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Research resume
Numerical analysis, scientific computing, and theoretical aspects of deep learning. My
research focuses on spectral methods, low rank approximation, the mathematics of deep
learning, and polynomial system solving.

Education

DPhil in Numerical Analysis University of Oxford Oct 2010 – July 2014

Supervised by Prof. L. N. Trefethen FRS
Thesis title: Computing with functions in two dimensions

MMath Mathematics University of Oxford Oct 2006 – July 2010

Awarded 1st class degree (ranked 2nd in the year)

Professional experience

Associate Professor Cornell University Feb 2022 – Present

Taught MATH 2210: Linear algebra

Assistant Professor Cornell University July 2016 – Jan 2022

Taught MATH 2220: Multivariable calculus
MATH 2930: Differential equations for engineers
MATH 2940: Linear algebra for engineers
MATH 4250: Numerical analysis and ODEs
MATH 7270: Top-ten algorithms of the 20th century
MATH 6220: Applied functional analysis

Applied Math Instructor MIT Aug 2014 – June 2016

Taught 18.336: Fast Numerical methods for PDEs
18.085: Computational Science and Engineering
18.06: Linear Algebra

Adjunct Instructor Courant Institute Sept 2013 – Oct 2013

Tutored: Approximation Theory and Approximation Practice
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Honors and prizes

• SIGEST award from SIAM Review for “The singular values of matrices with displace-
ment structure” in 2019

• Junior Faculty Teaching Award from Cornell Math Department in 2018

• The SIAM Activity Group on Linear Algebra Early Career Prize in 2018

• Leslie Fox prize (1st place) for work on the discrete Hankel transform in 2015

• Leslie Fox prize (2nd place) for work on the ultraspherical spectral method in 2013

• SIAM UKIE prize for the best student research talk in 2011

• Junior Mathematics Prize in 2008 and 2009, and IMA prize in 2009 and 2010. Awarded
through the University of Oxford for top undergraduate examination results

Research and curriculum grants

• US DoE grant with LLNL: Jan. 2023 to July 2023.

• Simons Fellowship in Mathematics: July 2022 to July 2022.

• US DoE grant with LBNL: Sept. 2021 to Aug. 2022.

• NSF CAREER DMS-2045646 (sole PI): July 2021 to June 2026.

• NSF DMS-1952757 (lead PI): July 2020 to June 2023.

• Data Science Curriculum Initiative grant (lead PI): Sept. 2019 to Sept. 2021.

• FACE Foundation (lead PI): Sept. 2019 to Aug. 2021.

• NSF DMS-1818757 (sole PI): June 2018 to July 2021.

• Engaged Cornell curriculum grant (lead PI): Sept. 2018 to Aug. 2020.

• NSF DMS-1645445 (sole PI): Aug. 2015 to July 2018.

Current graduate students
Diana Halikias (Math graduate student, due to graduate in May 2025)
Phuong Mai Huynh Pham (CAM graduate student, due to graduate in May 2027)
Christopher Wang (Math graduate student, due to graduate in May 2027)
Annan Yu (CAM graduate student, due to graduate in May 2026)
Jennifer Zvonek (CAM graduate student, due to graduate in May 2025)

Past graduate students
Nicolas Boulle (DPhil at University of Oxford in Mathematics, jointly supervised with
Patrick Farrell, graduated August 2022. Now a postdoc at Cambridge University.)
Marc Gilles (CAM graduate student, graduated May 2019. Now postdoc at Princeton.)
Andrew Horning (CAM graduate student, graduated in August 2021. Now Applied Instruc-
tor at MIT.)
Dan Fortunato (Harvard graduate student in SEAS, jointly supervised with Chris Rycroft,
graduated August 2020. Now at Simons Institute in NYC.)
Tianyi Shi (CAM graduate student, graduated in May 2022. Now at LBNL.)
Heather Wilber (Cornell graduate student, graduated in May 2021. Now NSF postdoc at
UT Austin.)
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Other past students
Jane Du (MSc student in CS in 2019-2020. Now, graduate student at UIUC.)
Diego Antolin–Ruiz (Cornell intern in 2016. Now, lecturer in Spain.)
David Darrow (MIT PRIMES student in 2018. Now, undergraduate at MIT.)
Sujit Rao (Cornell undergraduate, mentored in 2018. Now, graduate at MIT)
Xingrun Xing (Intern from Shanghai Jiao Tong University in 2019)
Aaron Yeiser (MIT PRIMES student in 2017. Now, undergraduate at MIT.)
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decomposition, submitted to SIAM J. Sci. Comput.
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Other articles

A. Townsend, A review of “Orthogonal Polynomials in MATLAB” by Gautschi, SIAM
Review, 59 (2017), pp. 463–464.

A. Townsend, A review of “A Graduate Introduction to Numerical Methods” by Corless
and Fillion, SIAM Review, 58 (2016), pp. 795–798.

