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Abstract

This statement describes the scholarly work that I intend to undertake
while on leave during the 2014–2015 academic year.

1 Goals

I plan to publish a graduate-level textbook on Algebraic Number Theory with
the American Mathematical Society, publish a popular mathematics book on
the Riemann Hypothesis with Princeton University Press, write several number
theory research papers, and work with the Univeristy of Washington’s Center for
Commercialization to build a business around the Sagemath Cloud website. I
will also advise four Ph.D. students on research in number theory, which should
result in several papers.

My graduate-level book on algebraic number theory grew out of a graduate
course that I’ve taught several times at Harvard, UC San Diego, and UW, and
would very likely be used in future courses at UW and elsewhere. A draft
of the book (see http://wstein.org/books/ant/ and also https://github.

com/williamstein/581f-2013) has been edited by the American Mathematical
Society, and is currently under contract for publication.

I’ve used drafts of the popular undergraduate book “PRIMES” (see http:

//wstein.org/rh) twice in a summer undergraduate high school research pro-
gram (SIMUW) at University of Washington, and also in an undergraduate
mathematics course I teach at UW, in conjunction with another book I pub-
lished with Springer-Verlag (see http://wstein.org/ent/). This book grew
out of a Clay Public Lecture at MIT that Barry Mazur and I gave back in 2004.
Publishing it would improve it further, make it more widely known, and thus
enrich the curriculum of undergraduate courses. My co-author and I have an
oral committment from Princeton University press to publish the book.

Research involving statistics related to the ABC conjecture, elliptic curves
over number fields, and algorithms for computing with elliptic curves, would
increase my scholarly visibility and provide a foundation for thesis research by
Ph.D. students in number theory in our department. This builds on the dozens
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of similar papers and research problems in number theory that I’ve been working
on for over 15 years, and also new data, computational techniques, and software
that have recently become available.

The Sagemath Cloud (see https://cloud.sagemath.com) commercializa-
tion effort has the potential to generate substantial revenue, which would sup-
port mathematical software development activities at the university. The soft-
ware itself that I intend to write during this leave is of potentially significant
value to many university departments, including mathematics, statistics, com-
puter science, and engineering. I have put substantial work into this project
already, over the last 18 months, and there is now a functioning website with
over 10,000 sign-ups, often over 1,000 distinct users each day. There are 19
dedicated computers servering the site, hosted in 3 data centers on campus. I
am also the founder and director of the Sage mathematical software project (see
http://www.sagemath.org).

I have attached a support letter from C4C from their technology licensing
director. This was from last year (for an RRF); if you need an update, just let
me know.

2 Sites, collaborators, and cooperating institu-
tions

I intend to spend most of my time at University of Washington, and continue to
meet regularly with my Ph.D. students. I also intend to visit Harvard University
for a few weeks to collaborate on the book PRIMES and other research papers
with my co-author, Professor Barry Mazur. I will likely organize several Sage
Days workshops on mathematical software development, both at University of
Washington and elsewhere (you can see a list of the roughly 60 Sage Days
workshops we’ve had at http://wiki.sagemath.org/Workshops).

3 Source and amount of any supplementary grants
or salary known or likely to be available

My Sage commercialization work with UW’s C4C has the potential to gener-
ate funds to supplement my salary. It is unclear how much funding this will
generate during the 2014–2015 year, since we haven’t yet begun selling any-
thing. As a promising first step, C4C is currently negotating a 1-year license
for cloud.sagemath to the Army Research Lab. I am not applying for any other
sources of funding to supplement my salary during leave.
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4 Scholarly products anticipated, and their value,
significance, and benefits to the University

In summary, I anticipate producing the following during my sabbatical:

• A popular mathematics book “PRIMES,” co-authored with Barry Mazur,
and published by Princeton University Press. This will improve the gen-
eral public’s understanding of prime numbers and the Riemann Hypothe-
sis, and provide a useful tool in teaching students.

• A graduate level textbook “Algebraic Number Theory, a Computational
Approach,” published by the American Mathematical Society. This will
be a refreshingly modern treatment of the topic, which will be textbook
for graduate courses.

• Several research papers in number theory, continuing my existing research
program, and related to research I’m doing with my four Ph.D. students.
This research will improve our understanding of elliptic curves, modular
forms, the ABC conjecture, and computational number theory.

• A web-based startup company, founded with the help of UW’s Center for
Commercialization, that provides free access to Sage online, a non-free pre-
mium version, and site licenses. If successful, this will make computational
tools more easily available to a wider range of students and researchers,
and provide a new source of funding for open source mathematical software
development.
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