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Presidential Views:  
Interview with James Glimm

Notices: As AMS president, you have attended 
many meetings and talked to many mathemati-
cians. What kinds of issues or challenges did you 
hear about in these conversations?

Glimm: Of course, the math community is quite 
diverse, and the challenges are reflected by the 
diversity of the community. There are concerns 
about getting bright students into majors, because 
many of them are placing out of calculus courses, 
which is a traditional way of recruiting students. 
They take calculus in high school instead. There is 
a set of pedagogical issues of that type. In terms of 
research, I think there is the usual concern about 
the poor level of funding in mathematics.

I actually would turn the question around a little 
bit and argue that there is a lot of vitality in the 
math community. I think there are many positive 
things going on.

Notices: Can you give some examples?
Glimm: Intellectually, the triumph with the 

Poincaré conjecture is certainly something that 
we are all delighted about. The continued prog-
ress in the connections between geometry and 
string theory always seems to be very surprising. 
The continued blossoming of new applications 
requiring new types of mathematics is always 
very heartening. Sometimes the math community 
thinks they’ve missed the boat. People say, “That 
already happened twenty years ago and now it’s 
too late.” But there are always new opportunities 
and new chances.

Notices: One of these new areas of opportunity 
was the subject of a special session you organized at 
the 2008 Joint Mathematics Meetings called “Math-
ematics of Knowledge and Information”, and you 
will organize another special session on this topic at 
the January 2009 meetings. Can you describe what 
this field is about and why it is important?

Glimm: Certainly for several 
centuries, mathematics, in its ap-
plications, has been dominated 
by following in the footsteps of 
physics: taking equations from the 
physical sciences, figuring out what 
could be said about the solution 
spaces, finding numerical methods 
for evaluating solutions, making 
estimates and approximations, tak-
ing asymptotic limits. There are all 
sorts of ways that a mathematician 
can extract information related to 
a set of equations. Going forward, 
that process is maturing, and some 
of the more innovative develop-
ments are in the past. If you look into the future, 
there will be a big emphasis on doing the same 
thing, where the input is not the laws of physics 
but observed data. Just as there was an explosion 
of computer knowledge that allowed the solution 
of equations in physics, there is an explosion of 
sensor data that allows meaningful analysis of 
experimental facts independently of any laws of 
physics. Sometimes there isn’t even the prospect 
of an intermediate law of physics, for example, if 
you are doing pattern recognition of photographs 
in a newspaper or something like that. Sometimes 
people run conservation laws to sharpen up 
boundaries in images, but basically the problem 
is not directly connected to physical equations 
in any obvious way. The modeling is pretty much 
independent of the equations.

Notices: So this area offers new ways for math-
ematicians to contribute?

Glimm: Absolutely. If you think that we have 
had several centuries squeezing juice out of the 
equations of physics, we might have some number 
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of centuries with data. I think it’s a big issue. It’s 
a century-long issue.

Notices: Are scientists clamoring for mathemati-
cians’ help with this?

Glimm: Yes, in part, and partly they just do it 
without us. But that is no reason for us to stand 
back and not join in. If we do stand back, we will 
find that other people will step forward, and we 
will once again find our subject diminished by 
having lost a very vital component. It was for this 
reason that I thought this was a strategic choice 
to emphasize this particular application. It has 
nothing to do with my own research, so I have no 
personal interest in it. I just believe that it has a 
huge role in the future of mathematics.

Notices: Can you give examples of work in this 
area?

