depart
ments. At the undergraduate level, the representation of women
increases to 43% of junior-senior mathematical sciences majors.

Of the 943 new PhDs from US or Canadian institutions whose
employment status is known, 60% are employed in academic
positions in the US; 16% are employed in nonacademic positions
in the US; and 20% are employed outside the US. Only 2% are
not yet employed; the remainder are not seeking employment.

The complete Second Report of the 1990 Annual AMS-MAA Sur
vey (which also contains enrollment and faculty data) appears in
the May-June 1991 Notices of the AMS. For a reprint, contact:
Monica Foulkes, American Mathematical Society, PO Box 6248,
Providence, Rhode Island 02940; (401) 455-4000. •
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The Car-and-Goats

FIASCO
A number of mathematicians were thrown into a tizzy by the fol
lowing problem, which appeared last fall in Marilyn vos Savant's
column, "Ask Marilyn," in Parade (a Sunday newspaper supple
ment):

One of three doors hides a car (all three equally likely) and
the other two hide goats. You choose Door 1. The host, who
knows where the car is, then opens one of the other two doors
to reveal a goat, and asks whether you wish to switch your
choice. Say he opens Door 3; should you switch to Door 2?

Marilyn said yes, arguing that the probability for Door 2 is now 2fJ.
This led to protests, another column, and then a deluge of additional
protests. Altogether she heard from ''thousands'' of people. Nine
tenths of them insisted that with Door 3 now eliminated, Doors 1
and 2 were still equally likely.

Of the respondents from the general public, 92% disagreed with her,
while of the responses from universities, 65% disagreed. It follows
that 7112% of the responses came from universities. Therefore 5%
were naysayers from universities, and one may suppose that just
about all of this group were professional mathematicians.

The mathematicians were a disgrace to the profession. The puz
zle requires more patience than readers predisposed toward the
rough-and-ready answer seemed willing to devote. Many writers
appear to have rushed to reply without first letting their ideas jell.
I saw no evidence of the patient attitude of a teacher. Instead,
the writers quoted were arrogant and condescending-"Get your
self a standard book on probability," "You're the goat," "We're hav
ing enough trouble with mathematical illiteracy as it is"-and then
proudly identified themselves as PhDs or faculty members. One of
them asserted that if the PhD critics were wrong then the country
would be in serious trouble.

The country is in serious trouble.

These writers are the products of our graduate schools. Is that
where they acquire these attitudes? In class? From professors
they see rushing into print?

Interestingly enough, no one seemed to notice that Marilyn had
introduced not one game but two. Game I, stated above, is the
one the writers are upset about.

As for Game II, Marilyn defined it implicitly by just solving it: If the
car is actually at Door 1 (probability 1/3), then when you switch you
lose; but if it is at Door 2 or Door 3 (probability 2fJ) then the host's
revelation of a goat shows you how to switch and win. Therefore the
chance you win by switching is 2fJ. Elegant. But in this argument,
we are still considering the possibility that the car is behind Door
3; so the host cannot have already opened that door (much less to
reveal a goat). In this game, you have to announce before a door
has been opened whether you intend to switch.

Game I is a different matter. Here the probability, P, that switching
wins is a conditional probability: that it wins given that the host
has opened Door 3. It is easy to see that P ~ 1/2. (So the critics
are quite wrong.) The host has opened Door 3. It was certain he
would do that if the car is at Door 2, but less than certain (except in
an extreme case) if it is at Door 1. This gives the edge to Door 2.
(This reasoning depends on the fact that the a priori probabilities
for the two doors are equaL)

In fact, P can be any number between 112 and 1. The nub of the
matter is what happens when the car is actually at Door 1, so that
the host has a choice of doors to open. The value of P depends
on how he makes that choice-on the probability, q, that he will
open Door 3.

In the extreme case, q = 0, the host opens Door 3 only when the
car is at Door 2, and P = 1.

When q = 1/2 we get P = 213. For when the car is at Door 1 the
host opens Door 3 one time in two; but if it is at Door 2 he opens
Door 3 two times in two. So when he actually does open Door 3,
the car is at Door 2 two times out of three.

Similarly, P = 1/(1 + q) = n/(n + m) for any rational q = min.
(By Bayes's rule, the first equation holds for all real q.) Of course,
o:::; q :::; 1 implies 1 ~ P ~ 1/2.

Over a long series of games, where the host opens Door 3 or Door
2 according to his strategy and you switch every time, your win
probability is 2fJ. This is true regardless of how he chooses or
mixes his strategies. Say he sticks with the strategy of the first
example. Then he opens Door 3, giving you the sure shot, only 1h
of the time; the remaining 2fJ of the time, when he opens Door 2,
your win probability is 1/2. Your net chances are 1/3 in each case,
for a total of 2fJ. This is no surprise: you are now playing Game II.

•

LEONARD

GILLMAN

Leonard Gillman is Professor Emeritus at the University of Texas at Austin. His many services
to the Association include terms as MAA Treasurer (1973-1985) and MAA President (1987
1988). Readers interested in the car-and-goats problem will discover a fuller account of its
mathematics in the January 1992 issue of the MAA's AMERICAN MATHEMATICAL MONTHLY.



1955. Members of the Topology Institute (TI) Softball Team at the University of Wisconsin at Madison. From left to right: unidentified,
Robert F.Williams, Morton L. Curtis, Orville G. Harrold, Jr., Marlon Kirk Fort, Jr., Jeff Harrold, Eldon Dyer, unidentified, Ernest A. Michael,
Edwin Earl Floyd, Morton Brown, C. Edmund Burgess, Leonard Gillman, and Richard D. Anderson.

On Thursday, 8 August 1991 from 8:30 am until 9:20 am, Louis
Nirenberg of the Courant Institute of Mathematical Sciences of New
York University will deliver his AMS-MAA Invited Address, On the
Maximum Principle.

The Committee on Mathematicians Outside Academia will direct
an open meeting on Thursday, 8 August 1991, from 1:00 pm until
6:00 pm. For information on this open meeting, contact: Patrick D.
McCray, Chair, Committee on Mathematicians Outside Academia,
PO Box 374, Winnetka, Illinois 60093; (708) 982-8532.

Paul A. Foerster of Alamo Heights High School will deliver the MAA
Mu Alpha Theta Lecture on Calculus in an Age of Technology
from 1:40 pm until 2:30 pm on Thursday, 8 August 1991.

An MAA-AWM Panel Discussion will explore Careers That Count:
Opportunities in the Mathematical Sciences on Thursday, 8 August
1991 at 3:00 pm. Jenny Antoinette Baglivo of Boston College will
moderate. Immediately following this discussion, the Membership
Meeting of the Association for Women in Mathematics (AWM) will
convene at 4:00 pm.

The Committee on Computers in Mathematics Education (CCIME)
(Eugene A. Herman of Grinnell College, chair) and the Subcom
mittee on Symbolic Computer Systems (Zaven A. Karian of Deni
son University, chair) of the Committee on the Undergraduate Pro
gram in Mathematics (CUPM) will cosponsor a Panel Discussion
on Uses of Computers in NSF Calculus Projects on Thursday, 8
August 1991, from 4:15 pm until 6:15 pm. Organizer Phoebe T.
Judson of Trinity University has assembled the following panelists:
William H. Barker of Bowdoin College on Mathematica in Calculus
Reform; Joan R. Hundhausen of the Colorado School of Mines on
Calculus, Physics, and Technology-Mutually Supportive; David
O. Lomen of the University of Arizona at Tucson on The Role of
Technology in Calculus; and Dennis M. Schneider of Knox College
on Using Mathematics to Teach Calculus.

The Association invites all contributors to the MAA Mathematical
Center Fund to attend its Donors Reception on Thursday, 8 August
1991, from 5:30 pm until 6:30 pm. The MAA also encourages each
donor to invite a prospective donor to attend this reception.

SUMMA (Strengthening Underrepresented Minority Mathematics
Achievement) and its Director, William A. Hawkins, Jr., have or
ganized a Workshop on Intervention Programs Serving Minorities
on Friday, 9 August 1991, from 4:00 pm until 6:00 pm. Participants
include Bonnie A. Berken of St. Norbert College and Paul J. Sally,
Jr. of the University of Chicago.

The Office of Governmental and Public Affairs (OGPA) of the Joint
Policy Board for Mathematics (JPBM) will sponsor a Forum on Em
ployment Issues in the Mathematical Sciences on Friday, 9 August
1991 from 6:30 pm until 7:30 pm.

On Saturday, 10 August 1991 from 8:30 am until 9:20 pm, Fan R. K.
Chung of Bell Communications Research will deliver his AMS-MAA
Invited Address, Laplacians of Graphs and Hypergraphs.

The Committee on Minority Participation In Mathematics (CMPM)
(Manuel P. BerriozAbal of the University of Texas at San Antonio
and Sylvia T. Bozeman of Spelman College, cochairs) will meet on
Saturday, 10 August 1991 from 1:00 pm until 3:00 pm.

Minicourse 10 on Mathematical Computer Graphics on the HP-28
C and Sand HP-48SX: A Means to Arouse Students' Interest in
Mathematics, organized by Yves Nievergelt of Eastern Washington
University, has been cancelled.

Henry O. Pollak of Bell Communications Research and Visiting Pro
fessor at Columbia University's Teacher's College will deliver his PI
Mu Epsilon J. Sutherland Frame Lecture, Some Mathematics of
Baseball, on Friday, 9 August 1991 from 8:30 am until 9:30 am.

"The game of baseball has often been used to provide
motivating examples and applications for traditional school
mathematics. Baseball also provides a suitable setting for a
variety of investigations in data analysis and statistical mod
eling, in mathematical physics, in stochastic processes, in
game theory, and in number theory. The selection of base
ball situations which Dr. Pollak will discuss is likely to in
clude the problem of modeling the progress of the World
Series and the problem of reconstructing numbers of hits
and at bats from information on batting averages. Here are
some thoughts about the first of these.

In writing about the World Series, sports writers tend to
speak of the relative strength of the teams, of home field
advantage, of momentum, of "back to the wall," of "chok
ing," of "experience: How can you quantify these concepts,
and how close do they come to explaining the collection of
past World Series? One measure of success would be the
expected length of the World Series. This is pretty easy to
match. A more difficult historical phenomenon is, for exam
ple, the fact that a seven-game series is roughly twice as
likely as a six-game series. What kind of model would tend
to account for this? The speaker would be most pleased if
you would come with your own theoryl" •
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Calculus courses may indeed be growing leaner, and one day cal
culus texts may even follow suit, but the pile of job applications
that lands on the desk of the mathematics chair at any college or
university is very definitely growing fast. If things seemed bad last
year, this time around the situation has turned out to be even worse
for the poor job-seeker, and something of a nightmare for the hiring
departments, or so at least it appears to both parties in this ritual.

Despite all those predictions of a huge shortfall of mathematics
PhDs a few years from now, at the moment college hiring commit
tees are having to sift through anything up to a thousand applica
tions for a single position. Why is this?

Well, I don't know, and the situation seems to be so chaotic and
frantic that I doubt that anyone really knows just what is going on.
But as a department chair having filled two vacancies last year and
two more this year, I can offer both my own opinions and some
anecdotal evidence.

First of all, there are many foreign nationals in the job market. In
particular, there are a lot of young mathematicians from mainland
China who have recently completed their doctorates at US univer
sities, and a not insignificant number of established (and in some
cases very well known) mathematicians from the Soviet Union, both
groups having taken advantage of new opportunities to take up per
manent residency in the US.

Secondly, the "Reader's Digest syndrome" is at work.
Ready access to word-processors has made it easy to
send out what amounts to a mass-mailing of a generic
job application.

This second factor appears to have been spurred to an
even greater extent this year by the hiring freezes that
worsening state economies have forced on many state
universities and colleges, creating a panic to find a job
at one of the places that are still hiring.

The result is that, to take my own institution as an il
lustration, a small, private college that not long ago
could count its job applications in double figures, my
colleagues and I were faced with a pile of some 600
dossiers as we started to try to fill our two vacancies
back in January.

Having somehow managed to survive that process, I
am prompted to try to offer some advice to those on
the other side of the fence. For one thing that was abun-

dantly clear, is that a great many applications were a complete
waste of time, both for the applicant and the hiring institution. (My
sense was that at least a half fell into this category, but I did not
take any kind of count-there were too many applications to read
to leave any time for a systematic analysis!) Faced with such huge
numbers of dossiers, any institution is going to have to make a
fairly crude initial cut, in order to produce a more manageable pool
of candidates who seem appropriate for the position concerned.

Here then, as one hiring season draws to an end and another will
shortly start, is the advice of this particular department chair, to all
those facing that seemingly impossible hurdle: finding the first (or
maybe the second) job.

First of all, ask yourself just what type of institution you want to
apply to. They differ quite a lot in nature: the prestigious research
universities, the large state research schools, the smaller state uni
versities, the elite liberal arts colleges, the four-year colleges, and
the two-year colleges. Each kind of institution will be looking for
different kinds of skills and abilities.

One obvious thing to look for is: does the institution expect appli
cants to have a PhD? Practically all universities, and a great many
colleges do (certainly all of the well-known, four-year colleges). So
if your highest degree is a master's, don't waste your time applying
to such an institution. Look for a more appropriate place.

And if you do in fact have a PhD, what then? Well, the better
known, large, research schools usually look for extremely good
research (either proven or evidentially supported promise) cou
pled with an acceptable level of teaching ability. In the case of a
genuinely talented researcher, they may even settle for quite poor
teaching skills. (These days such institutions will probably protest
that this is not the case, but in my experience this is not what ac
tually happens. And if such an institution is sufficiently big to carry
people purely for their research skills, what is wrong with that if
research is a primary function?)

At a selective, small, private, liberal arts college such as my own,
the priorities go the other way around. With a bright, highly mo
tivated student body that has chosen the intimate atmosphere of
the small college, we cannot afford to hire anyone whose teaching
is not of an extremely high standard, but with our fees the same
as those of the Ivy League schools, our faculty have to be highly
active scholars as well.
(Right Position continues on next page.)
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(Right Position continued from previous page.)
Or perhaps neither of these two models is quite right for you. In
which case, you are wasting your time applying to such an institu
tion; your letter will not pass the first read-through. Both last year
and this, I saw many vitae that began with a declaration that the ap
plicant's goal was to secure a position in a large, research-oriented
department. Needless to say, such letters did not make the second
round.

And then there is the issue of location: do you want an urban cam
pus or are you unable to live unless surrounded by dense forests
or rolling plains? The time to ask such questions is before you
start to write your letters. Again, on several occasions we pursued
an application from what seemed like an ideal candidate for one of
our positions, only to discover quite far into the proceedings that
the person would never dream of living in rural Maine. Why apply
then?

So far, all my points have been fairly general ones. Suppose now
that you have thought about the issues involved, and decided the
kind of place you wish to apply to. What then? Somehow, you
have to ensure that the search committee will include your ap
plication among the twenty or so that will receive really detailed
consideration.

The trick, I would suggest, is to put yourself in the position of a
member of that hiring committee. They have several hundred let
ters to read and precious little time to do it in. Their initial decision
will probably be made on up to four factors, depending on the type
of institution concerned: whether your field is appropriate, whether
you have a sufficiently strong research record, whether or not you
have enough teaching experience, and why you actually want to
be at such an institution. So make sure that you address each of
these points clearly. Keep it brief at first. You can elaborate later
in your letter, or elsewhere in your dossier. Also, give both office
and home telephone numbers and, if possible, an e-mail address,
so the committee can contact you quickly and easily if the need
should arise.

Now let's imagine that you have passed that first hurdle, and your
carefully crafted application has found its way into the "short-list" of
the twenty (or thirty?) or so that the search committee thinks are
really appropriate. What happens next?

search is important to us, but nothing like as significant as the teach
ing ability. At other places the priorities will be different. Clearly
then, a generic application that attempts to cover all bases is not
at all the best way to proceed. Both your letter and those of your
referees should be tailored to the kind of institution you are apply
ing to. Of course, you don't have control over the letters written by
your referees. But there is nothing to stop you advising them as to
what points you would like them to emphasize.

Naturally, it is not quite as straightforward as the above might sug
gest. Faced with finding a first job, few candidates feel that they
can be very picky. But using the mail-merge utility on your word
processor to mass-produce three hundred identical letters is not the
answer. Your chances will increase significantly if you take note of
the kinds of institutions to which you want to apply, and craft letters
appropriate to each one. (This sounds like an invitation to "cheat."
It isn't. Unless you have the credentials to back up your application,
no amount of application tailoring is going to get you the job.)

What was the outcome of our own search? At the end of the day,
our six hundred applications resulted in some dozen or so that
we felt were well-suited for each of our two positions, and out of
each of these groups there were some four or five that we invited to
interview. As you might expect, these were, by and large, the same
people that were being invited to institutions very similar to ours,
to Bowdoin and Bates Colleges in Maine and the other selective,
private liberal arts colleges around the country. Proof of a sort, I
suppose, that for all its seeming chaos right now, the system does
appear to result in fitting round pegs into round holes and square
pegs into square ones.

