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undergraduate research programs
(including Math REU and SPUR
Programs) will be ofered in an

online insructional and research
format only for Summer 2021.

____________________________________

Summer 2021 Department of
Mathematics Undergraduate

Research Programs

REU PROGRAM - Research
Experience for Undergraduates

SPUR PROGRAM - Summer
Program for Undergraduate

Research

These summer programs provide the opportunity for
undergraduate sudents of mathematics to participate in

leading-edge research.  This year, one project
is designated "REU" and the other project is designated

"SPUR."  The diference between REU and SPUR
projects is the funding support that is available.

We welcome all sudents to apply including U.S.,
Permanent Resident, and International sudents whether

your home insitution is within the U.S. or outside the
U.S.  Please read carefully the information below under

details and support/coss.  Certain criteria apply for
international sudents with their home insitution outside

the U.S.

REU PROGRAM

PROJECT TITLE:  Theoretical aspects of deep learning

Directed by Alex Townsend, ajt253@cornell.edu
(https://math.cornell.edu/alex-townsend) and Professor
Yeona Kang, Howard University,
yeona.kang@howard.edu

Project details/absract:  Techniques in neural networks
and deep learning are behind revolutionary
advancements in the las decade, from facial recognition
to playing world-class chess and protein folding. There is

mailto:ajt253@cornell.edu
https://math.cornell.edu/alex-townsend
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now a signifcant need for mathematical theory to keep
up with practical success in this area. In this REU
program, we will be sudying the theoretical aspects of
approximation power, convergence vs. sability, and
frequency-biasing, when applied to neural networks. We
will be particularly interesed in how these techniques
can be used in the context of learning diferential
equation models from data and medical imaging. This
REU program is organized with Howard University.
Undergraduates will be jointly mentored by Prof. Yeona
Kang at Howard University. 

SPUR PROGRAM

PROJECT TITLE:  Loop groups and Verlinde algebra

Directed by Yiannis Loizides, yl3542@cornell.edu
(htps://math.cornell.edu/yiannis-loizides)

Project details:  This project will focus on some
quesions related to the loop group of SU(2): the space
of 2 by 2 unitary matrices of determinant 1 whose entries
are trigonometric polynomials. We will learn a bit about
loop groups, Riemann surfaces, topological quantum
feld theory, and the Verlinde algebra (which links these
things together). One aim will be to carry out calculations
closely related to the Verlinde algebra, and to interpret
the results in terms of the geometry of SU(2). Another
aim will be to develop and implement methods for
computing some invariants of "moduli spaces"
associated to Riemann surfaces, and then to prove
identities suggesed by the examples. Previous
exposure to absract algebra, topology and maybe even
representations of SU(2) would be helpful, though not
essential.

OTHER IMPORTANT PROGRAM
DETAILS

WHEN:  Both the REU and SPUR Programs are 8 week
programs that will run from June 7, 2021 – July 30, 2021

WHERE: Mathematics Department, Malott Hall, Cornell
University, Ithaca, NY 14853-4201.  Note:  As sated
above we are planning in-person insruction/research
with potential to move online to be determined during the
spring semeser, which will be based on sate and
university guidelines.

SUPPORT/COSTS (see below for further information
on expenses):

mailto:yl3542@cornell.edu
https://math.cornell.edu/yiannis-loizides
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The REU project is supported by the NSF
(htps://www.nsf.gov/) RTG Grant, so sudents who are U.S.
citizens or permanent residents are eligible to apply, and
if selected will receive funding support of $5,000.00
under this NSF grant.

Any sudent funding that is provided for the SPUR
program comes from the Cornell Department of
Mathematics.  To receive Cornell funding for SPUR you
mus be a Cornell sudent, but do not need to be a
U.S. citizen or resident.  Cornell sudents may apply for
departmental support of $3,500.00.  Non-Cornell
sudents are welcome to apply and participate in the
program, but there is no funding available. 

Cornell sudents participating in the REU Program that
are not NSF funded may apply for departmental support
of $3,500.00.  CU sudents do not need to be a U.S.
Citizen or resident to apply for departmental support.

We welcome applications from all sudents including
Cornell, non-Cornell, and international sudents (see
below under International Students).  Those who apply
to the programs as self-funded applicants will sill be
subject to the same competitive selection process.

Participants will arrange for their own housing.  The
Math Department will assis with providing information
on housing and contact information to make
reservations.  Depending on the impacts of Covid
housing may be resricted and limited on campus
including the Coops, which are generally the preferred
choice by REU and SPUR sudents.

After you are selected and accept you will be regisered
as a Cornell Student as follows:

1. If you are accepted to either program and you are a
sudent (US or non-US/International sudent)
currently attending and enrolled at a U.S. academic
insitution in a full-time 4-year undergraduate degree
program, you will be regisered through Cornell
Summer Session, and no fees apply.  At the end of
the program you will receive an “S” for satisfactory
completion of the program.

2. International sudents with their home insitution
at a non-U.S. college/university are also regisered
through Cornell Summer Session, but under the
umbrella of the IRIP Program (International Research
Internship Program -
https://international.globallearning.cornell.edu/hos-
departments/international-research-intern-program). 

https://www.nsf.gov/
https://international.globallearning.cornell.edu/host-departments/international-research-intern-program
https://international.globallearning.cornell.edu/host-departments/international-research-intern-program
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As sated above, we certainly welcome international
sudents to apply!  The IRIP Program only applies to
full-time international sudents who are currently
regisered and attending non-U.S. insitutions and are
coming directly from their international insitution.  The
IRIP Program also applies if you are an international
sudent currently regisered and attending a non-U.S.
insitution and are enrolled in an exchange program
and conducting academic work at a U.S. insitution. 
International sudents accepted to the REU or SPUR
programs will be self-funded, enrolled through
Summer Session under the umbrella of IRIP, and will
be required to pay an adminisrative fee and have
adequate health insurance that is university
compliant.  If you participate in-person and pay the
adminisrative fee under the IRIP Program you will
earn 6 credits - Satisfactory or Unsatisfactory (not a
letter grade).  If you participate remotely and do not
pay the adminisrative fee you will receive “S” for
satisfactory completion.