Glimm: The topics in the special session were 
very diverse. One talk was about trying to under-
stand the traffic patterns in the Internet. Financial 
mathematics wasn’t included in the session but 
might well have been, and that is another example. 
People use this method for analyzing genome data, 
medical data, and protein expression data. The 
biomedical world is part of this explosion of data. 
For instance, even in structural biology, when you 
are trying to predict a protein, there are two basic 
approaches. One is based on solving the classical 
equations of physics for the interaction of atoms 
that lead to the formation of molecules. But you 
can just as well do it by pattern recognition, where 
you look at different bonds between the proteins 
and how they attach. They attach first of all on a 
linear chain, and then they have to fold up in cer-
tain characteristic patterns. There is a wealth of 
data about the geometry of proteins whose struc-
ture has been solved. It’s like a library of solutions. 
You look through this library and pick a solution 
that is very similar to your current problem or 
little piece of a current problem, and you figure 
out that a certain bond is likely to fold in a certain 
way. That’s basically pattern recognition. There are 
many cases in biomedical research where there are 
laws of physics that apply, but it is more efficient 
and effective to solve problems on the level of 
pattern recognition. The same happens in weather 
forecasting. Global weather forecasts are achieved 
by solving differential equations numerically. For 
local weather forecasting, usually they see what 
the global forecast says is coming in and then look 
up the local history and find an event that most 
closely matches the regional part of the global 
forecast. They look up weather for those days and 
get a range of what could happen as the forecast. 
So it’s basically pattern recognition.

Notices: So this really goes across all areas of 
science.

Glimm: Absolutely, all of science, but also areas 
that were not previously considered to be science. For 
instance, there are ways of recognizing handwriting, 

or of automatically translating between languages, 
that are based on computer models that solve Mar-
kov processes. There is something called a hidden 
Markov model that drives the statistics of language 
recognition and of speech recognition.

One of the themes that I have been pushing, 
especially for AMS meetings, is what I call the “big 
tent” philosophy of mathematics. This has several 
aspects. One is that lively areas that happen to be 
somewhat at the fringe of whatever people think 
the center is, should not be competing against 
things in the center. They both have their own 
validity. Neither should compete against the other, 
but each one should compete against some abso-
lute standard of what we want in our meetings. In 
the big tent philosophy, the way the tent gets big 
is by emphasizing the edges. It has to be done by 
enlarging the space, so that includes enlarging the 
meetings. I have been continually urging the AMS 
to enlarge its meetings. Now, that can’t be done 
instantly because there are long-term contracts 
and meetings are planned out years in advance. It’s 
a little bit like trying to steer a battleship. But you 
can always change the direction, achieve incremen-
tal progress, and move towards something that 
will reach these goals over some period of years. 
In the Washington meeting I think the “big tent” 
spirit has been reflected in the program.

Notices: You also have been interested in under-
graduate education during your time as president. 
Can you tell me about this?

Glimm: We have a particular project that I 
think is probably going to be promising, to look 
into computer grading of homework. Now, the 
practices for grading of homework are all over the 
map. Sometimes homework is graded assiduously, 
sometimes it is not graded at all, sometimes it is 
graded by an undergraduate who didn’t take much 
care, sometimes it is graded but returned two 
weeks later. On the average, there is a lot of room 
for improvement.

Computer-graded homework captures the stu-
dents’ attention. Apparently the students get ex-
cited about homework and spend more time on it 
because they get instant feedback. It’s somewhat 
like a computer game. So they just sit there and do 
it until they have mastered it, and of course that’s 
the way to learn. The problems are generated with 
random input, which discourages copying. The ex-
perience is that, with computer-graded homework, 
we probably have the same number of Ds and Fs 
that we always had, but some of the Cs have moved 
up to Bs and some of the Bs have moved up to As. 
The overall effect is roughly a grade point aver-
age in the scoring. That’s what the rumor circuit 
says, and we are proposing to have a more careful 
evaluation and to discover the “lessons learned”. 
We will find out what people have to say when they 
have used computer grading—whether they kept it, 
whether they didn’t keep it, and why. Also, we will 
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find out practical things, like what is needed for 
infrastructure, for computer resources or human 
resources, to run it. We will make this informa-
tion available to the math community. If you are a 
freshman taking precalculus or calculus, what is 
the chance you would be in such a course? I would 
guess it would be in the single digits of percent-
ages. But I think it is ready to jump, to 20 percent, 
then 40 percent, maybe 60 percent. At that point it 
would be freestanding, and people would do what 
they judge worthwhile with it.