And if you were not one of the lucky ones this year, or you are
in the final year of your postgraduate work and are about to enter
the hunt next year, what then? Well, after you first draft out your
letter of application and prepare your vita, pause for a moment and
try to imagine you are the department chair faced with all those
applications. How will your letter look at the other end? In a field
where the institution will undoubtedly be able to find just the kind
of person it wants, will it even pass the first cut? It is up to you to
ensure that it does. Good luck! •

Well, at this stage the commit
tee will start to take a much
closer look at everything, includ
ing those letters of reference
that have been flooding in, three
or four for each applicant. And
it is in order to help you sur
vive this stage that you need
to be quite clear what kind of
job you are looking for, and tell
your referees! Should the let
ter of reference concentrate on
research, on teaching, or both?
In our own search I saw numer
ous letters that extolled at great
lengths the fine details of can
didate x's research work, and
then ended with a single sen
tence, added almost as an af
terthought, that x was also quite
an accomplished teacher. For
a postdoc at a large research
school, such a letter would be
fine, of course, but for us it is of
almost no use at all. The re-
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ASSISTANT PROFESSOR
OF MATHEMATICS

Dr. Keith Devlin is Carter Profes
sor and Chair of the Department
of Mathematics and Computer
Science at Colby College in Wa
terville, Maine. A native of Eng
land, he taught for many years
at Lancaster University in Eng
land. Prior to moving to Maine,
he spent two years (1987-89) on
the faculty at Stanford University.
He has written some forty-five
research papers and a dozen
books, including the best-selling
MATHEMATICS: THE NEW GOLDEN

AGE (Penguin, 1987). His latest
book, LOGIc AND INFORMATION,

waspublished by Cambridge Uni
versity Press in late May. Next
month, Dr. Devlin takes over as
the editor of FOCUS. His ad
dress is: Department of Math
ematics and Computer Science,
Colby College, Waterville, Maine
04901; kjdevlin@colby.edu.
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President's Message

Deborah TepperHaimo

s the MM begins the last
quarter of its first century of existence, it en
ters an era of unparalleled opportunity and
challenge. With President Bush continuing
to declare that, by the year 2000, our stu
dents will be first in the world in science and
mathematics, we are witnessing, for the first
time, the nation's rising awareness of our dis
cipline's importance to and impact on society.

The MM has reached its chronological mile
stone following a decade of accelerating ex
pansion in its membership and of expanding
diversity in its activities. It has surged ahead
to become the largest professional organiza
tion in the world devoted to mathematics at
the college level. A succession of farsighted
leaders has guided the Association to its cur
rent state. Leonard Gillman's judicious com
mittee appointments, while president, set the
stage for the Association's direction in recent
years. This led to the selection of Marcia P.
Sward as Executive Director to succeed Al
fred B. Willcox, who retired after serving ably
and effectively for two decades. Lida K. Bar
rett, whose presidency spanned that transi
tion, contributed significantly to imbuing the
MM with renewed energy and vibrancy. Lida
and Marcia provided enlightened leadership
in addressing the major issues of mathemat
ics and mathematics education.

The MM has thus emerged as the organiza
tion that has taken bold action by:

• welcoming all segments of the mathemat
ical community into its ranks;

• encouraging active participation by under
represented groups;

• appointing new and diverse representa
tives to serve on committees;

• initiating student chapters;

• cooperating with other organizations to
study and identify problems in our educa
tional system, to propose solutions, and to
prepare to oversee their implementation;

• providing realistic, useful career informa
tion involving mathematics;

• publishing mathematical materials acces
sible to a broad readership;

• developing programs to strengthen the
mathematics achievement of underrepre
sented minorities

• supporting programs that introduce tech
nology into mathematics classes; and

• introducing pilot projects on teaching in
doctoral-level mathematics departments.

The atmosphere the MM has created through
these initiatives has far-reaching implications
for the profession and merits being emulated
by other organizations.

It is with considerable enthusiasm that I have
assumed my office intent on continuing along
the course set. I feel privileged to have the op
portunity to move the Association yet further
towards its goal of promoting the interests of
the mathematical sciences, especially at the
college and university level.
(President continues on page fourteen.)
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year ago, President Bush
challenged the nation to make "US students
first in the world in science and mathematics
achievement." This April, he and the new Sec
retary of Education, Lamar Alexander, took
the next step and announced a national edu
cational strategy, America 2000, designed to
lead the nation toward "a true renaissance in
American education."

America 2000 calls for the establishment of
world-class national standards in five core
subjects (English, mathematics, science, his
tory, and geography), a voluntary nationwide
examination system (the American Achieve
ment Tests), a New Generation of Ameri
can Schools (starting with one in each con
gressional district), and designation as an
"America 2000 Community" for any commu
nity adopting these standards and working to
ward their achievement.

THE ROLE OF THE MATHEMATICAL COMMUNITY

This bold plan does not come out of the
blue. The mathematics community has been
highly active for many years in identifying the
problems in US mathematics education and
in working towards solutions. Through Ev
erybody Counts (National Research Coun
cil, 1989) and Curriculum and Evaluation
Standards for School Mathematics (National
Council of Teachers of Mathematics, 1989),
both of which received extensive national pub
licity, and a number of subsequent publica
tions, we have put our case before the public,
cautioning about the danger of staying on our
present course and articulating a new vision
of the teaching and learning of mathematics.

We have also followed through with a mul
titude of actions, the most recent of which
was a National Summit on Mathematics As
sessment, 23-24 April 1991, organized by
the Mathematical Sciences Education Board
(MSEB). The highlight of the Summit, at
tended by 550 people from all over the coun
try, was an address by President Bush in
which he commended the mathematics com
munity for leading the way toward an "Ameri
can education renaissance" and pledged that
"we at the White House will do our level best
to back you up every inch of the way" as we
take the next steps toward world-class stan
dards in mathematics education.

MAA ACCOMPLISHMENTS

The MAA has not been standing still as the
nation's spotlight has turned on mathematics
education. We have provided strong and con
sistent leadership at the national level, partic
ularly in the area of undergraduate mathemat
ics, and we have worked within our own mem
bership at the national and Sectional levels,
and within the broader mathematical sciences
community, to develop awareness, consen
sus, and action.

I hope you will read the accounts in this An
nual Report of the many exciting and promis
ing projects we have underway--endeavors
like our recently launched SUMMA Project
(Strengthening Underrepresented Minority
Mathematics Achievement) and our blossom
inc Student Chapters. You should also read
about the accomplishments of the past year in
our publications program, minicourses, com
petitions, visiting lecturers, etc.
(Director continues on page fifteen.)

From the
Executive Director's Desk

Marcia P. Sward

... making this land all it should be.

America 2000:

An Educational Strategy
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As we look toward the future, our challenge is to continue to identify the changing needs of the mathe

matical community and the nation and to meet them boldly and effectively.

(President continued from page twelve.)
With the MAA's rapid growth, structural problems have had to be
resolved. To meet the needs of our increasing membership, more
than one hundred committees have proliferated. The Board of Gov
ernors dealt with the resulting complexity when it recently adopted
a proposal in which every committee is assigned to one of six Ar
eas: Awards, Competitions, Education, Human Resources, Meet
ings, and Publications. For each Area, a Coordinating Council is
appointed to oversee all committee activities and to keep the Exec
utive Committee abreast of what goes on and what changes should
be introduced. It is important for me to implement the new structure,
making sure that it streamlines the work of the Association without
imposing additional bureaucratic barriers, and that it preserves the
collegiality that has always been a hallmark of the MAA.

One of our most important and exciting initiatives is the introduction
of MAA awards for distinguished teaching at the college and univer
sity level. Although there has been a program of awards for many
areas of mathematics, including, for example, expository writing
and service, there has never been specific recognition of outstand
ing teaching, despite the fact that improving teaching, interpreted
in its broadest sense, has been a major concern of the Association.
We will now correct this omission during my presidential tenure, as
we name awardees at both the Sectional and national levels.

Our concern with good teaching is not limited merely to college
faculty. We are also involved with school mathematics, recogniz
ing that teachers are prepared at the postsecondary level, and
that colleges depend on the quality of secondary-level prepara
tion. Consequently, in conjunction with the issuance of reports by
other mathematical organizations, including Professional Standards
for Teaching Mathematics (National Council of Teachers of Mathe
matics (NCTM), 1991) and Counting on You: Actions Supporting
Mathematics Teaching- Standards (Mathematical Sciences Educa
tion Board (MSEB), 1991), the MAA recently published A Call for
Change: Recommendations for the Mathematical Preparation of
Teachers of Mathematics, edited under the dedicated guidance of
James R. C. Leitzel of Ohio State University.

Committee on Sections
In 1990, more than 5,000 MAA members attended Section meet
ings and sampled from the numerous invited addresses, contributed
papers, minicourses, and workshops offered. In addition, more than
170 students delivered papers at these meetings. Banquets, pizza
parties, and social breaks in the meeting program encourage the
renewal and establishment of friendships. The Association enthusi
astically supports its Sections through numerous avenues including
the MAA Fund to Aid Sections. This fund enables Sections to ini
tiate projects and improve existing ones.

The Committee on Sections continues to review its service to the
MAA's twenty-nine Sections. At the Association's annual and sum
mer meetings, the Committee hosts Section Officers' meetings and,
indeed, although only the annual meeting receives funding, many
members attend both meetings.

With the MAA's establishment of SUMMA (Strengthening Underrep
resented Minority Mathematics Achievement), and the appointment
of its director, William A. Hawkins, Jr., we are making substantial
progress in this area. A most gratifying development is the culmi
nation of this office's extensive activity in the award of a major grant
for its intervention program from the Carnegie Foundation.

In the selection of its leadership, the MAA has toppled gfilnder bar
riers decisively. We need to continue to extend the great strides
made to the general membership as well. The problems have been
addressed dauntlessly in recent years and are featured in the MAA's
newly released volume, Winning Women into Mathematics, edited
by Patricia Clark Kenschaft of Montclair State College.

Many other mathematics organizations exist, some at different lev
els, and some directed to specific interests. We must continue to
develop close ties with all of them. In striving to find ways to com
plement each other's efforts and to coordinate our activities, we
can best serve the mathematical community.

We have a special historical relationship with the American Math
ematical Society (AMS). The unfortunate fact is that, too often,
artificial obstacles have separated research and undergraduate
teaching. Our two organizations have significant overlapping con
stituencies and many common interests. In recent years, we have
successfully cooperated in some areas, but we must work more
closely toward a common goal. We must recognize our respective
strengths and directions, and we must meet as equals to determine
our most constructive roles. We need to collaborate, rather than to
compete, and we must learn to appreciate the contributions of all
those involved in and committed to college-level mathematics.

The MAA has actively addressed many of the major issues that are
now gaining increasing national attention, attesting to its stance as
a forward-looking, vibrant organization, sensitive to the problems of
the age. As we look toward the future, our challenge is to continue
to identify the changing needs of the mathematical community and
the nation and to meet them boldly and effectively. -

Each year in late spring, each Section files an annual report describ
ing its recent activities. The Committee on Sections then compiles
these reports and distributes the resultant summary to Section offi
cers. These reports discuss many of the innovative ideas, outstand
ing speakers, and diverse elements forging a successful Section
meeting. If you would like to receive a copy of this report, contact:
Mary McLean Bancroft, MAA Sections Liaison, The Mathematical
Association of America, 1529 Eighteenth Street Northwest, Wash
ington, DC 20036-1387; (202) 387-5200; cap@hilda.umd.edu

Finally, the Committee on Sections and its current chair, Bar
bara Trader Faires of Westminster College, wish to thank its long
standing chair, David W. Ballew of Western Illinois University, for
his active and dedicated leadership. -
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Committee on Student Chapters
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The MM's Student Chapters continued to grow markedly in 1990;
approximately 3,000 students now belong to the Association's 265
Chapters. The 1991 Annual Meeting in San Francisco, California
incorporated several student-oriented activities for the first time.
Highlights included a hospitality center and reception for students.
Lester H. Lange of San Jose State University prepared a lecture for
students entitled Desirable Scientific Habits of Mind Learned from
George P6/ya and Marilyn B. Durkin of Bentley College conducted
an engrossing minicourse on fractals. The 1991 Summer Meeting
in Orono, Maine promises more exciting student activities.

In 1990, the Exxon Education Foundation provided support for five
Sections to experiment with pilot student projects that hold promise
for implementation at national meetings. With this funding, the
Eastern Pennsylvania and Delaware (EPADEL), Allegheny Moun
tain, Northeastern, Ohio, and Oklahoma-Arkansas Sections orga
nized overwhelmingly successful workshops and other programs
for students. The Maryland·District of Columbia-Virginia and New
Jersey Sections collaborated with EPADEL in this endeavor. Exxon
awarded an additional $32,500 to the Student Chapters program to
support several activities. Under this grant's provisions, each Sec
tion may request a $500 award to finance initiatives designed to

(Director continued from page thirteen.)
In addition to these reports, we have several other projects that
address such topics as the use of calculators and computers in
the mathematics classroom, the preparation of future mathematics
teachers, information about careers in the mathematical sciences,
and the role of mathematics in solving environmental problems.

To help deal with the complex mix of on-going activities and special
projects, President Hairno appointed six Coordinating Councils to
assist our 135 committees in mapping out their activities, reducing
unnecessary overlap with other committees, and communicating
with the elected officers.

FINDING THE NECESSARY RESOURCES

A critical dimension of the MAA's work is the resource base that we
obtain from our members, together with the grants and contracts
we secure from outside sources. Our membership has continued
to climb, now standing at 34,000 members, albeit at a slower rate
of growth than in recent years. In grants, we received a total of
$2,413,453 since June 1990 to support special projects. This com
prises 16% of our $4.5 million budget. Proposals are pending for
a number of other projects, some major, some modest, and as
funding is received, we hope to develop new thrusts in curriculum,
quantitative literacy, interactive computing, and minority education.

As Treasurer Donald L. Kreider reports (on page thirty of this is
sue of FOCUS), we ended 1990 solidly in the black. Further
more, the many generous contributions to the Greater MAA Fund
(devoted exclusively to the support of SUMMA) and to the Mathe-

attract more students to mathematics. The MM will apply some
Exxon funds to mount a Career Fair for students during the January
1992 Annual Meeting in Baltimore, Maryland.

In 1990, Deborah A. Frantz of Kutztown University accepted the
editorship of the Student Chapter newsletter and, to date, has pro
duced two attractive and informative issues. The Committee also
developed several Student Chapter resource materials, inclUdinga
monthly mailing entitled Mathematician of the Month. These mail
ings feature mathematicians from business, industry, govemment,
and academia narrating their educational and career histories. In
August 1990, the Association published its Careers in the Math
ematical Sciences brochure and subsequently distributed 25,000
copies. A complementary brochure, More Careers in the Mathe·
matical Sciences, will appear in 1991. This forthcoming brochure
introduces six mathematical scientists who embarked on diverse
and demanding careers without earning a doctorate.

For additional information on the MMs Student Chapters program,
contact: Howard Anton, Chair, MAA Committee on Student Chap
ters, Department of Mathematics and Computer Science, Drexel
University, Philadelphia, Pennsylvania 19104; (215) 895-2668; an
tonh@duvm.bitnet. FAX: (609) 770-8297. •

matical Center Fund provide eloquent testimony to the value of our
work to its friends and members. These contributions have greatly
strengthened our ability to act in this time of opportunity.

STRATEGIC PLANNING

To ensure that we give careful consideration to the future directions
of the Association, we are launching a strategic planning activity to
be carried out over the next fifteen months. Common wisdom is
that in an environment which is changing rapidly in almost every
possible dimension (technology, competition, finances, demograph
ics, communications, etc.), the organization which is not prepared
to deal with change in an organized way may find itself quickly
outmoded and no longer of value to its members.

We will launch this strategic planning activity important to the Asso
ciation's future in August 1991 with a two-day retreat immediately
before the Summer Meeting in Orono, Maine. A critical ingredi
ent is an analysis of our members' changing needs, so we will be
calling upon you to engage with us in identifying your professional
needs, particularly those which the MAA's national and Sectional
organizations can help meet.

CONCLUSIONS

This year has been a banner year for the MAA and for mathematics
education. But evidence is accumulating that the coming year will
go off the scale! We should all be proud that we have built a strong
and effective organization ready to meet the challenges that the
President has put before us. We must all be ready to reassess and
reshape the MAA to become even more effective, a potent national
force for world class mathematics education and for "making this
land all that it should be." •

We mustall be ready to reassess and reshape the MAAto become even moreeffective, a potent national
force for world class mathematics education and for "making this land all that it should be."
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Committee on Visiting Lecturers
The Association's Visiting Lecturers Program serves departments
of mathematics across the country. Its objectives include:

1. strengthening and stimulating the mathematics programs in
two-year colleges and in those four-year colleges not offering
a PhD in mathematics;

2. affording staff and students at such colleges with opportunities
to meet and converse with creative mathematicians and math
ematical scientists;

3. communicating new and relevant applications of mathematics
and computer science to not only the physical sciences and
engineering, but also the biological and social sciences; and

4. strengthening the rapport among mathematicians working for
government, industry, and educational institutions of all types.

Visiting lecturers agree to remain
in the program for four years, af
ter which they must take at least
a two-year hiatus before the Com
mittee invites them to participate
again. MAA Visiting Lecturers not
only deliver formal presentations,
but also meet with students and
faculty informally. They will hap
pily discuss opportunities for gradu
ate study and employment with stu-
dents, and they will cooperate with
departments to further the aims of
their mathematics programs.

In January 1991, the Committee distributed its current booklet to
chairs of departments of mathematics across the nation. Inside,
a geographical register organizes lecturers according to location.
By consulting this register, you could select lecturers residing near
your institution and, consequently, reduce transportation costs. The
booklet's principal section introduces lecturers alphabetically with
addresses and lecture topics. (The 1991 booklet omitted biogra
phies to conserve space and expense. You may obtain these de
tails from the lecturer.) One or more letters follow each topic-E, I,
A-to indicate that lecturers can adapt their presentations for an el
ementary, intermediate, or advanced audience. Interested depart
ments should arrange for visits directly with the lecturers. Following
a visit, you should notify the Committee chair and briefly evaluate
your impressions of and experience with the program.