IRIP Coss (Only applies if programs are held in-
person):  The sudent is responsible for paying an
adminisrative fee of $2,362.50 for summer 2021.  IRIP
ofers a scholarship that is 25% of the current summer
extramural tuition rate for 6 credits.  Here is an example
of the calculation:  Summer 2021 adminisrative fee =
$1,575.00 tuition per credit x 25% x 6 credits =
2,362.50.

Health Insurance Requirements:
If programs are held in person:
There is a small health fee that is charged to
domesic/international sudent participants that are
enrolled in a full-time degree program at a U.S.
insitution, which is covered by the Math Department. 
The plan this fee covers is limited.  Universities and
colleges in the U.S. require all sudents to have
adequate health insurance, and your current plan
should be compliant. This also includes any U.S. based
insurance plan that a sudent may have with their
parent/guardian.  However, you should check that there
is no lapse in coverage and that your plan will cover
healthcare while you are at Cornell.  Cornell health
insurance requirements can be found at
htps://studenthealthbenefts.cornell.edu/requirements/summer-students ,
and you have the option to purchase Cornell SHP if you
choose. The program SHP cos for Summer 2021 is
$570.00. International sudents with their home
insitution outside the U.S. and who are participating

https://studenthealthbenefits.cornell.edu/requirements/summer-students
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under the IRIP Program will be charged $570 for the
Cornell Student Health Plan (SHP).

If programs are remote:
There will be no health fee charged and SHP is not
required for International sudents who are participating
remotely in their home country. Cornell requires that all
sudents have health insurance wherever they are
sudying.

Total in-person participation expenses:

IRIP Program Adminisrative fee = 2,362.50 – Only
applies to International Students who fall under the
IRIP Program, and only if the programs are in-
person.

Health Insurance (Student Health Plan, SHP) = $570.00 –
Only applies to sudents who do not meet Cornell
health insurance requirements and if programs are
held in-person.

Housing/living coss (applies to all REU/SPUR
sudents) – housing can range from approximately
$70.00 - $130.00/week depending single/double
occupancy and where you say.  Generally sudents
say in Coop Housing on campus, which is mos
afordable.  Coop housing will likely be limited for
Summer 2021 due to the possibility of their being
continued impacts and resrictions from Covid. There
is other campus housing that would be available, but
at a slightly higher cos (sudent housing dorms, etc.) 
There is also of campus  housing and sublets that
may be available, but again may be limited due to
Covid.

Food and other miscellaneous living expenses.

**The above information on health insurance
requirements is based on previous guidelines (except for
the cos) and may be subject to change.  
 

TO APPLY
 

To apply you will need the following:

1. Statement about your background, educational goals,
and your scientifc interess.  Include whatever further
information you consider relevant and be sure to
include information about your computer experience.

2. At leas two letters of recommendation, which can be
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uploaded to the application portal.  The reference
writer is notifed to upload their letter once you enter
their information on the application.

3. Transcripts (unofcial transcripts are accepted), which
can be uploaded to the application portal.

You can apply at MathPrograms.org by clicking this
application link: REU/SPUR Application

The deadline to submit your application is February
27, 2021 and ofers will be made on
approximately March 5, 2021.  If you have comments,
quesions, or concerns please send e-mail to the
SPUR and
REU coordinator at mathreu@cornell.edu.  Note: 
These deadlines have been slightly extended.  We
will be reviewing applications slightly beyond the
February 27th deadline, and ofers will be made
shortly after that.  We are also taking into
consideration the impacts of power outages in parts
of the south.  We plan to begin extending ofers by
the week of March 8th. 

Update 3/19/2021:  We are currently fnalizing ofers
for the REU Program, and the SPUR Program has
completed its search.  A notice will be sent to all
applicants once all research spots have been flled in
the REU Program.

Update 3/25/2021:  The Cornell Math Department
has fnalized and confrmed participants for our REU
and SPUR Programs. We had a record number of
very talented applicants, which made for an exciting
but challenging decision process. We want to thank
everyone for applying to the programs, and we wish
you all the bes in your search for summer research
and in your future academic and career endeavors. 
 

____________________________________________________________________

Cornell University is committed to providing a safe, inclusive,
and respectful learning, living, and working environment. To this
end, Cornell will not tolerate sexual and related misconduct.
Through Cornell University Policy 6.4 , and the applicable
procedures, the university provides means to address bias,
discrimination, harassment, and sexual and related misconduct,
including gender-based harassment, sexual harassment, sexual
assault, domesic and dating violence, salking, and sexual
exploitation. Reports of bias, discrimination, and harassment can
be made online at www.biasconcerns.cornell.edu  or by

https://www.mathprograms.org/db
https://www.mathprograms.org/db/programs/1075
mailto:mathreu@cornell.edu
http://titleix.cornell.edu/policies/
http://www.biasconcerns.cornell.edu/
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contacting the Ofce of the University Title IX Coordinator
at titleix@cornell.edu .

Mathematics Library    Math Support Center    Center for Applied Mathematics  

The College of
Arts & Sciences

310 Malott Hall, Cornell University, Ithaca, New York 14853 607-255-4013 • Fax: 607-255-7149 • Email the Department

©2021 Cornell University

COVID-19 & Reactivation Planning

If you have a disability and are having trouble accessing information on this website or need materials in an alternate format 
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