Notices: What would be the AMS role in this?
Glimm: The AMS has a very important role to 

play in issues relating to education of undergradu-
ates. Obviously, MAA will be in the lead for many 
aspects of these issues, but the AMS retains an 
important role. The faculty at research universi-
ties are responsible for the education of a very 
significant number of freshman and sophomores. 
Many of these faculty look primarily to the AMS 
for leadership. Generally, the faculty who teach 
effectively enjoy their teaching greatly, and so the 
rewards of good teaching are rather obvious. We 
want to promote ways to help bring this about, 
and, particularly for faculty at research universi-
ties, we want to do this without compromising the 
quality of their research. The computer grading 
of homework seems to be the type of low-hanging 
fruit that is ideally suited to this situation.

We have applied for a grant from the National 
Science Foundation—to the Division of Undergrad-
uate Education, so the grant would not compete 
with research grants in the Division of Mathemati-
cal Sciences. We proposed that the AMS do the kind 
of study I just indicated. So that is one role. I have 
been pushing this through my office as president 
in any forum where I have a chance to make such 
statements. I think I have raised consciousness 
about these issues. Some of the products belong 
to MAA [Mathematical Association of America], 
and some belong to commercial publishers. I don’t 
think there is any need for a new product, and there 
is no reason for the AMS to have its own product 
competing with others. I think if we just encourage 
our members to use one of these products, they 
can take their pick. So the real role is to facilitate 
a climate whereby people will evaluate computer 
homework-grading systems and presumably come 
to use them. If the systems work as promised, then 
there will be an uptick in the quality of education 
and the satisfaction of students.

Notices: Many people are using clickers in 
mathematics classrooms. We will have an article 
on this topic in the Notices [the article appears in 
this issue].

Glimm: There is a certain amount of ferment 
about these different technology tools. I’m not 
trying to advocate any particular one of them. I 
just think that we can make some progress by 
adopting some of these tools. While the tools are 

in an evaluation stage, different people will decide 
to do different things. Eventually the community 
will more or less make a collective decision and 
cluster around some set of technologies that are 
beneficial.

Notices: Is there anything else you wanted to 
mention?

Glimm: One thing I would like to note, with plea-
sure, is the fact that there are private donors for 
mathematics. I don’t recall this at other points in 
my professional lifetime. We have a new privately 
funded institute at Stony Brook [the Simons Center 
for Geometry and Physics; see Notices, June/July 
2008, page 685–686]. There is the American Insti-
tute of Mathematics in Palo Alto, which is also pri-
vately funded. There have been private donations 
to the Mathematical Sciences Research Institute in 
Berkeley. Another example is the Clay Mathemat-
ics Institute. We have been more successful with 
private donors than at any time I can recall in my 
professional lifetime.

Notices: Why do you think that is?
Glimm: Well, I don’t have an answer to that. 

Maybe some mathematicians have gone into the 
private sector and become wealthy. I don’t have a 
complete list of these things, but it seems to me 
to be a huge explosion compared to what used to 
be the case.

Notices: What did you enjoy most about being 
president?

Glimm: I’ve watched the math community over 
many years wring its hands over the “spilled milk” 
decisions of the past. There is no way to recover 
the past, but these decisions are being made all 
the time. Boundaries between subjects look very 
obvious when you are at the center of the subject 
looking out into the distance, where there is some 
boundary seemingly off at infinity. But when you 
go out to the boundary, these areas are very lively. 
We can take actions to promote mathematics and 
not repeat actions that will make people complain 
twenty years from now about decisions made at 
the present time.

The Society seems to me to be a particularly 
well-run organization. I don’t want to say it runs on 
auto-pilot, but there is a structure for how things 
are done, and the structure seems to suit people 
and leads naturally to decisions that are construc-
tive. I had a few more committee meetings than 
I would normally have volunteered for, but that 
goes with the game. You can’t do this kind of thing 
without being immersed in the committees.