Members of the Committee on Visiting Lecturers urge you to take
advantage of the opportunities this program provides. You can de
fray the expenses of a lecturer's visit through several approaches.
Some institutions maintain faculty development funds which could
provide financing. You might discover grants from other institutional
sources. Some of the lecturers' home institutions have indicated
a willingness to assist with travel costs (asterisks distinguish these
listings in the principal section). To assist you, the 1991 booklet
discusses guidelines for financial considerations.

A NOTE TO CURRENT AND POTENTIAL LECTURERS Please ask your
institution if they will underwrite--either partially or completely
your visiting lecturer travel expenses; the 1992 booklet willindi
cate that information. In addition to lecturing, you may interview
prospective candidates for your graduate program (a benefit whict
may open the coffers of the Graduate Admissions Office!)

The Committee welcomes suggestions and comments to improve
the program. It also invites the names of potential lecturers, and
particularly solicits names from states currently without represen
tatives. If you have heard an outstanding speaker whom you
think might further the program's objectives as stated above, or
if you wish to receive additional information on the program, con
tact: James G. Ware, Chair, MAA Visiting Lecturers Program, De
partment of Mathematics, University of Tennessee at Chattanooga,
Chattanooga, Tennessee 37403. •

Committee on Faculty Development
The Committee on Faculty Development formulates recommenda
tions and submits proposals to the Association to encourage and
guide professional growth. Suggested activities, appropriate for
both national and Sectional meetings, include minicourses, work
shops, and summer institutes. The Committee currently pursues
three objectives:

• development of a position statement for the Association on the
role of faculty development in higher education;

• sponsorship of a minicourse at the January 1992 Annual Meet
ing in Baltimore, Maryland on small group instruction in college
mathematics classrooms; and

• parallel with such sponsorship, publication of an MAA Notes
volume on programs for faculty development at the local, state,
and provincial levels.

For additional information on this Committee's endeavors, con
tact: John A. Dossey, Chair, MAA Committee on Faculty Develop
ment, RR One, Box 165, Eureka, Illinois 61530; (309) 438-8781;
NDOSSEY@ECN.CDC. •

Committee on Consultants
In early 1991, the MAA Committee on Consultants completed pro
duction of its informational brochure, Program of Consultants. Cur
rently, eighty-six consultants represent the forty-eight contiguous
states. Their areas of expertise encompass mathematics, mathe
matics education, statistics, emerging doctoral programs, two- and
four-year college programs, and university programs. In addition,
the Program of Consultants also includes individuals with exper
tise in such timely topics as funding and calculators and computers

in the classroom. The Commit
tee hopes that every department of
mathematics in the United States
will examine its brochure and de
cide if they would like some con
sultants to visit their campus and,
if so, for what purpose. For addi
tional information on this program,
contact: Richard S. Millman, Chair,
MAA Committee on Consultants,
College of Science and Mathemat
ics, Wright State University, Day
ton, Ohio 45435; (513) 873-2611;
RMILLMAN@WSU.BITNET. •
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In 1990, the MAA honored several authors for their achievement in
mathematical exposition. Each winner received a check, a certifi
cate, and the recognition and esteem of his colleagues. So many
mathematicians rely on written communication to learn of recent
developments in our discipline. The efforts of these authors to ex
plore such developments in lucid and engrossing prose deserve
both our admiration and gratitude.

At the 1991 Annual Meeting in San Francisco, California, W. B.
Raymond Lickorlsh of the University of Cambridge and Kenneth
C. Millett of the University of California at Santa Barbara received
the 1990 Chauvenet Prize for. "The New Polynomial Invariants of
Knots and Links," which appeared in Mathematics Magazine, 61
(February 1988): 2-23. In 1989, before winning the prestigious
Chauvenet Prize, this graceful article earned the Carl B. Allen
doerfer Award for its "basic information, very helpful figures, and
good references ...." The Chauvenet Prize Committee character
ized Lickorish's and Millett's essay as "a beautifully written account
of the fundamental and unexpected developments stemming from
V. F. R. Jones' discovery that trace functions on operator algebras
give rise to new and amazingly simple invariant polynomials for
knots and links. The Jones invariants are the first new tools for
classifying simple closed curves in three space since the introduc
tion of the Alexander polynomials sixty years ago."

In addition to the Chauvenet Prize, the Association, through its
journal awards committees, also honors outstanding articles in each
of its periodicals: the Carl B. Allendoerfer Award for papers in
Mathematics Magazine; the Lester R. Ford Award for papers in The
American Mathematical Monthly; and the George P61ya Award for
papers in The College Mathematics Journal. (For a more detailed
discussion of 1990's winners and their exceptional exposition, see
page nine of the November-December 1990 issue of FOCUS.)

- THE CARL B. ALLENDOERFER AWARD

Thomas W. Archibald of Acadia University for "Connectivity
and Smoke-Rings: Green's Second Identity in Its First Fifty
Years," in Mathematics Magazine, 62 (October 1989): 219-232.

Fan R. K. Chung and Ronald L. Graham, both of Bell
Communications Research, and Martin Gardner for "Steiner
Trees on a Checkerboard," in Mathematics Magazine, 62 (April
1989): 83-96.

- THE LESTER R. FORD AWARD

Jacob Ell Goodman of City College of the City University of
New York, and Janos Pach and Chee K. Yap, both of the
Courant Institute of Mathematical Sciences of New York Uni
versity for "Mountain Climbing, Ladder Moving, and the Ring
Width of a Polygon," in The American Mathematical Monthly,
96 (June-July 1989): 494-510.

Doron Zellberger of Drexel University for "Kathy O'Hara's Con
structive Proof of the Unimodality of the Gaussian Polyno
mials," in The American Mathematical Monthly, 96 (August
September 1989): 59Q-602.

- THE GEORGE P6LYA AWARD

Israel Kleiner of York University for "Evolution of the Function
Concept: A Brief Survey," in the College Mathematics Journal,
20 (September 1989): 282-300.

Richard Dean Neldinger of Davidson College for "Automatic
Differential and APL," in the College Mathematics Journal, 20
(May 1989): 238-251.

In January 1991, also during the Annual Meeting in San Fran
cisco, California, the MAA recognized several mathematicians for
their myriad and enduring contributions to both the Association and
mathematics education. Recipients of the MAA's Meritorious Ser
vice Award included: Arlington M. Fink of Iowa State Univer
sity a.nd th.e lo~a Section; Allee King of California State Poly
technic University and the Southern California Section; Calvin T.
Long of Washington State University and the Pacific Northwest
Section; Harry D. Ruderman of Hunter College High School and
the Metropolitan New York Section; Doris W. Schattschneider
of Moravian College and the Eastern Pennsylvania and Delaware
Section; and Alvin Swimmer of Arizona State University and the
Southwestern Section. These six Sections first submitted their
nominations for this award; the Association's Board of Governors
then endorsed their selections. (For additional information on the
contributions of these dedicated individuals, see pages six and
seven of the April 1991 issue of FOCUS.)

At the same meeting, Shirley A. Hili, Curator Professor of Ed
ucation and Mathematics at the University of Missouri at Kansas
City, accepted the second Yueh-Gin Gung and Dr. Charles Y. Hu
Award for Distinguished Service to Mathematics. Hill is a distin
guished and indefatigable leader in mathematics-particularly in
the a~ea of mathematics education. Her contributions range from
~arly Involvement in mathematics curriculum development in Africa
In t~e late 1960s to her pivotal role, from 1985 through 1989, as
chair of the Mathematical Sciences Education Board (MSEB) of
the National Research Council (NRC). Throughout her career, Hill
has served the mathematics community in numerous professional
capacities, including the presidency (1979-1980) of the National

Council of Teachers of Mathe
matics (NCTM) and membership
on the Board of Governors of
the Mathematical Association of
America, the editorial board of the
American Mathematical Monthly,
the National Board of Professional
TeachingStandards (NBPTS),and
the Screening Committee of the
1986 International Congress of
Mathematicians (ICM). The Jan
uary 1991 issue of The American
Mathematical Monthly opens with
the complete citation accompany-
ing Hill's award. - Shirley A. Hill
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Committee on the Undergraduate
Program in Mathematics (CUPM)

The work of the Committee on the Undergraduate Program in Math
ematics (CUPM) encompasses a broad agenda that is carried out
by several subcommittees and coordinated with the work of other,
related committees through discussions sponsored by the CUPM
at the MAA's annual and summer meetings.

In 1990 several CUPM subcommittees completed reports that had
been under development for some time. During the past twelve
months, the MAA published the following volumes:

• Priming the Calculus Pump: Innovations and Resources

• Models for Undergraduate Research in Mathematics

• Challenges for College Mathematics:
An Agenda for the Next Decade

• The Undergraduate Major in the Mathematical Sciences

In addition, the CUPM prepares a regular column for UME Trends,
the newsletter on undergraduate education sponsored by the Joint
Policy Board for Mathematics (JPBM). Each issue features a report
from one of the CUPM subcommittees.

y

Near the close of 1990, the MAA received a grant from the National
Science Foundation (NSF) to launch a Curriculum Action Project
(CAP) (described in this issue of FOCUS, below) that will provide
impetus in several areas where new initiatives are timely and impor
tant: assessment, geometry, mathematics and the environment,
quantitative literacy, and statistics. Several CUPM subcommittees
are actively involved in this project.

For additional information on the CUPM and its concerns, con
tact: Lynn A. Steen, Chair, MAA Committee on the Undergraduate
Program in Mathematics, St. Olaf College, Northfield, Minnesota
55057; (507) 663-3114; steen@stolaf.edu.

CUPM Subcommittees

SUBCOMMITTEE ON ASSESSMENT
Chair: Bernard L. Madison of the University of Arkansas
Charge: To examine current practice and make recommendations
concerning assessment programs for undergraduate mathematics
majors. This is the newest Subcommittee of the CUPM and is just
beginning its work via an electronic Focus Group as part of the
MAA's Curriculum Action Project (CAP) discussed below.

SUBCOMMITTEE ON THE BASIC LIBRARY LIST
Chair: Lynn A. Steen of St. Olaf College
Charge: To prepare a revision of the MAA's Basic Library List. This
Subcommittee is nearing the end of a two-year project to screen
approximately 20,000 books and make recommendations for the
revised Basic Library List, which should appear in the fall of 1991.
(CUPid continues on next page, top.)

-1

The MAAs Curriculum Action Project (CAP) seeks to build a foun
dation for a comprehensive national effort to strengthen the math
ematical sciences at the undergraduate level. This nine-month
project, with support from the National Science Foundation (NSF),
will develop an intellectual agenda for undergraduate mathemat
ics and initiate a broad-based dialogue within and among both the
mathematical community and its various external constituencies.
The project convened a series of Focus Groups to identify key
issues, produce a statement of priorities, and make recommen
dations or observations which will then shape the undergraduate
intellectual agenda. Lynn A. Steen of St. Olaf College serves as
its Project Director. James R. C. Leitzel of The Ohio State Univer
sity acts as the MAA Staff Liaison for CAP while serving this year as
Visiting Mathematician at MAA Headquarters in Washington, DC.

Developing an Intellectual Agenda
for Undergraduate Mathematics

The project selected five Focus Groups: Assessment, Geome
try, Mathematics and the Environment, Quantitative Literacy, and
Statistics. Each Focus Group will ultimately contribute a chapter
towards CAP's chief product-a volume devoted to the mathemat
ical sciences at the undergraduate level. These Focus Groups,
varying in size from fifteen to twenty-five participants, operated as
moderated, e-mail conference collectives. In mid-May 1991, they
completed the lively interchanges that characterized their confer
ence periods and have now directed their attention towards orga
nizing and compiling the groups' reports into a cohesive statement.
This CAP volume should appear at the close of 1991. A brief de
scription of the five FOCUS groups follows.

ASSESSMENT Bernard L. Madison, Dean of the Fulbright College
of Arts and Sciences at the University of Arkansas at Fayetteville
and chair of the CUPM Subcommittee on Assessment, moderated
this group. The CUPM Subcommittee examines and makes rec
ommendations concerning all aspects of assessment of undergrad
uate majors in the mathematical sciences, including those used for
individual assessment, for departmental self-evaluation, and for ex
ternal review of departments.
(Intellectual Agenda continues on next page, bottom.)
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(CUPM continued from previous page, top.)
SUBcOMMmEE ON CALCULUS REFORM AND THE FIRST Two YEARS
Chair: Thomas W. Tucker of Colgate University
Charge: To examine practice and make recommendations con
cerning the content, sequencing, and relationships among begin
ning courses in the mathematics curriculum. Having finished its
MAA Note 17, Priming the Calculus Pump: Innovations and Re
sources, this Subcommittee is now turning its attention to linear
algebra and related courses. It will sponsor a contributed paper
session at the 1992 Annual Meeting in Baltimore, Maryland.

SUBCOMMITTEE ON QUANTITATIVE LITERACY REQUIREMENTS
Chair: Linda R. Sons of Northern Illinois University
Charge: To examine and make recommendations concerning all
aspects of undergraduate mathematics or quantitative literacy re
quirements. This new Subcommittee is beginning its work via an
electronic Focus Group as part of the MAA's Curriculum Action
Project (CAP) discussed below.

SUBCOMMITTEE ON SERVICE COURSES
Chair: Barbara A. Jur of the University of Tennessee
Charge: To promote dialogue with client disciplines in order to rec
ommend the content of mathematics courses designed especially
for students majoring in other subjects (e.g., engineering, biology,
chemistry). This Subcommittee now studies mathematics service
courses for business students and has planned panel meetings and
a contributed paper session at the 1992 Annual Meeting in Balti
more, Maryland to engender Widespread discussion of this topic.

SUBcOMMmEE ON SYMBOLIC COMPUTER SYSTEMS
Chair: Zaven A. Karian of Denison University.
Charge: To stimulate development of curricular materials and
teaching methods appropriate to a world in which common math
ematical practice will routinely employ the power of symbolic com
puter systems. This Subcommittee regularly sponsors panels
and talks at the annual meetings and is currently preparing two
publications-a set of annotated problems that use computer alge
bra systems and a volume of papers addressing curricular matters.

SUBCOMMITTEE ON THE UNDERGRADUTE MAJOR
Chair: Bettye Anne Case of Florida State University
Charge: To examine present practice regarding the undergraduate
mathematics major and update the 1981 CUPM Report, Recom
mendations for a General Mathematical Sciences Program. During
1990 this Subcommittee completed its work on The Undergraduate
Major in the Mathematical Sciences, which the MAA published in
the spring of 1991. (See the cover page and pages six and seven
of this issue of FOCUS for a summary of this CUPM document.)

SUBCOMMITTEE ON UNDERGRADUATE RESEARCH
Chair: Lester Senechal of Mount Holyoke College
Charge: To stimulate interest in research experiences for under
graduates. This Subcommittee organized several events for both
students and faculty mentors at the January 1991 Annual Meeting
in San Francisco, California, and produced MAA Note 18, Models
for Undergraduate Research in Mathematics, a volume of papers
selected from various special sessions devoted to this topic. •

(Intel/ectua! Agenda continued from previous page, bottom.)
GEOMETRY Joseph Malkevitch of York College of the City Uni
versity of New York moderated this group. He also contributes to
a geometry project of the Consortium for Mathematics and Its Ap
plications (COMAP). Despite the increased pace of exciting devel
opment in both the theory and applications of geometry in the last
forty years, it appears that colleges currently teach less geometry
than in the recent (or distant) past. Today, geometric applications to
biology, computer science, engineering, etc., provide opportunities
to rethink geometry's role in the undergraduate curriculum.

MATHEMATICS AND THE ENVIRONMENT Ben A. Fusaro of Salisbury
State University and chair of the MAA's Committee on Mathemat
ics and the Environment moderated this group. In contrast to
CAP's other Focus Groups-divisions with a history of discussion
mathematics and the environment is the "new kid on the block."
This Focus Group considered strategies to introduce problems re
lating mathematics and the environment into general mathematics
courses, to increase the emphasis on environmental modeling in
courses for mathematics majors, and to encourage faculty and stu
dents to use their mathematical skills to seek solutions to local,
regional, and national environmental problems.

QUANTITATIVE LITERACY Linda R. Sons of Northern Illinois Univer
sity and chair of the CUPM Subcommittee on Quantitative Literacy
Requirements moderated this group. As citizens, we confront con
flicting quantitative information every day and need to recognize
both the power and limitations of mathematics. This group dis
cussed posslble guidelines and recommendations for quantitative
literacy of college graduates.

STATISTICS George Cobb of Mount Holyoke College and chair
of the joint Statistics Committee of the MAA and the American
Statistical Association (ASA) moderated this group. Its discussion
sharpened the charge made to that joint committee. Every statis
tics teacher and every student of statistics must contend with an
essential tension: to the practicing statistician, methods serve the
process of coming to understand particular data sets; to the student
of statistics, data sets serve the process of coming to understand
particular methods. This group examined approaches for reconcil
ing these contending priorities.

For further information on the Curriculum Action Project, contact:
James R. C. Leitzel, MAA Staff Liaison for CAP, The Mathematical
Association of America, 1529 Eighteenth Street Northwest, Wash
ington, DC 20036-1385; (202) 387-5200; cap@hilda.umd.edu.•
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The Committee on Testing (COT) concerns itself with
mathematics testing, assessment, and evaluation. Its
current activities include administration of the Associa
tion's Placement Testing (PT) Program, oversight of ex
ternally funded projects related to testing, development of
policy statements addressing trends and issues in test
ing, and creation of mathematics placement testing net
works. COT engages in some of these activities with
other MAA committees, e.g., the Subcommittee on As
sessment (SUM) of the Committee on the Undergraduate
Program in Mathematics (CUPM).