A. Townsend, The race for high order Gauss–Legendre quadrature, SIAM News, March
2015.

A. Townsend and L. N. Trefethen, Gaussian elimination as an iterative algorithm,
SIAM News, March 2013.

Presentations at conferences and workshops (since 2018)

Talk at Daniel Szyld’s 65th birthday conference in Temple March 2022

2020 Canadian Mathemtical Society Winter Meeting, online December 2020

SIAM Mathematical Data Science, online June 2020

ICIAM2019 in Valencia July 2019

29th Biennial Numerical Analysis conference in Strathclyde June 2019

Approximation Theory 16, Nashville May 2019

Software and Mathematics of spectral methods, London July 2018

Invited presentations (since 2018)

Householder 2022 plenary talk in Bari June 2022

NASC Seminar in Manchester (invited by Marcus Webb) May 2022

Numerical Analysis seminar at Imperial (invited by Sheehan Olver) May 2022

Colorado Boulder’s Applied Math Colloquium (online) April 2022

DACO seminar in ETH Zurich (invited by Afonso Banderia) March 2022

E-seminar for SciML (invited by Benjamin Erichson) February 2022

Applied Math Colloquium at UW Madison (invited by Qin Li) February 2022

SCAN seminar, online (invited by Anil Damle) January 2022

LLNL’s data science seminar, online (invited by Keith Brendan) October 2021

NPS’s AM seminar, online (invited by Anthony Austin) April 2021

Cornell’s CAM Colloquium, online (invited by David Bindel) March 2021

Columbia Applied Math colloquium, online (invited by Qiang Du) March 2021

MIT math colloquium, online (invited by Peter Shor) March 2021

Manitoba math colloquium, online (invited by Shaun Lui) February 2021

Maryland Applied Math talk, online (invited by Maria Cameron) January 2021

Data Science seminar at Purdue, online (invited by Haizhao Yang) January 2021

JMM keynote talk, online (invited by Maria Cameron) January 2021

University of Washington, AMATH, online (invited by Thomas Trogdon) January 2021

PNWNAS, online October 2020

Michigan, AIM seminar, online October 2020

CTAC2020 plenary talk, online September 2020
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Berkeley, Applied Math Colloquium (invited by Lin Lin) September 2020

Householder 2020 plenary talk (postponed) June 2020

University of Oxford, NA seminar (invited by Nick Trefethen) May 2020

CRM, University of Montreal (invited by Jean-Philippe Lessard) April 2020

Isaac Newton Institute at Cambridge University December 2019

UW Madison, Colloquium (invited by Qin Li) October 2019

Rensselaer Polytechnic Institute, Keynote talk for RPI day May 2019

UT Austin, Colloquium (invited by Gunnar Martinsson) April 2019

Princeton University, Colloquium (invited by Amit Singer) February 2019

NII in Tokyo (invited by Yuji Nakatsukasa) December 2018

ICOSAHOM 2018, plenary speaker July 2018

BYU (invited by Tyler Jarvis) April 2018

Courant Institute, Applied Math seminar (invited by Michael Overton) April 2018

MIT student Engineering symposium, keynote speaker March 2018

Professional activities
Referee for numerous journals, including SIAM Review, CPAM, SINUM, SIMAX, SISC,
JCOMP, and Numerische Mathematik. Also referee for SIAM Books and Cambridge Uni-
versity Press.

Judging panel for National Science Foundation grant proposals in 2016, 2017, 2019, and
2021.

Co-organize an undergraduate math modeling competition at Cornell with engagement from
the local community and businesses. Lead PI on Engaged Cornell curriculum grant and the
lead PI on the data science curriculum initiative in Arts & Sciences at Cornell University.
Co-organized REU programs in the summer of 2020 and 2021.

Part of an Active Learning Initiative for linear algebra, developing materials to help students
engage with the curriculum. The chair of the Engineering Liaison committee, helping to
organize the teaching of large engineering classes in calculus, linear algebra, and differential
equations. Member of the Diversity Committee in the Mathematics Department.

Math consultant for the two episodes of PBS infinite series “Why Computers are Bad at
Algebra” and “How to Generate Pseudorandom Numbers”.

Co-organizer for an online numerical linear algebra seminar (e-NLA) seminar with 1400
participants. Also, co-organizer for an online discussion seminar (CMC seminar) between
numerical linear algebra and theoretical computer science with 600 participants.

https://e.math.cornell.edu/sites/mcm/
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