Opinion

Gambling with U.S.
Science
The election and its polarizing debates are over, but basic
research still plays a central role in sustaining U.S. leadership in science and in creating high-wage jobs. The formula is as certain as it gets in economics: research investments spark innovation, which fosters productivity and
job growth, which drive the economy. Yet budget pressures
and the lack of a national science and technology strategy
are driving down federal investments in research. This is
a dangerous gamble at a time when the stakes could not
be higher.
U.S. leadership in science and technology used to be a
foregone conclusion. No longer. The European Union,
China, Japan, India, Russia, and other nations are rapidly
building scientific capabilities that rival ours—as evidenced
by more U.S. companies moving science and engineering
jobs and facilities offshore and by fewer international students applying for U.S. graduate programs in science and
engineering.
Is our technological leadership slipping? If so, how will
that affect our ability to generate future breakthroughs
and high-wage jobs? These questions are not being asked
often enough in Washington, D. C. Instead, the president’s
budget request cuts basic research at the Departments of
Energy and of Defense, and the House of Representatives
recently slashed National Science Foundation research.
Because these agencies dominate federal investments in
nonmedical research, our elected leaders are running a very
risky national experiment at a pivotal time in U.S. history.
Like a thoroughbred in a race without a finish line, science runs nonstop for the American people. Our military
supremacy, industrial strength, and quality of life depend
heavily on it. However, if we leave critical areas unexplored, we will fall back in science and create a void other
nations are certain to fill. To keep pace, we must make
sustained and smart investments in basic research.
The trend toward flat research budgets is troubling because basic research supported by NSF and other agencies
ensures a steady stream of scientific discoveries that can
transform entire industries and even create new ones.
While the nation’s sluggish job growth is gaining much
attention, too little attention is being paid to America’s longstanding reliance on innovative new industries to create
high-wage jobs. No one knows which next big innovation
will produce a wave of new jobs, although biotechnology,
nanotechnology, and renewable energy are strong contenders. But we do know that major job-producing innovations stem from strong basic research investments.
The American public believes in job growth through innovation. In fact, in a recent poll, more than 70% of Americans said the nation spends too little on basic research.
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If the United States is to continue to lead the way in the
creation of new technologies and jobs, we can’t afford to
put federal research on hold. Today, federal research investment is less than 1% of GDP—less than half the rate
of the 1960s. In other nations, the rate is much higher.
In a competitive global market, where corporate time
horizons are measured in months rather than years, companies simply cannot provide substantial support for longterm, high-risk research. This is why the government plays
such a dominant, irreplaceable role in basic research.
The current budget deficit is clearly a major concern.
But cutting investments that eventually generate the growth
and revenue sought by policymakers is not the way to solve
deficit problems. Cutting basic research is like cutting
your child’s education fund during tough times: it will
compound the problem over the long haul.
In 1950, Popular Mechanics predicted that “computers
in the future may weigh no more than 1.5 tons.” Today,
PDAs have more computing power than NASA mission control had during the Apollo program. We simply have seen
too many amazing technological advances not to anticipate the many that lie ahead.
Steps lost in scientific leadership are difficult to regain. So we must ask: Will our nation make the research
investments needed to stay a competitive step ahead in
the global economy? Or will we hold back and take our
chances? Let’s not roll the dice.
—Charles P. Casey, president
American Chemical Society
—Helen R. Quinn, president
American Physical Society
—Robert D. Wells, past president
Federation of American Societies
for Experimental Biology
—David Eisenbud, president
American Mathematical Society
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About the Cover
The Canonical Decomposition
Configuration
This month’s cover accompanies the
article by Harm Derksen and Jerzy
Weyman in this issue and amounts to
an elaboration of figures in that article and also in On the canonical decomposition of quiver representations
(Comp. Math. 133) by the same two
authors. It illustrates how the canonical decomposition of dimension vectors works in different geometrical
regions of two-dimensional projective space. The interior of the ellipse
(the Tits cone) represents imaginary
roots. The nodes represent individual
roots—yellow for ordinary real roots,
red for Schur roots, blue for certain
important imaginary roots. The
darker outer triangles, whose vertices
are Schur roots, are what Derksen and
Weyman call compartments: inside
one of these, the canonical decomposition involves exactly the triangle’s vertices. In the lighter inner triangles the canonical decomposition is
mixed real and imaginary. In the interior region the canonical decomposition is just a single imaginary root.
The algorithm for generating the picture was explained to me by Derksen
and is based on the principal theorem
of Exceptional sequences of representations of quivers (Can. Math. Soc.
Conf. Proc. 14) by William CrawleyBoevey. This algorithm suitably modified seems also to be the most efficient way to generate Schur roots. Not
all of the patterns seen in this diagram
and similar ones for other quivers
seem to be perfectly understood. One
interesting problem suggested is that
of describing the statistical distribution of real roots. For quivers with
hyperbolic links the distribution
seems to be a kind of Cantor dust
spread around the Tits cone.
—Bill Casselman, Graphics Editor
(notices-cover@ams.org)
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Ph.D.’s and the K–12 Classroom
At the end of Andy Magid’s Letter
from the Editor, p. 1184 of the November 2004 Notices, he mentions the
issue of how mathematicians can contribute to K–12 education and invites
personal experiences from readers of
the Notices. First, I’d like to ask a question: when there are so many unemployed math Ph.D.’s and at a time
when public schools are crying that
they don’t have enough teachers, why
is it that these schools aren’t making
more of an effort to recruit math
Ph.D.’s? I don’t really want that question answered: I want to see the recruitment. It is obvious why most
math Ph.D.’s would not want to teach
in public schools. The conditions of
such employment tend to select the
kind of person who does want to teach
there. I had a class nearly full of them
a few years ago at Ohio State University. This was after the state legislature had enacted a reform that, among
other things, required that future high
school teachers display competence
as majors in their own subjects and
only take education courses in graduate school. Formerly, apparently,
they could graduate by taking courses
in how to teach mathematics without
actually knowing any.
It was in everybody’s interest to
defeat this reform: (1) The nature of
the working conditions in public
schools guaranteed that the same caliber of people as before would want
to teach in them and be able to survive
there; (2) In particular, they were not
capable of proving themselves as
math majors; (3) The department
nevertheless had to graduate expected
numbers of them or else be yelled at
by the same people who had told them
to raise their standards. So, reform
was cynically defeated by an unofficial
policy of social promotion for math
majors, even though that policy
tended to pollute the very waters from
which the university drew its students.
I had, for example, future high school
teachers who did not know how to
bisect a line segment with straightedge and compass but were somehow
expected to learn non-Euclidean geometry at the level of math majors.
There are some public school systems that have policies for rehabilitNOTICES
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ing Ph.D.’s to enable them to teach in
their schools. It is called training, and
its purpose is to render the Ph.D. indistinguishable, from the standpoint
of quality control, from his/her colleague who doesn’t know how to
bisect a line segment. The only
remaining distinctions between them
have to do with salary and perhaps
status. So, my second question is:
why, in addition to not actively recruiting math Ph.D.’s, do schools not
take advantage of their special capabilities when they do get them? I, for
one, would like to see experimental
programs in high schools in which
they do hire math Ph.D.’s and let them
educate in their own way, instead of
reconstructing them in the image of
what used to be their weakest students. What better preparation can
the students get for college than to experience the kind of teacher they are
likely to have there? Instead, many
colleges are reversing the process and
increasingly giving students the same
kind of teachers they had in high
school, both in educational philosophy and in ability.
—Allan Adler
(Received October 20, 2004)