MAA PLACEMENT TESTING (PT) PROGRAM COT's pri
mary, long-term commitment rests with its PT Program.
Approximately 400 two- and four-year colleges and uni
versities subscribe to this program annually. The PT Pro
gram test packet currently includes six college-level place
ment tests with which subscribers test rising high school
juniors. This test packet also contains two calculator
based tests: the CB Arithmetic and Skills Test and the
CB Calculus Readiness Test. In mid-1990, a new Arith
metic and Skills Test replaced the Arithmetic and Basic
Skills Test and, by mid-1991, the test packet will also in
corporate two additional calculator-based tests-the CB
Basic Algebra Test and the CB Algebra Test.

FUNDED PROJECTS At present, COT oversees three ex
ternally funded projects: the Calculator-Based Placement
Test Program (CBPTP) Project, the Computer-Generated
Placement Test (CGPT) Project, and Teaching Mathe
matics with Calculators: A National Workshop (TMC).
The CBPTP Project, established in late 1986 with con
tinuing funding from Texas Instruments, Inc., develops
the calculator-based tests destined for the PT Program
test packet. At present, the project is preparing two
calculator-based prognostic tests and has initiated pro
duction of college-level trigonometry and advanced al
gebra placement tests. The CGPT Project, with sup
port from the Fund for the Improvement of Postsec
ondary Education (FIPSE), devises computer software
to generate PT Program test items. This project also
directs a large-scale study of the items and tests this
new software generates to determine if structurally par
allel test items are also statistically parallel. Teach
ing Mathematics with Calculators: A National Work
shop (TMC), a joint venture of the MAA and the Na
tional Council of Teachers of Mathematics (NCTM), has
just completed its first year. The National Science
Foundation (NSF) and Texas Instruments Inc. provide its
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funding. During 1990, the TMC workshop conducted
a four-week summer institute for "Mathematics Technol
ogy Lead Teachers" in Mesquite and Fort Worth, Texas.
It also began formulating two twenty-minute videotapes
and accompanying printed materials for teachers to re
view while learning to incorporate calculators effectively
in their mathematics instruction. During 1991-1992, the
TMC Project will complete production of these two of its
planned nine videotapes and accompanying printed ma
terials. It will also organize three two-week summer insti
tutes for its teachers from Mesquite and Fort Worth.

OUTREACH AND TRAINING COT also continues its out
reach and training activities. For example, the Commit
tee gathers information concerning mathematics prognos
tic testing and offers consulting services to PT Program
subscribers. During 1990-1991 several states, including
Iowa, Kansas, Missouri, Montana, and Tennessee, ex
pressed interest in or launched a prognostic testing pro
gram; they join the more than twenty states who already
administer or wish to establish such programs. In addi
tion, COT members frequently conduct placement testing
workshops and minicourses. In 1990-1991, Committee
members directed such workshops and minicourses at
the annual meeting of the American Mathematical Asso
ciation of Two-Year Colleges (AMATYC), at the January
1990 Annual Meetings of the Association and the Ameri
can Mathematical Society (AMS), and at the annual meet
ing of the National Association of Development Education
(NADE). COT members also delivered papers on place
ment tests at the 1990 Ohio State University International
Conference on Technology in Collegiate Mathematics Ed
ucation, at the Iowa State Conference on Junior-Level
Testing, and at the 1991 annual meeting of the National
Association of Developmental Education (NADE).

For additional information on COT and its many projects,
contact: John G. Harvey, Chair, MAA Committee on Test
ing, Department of Mathematics, University of Wiscon
sin at Madison, 480 Lincoln Drive, Madison, Wisconsin
53706-1388; (608) 262-3746; harvey@math.wisc.edu.
FAX: (608) 238-3811.

If you wish to receive an informational packet on the
MAA's Placement Testing Program, contact: Linda M.
Heineman, MAA Placement Test Coordinator, The Math
ematical Association of America, 1529 Eighteenth Street
Northwest, Washington, DC 20036-1385; (202) 387
5200; maa@athena.umd.edu. FAX: (202) 265-2384. •

every
student
belongs
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Strengthening Underrepresented
Minority Mathematics Achievement

On 27 August 1990, SUMMA (Strengthening Underrepresented Mi
nority Mathematics Achievement) opened its offices at MAA head
quarters in Washington, DC. As the Association's Board of Gover
nors advocated in its September 1989 policy statement, SUMMA
seeks to increase minority representation in mathematics, science,
and engineering, and to improve the mathematical education of mi
norities. The program first undertook to inform both the minority and
majority mathematical communities of its existence and its mission;
it continues to address both audiences.

AM

Several organizations provided planning grants to support SUMMA
while it sought funding for these five components. Contributors in
cluded the Exxon Education Foundation ($50,000), the Carnegie
Corporation of New York ($25,000), and the MAA ($15,000 and an
additional $49,000 from the Greater MAA Fund). In early 1991,
the Carnegie Corporation approved increased support to finance
$5,000 planning grants for SUMMA's first component: to encour
age mathematicians to initiate mathematics-based, precollege in
tervention projects for minority students.

Many mathematicians participated
in such intervention projects in
their youth and readily recognize
their crucial role in developing
an enduring curiosity about math
ematics. Furthermore, numer
ous national reports cite interven
tion strategies as the most effec
tive means through which to at
tract minority students into math
ematics. Consequently, SUMMA
has assigned its highest priority
to this first component. In addi
tion, SUMMA recently designed
its other four components and
currently seeks funding for their
implementation. (For additional
information on all five initiatives,
see page nineteen of the January
February 1991 issue of FOCUS.)

MusSUMMA emphasizes minority out
reach because, historically, mi
norities have not fully participated
in the larger mathematical envi
ronment. Indeed, many minority
institutions, including historically
black colleges and universities,
Hispanic-serving institutions, and
tribal colleges, have not joined
the MAA, the American Mathe
matical Society (AMS), or the So
ciety for Industrial and Applied
Mathematics (SIAM) as institu
tional members. Few have or
ganized MAA Student Chapters
or hosted MAA Sectional or AMS
regional conferences. Moreover,
few minority mathematicians at
tend these or the Association's
annual or summer meetings.

To reverse this disconcerting phenomenon, SUMMA has coordi
nated several mailings to minority institutions to advise them of
its manifold components and initiatives. These institutions demon
strate an impressive track record for nurturing minority mathemat
ical talent and have accumulated much invaluable experience to
impart to the entire mathematical community. SUMMA's outreach
campaign invites them to play this edifying role in concert with ma
jority mathematicians and institutions.

To supplement these initial mailings, the Association distributed
several thousand flyers introducing SUMMA to both departments of
mathematics and their MAA representatives. Other dissemination
activities included speeches, presentations at numerous forums,
and articles in UME Trends and FOCUS. Moreover, at the 1991 An
nual Meeting in San Francisco, California, more than one hundred
mathematicians responded enthusiastically to a SUMMA workshop
on three precollege intervention programs serving minorities.

SUMMA's agenda incorporates five components:

1. intervention projects for middle and high school students;

2. mainstreaming projects for college and university students;

3. a mentorship program for minorities in mathematics;

4. an organization to serve departments of mathematics at minor
ity institutions; and

5. programs to attract minorities into teaching mathematics.

The SUMMA offices also research and catalogue both information
on and photographs of minority mathematicians. These growing
biographical archives enable SUMMA's staff to respond to informa
tion requests ranging from suggestions for proposal reviewers for
government agencies to names of minority mathematicians for high
school and college class assignments.

SUMMA's future plans include workshops at both the 1991 Summer
Meeting in Orono, Maine and the 1992 Annual Meeting in Baltimore,
Maryland; an increased emphasis on two-year colleges; expanded
interaction with state mathematics coalitions; and continued partici
pation in the Alliance to Improve Mathematics for Minorities (AIMM)
of the Mathematical Sciences Education Board (MSEB).

The MAA Committee on Minority Participation in Mathematics
(CMPM) and its cochairs, Manuel P. Berrlozabal of the University of
Texas at Austin and Sylvia T. Bozeman of Spelman College, over
see the SUMMA offices, as does MAA Executive Director Marcia
P.Sward. These leaders' steadfast involvement in SUMMA reflects
the Association's commitment to the program. The nation now rec
ognizes that minority mathematicians and students constitute a crit
ical factor in the health of American mathematics. SUMMA seeks
to enlarge upon that recognition-to challenge and enlist the colle
giate mathematics community in effecting fundamental changes in
attitude and practice, particularly with regard to minority students.

For additional information on the SUMMA program and its com
ponents, contact: William A. Hawkins, Jr., Executive Director,
SUMMA, The Mathematical Association of America, 1529 Eigh
teenth Street Northwest, Washington, DC 20036-1385; (202) 387
5200; maa@hilda.umd.edu. FAX: (202) 265-2384. •

SUMMA seeks to challenge and enlist the collegiate mathematics community in effecting

fundamental changes in attitude and practice, particularly with regard to minority students.
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The Mathematical A
Seventy-Fifth Ann

William L Duren, Jr. of the University of Virginia,
twenty-sixth president of the MAA, Introduced Judith
V. Grablner of Pitzer College. In her Invited Address,
Grablner considered Was Newton's Calculus Just a
Dead End? Maclaurin and the Scottish Connection.

After this dedication ceremony, William L. Duren, Jr.,
twenty-sixth president of the Association, introduced the
day's second invited address: Judith V. Grabiner of
Pitzer College, who considered Was Newton's Calculus
Just a Dead End? Maclaurin and the Scottish Connec
tion. Following lunch, the audience enjoyed a spectacular
session of four half-hour invited addresses. Wade Ellis,
Jr. of West Valley College discussed the challenges and
opportunities of Mathematics and Computation: Prolifer
ation and Fragmentation. In Has Progress in Mathemat
ics Slowed Down, Paul R. Halmos of Santa Clara Univer
sity surveyed some of the mathematical progress of the
fast seventy-five years. Peter J. Hilton
of the State University of New York at
Binghamton assessed several funda
mental yet controversial issues con
cerning The Contribution of Mathe
matics to Education. Finally, in The
Last Seventy-Five Years, Cathleen S.
Morawetz of the Courant Institute for
Mathematical Sciences of New York
University reviewed the contributions
of four leaders in mathematics during
the Association's first forty years.

ebration, Professor Price narrated the early history of
the MAA. His chronicle included photographs of some of
those most prominent in the Association's founding, in
cluding W. D. Cairns, Benjamin J. Finkel, E. H. Moore,
and others. A dedication ceremony followed this excur
sion into mathematical history as the Association installed
two commemorative plaques-one in Ohio State Univer
sity's current Mathematics Building and one outside 101
Page Hall, the room from which the MAA emerged.

MAA Executive Director Marcia P. Sward at the con
vivial conclusion to MAA Day-the Seventy-Fifth An
niversary Banquet.

At the Association's Summer Meeting in Columbus, Ohio
8-11, August 1990, the spotlight was on the MAA and
the seventy-fifth anniversary of its founding. Indeed, the
meeting program devoted its first day entirely to Associa
tion activities. This "MAA Day" celebration commenced
in Mershon Auditorium with a grand procession of the
Sections to the accompanying fanfare of the Ohio State
University Faculty Brass Quintet. Representatives of the
MAA's twenty-nine Sections, in order of their founding,
mounted the stage bearing Section banners in various
shades of blue and gold. These banners formed a vivid
backdrop to the opening ceremonies and other events.

The celebration continued as Henry L. Alder, the Associ
ation's thirty-seventh president, introduced the day's first
invited address: G. Baley Price, Professor Emeritus at
the University of Kansas and the Association's twenty
seventh president. In The Seventy-Fifth Anniversary Cel-

In December 1915, on the campus of Ohio State Uni
versity, several members of the American Mathematical
Society (AMS), including Herbert Ellsworth Siaught and
Earle Raymond Hedrick, organized the Association dur
ing a conference of the American Association for the
Advancement of Science (AAAS). During the MAA Day
opening ceremonies, representatives of these two orga
nizations so instrumental in the MAA's inception greeted
and congratulated the Association upon its anniversary.
MAA President Lida K. Barrett presided over the opening
session and these salutations from Warren Page, Sec
retary of Section A of the AAAS and William Browder,
President of the AMS. In addition, Edward H. Jennings,
President of The Ohio State University and host to the
meeting, graciously welcomed the Association upon its
return to its official birthplace.



During her Invited address, prepared especially for
the MAA Day program, Cathleen S. Morawetz of
the Courant Institute of Mathematical Sciences of
New York University discussed The Last Seventy-Five
Years: Giants of Applied Mathematics.

In addition to these MAA Day events, the Associa
tion, in cooperation with other mathematical organiza
tions, cosponsored ten special invited addresses, deliv
ered throughout the meeting. These addresses, pre
sented in the order of these sibling organizations' found
ings, included: Richard A. Askey of the University of
Wisconsin for the American Association for the Advance
ment of Science (AAAS) on Lost and Found Mathemat
ics; Saunders Mac Lane of the University of Chicago
for the American Mathematical Society (AMS) on Alge
bra as a Means of Understanding Mathematics; John A.
Dossey of Illinois State University for the National Coun
cil of Teachers of Mathematics (NCTM) on Mathemat
ics Education-Yesterday, Today, and Tomorrow; Ivan
M. Niven of the University of Oregon for Pi Mu Epsilon
(PME) on Problems for All Seasons; Paulo Rlbenbolm of
Queen's University for the Canadian Mathematics Society
(CMS) on Prime Number Records; Richard A. Tapia of
Rice University for the Society for Industrial and Applied
Mathematics (SIAM) on Interior Point Methods for Linear
Programming: An Overview; Juris Hartmanis of Cornell
University for the Association for Computing Machinery
(ACM) On the Computational Complexity of Doing Math
ematics; Carl L. Prather of Virginia Polytechnic Institute
and State University for the National Association of Math
ematicians (NAM) on Intriguing Problems about Zeros in
Complex Analysis; Judith Roltman of the University of
Kansas for the Association for Women in Mathematics
(AWM) on The Uses of Set Theory; and Karl J. Smith
of Santa Rosa Junior College for the American Mathe
matical Association of Two-Year Colleges (AMATYC) on
Crisis in Mathematics Education: Perspective from the
Two-year College.

Later that afternoon, a photography session on the sunlit
lawn behind the Ohio Union captured all those assem
bled for the celebration in a historical group photograph.
Meeting participants then reconvened in Mershon Audi
torium for the Mathematical Circus: a lively demonstra
tion of juggling, acrobatics, and magic tricks, organized
by Joe P. Buhler of the Reed College. Under this extraor
dinary big top, former First Vice-President of the Asso
ciation (1982-1983) Ronald L. Graham of Bell Commu
nications Research courted the mathematical Iimelight
while standing on one hand. Other "circus clowns" in
cluded Danalee Buhler, Brad Jackson of San Jose State
University, and Peter Frankl of the University of Paris at
Tokyo. Bruck Pollack-Johnson of Oberlin College per
formed a music video on teaching calculus. Gregg Ferrar
of Ohio State University premiered There's a Delta for
Every Epsilon-a calypso song Tom Lehrer composed in
the early 1960s. Unfortunately,Lehrer never recorded the
song; its lyrics appeared in The American Mathematical
Monthly, 81 (1974): 612. A social hour and SUbsequent
banquet in the Ohio Union concluded the MAA Day pro
gram. Eileen L. Poiani of St. Peter's College graciously

presided over this anniversary fllte.
David P. Roselle, former Secretary
of the Association (1975-1983) and
now President of the University of
Delaware, delivered a delightfully drole
after-dinneraddress. Finally, the Amer
ican Mathematical Society surprised
the MAA with a gift in commemora
tion of its seventy-fifth anniversary
Robert Szczarba's Three Pentagons,
a sculpture inspired by Isaac Schoen
berg's Mathematical Time Exposures.

Richard K. Guy of the University of Calgary and
Robert J. Bumcrot of Hofstra University In the Ohio
Union on the campus of Ohio State University.
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Women and Mathematics (WAM)

The Women and Mathematics (WAM) program encourages female
students, primarily in grades six through twelve, to explore math
ematical and scientific topics and to develop their talents in these
areas. The program seeks chiefly to free female students from
the ''women-can't-or-don't-do-mathematics'' stereotype. WAM pro
vides contacts with role models, career and academic counsel
ing, workshops, corporate tours, and mentors, as well as student
parent-teacher association meetings and classroom presentations.
WAM participants are all women pursuing careers that require
an extensive, foundational knowledge of mathematics. The pro
gram, founded in 1975 with initial funding from IBM (still its primary
grantor), recently celebrated its fifteenth anniversary.

Active regions in the Women and Mathematics program include:
Baltimore-Washington, Boston, Chicago, Greater Philadelphia, Ha
waii, Kansas City, Michigan, Montana, New York-New Jersey, North
Carolina, Northern California, Puget Sound, Texas, and Utah. The
Central Ohio, Connecticut, Oregon, and Southern California regions
remain inactive while WAM identifies coordinators and funding. The
program also contemplates expanding its efforts into Colorado and
New Hampshire. A region in Florida implemented the WAM pro
gram, but that state's success with an aggressive career and aca
demic advising program has minimized its demand for WAM activ
ities. WAM is always interested in developing new regions where
coordinators and funding can be established.

WAM and the Association for Women in Mathematics (AWM) con
tinue to explore possible avenues along which to link school contact
activities. Volunteers available through AWM would enable WAM to
address a more geographically and academically diverse audience;
WAM's regional structure would assist AWM speakers in contact
ing schools and arranging visits. Clearly, an alliance would benefit
both organizations and the students they serve.

The program has also initiated production of a problem book de
signed to appeal especially to secondary school students. Both
the collection's form and content will resemble a exemplary WAM
presentation. To achieve this ingenious effect, WAM volunteers
submilled career descriptions, brief biographies, and mathematical
problems they frequently encounter in their work place. Their narra
tives answer questions concerning the many uses of mathematics
and the exciting, perhaps unexpected careers it can open. The
program will use any profits from the book to support its activities.

At the January 1991 Annual Meeting in San Francisco, California
WAM sponsored a panel discussion entitled, WAM: Yesterday, To
day, and Tomorrow-In Commemoration of WAM's Fifteen Years
of Service. This panel discussion, moderated by Alice J. Kelly, the
program's National Director, featured Mary R. Hesselgrave, New
York-New Jersey Coordinator; Virginia E. Knight, North Carolina
Coordinator; Eileen L. Poiani, WAM's first director; and Maria Ma
gana, a WAM volunteer employed at IBM. Kelly provided a broad
overview of the program; Poiani reflected on the daunting chal
lenges of launching the program; Hesselgrave described her expe
riences directing a large region; and Knight rehearsed the process
of creating a new region. Magana, one of WAM's first volunteers in
the San Francisco Bay area, movingly described her participation
in the program as "a lifetime commitment." Her inspiring remarks
reflect the dedication of all WAM's participants.

In 1990, WAM contacted over 29,000 students, 2,500 teachers,
and 1,300 other adults through more than 450 presentations. Cur
rently, two national directors, twenty regional coordinators, and five
hundred role models administer and implement the program.

WAM funding in 1990 totaled over $40,000. One-third was inkind
contributions from WAM participants and coordinators, as well as
contributions of time and other support from their employers. IBM,
Inc., Northern Telecom, the George I. Alder Trust, and the MAA
donated monetary grants. Hewlell-Packard contributed thirty 32S
calculators for distribution as awards throughout the regions.

WAM regions, independently and in cooperation with other women's
groups, also organize and participate in such career conferences
as Sonya Kovalevskaya Day, Expanding Your Horizons, and Math
Options. These conferences include workshop leaders who first
received encouragement to study mathematics at a similar confer
ence or at a WAM presentation.

If you would like to participate in, or contribute to the Women and
Mathematics Program or, if you wish to receive additional infor
mation on its activities, contact: Alice J. Kelly, National Director,
Women and Mathematics Program, Department of Mathematics,
Santa Clara University, Santa Clara, California 95053. •
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1990 American Mathematics Competitions and Mathematical Olympiads

From left to right, around the Einstein SCUlpture: Daniel R. L.
Brown, Joel E. Rosenberg, Klran S. Kedlaya, Royce Y. Peng,
A. Hugh R. Thomas, Jeffrey M. Vanderkam, and Jonathan T. Hlga.
In front of the sculpture, Michael Fusco, President of the Casu
alty Actuarial Society, a USAMO sponor, and Rhonda J. Hughes of
Bryn Mawr College who delivered the USAMO Address.

In 1990, the American Mathematics Competitions (AMC) realized
another remarkable year under the savvy leadership of its Executive
Director, Walter E. Mientka of the University of Nebraska; 394,214
students from 6,411 secondary schools and 242,300 students from
3,547 middle schools participated in the AMC's challenging exami
nations. In addition, 1,181 students subsequently competed in the
American Invitational Mathematics Examination (AIME).

In March 1990, the Committee on the American Mathematics Com
petitions (CAMC) administered both the' American High School
Mathematics Examination (AHSME) and the American Invitational
Mathematics Examination (AIME) in secondary schools throughout
the US and Canada. Top performers on these two examinations
then progressed to the next tier in the competition sequence-
the Nineteenth Annual United States of America Mathematical
Olympiad (USAMO). In 1990, 141 students from 118 schools com
peted in this sophisticated examination designed to sound both
mathematical knowledge and ingenuity. From these 141 partici
pants, eight remarkably talented students emerged as Olympiad
champions: Kiran S. Kedlaya of Silver Spring, Maryland; Jeffrey
M. Vanderkam of Raleigh, North Carolina; A. Hugh R. Thomas of
Winnipeg, Manitoba, Canada; Janos Csirik of Szeged, Hungary
(residing in Canada during the USAMO's administration); Daniel
R. L. Brown of Willowdale, Ontario, Canada; Joel E. Rosenberg
of West Hartford, Connecticut; Royce Y. Peng of Rancho Palos
Verdes, California; and Jonathan T. Higa of Honolulu, Hawaii.

In early June 1990, the USAMO winners travelled to Washington,
DC for the whirlwind festivities associated with the Olympiad. Dur
ing an elegant awards ceremony at the National Academy of Sci
ences (NAS), then MAA President Lida K. Barrett conferred an
Olympiad medal upon each student and Alan Hoffman of IBM pre
sented them with engraved silver trays. Rhonda J. Hughes of Bryn
Mawr College delivered the USAMO Address on From Fourier Se
ries to Wavelets: Harmonic Analysis in Its Third Century. The
guests then adjourned for a reception and dinner in the Diplomatic
Functions Area of the United States Department of State where
many treasures of early American history permanently reside.
The evening before this ceremony, the winners and their families
gathered together at the MAA's Dolciani Mathematical Center for

the Sponsors' Reception-an op
portunity to meet informally with
the members of the Committee
on the USAMO, representatives
of the Olympiad's sponsors, and
others affiliated with the American
Mathematics Competitions.

These eight winners and sixteen
other students who performed with
distinction on the Olympiad ex
amination thereafter embarked on
an intensive, four-week mathe
matical training session at the
US Naval Academy in Annapolis,
Maryland. During these training
sessions, their coaches-Gerald
A. Heuer of Concordia College
and Gregg N. Patruno of The First
Boston Corporation--eonditioned
the students, as both individuals
and as members of a team, for
the demands of the Thirty-First
Annual International Mathemati
cal Olympiad (IMO).

Following this rigorous preparation, six of the twenty-four trainees
traveled to Beijing, China-site of the Thirty-First Annual IMO. Avi
noam Freedman of Teaneck, New Jersey, Kiran S. Kedlaya, Tim
othy P. Kokesh of Bartlesville, Oklahoma, Royce Y. Peng, Joel
E. Rosenberg, and Jeffrey M. Vanderkam formed the US team.
Kedlaya and Vanderkam won gold medals; Freedman, Peng, and
Rosenberg earned silver medals; and Kokesh narrowly missed
achieving a bronze medal. These students, as a team, captured
third place in the competition with a combined score of 174 out of
a possible 252. Only two teams earned more points than the US:
China (230) and the USSR (193). Romania and France placed im
mediately behind the US with scores of 171 and 168 respectively.

The IMO teams competed by tackling solutions to six formidable
mathematical problems in two, four and one-half hour sessions.
The cutoff scores for gold, silver, and bronze range as follows:
34-42 for gold, 23-33 for silver, and 16-22 for bronze. Among the
IMO's 308 participants representing 54 countries, 23 received gold
medals, 56 received silver medals, and 76 received bronze medals.
Most competitors considered the 1990 examination more exacting
than usual-only four students achieved perfect scores (compared
with ten last year). These four students served on teams from China
(two perfect individual scores), the Soviet Union, and France.

In each of its last four years, the IMO has surpassed previous par
ticipation records, and in 1990, Japan entered the competition (re
plete with network television crew) for the first time. It placed a re
spectable twentieth as it now seeks to institute a national olympiad
program. Returning countries registering the strongest improve
ments from 1989 included France (thirteenth to fifth), the United
Kingdom (twentieth to tenth), and Norway (thirty-sixth to eigh
teenth). In 1991, the IMO will invite teams from over sixty countries
to compete in Sigtuna, Sweden. The inauqural team of a unified
Germany should prove a strong contender in that competition.

Eight national organizations serving mathematical scientists from
several professions sponsor the Olympiad activities: the Amer
ican Mathematical Association of Two-Year Colleges (AMATYC),
the American Mathematical Society (AMS), the American Statistical
Association (ASA), the Casualty Actuarial Society (CAS), the Mathe-

matical Association of America
(MAA), Mu Alpha Theta, the Na
tional Council of Teachers of Math
ematics (NCTM), and the Society
of Actuaries. The MAA adminis
ters the Olympiad program and its
awards ceremonies. Both public
and private agencies provide fi
nancial support; these generous
and much-appreciated groups in
clude the Army Research Office,
Hewlett-Packard, IBM, the Matilda
R. Wilson Fund, and the Office of
Naval Research.

For additional information on the
AMC program, contact: Walter
E. Mientka, Executive Director,
American Mathematics Competi
tions, 917 Oldfather Hall, MAA,
University of Nebraska, Lincoln,
Nebraska 68588-0322; (402) 472
2257, FAX: (402) 472-6087.
BITNET: WALTER@UNLAMC. In
ternet: AMC.UNL.EDU. •
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In 1990, MAA Publications delivered six new
volumes, three revised and updated editions,
and five outstanding titles from related orga
nizations. Furthermore, these additions to the
MAA'scollection, along with the Association's
other titles, generated $405,000 in sales for
the year. In April 1991, the MAA distributed
its most recent publlcations catalogue to the
membership; the cover features a stunning re
production of the stained-glass window grac
ing the foyer of the Dolciani Mathematical
Center. You may consult this catalogue, avail
able upon request, to learn more about the
titles mentioned below as well as for order
ing information and instructions. If you wish
to submit a manuscript for any of the Asso
ciation's book series, contact the appropriate
committee chair at the address provided.

CARUS MONOGRAPHS

Ralph P. Boas, Chair
MAA Subcommittee on Carus Monographs
Department of Mathematics
Northwestern University
Evanston, Illinois 60208

This series promotes exposition on pure and
appliedmathematics,accessible to both teach
ers and students. In 1990, it released the
long-awaited Complex Analysis: The Geo
metric Viewpoint from Steven G. Krantz of
Washington University. This monograph ex
plores how the methods of geometry can open
and illuminate the study of complex analy
sis. It assumes no background in Rieman
nian geometry and only one semester in com
plex analysis. Krantz, a leading researcher
in complex analysis, addresses the role of
Hermitian metrics and of curvature in under
standingthe Schwarz lemma, normal families,
Picard's theorems, conformal mappings, and
many other topics. He employs a minimum
of geometric formalism to gain a maximum of
geometric and analytic insight.

DOL CIANI MATHEMATICAL EXPOSITIONS

Joe P. Buhler, Chair
MAA Subcommittee on the

Dolciani Mathematical Expositions
Department of Mathematics
Reed College
Portland, Oregon 97202

In 1990 this series, appropriate for the un
dergraduate and even the mathematically in
clined secondary school student, introduced
another tantalizing volume from MAA best
selling author Ross A. Honsberger of the
University of Waterloo. More Mathematical
Morsels, a companion to Honsberger's 1979
Mathematical Morsels, exemplifies his life
long fascination with problem solving; each
example or "vignette" in this collection, al
though elementary, delightfully exceeds the
ordinary-through a startling result, an intrigu
ing approach, or perhaps, a quintessential
stroke of Honsberger ingenuity.

MAA NOTES AND REPORTS

Warren Page, Chair
MAA Subcommittee on Notes and Reports
Department of Mathematics
New York City Technical College
City University of New York
300 Jay Street
Brooklyn, New York 11201

This series, designed to disseminate topical
information rapidly and inexpensively, pub
lished four volumes in 1990. The annual re
port of the Committee on the Undergradu
ate Program in Mathematics (CUPM) (pages
eighteen and nineteen of this issue of FO
CUS) discusses two such Notes-Models for
Undergraduate Research, edited by Lester
J. Senechal of Mount Holyoke College; and
Priming the Calculus Pump: Innovations and
Resources, edited by Thomas W. Tucker of
Colgate University.



Using Writing to Teach Mathematics, edited
by Andrew Sterrett of Denison University, of
fers numerous practical suggestions for in
corporating writing in the mathematics class
room. Marcia Stubbs of The Writing Program
at Wellesley College applauds this volume
"I'm struck not only by the imaginative teach
ing I find in these artides, but also by the lucid
writing and collegial tone."

ASource Book for College Mathematics Teach
ing, edited by Alan Schoenfeld of the Uni
versity of California at Berkeley, delineates
the resources and perspectives necessary to
develop a broader, deeper, more successful
mathematics program. Its six sections, Goals
for Instruction, Curriculum Recommendations
from the MM, Resources, Advising, Sugges
tions for Teaching, and Evaluation, provide in
cisive recommendations for improving the un
dergraduate mathematical experience.

NEW MATHEMATICAL LIBRARY

Anneli Lax, Chair
MAA Subcommittee on the

New Mathematical Library
Department of Mathematics
Courant Institute for

the Mathematical Sciences
New York University
251 Mercer Street
New York, New York 10012

In 1990, this series, designed for secondary
school and undergraduate students, reissued
Oystein Ore's renowned Graphs and Their
Uses, with revisions and an update from
Robin J. Wilson of the Open University, Eng
land. Since this volume's first appearance
in 1963, graph theory has developed many
new applications and the terminology and no
tation to describe them. Wilson discusses
several of these applications including inter
val graphs, the travelling salesman problem,
bracing frameworks, shortest route problems,
and coloring maps on surfaces.

In Numerical Methods that [Usually] Work,
first published in 1970, Forman Acton, Profes
sor Emeritus of Computer Science at Prince
ton University, develops a common sense ap
proach to numerical algorithms for the solution
of algebraic, transcendental, and differential
equations. Choice declared this volume, "A
first rate book which can be used either as a
text or reference."

••
MAA SPECTRUM

In 1990, the Association also featured several
engaging titles from other publishers. These
special selections indude: William W. Dun
ham's Journey Through Genius: The Great
Theorems of Mathematics; Stuart Holling
dale's Makers of Mathematics; Keith Devlin's
Mathematics: The New Golden Age; More
Mathematical People, Donald J. Albers, Ger
ald L.Alexanderson, and Constance Reid, ed
itors; and On the Shoulders of Giants: New
Approaches to Numeracy from the Mathe
matical Sciences Education Board (MSEB).

James ltv. Daniel, Chair
MM Subcommittee on Spectrum
Department of Mathematics
RLM 8-100
University of Texas at Austin
Austin, Texas 78712

In 1990, Spectrum, the Association's most
recent and delightfully edectic series, rere
leased two classics in mathematical exposi
tion. In The Last Problem, E. T. Bell's traces
Fermat's last problem-that x n + yn = zn
has no solution in positive integers when
n ~ 3-from Babylonia in 2000 BC to
seventeenth-centuryFrance. UnderwoodDud
ley of De Pauw University revised and up
dated Bell's treatment of Fermat's madden
ing problem from the margins for this edition.
Bell's exuberant style, coupled with such a
rich and varied topic, is irresistible.

thefrOm
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minicourses minicourses minicourses minicourses minicourses minicourses minicourses minicourses minicourses

The appealingly eclectic program of continuing education mini
courses scheduled during the MAA's annual and summer meetings
continues to attract enthusiastic and substantial participation. The
1990 Annual Meeting in Louisville, Kentucky offered 17 minicourses
and registered 617 participants. At the 1990 Summer Meeting in
Columbus, Ohio, 336 mathematicians enrolled in 13 minicourses.

These numerical profiles, however, only suggest the scope and
sources of the Association's minicourse program. Many MAA Sec
tions now operate their own minicourse or summer short course
programs; these programs complement those the Committee on
Minicourses organizes for national meetings. Indeed, the Sections
and the Committee on Minicourses exemplify a cooperative and
mutually beneficial relationship. Many Sections adapt successful
minicourses first offered at the national meetings; conversely, some
national offerings originated as Sectional minicourses.

In its selections, the Committee on Minicourses strives to balance
courses focused primarily on mathematical content with those con
cerned with pedagogical issues. The Committee also maintains a
similar balance between "hot" topics of current interest and tradi
tional topics of perennial interest. The following list of 1990 mini
courses and their instructors reveals the inviting assortment of sub
jects within this balance.

A Calculus Laboratory Using Mathematica, Michael J. Barry, Ben
jamin D. Haytock, and Richard F. McDermot, all of Allegheny Col
lege _ CAS Laboratory Projects for Calculus, L. Carl Leinbach
of Gettysburg College _ Coaching a Team for the Modeling
Contest, B. A. Fusaro, Salisbury State University _ Computer
Based Discrete Mathematics, Nancy Hood Baxter of Dickinson Col
lege, Ed Dubinsky of Purdue University, and Donald L. Muench
of St. John Fisher College _ Creating Order out of Chaos in
Freshman Mathematics: Instituting a Mathematics Placement Pro
gram, Linda H. Boyd of DeKalb College and sponsored by the MAA
Committee on Testing (COT) _ Derive Workshop, Wade Ellis,
Jr. of West Valley College _ Exploring Mathematics with the
NeXT Computer, Charles G. Fleming and Judy D. Halchin, both
of Eastern Illinois University _ Exploring Statistics and Dis
crete Mathematics Topics Using Inexpensive Graphing Calcula
tors, Franklin D. Demana and Bert K. Waits, both of Ohio State Uni
versity _ Finite-Pak-Software for Linear Programming, Mar
vin L. Bittinger and J. Conrad Crown, both of Indiana University
Purdue University at Indianapolis _ How to Use Inexpensive
Graphing Calculators to Enhance the Teaching and Learning of

The MAA Introduces a New Journal
In January 1992, the MM will premiere a new journal designed es
pecially for students in the mathematical sciences. This forthcom
ing publication, Mathematics Major Magazine, will feature: bio
graphical sketches, interviews, career information, problem-solving,
recreational mathematics, fellowship and assistantship information,
book and software reviews, and expository articles on mathematics.