The Two-Body Problem
I am writing in response to the pair
of articles “Has the Women-inMathematics Problem Been Solved?”
by Allyn Jackson and “Women in
Academia: Are We Asking the Right
Questions?” by Carolyn Gordon and
Barbara Lee Keyfitz that appeared in
the August 2004 Notices. Both articles
addressed many important issues for
women and for the mathematical community at large. I would like to focus
attention on another issue that has
a profound impact on the career decisions of women entering academia
that was not mentioned in either
article—the “two-body problem” faced
by dual-career couples seeking
employment.
I do not know of any source of
hard data describing how the twobody problem affects women in mathematics. However, the experience of
the physics community suggests what
such data might look like. In 1998, a
Web-based survey of physicists was
VOLUME 52, NUMBER 2
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undertaken by Laurie McNeil and Marc
Sher (http://www.physics.wm.
edu/~sher/survey.html). In their
article online they write, “For the profession as a whole, it is important to
recognize that the dual-career problem represents a significant barrier to
the enhancement of the representation of women in physics.” See also
“The dual-career-couple problem,”
McNeil and Sher, Physics Today, July
1999, 32–37.
The problem is complex, and there
may be no simple solution. However,
we do not make headway by ignoring
it. The AMS could play a valuable role
in beginning a discussion of the twobody problem in the mathematical
community. A first step would be to
gather data so that we can frame the
issues with a clear picture of the scope
of the problem. The 1990 American
Physical Society Membership Survey
found that “Eighty percent of married female physicists are married to
other scientists, compared to only
16% of married male physicists.” “APS
survey demonstrates changing composition of membership,” American
Physical Society Bulletin, Vol. 36,
No. 8, 1991, pgs. 2051–2053). What
are the data in mathematics?
Other steps could also be taken.
The AMS has done a wonderful service
to the community in helping to make
the employment process friendlier
toward the applicant. For instance,
the AMS publicizes the names of
institutions that have agreed to let
recipients of postdoctoral positions
wait until a specified date in February
before they must accept or reject
positions. Could the AMS also help
to publicize which institutions have
spousal hiring policies? Ultimately,
each couple must make their own personal decisions about how to balance
their careers and their personal lives.
The mathematical community can
help by making information relevant
to these decisions more easily accessible in an effort to make the process
of navigating the job market more
transparent for dual-career couples.