We need your help, however, to introduce a magazine that will en
gage and inform students-that will, ideally, both welcome them into
our community and nurture their interest and talent in mathematics.

Perhaps you currently produce a student or department newsletter.
A calendar detailing significant dates in the history of mathemat
ics. A mathematical games column for your institutional newspaper.
Perhaps your students have sought further information on some

Precalculus Mathematics and Calculus, Franklin D. Demana and
Bert K. Waits, both of Ohio State University _ The Informed
Consumer's Instructional Guide to Graphing Calculators, Iris B.
Fetta and John W. Kenelly, both of Clemson University - An
Introduction to the Mathematical Elements of Computer Graph
ics, Joan Wyzkoski Weiss of Fairfield University - Lagrange
First-Year Calculus, Alain Schremmer of the Community College
of Philadelphia and Francoise Schremmer of West Chester Uni
versity - Mathematica and Col/ege Teaching, Stan Wagon of
Smith College and the University of Washington - A Mathemati
cian's Introduction to the HP-48SX Scientific Expandable Calcula
tor for First-Time Users, John W. Kenelly and Donald R. LaTorre,
both of Clemson University - Planning, Funding, and Admin
istering Teacher Enhancement Projects, T. Christine Stevens of
St. Louis University and John A. Thorpe of the State University
of New York at Buffalo - Producing Mathematics Courseware
with Mathematica: Calculus and Mathematica, Don Brown, Hora
cio A. Porta, and J. Jerry Uhl, Jr., all of the University of Illinois at
Urbana - Random Mappings, Bernard Harris of the University
of Wisconsin - A Seminar on Women in Mathematics, Miriam
P. Cooney of Saint Mary's College (offered at both the 1990 An
nual and Summer Meetings) - Spreadsheet-Based Mathemat
ical Topics for Nonmathematics Majors, V. S. Ramamurthi of the
University of North Florida - Starting, Funding, and Sustain
ing Mathematics Laboratories, Stavros N. Busenberg of Harvey
Mudd College and sponsored by the MAA Science Policy Com
mittee - Starting, Funding, and Sustaining Mathematics Lab
oratories, James E. White of Kenyon College - A Survey of
Educational Software, Virginia E. Knight and Vivian Yoh Kraines,
both of Meredith College - Teaching Mathematical Modeling,
Frank R. Giordano of the US Military Academy and Maurice D. Weir
of the Naval Postgraduate School - Using History in Teaching
Calculus, V. Frederick Rickey of Bowling Green State University
(offered at both the 1990 Annual and Summer Meetings) _ Us
ing Metacognitive Strategies to Improve Instruction, Genevieve M.
Knight of Coppin State College _ Writing to Learn Mathemat
ics, Agnes Azzolino of Middlesex County College _ Writing in
Mathematics Courses, George D. Gopen and David A. Smith, both
of Duke University.

Persons interested in leading minicourses during the Association's
annual meetings in January, or its summer meetings in August
should contact: Richard F. McDermot, Chair, MAA Committee
on Minicourses, Department of Mathematics, Allegheny College.
Meadville, Pennsylvania 16335; (814) 332-3393. -

topic but never discovered material appropriate for them. Perhaps
lack of time and resources has prevented you from launching your
own student publlcatlon but, through experience and imagination,
you have accumulated many promising ideas. We need you to
furnish us with your samples and suggestions-your vision of a
student magazine-so that we may incorporate the best being pro
duced into Mathematics Major Magazine. Your achievements will
contribute significantly to the success of our new venture.

Forward your publication samples and suggestions to: Mathemat
ics Major Magazine, Donald J. Albers, Associate Director for Pub
lications and Programs, The Mathematical Association of America,
1529 Eighteenth Street Northwest, Washington, DC 20036-1385;
(202) 387-5200; maa@ athena.umd.edu. FAX: (202) 265-2384.



June-July 1991

MAA Membership at Year's End: 1985-1990

FOCUS

MAAStaff

29

Membership Increases to Over 31,500
In 1990 MAA membership grew nearly 4.5%, reaching a record of
31,647. Since 1983, the MAA has grown more than 50%. The As
sociation attributes this growth largely to the direct mail campaigns
of Marketing General, a direct mail marketing consultant firm, and
to the significant increase in undergraduate membership-an in
crease accomplished especially through the thriving MANs Student
Chapters program.

The total membership includes 446 Life Members. In addition,
Institutional Members-high schools, junior and community col
leges, four-year colleges and universities and 15 special Corporate
Members-increased from 593 to 599.

1985 1986 1987 1988 1989

31,647

1990

Executive Department
Marcia P. Sward
Executive Director

Jane S. Heckler, Executive Assistant
Mayte Gonzalez, Executive Secretary
Richard M. Witter, Development Consultant
Maureen A. Callanan, Development Assistant
James R. C. Leitzel, Visiting Mathematician
Mary McLean Bancroft

Assistant to Visiting Mathematicians

Andrew Sterrett
Interim Associate Director

for Publications and Programs Donald J. Albers
Associate Director Designate

for Publications and Programs

Siobha.n B. Chamberlin, Assistant to the Associate Director
for Publications and Programs, Advertising Manager
of FOCUS, and WAM liaison

linda M. Heineman, Assistant to the Associate Director for
Publications and Programs, Placement Test Program
Coordinator, and Minicourse Organizer

Finance and Administration Department
Rhoda Dechter Goldstein
Associate Director for Finance and Administration

Tracy l. Terry, Accounting Supervisor
Paul Phuong Le, Accounting Assistant
Robin Chapman, Receptionist

Publications Department
Elaine Pedreira
Publications, Production, and Marketing Manager

Carol A. Baxter, Assistant Publications Manager
Kathy H. Knust, Publications Assistant
Eric Aiken, Mailroom Supervisor
Paul Kolius, Mailroom Assistant

Reciprocal agreements with the Canadian Mathematical Society
(CMS) encourage joint activities and membership. CMS members
not residing in the US may receive a 15% discount on MAA dues.
MAA members not residing in Canada may receive a 15% discount
on CMS dues.

In addition, the MAA now offers a free, one-year membership to
students who deliver papers at Section meetings, as well as to
each new recipient of a doctorate in mathematics or mathematics
education from a US or Canadian institution.

Year's-End Membership Demographics

Membership Category 1989 1990

Membership Department
Kay Lamont
Membership Manager

Melissa Estrin, Assisant to the Membership Manager
Mai Le Neal, Membership Assistant
Lori Bryan Woodfork

Membership and Subscriptions Assistant

Editorial Department
Harry Waldman
Editorial Manager
Beverly Joy Ruedi, Editorial Assistant

Students
Secondary School Teachers
College and University Faculty
Industry or Government
Retired or Unemployed
Other

Total Membership

6,202
2,760

13,477
4,090
2,239
1,472

30,240

7,595
2,429

13,351
4,190
2,326
1,756

31,647

SUMMA
Strengthening Underrepresented
Minority Mathematics Achievement
William A. Hawkins, Jr.
Director

Florence D. Fasanelli, SUMMA Consultant
lisa Johnson, Administrative Assistant
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In 1990 the MAA experienced a surplus of $467,814 in its total
budget of around 4.5 million dollars. In the general fund, which is
the MAA's operating fund, the surplus was $97,897. The surplus in
the total budget includes approximately $300,000 in contributions
toward the renovation of the MAA's buildings in Washington, DC.
The surplus in the operating fund is largely the result of careful
financial management in controlling expenses.

The year 1990 saw a dramatic increase in the MAA's pace of ac
tivity in national efforts to improve mathematics education and to
strengthen the mathematics achievement of all students. SUMMA
(Strengthening Underrepresented Minority Mathematics Achieve
ment) is now acquiring the major funding needed to carry out its
difficult charge and is moving rapidly under the direction of William
A. Hawkins, Jr. The American Mathematics Competitions (AMC),
under Walter E. Mientka's canny leadership, involve hundreds of
thousands of American young people in annual mathematics con
tests. And a variety of MAA projects aimed at curriculum improve
ment are well underway. Grant-supported activity of the MAA has
increased from approximately $300,000 in 1989, to $650,000 in
1990, to an estimated $1,000,000 in 1991.

The MAA has a Technical Advisory Committee that is guiding its
movement toward more modern and effective computing facilities
for the Washington headquarters. We are looking forward to a com
puting system that will not only support the data processing needs
of the MAA, but will also strengthen our database management ca
pabilities, modernize our publishing operations with a possible eye
to electronic publishing, and allow electronic communication with
members. Major expenses are involved, but upgrading our com
puter systems is essential to the MAA's future. Careful financial
planning has taken place and enables us to take the first steps
during the next year.

The MAA depends on its broad membership to achieve its goals
on behalf of mathematics education. The work of its officers, com
mittees, and staff are essential, of course, to its success. But we
need to acknowledge the even greater level of activity within the
Sections and by a large number of members who volunteer their
services. The MAA's financial house is in order. It is poised to fulfill
its major obligation to the improvement of mathematics education,
in collaboration with its sister mathematical organizations. •

Revenues 1989 1990

Expenditures 1989 1990

Revenues and Expenditures
Marcia P. Sward's energy as Executive
Director of the MAA is amazing. She has
an able and loyal staff, including Rhoda
Dechter Goldstein as Associate Director
for Finance and Administration, and will
soon be joined by Donald J. Albers as As
sociate Director for Publications and Pro
grams. During the past year, both Andrew
Sterrett and James R. C. Leitzel were vis
iting members of the MAA Washington
staff, playing a large part in accommodat
ing the increased level of activity.

The year 1990 saw the newly restored
headquarters buildings of the MAA be
come the mathematical center that had
been only a vision a few years ago.
Our adjoining building at 1527 Eighteenth
Street Northwest is now home to SUMMA,
the Conference Board of the Mathemati
cal Sciences (CBMS), the Office of Gov
ernmental and Public Affairs (OGPA) of
the Joint Policy Board for Mathematics
(JPBM), and some of the activities of the
Mathematical Sciences Education Board
(MSEB). The building fund drive for the
MAA headquarters buildings is approach
ing $420,000 in contributions and pledges
and has already reduced the mortgage by
approximately $300,000.

$1,819,000

430,300

533,000

123,000

346,700

633,000

606,000

65,000

174,000

$4,730,000

$1,382,000

340,000

613,000

357,000

57,000

650,000
507,000

173,000

183,000

$4,262,000

$1,459,000

345,000

493,000

112,000

107,000

307,000
554,000

22,000

150,000

$3,549,000

$1,245,000

241,000

581,000

292,000

48,000

332,000

571,000

123,000
173,000

$3,606,000

Total Revenues

Dues
Subscriptions
Book Sales and Advertising
Interest, Dividends, and Capital Gains
Contributions
Grants and Direct Cost Reimbursements
Contest Fees and Sales

Space Rental
Miscellaneous

Journals and FOCUS
Membership Department
Books

Sections, Meetings, and Joint Programs
Development
Grant-Supported Programs
Mathematical Competitions

Building Operations
Miscellaneous Programs

Total Expenditures

r
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MAA Board of Governors

Carol B. Adjemian, Pepperdine University
Gerald L. Alexanderson, Santa Clara University
David W. Ballew, Western Illinois University
Lida K. Barrett, Mississippi State University
Howard E. Bell, Brock University
Elton E. Beougher, Fort Hays State University
Sylvia T. Bozeman, Spelman College
Gary L. Britton, University of Wisconsin Centers
Judith E. Broadwin, Jericho High School
Robert J. Bumcrot, Hofstra University
James Harvey Carruth, University of Tennessee at Knoxville
John A. Dossey, Illinois State University
Hugh Maxwell Wallace Edgar, San Jose State University
Barbara Trader Faires, Westminster College
John P. Gill, Jr., University of Southern Colorado
Leonard Gillman, University of Texas at Austin
Deborah Tepper Haimo, University of Missouri at Saint Louis
Randall K. Heckman, Kearney State College
Louie C. Huffman, Midwestern State University
Shirley M. Huffman, Southwest Missouri State University
Zaven A. Karian, Denison University
John W. Kenelly, Clemson University
Donald L. Kreider, Dartmouth College
Loren C. Larson, Saint Olaf College
L. Carl Leinbach, Gettysburg College

January 1991

Norman F. Lindquist, Western Washington University
Peter A. Lindstrom, North Lake College
Clifford A. Long, Bowling Green State University
Daniel P. Makl, Indiana University at Bloomington
Robert D. McMillan, Oklahoma Christian College
Hal G. Moore, Brigham Young University
Ivan M. Niven, University of Oregon
Howard Lewis Penn, United States Naval Academy
Gerald J. Porter, University of Pennsylvania
Kenneth A. Ross, University of Oregon
David L. Sherry, University of West Florida
M. Stephanie Sloyan, Georgian Court College
Donald B. Small, Colby College
Jimmy L. Solomon, Mississippi State University
Linda R. Sons, Northern Illinois University
Lynn A. Steen, Saint Olaf College
Marjorie L. Stein, United States Postal Service
Anne K. Steiner, Iowa State University
Alvin Swimmer, Arizona State University
Elliot A. Tanis, Hope College
Peter D. Taylor, Queen's University
Thomas W. Tucker, Colgate University
Kyle D. Wallace, Western Kentucky University
William E. Watkins, California State University at Northridge
Herbert S. Wilf, University of Pennsylvania

1990 Consolidated MAA Balance Sheet"

Assets 1989 1990 Liabilities and Fund Balances 1989 1990

CurrentAssets CurrentLiabilities
Cash $776,415 $115,207 Accounts Payable $29,948 $322,446
Liquid Assets 468,152 992,039 Accrued Royalties 29,632 28,683
Accounts Receivable 219,337 578,151 Other Accrued Liabilities 257,869 104,597
Publications Inventory 178,944 208,861 Prepaid Dues andSubscriptions 1,689,493 1,742,887
Prepaid Expenses 130,450 284,323 TotalCurrentliabilities $2,006,942 $2,198,613

TotalCurrentAssets $1,773,298 $2,178,581

Long-Term Liabilities

Noncurrent Assets Mortgage Payable $801,963 $502,368
Investments (atcost) $810,671 $867,763 Unexpended Grant Receipts 145,520 248,008
Furniture andEquipment 478,105 524,803 TotalLong-Term Liabilities $947,483 $750,376
Building (atcost) 816,456 816,456
Building Improvements (atcost) 684,618 685,722
Accumulated Depreciation (543,481) (614,240) Total Liabilities $2,954,425 $2,948,989
Deferred Development Costs 57,448 80,407

TotalNoncurrent Assets $2,303,817 $2,360,911
FundBalances

Unrestricted Fund Balances $440,949 $575,811

Total Assets $4,077,115 $4,539,492 Restricted Fund Balances 265,960 586,329
Endowment 415,781 428,363

TotalFundBalances $1,122,690 $1,590,503

Total LiabilitiesandFundBalances $4,077,115 $4,539,492

* All figures shown above are accurate as of 31 December of the year specified.
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The Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund

Donald W. Bushaw, Paul J. Sally, Jr., John E. Wetzel

PATRONS

Alfred Aeppli, Raymond A. Barnett, William G. Chinn, William
L. Duren, Lois E. B. Smith, Marcia P. Sward, Uri P. Treisman

GRAND PATRONS

In 1990, 1,033 donors contributed $49,323 to the Greater MAA
Fund. The Officers of the Association express their gratitude to
the membership for its generous support of this fund. The names
of all 1990 donors, except of those wishing to remain anonymous,
appear below.

Jeanne L. Agnew, Gerald L. Alexanderson - Barbara J. Beech
ler, John Bender (In Memory of Douglas T. McClay), Stewart
E. Boden, John S. Bradley - John S. Corcoran - Ronald M.
Davis, Robert L. Druet - Trevor Evans - Richard L. Gantos 
Bill Hassinger, Jr., James E. Huneycutt - Donald L. Kreider 
Richard A. Little - Eugene A. Margerum, D. D. Miller, Chester
W. Mills - Kenneth R. Rebman - Marjorie L. Stein - Allyn
J. Washington, Maurice D. Weir - Anonymous (1)

SPONSORS

CONTRIBUTORS

Lateef A. Adelani, Ashok K. Agarwal, Ali R. Amir-Moez, Beverly
J. Anderson - George Bachman, Edward D. Baker, William R.
Ballard, Leon Bankoff, Jerry P. Becker, Andrew E. Bernstein,
Peter B. Bjorklund, Donald J. Boyce, John D. Bradburn, Steven
H. Bradley, Walter F. Brady, Nancy J. Bray, Gary L. Britton,
Judith Broadwin, Jerald S. Brodkey, Robert E. Brown, Robert F.
Brown, Michael Brusin - Stanley L. Carlson, John E. Carson,
Vasily C. Cateforis, B. F. Caviness (In Memory of Alan J. Per/is),
Kenneth Chin, Richard C. Churchill, Courtney S. Coleman,
Thomas A. Cootz, Clyde L. Corcoran, A. B. Cunningham -
M. Hilary Davies(Wick), Jean E. de Valpine, Roberto Diaz
Fernandez, Anthony B. Di Luna, George W. Dinolt, James A.
Donaldson, Robert S. Doran - Churchill Eisenhart, Herbert
E. Elliott, Jr., George W. Ellis - Hernandez T. Fernandez, Ian
M. Ferris, Robert W. Fielding, Albert E. Filano, Lawrence E.
Freeman, Charles H. Frick - Milton Genser, Gary A. Gislason,
Gordon R. Glabe, Michael Golomb, Roe W. Goodman, Vera
R. Granlund, Adonis L. Gray - Dianne H. Haber, Seymour
Haber, Samuel W. Hahn, Dick W. Hall, Kit Hanes, Beverly
B. Hargraves, Vincent C. Harris, Andrew Hathaway (In Honor of
Norman Schaumberger), Neil J. Haynes, Katharine E. Hazard,
Dennis A. Hejhal, Leon A. Henkin, James B. Herreshoff, Scott
Hochwald, Jonathan B. Horrell - Richard D. litis - Carl G.
Jockusch, Jr. - Wilfred Kaplan, Zaven A. Karian, William E.
Kaufman, John B. Kelly, Daniel Kennedy, Edwin M. Klein,
Marcia Klein, Ernest J. Klotz, Ignace I. Kolodner, Henry A.
Krieger, Young-In Kwon - Richard G. Laatsch, Katherine P.
Layton, Shen Lin, John M. Long, Norman Y. Luther - Godfrey
N. Madukwe, J. J. Malone, Maynard J. Mansfield, Margaret
O. Marchand, May H. Maria, Thomas J. Marlowe, Wanda
A. Marosz, Charles W. McArthur, Brockway McMillan, E.
P. Miles, Gerald A. Mischke, Harriet F. Montague, Thomas
L. Morton, Ronald G. Mosier, John Myers - Bernhard H.
Neumann, Morris Newman, Albert Nijenhuis, Togo Nishiura,
John A. Nohel (In Memory of J. Barkley Rosser) - Robert F. Olin,
Paul Olum, James M. Osborn, James M. Osbourn, Clem Z.
Ota, David B. Oulton, Calvin I. Owens, Karen L. Owens 
Francis D. Parker, Nicholas Passell, Juanita J. Peterson, E.
Ray Phillips, Robert Piziak, Vera S. Pless, Henry. O. Pollak,
John T. Poole - Maxwell O. Reade, Kenneth B. Reid, Harold
B. Reiter, Eugene K. Ritter (In Memory of Gordon T. Whyburn
and Edward J. McShane), George M. Rosenstein, Daniel M.
Rosenblum - Diran Sarafyan, Charles M. Schneeberger, David
I. Schneider, Franz J. Schnitzer, Marshall P. Scott, Stephen A.
Sedory, Norman E. Sexauer, John K. Seymour, Abdulalim A.
Shabazz, Frank C. Sherburne, Martha J. Siegel, Ann M. Sink,
David A. Smith, James L. Smith, Robert S. Stacy, Russell
L. Staley, Kevin Stinson, K. D. Stroyan, D. Derk Swain 
James W. Thomas, Wilbur G. Thornton, Mary E. Tong - J.
Jerry Uhl, Yasushi Unai, Thomas C. Upson - Richard J.
Vance, Wolmer V. Vasconcelos - Florian M. Walchak, Evelyn
K. Wantland, John C. Weaver, Waldemar C. Weber, Gregory
P. Wene, Herbert S. Willcox, Leona M. Williams - Paul M.
Zorn - Anonymous (4)

MalcolmMarvin L. Bittinger,
Edward Kitchen

Henry L. Alder, William O. Alltop - William W. Babcock, Lida
K. Barrett, Enrique Bayo, Robert D. Bergstein (In Memory of
R. H. Bing), Manuel P. Berriozabal, T. Hoy Booker, William
M. Boyce, Donald M. Brown, Richard G. Brown - John
L. Cable, Roderick P. Caldwell, Paul J. Campbell, Bruce I.
Cohen, Daniel I. A. Cohen, George E. Crane - S. Harris
Dalrymple, Morris J. Deleon, Guy M. De Primo, William E.
Dorion, James B. DOWling, Charles Everett Dutton - J. S.
Frame - Samuel Goldberg, Rhoda D. Goldstein - Deborah
Tepper Haimo, Charles L. Ham, M. E. Hamstrom,' Joseph A.
Hughes - John T. Kearns, Jr., Harry A. Kiesel - Peter D. Lax,
James R. C. Leitzel, Joan R. Leitzel, Jack Levine, Graham
Lord - Jerome Martin, Andrew J. Matchett, H. F. Mattson Jr.
(In Memory of Wade Ellis, Sr.), John R. Mayor, John E. Merritt
- John D. Neff, Mary F. Neff, John D. Nelligan, Ng Ysz Yin
Neville, Edward C. Nichols, Victor T. Norton, Jr. - Horace G.
Oliver, Jr., Frank T. Orlevitch - Eric D. Partridge, John W.
Petro, Donald L. Plank, Gerald J. Porter, Vaughan R. Pratt 
Grace S. Quinn - Raymond M. Redheffer, Charles E. Rickart,
Raphael M. Robinson, John S. Rostand - Blanche B. Schultz,
John A. Schumaker, Lynn A. Steen, Blair Sterba-Boatwright,
Michael T. Surdyk - George B. Thomas, Jr., John A. Thorpe,
Elmer Tolsted - Dirck Uptegrove. Dale E. Varberg - Gene
Wagenbreth, Elizabeth B. Weinstock, Myron E. White, Paul T.
Witzke (In Memory of George A. Parkinson) - Anonymous (7)

Binnie and Herbert M. Baruch, Jr.,
K. Brachman, Richard A. Hord,

BENEFACTORS

GRAND BENEFACTORS

1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors 1990 Donors
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Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund Greater MAA Fund

SUSTAINERS

Michael I. Aissen, Sheldon B. Akers, YousefAlavi, Charalam
bos D. Aliprantis, Ralph Amayo, FrancesC. Amemiya, Alton
L. Amidon, Anne L. Anderson, Arthur M. Anderson, Kenneth
I. Appel, FlorenceH. Ashby, Charles E. Aull, DouglisAvron _
Harold M. Bacon, Pascual N. Ballesta, Utpal Banerjee, Julio
E. Barety, Philip R. Bartick, WalterW. Bartlett, Grace E. Bates,
Martin R. Bates, ImogeneC. Beckemeyer, E. Maurice Beesley,
SimonJ. Bernau, RichardM. Bittman, NortonN. Black, Steven
E. Blasberg, Dorothee J. Blum, S. Elwood Bohn, Margaret
M. Bondorew, William E. Bonnice, Julia W. Bower, George
U. Brauer, George H. Bridgman, Harold F. Bright, Susan S.
Brinckerhoff, Neil B. Bromberg, Arthur B. Brown, Austin R.
Brown, Ezra A. Brown, Terrell N. Brown, Suzanne C. Bryan,
Billy F. Bryant, Milo F. Bryn, Francis R. Buianouckas, Thomas
R. Butts _ Lauren M. Cagen, Charles J. Calaway, Donna A.
Calhoun, Raymond J. Cannon, Jr., David G. Cantor, James
R. Case, Charles A. Chapman, Ronald J. Chase, Alia Ditta
R. Choudary, Julia 1. Chow, Hubert E. Chrestenson, Michael
H. Clapp, Regina B. Cohen, Teresa Cohen, Bruce P. Conrad,
Geraldine A. Coon, Clifton E. Corzatt, Samuel G. Councilman,
DeWitt L. Crandell, Daniel W. Cunningham, Richard J. Cun
ningham, Andrew C. Cusumano _ Virgilio R. Davila, Watson
M. Davis, Charles R. Diminnie, Gerald P. Dinneen, Kotaro
Dokeh, Harold L. Dorwart, Gregory M. Dotseth, Reuben C.
Drake, Roger Dunn _ Walter Elias, Jr., Constance L. Elko,
Carol J. R. Emery _ Arnold L. Fass, Frank D. Faulkner, John
C. Fenley, Abraham B. Finkelstein, Ruth A. Fish, Ronald E.
Fix, Thomas C. Flohr, RobertA. Fontenot, StephenH. Forbes,
TImothy J. Frawley, HertaT. Freitag, StephenH. Friedberg, E.
Clare Friedman, Susan L. Friedman, James O. Friel, Daniel
E. Frohardt, Steven G. From, Robert H. Fryling, Jiro Fukuta,
David E. Fyfe _ Steven A. Gabriel, Steven P. Galovich, James
W.Galvin, EmmaW.Garnett, FrederickS. Gass, MurrayGecht
man, Mary A. Ghosal, Thomas E. Gilsdorf, Colin M. Glanville,
MichaelGlass, Leonard D. Goldstone, J. Gorman, William M.
Grasser, II, Josephine P. Guglielmi _ John F. Hannigan, Frank
Harary, James O. Harris, John G. Harvey, William E. Haver,
Elmer K. Hayashi, David F. Hayes, Vivian E. Heigl, FrancisM.
Henderson, Delfin G. Hernandez, Agnes M. Herzberg, Emil
R. Herzog, Gerald A. Heuer, James F. Heyda, Charles F.
Hicks, John A. Higgins, DouglasH. Hilpipre, John H. Hoelzer,
Patricia Hoover, V. Dwight House, John P. Hoyt, William E.
Huber, Mark E. Huibregtse, WalkerE. Hunt, DouglasE. Hunter,
Ronald W. Hutchings, George A. Hutchinson _ Franklin 1. lha,
Yoe Itokawa _ Stanley B. Jackson, Gerald G. Jahn, Gerald
J. Janusz _ Peter J. Kahn, Rosella Kanarik, Constantine
Kelesoglou, Paul S. Keller, Joseph F. Kent, Micheal J. Kent,
John C. Kernast, Franklyn L. Kerr, Irving J. Kessler, Ray J.
Kevorkian, John O. Kiltinen, Gerald W. Kimble, L. R. King,
P. G. Kirmser, Alexander F. Kleiner, Jr., Israel Kleiner, Robert
C. Knapp, Peter M. Kohn, Sara A. Kolbet, David M. Krabill,
Jean S. Kromer, Gary R. Krumpholz, NorbertJ. Kuenzi, A. Ani!
Kumar, _ Nancy L. Laing, Michel L. Lapidus, Charles M.
Larsen, Carson S. Lattimore, Arnold Lebow, Alan L. Levine,
Bingxi Li, Rudolf B. Lim, CharlesJ. Lombardo, Madeleine J.

Long, HaroldG. Longbotham, Edwin D. Louie, Robert B. Lum
bert, RobertJ. Lytle _ ThomasA. Mackey, William D. Maness,
Mercedes A. Manikis, Charles E. Mannix, Jr., Jon R. Manon,
William Margulies, Luis Matute, Cherry C. Mauk, James G.
Mauldon, Christopher P. Mawata, Farley J. Mawyer, Greg J.
Maybury, Raymond A. Mayer, Jr., Daniel I. Maysonet, Janet
McDonald, DouglasB. McLeod, Stephen H. McMullen, Diane
T. McNichols, Robert C. Meacham, Craig B. Merow, Sandra
Ann Mertes, Stephen A. Meskin, Burnett C. Meyer, John D.
Mildrew, G. H. Miller, William D. Miller, John 1. Mohat, Ma
bel D. Montgomery, Patrick N. Montgomery, James D. Moore,
RichardA. Moore, Robert C. Moore, Rufus A. Moore, Burt J.
Morse, RichardL. Mortland, L. 1. Moston, Grattan P. Murphy _
LouisJ. Nachman, Thomas Naughton, EdwardNorman, Mau
reen F. Nowotny _ Rene E. Olivares, HironoriOnishi, William
E. O'Toole _ Helen L. Paisner, Mary R. Parker, Paul S. 'peck,
Joseph Pekarsky, Howard L. Penn, Stephen A. Pennell, Paul
M. Perdew, Robert R. Phelps, James M. Pike, George Pira
nian, John D. Pletta, Peter R. Pomeroy, Elden E. Portschy,
Jon Poston, Alfred L. Putnam _ James J. Quinn, Michael F.
Quinn _ Albert L. Rabenstein, Jeffrey P. Radick, Gordon Rais
beck, Samuel M. Rankin, III, RonaldJ. Rauhauser, Marilyn A.
Reba, Robert W. Rector, Matthias F. Reese, Francis Regan,
Irma M. Reiner, CharlesW. Robertson, II, James S. Robertson,
Rita V. Rodriguez-Anger, Jean-LouisRoque, William G. Rosen,
Kenneth A. Ross, Robert G. Ross, William J. Ross, Neal
J. Rothman, John D. Rudolph, Charles J. Rykken _ Don
ald E. Sarason, John F. Schaak, Richard L. Schauer, Ernest
C. Schlesinger, John Schue, Augusta L. Schurrer, Seymour
Schuster, Dexter Senft, Arthur G. Settle, Dawn M. Shapiro,
Edward Shapiro, Henry Sharp, Jr., John M. Shaw, Roy D.
Sheffield, Masanori K. Shibata, Alpha J. Shirey, Albert P.
Shulte, Robert C. Simonsen, Sr. Stephanie Sloyan, Wayne
E. Smith, Wilbur L. Smith, Rubin Smulin, Alice F. Snodgrass,
Louis Solomon, Robin N. Soloway, Alexia A. Sontag, Olaf P.
Stackelberg, Patrick A. Staley, William L. Stamey, David A.
Stanley, William F. Steele, James W. Stewart, Philip P. Stich,
Tina H. Straley, J. B. Stroud, Jeffrey L. Stuart, Stewart G.
Swerdlow, Peter P. Szabaga _ Steve Taniguchi, Angus E.
Taylor, Raymond F. Tennant, Siegfried Thomeier, James C.
Thorpe, Wolfgang J. Thron, Roseanna F. Torretto, Henry S.
Tropp, DavidW.Truscott, BryantTuckerman, JaroslavTuzar _
Ann E. Ukena, Visutdhi Upatisringa, Robert F. Utter _ Marian
A. Van Vleet, Robert Velazquez (In Memory of Dick Wick Hall),
Paul A. Vodola _ StephanieA. Walborn, Sylvan Wallach, Joe
F. Wampler, Frank W. Warner, Richard L. Watkins, James D.
Watson, John D. Watts, Jeffrey R. Weeks, John V. Wehausen,
John Weibel, LawrenceR. Weill, HarveyM. Weitkamp, Donald
C. West, Alvin M. White, DouglasWiedemann, Sylvia M. Wie
gand (In Memory of I. Schoenberg), Floyd L. Williams, Richard
C. Wilmot, Izaak Wirszup, Sherman K. Wong, DavidJ. Wright
_ Paul B. Yale, Howard H. Yeager, Laurence and Elizabeth
Young (In Memory of I. Schoenberg) _ LawrenceA., Zalcman
Neal Zierler, Francis E. Zimmer, John R. Zimmerman, David
E. ZitarelliLeon P. Zukowski _ Anonymous (29)
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OTHER DONORS

Clarence M. Ablow, Steven H. Adachi, Andrew N. Aheart,
Gisela Ahlbrandt, Frank A. Alfieri, Alan D. Allen, Michael
Anshel, Charles E. Antoniak, Harry W. Applegate, Timothy K.
Arnold, Vahe Y. Avedissian, Rosemary B. Avery - Vivie G.
Babb, Huguette L. Bach, Charles N. Baker, Kirby A. Baker,
George Baloglou, William H. Barker, Andrew Battisti, Lynne
A. Baur, Kathleen J. Bavelas, Mary Beaumont, Katalin Benc
sath, Thomas E. Bengtson, Irving O. Bentsen, Bernard R.
Bernstein, Geoffrey C. Berresford, Nirdosh Bhatnagar, Satish
C. Bhatnagar, Charles M. Biles, Daniel C. Biles, Bradley J.
Bish, Jerry M. Blackmon, Bruce H. Blair, William W. Bosch,
Linda H. Boyd, Murray Braden, Fred G. Brauer, Hopkins P.
Breazeale, III, David M. Bressoud, Kenneth A. Brons, Andreas
Brunnschweiler, Peter S. Bullen, Leonard P. Burton, Charles
L. Byrne, Jr. _ Susan L. Callahan, Felipe Carino, Richard
D. Carmichael, Dennis J. Caro, James A. Carpenter, Bettye
Anne Case, Milton Y. Cha, Onn Chan, I-Chen Chang, Fen
Chen, Tseng Y. Chow, Loring Coes, Martin J. Cohen, Tim
othy D. Comar, William B. Cooper, Henry M. Cox, Pamela
G. Coxson, Kenneth B. Cummins, Jeffrey L. Cutcher _ John
W. Dalida, Karl David, Carlos S. S. De Oliveira, Mary L. De
conge, Duane A. Dedrickson, Patricia A. Defelica, Dennis M.
DeTurck, Robert P. Dickinson, Jr., George E. Dimitroff, John
Donelson, III, Peter L. Dordal, Ronald G. Douglas, James J.
Dudziak - Manuel F. Estabrooks, Franklin Everts _ Albert B.
Farnell, Sandi D. Fay, Irwin K. Feinstein, Arnold D. Feldman,
Jesus Ferrer, Doris J. Finlay, Emanuel Fischer, Ismor Fis
cher, William T. Fishback, Andrzej Fitzke, Richard J. Fleming,
Ciprian I. Foias, Andrew Foster, William S. Freeman, Richard
T. Fritsche - Bobby L. Gaddis, Ann C. Garstang, Samuel Y.
Gebre-Egziabher, Kimberley Girard, Paul G. Glenn, Robert
A. Glover, Marvin H. Goodman, Robert N. Goss, Kathleen
S. Goto, Colin C. Graham, Karl Greger - Clair R. Haber-
man, Gena Hahn, Robert H. Haring-Smith, William B. Harrison,
Frank S. Hawthorne, John C. Hayes, R. B. Herrera, Donna
W. Herrick, Robert E. Heyman, Stephen R. Hilbert, Daniel

. W. Hinz, P. G. Hoel, Helen L. Hoffman, Charles S. Holmes,
Ernest J. Holmes, Jean M. Horn, Laurence G. Hoye, Carlos
C. Huerta, Cephas D. Hughes, Patricia M. Hughes, Richard
P. Hughes, Jr., John P. Huneke, Edward L. Hutton - John
Impagliazzo, Nancy J. Ingram, Sally R. Irvin, Robert C. Irwin
- Walter James, Bernard Jansen, June R. Jensen, Gregory
A. Jirak, Roy A. Johnson, James P. Jones, Shirley R. Jones
- Kathy Kannenberg, Talbot M. Katz, Wilton H. Killam, Jr.,
Churl S. Kim, Donald R. King, James A. King, Leonidas A.
Klados, Dorothea A. Klip, Ronald J. Knill, John R. Knudsen,
Ruth A. Koelle, James F. Kohli, Robert J. Kolesar, Augustine
O. J. Konnully, Panagiotis Konstantopoulos, Kent M. Koprow
icz, Deborah R. Kula, Sharon M. Kunoff, John F. Kurtzke,
Jr. _ Shaw-Ping Lan, George E. Lang, Arnold Lapidus, In
vald E. Larsen, Suzanne L. Larson, George Laush, Irving H.
Lavalle, John W. Leduc, Myra R. Lipman, Kay P. Litchfield,
Andrew C-F Liu, Emmet F. Low, Jr., Edith H. Luchins, Ann
C. Luciano, Daniel H. Luecking _ Karl Mach, John S. Mac
naughton, Kenneth D. Magill, Dennis R. Maim, Joseph S.