Hiding Homework from Google
Bob Proctor’s letter (December 2004)
raises some excellent issues related to
the posting of homework solutions
on the Web. He seems unaware of a
relevant detail. The root directory of
every website has a file, robots.txt,
which tells search engines about content that should not be made available. To exclude your solutions from
being covered by search engines, simply tell your systems administrator to
add the following lines to robots.txt:
Disallow: [name of the directory which
contains the solutions].
I implemented this solution after I
discovered that Alexa had picked up
some of my homework solutions.
—Michael Renardy
Virginia Tech
(Received November 10, 2004)

Grothendieck at Queen’s
I was a graduate student at Queen’s
University in Kingston in the 1970s.
I attended Grothendieck’s lectures
both in mathematics and Survival.
One of the members of Survival, Mr.
Gordon Edwards, was so inspired by
Grothendieck that he devoted his considerable talents to the antinuclear
movement in Canada. Even then,
though, Grothendieck expressed regret that the attitudes he abhorred in
mathematics were creeping into the
Survival movement. We graduate students followed him around for obvious reasons. He lived in a modest
room in Kingston. Before the rental
had to be formalized, the landlady
made him aware of the rules of the
house in rather condescending tones.
In these walks through Kingston, he
talked a lot about mathematics. I also
went to Buffalo, New York, to attend
a series of mathematics lectures he
gave. One afternoon in Buffalo, he
outlined various mathematical problems he wanted to solve. At one point
he said, “if only I knew more about differential equations”. He went on to
lament the gaps in his mathematical
knowledge.

—Jessica Sidman
Mount Holyoke College

—Frank Okoh
Wayne State University

(Received October 27, 2004)

(Received November 11, 2004)
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Editor’s Note: Queen’s was misidentified in the article about Grothendieck
that appeared in the November 2004
Notices. It is Queen’s University,
Kingston, Ontario, Canada.

The “What Is?” Column
I am a Ph.D. student in mathematics
at Brandeis, and I find the “What Is…?”
columns of Notices very useful. Their
concise, elementary exposition of
ideas is appealing. I hope that Notices
continues to broach the plethora of
mathematical concepts with this relatively new column.
—Jim Tseng
Brandeis University
jtseng@brandeis.edu
(Received November 15, 2004)

Religion in the Notices
It is my understanding that the Notices
went the “no politics” route lately.
Shouldn’t then that be the case with
religion as well? If an article deals
with some religious aspects of the life
of a mathematician, I would see no
problems with it since that is part of
a person’s total picture. However, if an
obituary writer injects a sentence such
as “God gave her an easy death”, as
done on page 1321 of the December
2004 issue of the Notices, I find it offensive, just as many readers of the
Notices would feel if I elaborated on
my views on religion in this letter.
—Paul Nevai
Ohio State University
nevai@math.ohio-state.edu
(Received November 16, 2004)
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