Mamelak, Kishore B. Marathe, Henrik H. Martens, Presciliano
Martinez, Ronald M. Mathsen, Vincent O. McBrien, Joseph
M. McDonough, Steven G. McGrath, Michael J. McGraw, J.
G. McPhail, Raymond J. Mest, William R. Miller, Jr., Arman
Mimar, Charles W. Mitchell, Jr., Paolo Montuschi, John V.
Morlino, Joseph M. Moser, Albert A. Mullin, William H. Myers
- D. D. Nadkarni, Weston I. Nathanson, Arthur E. Noyes _
Paul J. O'Dea, Bruce O'Neill - Joseph W. Paciorek, Donald
G. Palmer, Neil A. Pateman, Elizabeth J. Pattison, Hoshang
Pesotan, Loren D. Pitt, George D. Poole, Robert M. Porterfield,
Eldon E. Posey, Matt G. Powers, Murray H. Protter, Lyle E.
Pursell - Thomas G. Railey, James F. Ramaley, Adelbert
W. Ransom, Jeffrey T. Raymond, John W. Rebman, Edwin
D. Reilly, Ann M. Reisel, Robert B. Reisel, Donald J. Riley,
James E. Roach, Jr., Mark P. Robinson, Robert A. Ropell, N.
J. Rose, Alan P. Rosenberg, Edwin A. Rosenberg, Louis Ross,
Franz Rothe, Emilio O. Roxin - David Sachs, Mayra Alonso
San Roman, Jose Cloves Saraiva, Eugenio Sartori, Ignatius P.
Scalisi, Paul J. Schillo, John F. Schmeelk, Philip A. Schmidt,
Robert W. Schuck, Marsha A. Segal, Mark L. Seligman, Jharna
D. Sengupta, Melvin A. Shader, Gary P. Shannon, Beatrice
Shube, Stanley A. Shulman, Edward J. Sichterman, Jack
Silber, Allan J. Silberger, David B. Singmaster, John S. Skocik,
Karen J. Small, Bruce T. Smith, Lloyd B. Smith, Jr., Yong-Sian
So, Emmanuel Stogiannis, Walter B. Stovall, John E. Strout,
Harry H. Suber, Hugo S. Sun, Mary V. Sunseri, Charles S.
Sutton, H. E. Syrett - William S. Taylor, Kenneth E. Thomas,
Anthony D. Thompson, Eugene Tillman, Horace W. Tousley,
Charles R. Traina, Albert W. Tucker, Herbert M. Turk, William
E. Turner, Jr. - Martha E. Van Cleave, H. R. Van Der Vaart,
James R. Vanstone, David C. Vella, Marco Ventura, Joyce K.
Vetter, Jose L.Vicente - William M. Wagner, Stuart S-S Wang,
Nancy J. Warden, Frank P. Weber, Louis J. Weinbeck, Stephen
T. Weinstein, James G. Wendel, Dieter W. Wendt, Richard
H. Whitehill, Roger A. Wiegand (In Memory of I. Schoenberg),
Robert S. Williams, Eric J. Wingler, Elliot Winston, Donald
F. Winter - Nicholas W. Yang, William L. Young _ Radu
Zaharopol - Anonymous (9)
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FOCUS Employment Advertisements

ADVERTISING COpy DEADLINES

Anyone wishing to place an employment advertise
ment in FOCUS should contact:

The Association publishes FOCUS six times per
year. Advertisement copy deadlines include:

UNIVERSITY OF HARTFORD
College of Education,

Nursing, and Health Professions

THE UNIVERSITY OF HARTFORD is a dynamic, com
prehensive, independent institution located on a 325
acre campus in suburban West Hartford, close to na
tionally recognized teaching and research facilities and
in close proximity to Boston and New York. With more
than 330 full-time faculty, the University offers program
ming through the doctoral level to some 8,000 students.

Educational Computlng/AfBthematlcs Education

The College of Education, Nursing, and Health Pro
fessions, University of Hartford, invites applications
for a tenure-track assistant/associate professor in ed
ucational computing beginning September 1, 1991.
The applicant should hold an earned doctorate and
have knowledge of programming languages, educa
tional software, and emerging technologies such as
telecommunications and interactive videodisc; should
have successful college level teaching experience on
both undergraduate and graduate levels. Background
in mathematics education preferred. Responsibilities in
clude teaching graduate and undergraduate courses,
including the possibility of teaching in a nationally rec
ognized 'interdisciplinary curriculum; program develop
ment; advising; committee assignments; and main
taining an active research and publication schedule.
Send resume and three references (name, address,
and telephone) to: Dr. Victoria Day, Division of Educa
tion, College of Education, Nursing, and Health Profes
sions, University of Hartford, West Hartford, CT 06117.
Screening of applications will begin immediately and
continue until the position is filled. The University of
Hartford is an equal opportunity, affirmative action em
ployer and specifically invites and encourages applica
tions from women and minorities.

BARTON COUNTY
COMMUNITY COLLEGE

Computer Science-Mathematics
FaCUlty Position

Barton County Community College seeks a computer
science-mathematics instructor beginning August 12,
1991. Duties will include teaching undergraduate math
ematics and computer science courses. A proficiency
in Pascal, C, and Fortran required. Preference will
be given to applicants with at least three years of
college/community college teaching experience and a
master's degree in computer science, mathematics, or
the equivalent. Salary commensurate with education
and experience. Submit letter of application, resume,
copies of college transcripts, and three letters of refer
ence by June 15 to.: Personnel Office, A-Building, Bar
ton County Community College, Route 3, Great Bend,
KS 67530. EOE.$30,541-$44,481

$33,634-$49,770
$38,529-$58,144

Salary per academic year

Instructor:
Assistant Professor:
Associate Professor:

The University of Guam solicits applications for the fol
lowing tenure-track position:

INSTRUCTOR-ASSOCIATE PROFESSOR
OF COMPUTER SCIENCE

UNIVERSITY OF GUAM
Division of Mathematical Sciences

• September 1991 issue
Monday, 8 July 1991

• October 1991 issue
Monday, 19 August 1991

After these deadlines, we advise potential advertis
ers to telephone MAA headquarters to inquire about
advertising space availability in these issues. The
Association will acceptpastdeadline advertisements
on a discretionary basis only.

Siobhan B. Chamberlin
FOCUS Employment Advertisements
The Mathematical Association of America
1529 Eighteenth Street Northwest
Washington, DC 20036-1385
Telephone: (202) 387-5200
FAX (202) 265-2384
e-mail: maa@athena.umd.edu

Candidates must have at least a master's degree in
computer science with teaching experience at the ter
tiary level. Preference will be given to candidates with
an earned PhD in computer science. The successful
candidate must have a strong commitment to quality
teaching of both remedial students in mathematics and
college level students in mathematics and computer sci
ence, and a demonstrated interest in the development
of a new degree program in computer science. Appli
cant must be a US citizen or permanent resident prior
to employment. Rank and salary commensurate with
qualifications and experience.

Teaching load of 12 credits/semester plus service and
professional activity. Teaching load includes applied re
gression course taken primarily by business majors; re
mainder could be in statistics, mathematics, or math
ematics education. Qualifications include doctorate in
mathematical discipline. Master's degree (or equiva
lent experience) in applied statistics desirable. Starting
salary is negotiable. Send vita, transcript, and three
letters of recommendation to: The Search Committee,
Department of Mathematics, Plymouth State College,
Plymouth, NH 03264; (603) 535-2233 for questions.
Review will continue until position is filled. Position be
gins August 26, 1991. In view of the late announce
ment, applicants without a doctorate will be considered
for temporary instructor position if tenure-track is not
filled. Hiring contingent upon eligibility to work in the
US. PSC is an AAlEEO employer and actively seeks
women and minorities.

MATHEMATICS
Assistant!Associate Professor

Plymouth State College

• Fifty (50) words or less: $50.00

Rates for both classified and display FOCUS Em
ployment Advertisements:

• More than fifty (50) words:
$55.00 per column inch

The MAA will invoice advertisers after the first oc
currence specified in insertion orders. All invoices
include a tear sheet.

TRAINING IN CANCER BIOSTATISTICS

Each advertising column measures 14.33 picas or
2 7/16 inches wide. Advertisements spanning two
columns measure 29.66 picas or 4 15/16 inches
wide. Advertisements spanning three columns
measure 45 picas or 71/2 inches wide.

The Mathematical Association of America's more
than 31,500 members all receive FOCUS and its
"Employment Advertisements" as a standard mem
bership benefit. FOCUS readers describe them
selves as mathematicians teaching in secondary
schools, colleges and universities, or working in
business, industry, and government.

FOCUS offers a 15% discount for the same adver
tisement in three or more consecutive issues.

The University of Rochester invites applications for NIH
funded predoctoral and postdoctoral positions, available
August 1, 1991. Predoctoral training leading to a PhD
in statistics with an emphasis in biostatistics consists of
courses in statistical theory, data analysis, and proba
bility and cancer and provides collaborative experience
with other cancer researchers. Postdoctoral fellows will
participate in the design and analysis of cancer studies,
as well as independent biostatistical research. These
programs require permanent residence in the US or
US citizenship. Applications from women and minorities
are encouraged. AAlEOE. Contact: Martin A. Tanner,
Division of Biostatistics-Box 630, 601 Elmwood Ave.,
University of Rochester Medical Center, Rochester, NY
14642.

Requests for official application forms and other infor
mation may be directed to: Personnel Services Di
vision, UOG Station, Mangilao, Guam 96923. Send
completed application forms, updated resume or cur
riculum vitae, official graduate transcripts (sent directly
from awarding institution(s)), copies of undergraduate
transcripts, and three letters of reference or placement
file to:

DR. HENRY J. TAIJERON, CHAIR
COMPUTER SCIENCE SEARCH COMMITIEE
C/O PERSONNEL SERVICES DIVISION
UOG STATION, MANGILAO, GUAM 96923

The selection process will begin April 15, 1991, and
continue until the position is filled. EOElAAE.

MATHEMATICS

Tenure-track, 10-month position, pending funding, for
instructor or assistant professor of mathematics to teach
a full range of mathematics and/or computer science
courses. Requires master's in mathematics or in math
related field and a bachelor's in mathematics. Start
ing range $23,197 to $32,119. Submit letter of appli
cation describing professional goals and a resume to
the person named for the position by June 15: Mrs.
Karen Guntner, Science and Mathematics Division, ES
SEX COMMUNITY COLLEGE, 7201 Rossville Boule
vard, Baltimore County, Maryland 21237.

Essex Community College is committed to Affirmative
Action and Equal Opportunity.



Calendar

National MAA Meetings

8-10 August 1991 67th Summer Meeting, Orono, Maine
(Board of Governors, 7 August 1991)

8-11 January 1992 75th Annual Meeting, Baltimore, Maryland
(Board of Governors, 7 January 1992)

6-9 January 1993 76th Annual Meeting, San Antonio, Texas
(Board of Governors, 5 January 1993)

Sectional MAA Meetings

Allegheny Mountain Slippery Rock University, Slippery Rock,
Pennsylvania: 10 and 11 April 1992
Eastern Pennsylvania and Delaware Drexel University, Phila-
delphia, Pennsylvania: 9 November 1991
Florida University of North Florida, Jacksonville, Florida: 6 and
7 March 1992
Illinois North Central College, Naperville, Illinois: 24 and 25
April 1992
Indiana Indiana-Purdue University, Fort Wayne, Indiana: 18
and 19 October 1991
Intermountain Weber State University, Ogden, Utah: 10 and
11 April 1992
Iowa Graceland College, Lamoni, Iowa: 24 and 25 April 1992
Kentucky Bellarmine College, Louisville, Kentucky: 27 and 28
March 1992
Maryland-District of Columbia-Virginia Marymount University,
Arlington, Virginia: 15 and 16 November 1991
Michigan Saginaw Valley State University, University Center,
Michigan: 8 and 9 May 1992
Missouri Northwest Missouri State University, Maryville, Mis-
souri: 10 and 11 April 1992
Nebraska Hastings College, Hastings, Nebraska: 10 and 11
April 1992
New Jersey County College of Morris, Randolph, New Jersey:
16 November 1991
North Central Bemidji State University, Bemidji, Minnesota: 18
and 19 October 1991
Northeastern Providence College, Providence, Rhode Island:
22 and 23 November 1991
Northern California University of the Pacific, Stockton, Califor-
nia: 29 February 1992
Ohio John Carroll University, University Heights, Ohio: 25 and
26 October 1991; University of Dayton, Dayton, Ohio: 27 and 28
March 1992
Oklahoma and Arkansas Henderson State University, Arkadel-
phia, Arkansas: 3 and 4 April 1992
Pacific Northwest Seattle Pacific University, Seattle, Washing-
ton: 20-22 June 1991
Rocky Mountain Colorado College, Colorado Springs, Col-
orado: 10 and 11 April 1992

FOCUS

The Mathematical Association of America
1529 Eighteenth Street Northwest
Washington, DC 20036-1385

Seaway State University of New York, College at Fredonia, Fre
donia, New York: 1 and 2 November 1991; Queen's College,
Kingston, Ontario, Canada: 1 and 2 May 1992
Southeastern Kennesaw College, Marietta, Georgia: 10 and
11 April 1992
Southern California University of California at Santa Barbara,
Santa Barbara, California: 9 November 1991
Texas University of Houston-Downtown, Houston, Texas: 9-11
April 1992
Wisconsin University of Wisconsin-eenter at Fond du Lac,
Fond du Lac, Wisconsin: 5 October 1991 Ooint meeting with Wis
consin Mathematics Council); University of Wisconsin at Whitewa
ter, Whitewater, Wisconsin: 24 and 25 April 1992

Other Meetings

3-7 August 1991 Eighth InterAmerican Conference on Math
ematics Education, University of Miami at Coral Gables, Florida.
Conference will address integration of the sociocultural context in
mathematicsteaching and innovative uses of calculators and com
puters in teaching. For additional information, contact: Patrick
Scott, Latin American Programs in Education, College of Educa
tion, University of New Mexico, Albuquerque, New Mexico 87131.
12-16 August 1991 North Central Section Summer Seminar on
Chaotic Dynamical Systems, University of Minnesota at Duluth,
Duluth, Minnesota. Principal lecturer Robert L. Devaney of Boston
University will discuss chaos, the transition to chaos, Julia sets,
the Mandelbrot set, fractals, and bifurcations. For additional infor
mation, contact: Dynamical Systems Conference, Department of
Mathematicsand Statistics, University of Minnesota at Duluth, Du
luth, Minnesota 55812. Internet: math@ub.d.umn.edu.
1 and 2 November 1991 The Sixth Annual Pi Mu Epsilon Re
gional Undergraduate Mathematics Conference, St. Norbert Col
lege, De Pere, Wisconsin 54115-2099. The conference welcomes
all students, faculty, and others interested in mathematics. Invited
speaker: J. Douglas Faires of Youngstown State University. For
additional information, contact: Richard L. Poss of the Department
of Mathematics at St. Norbert College; (414) 337-3198.
1 and 2 November 1991 The Consortiumfor Computingin Small
Colleges will sponsor the Fifth Annual Southeastern Small College
Computing Conference, David LipscombUniversity, Nashville,Ten
nessee. Theme: "In Support of Computing in Small Colleges." For
additional information, contact: Frank D. Cheatham, Department
of Mathematics, Campbellsville College, 200 West College Street,
Campbellsville, Kentucky.
7-10 November 1991 The Seventeenth Annual Convention of
the American Mathematical Association of Two-Year Colleges,
(AMATYC), Westin Hotel, Seattle, Washington. For additional infor
mation, contact: Vicky Ringen, 1991 General Chair, Departmentof
Mathematics North Seattle Community College, 9600 College Way
North, Seattle, Washington 98103; (206) 527-3746.
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