B Anthony E. Pizzimenti

mason.gmu.edu/~apizzime ¢ apizzime@gmu.edu

Education

George Mason University Doctorate, Mathemarics Fall 2027 (Expectcd)
George Mason University Master of Science, Mathematics Fall 2024
The University of Towa Bachelor of Science, Mathematics May 2020
The University of Towa Bachelor of Science, Computer Science May 2020
The University of Towa Certificate, Large Data Analysis May 2020

Teaching

Lead Instructor Computing Workshops, GMU Department of Mathematical Sciences August 2024 — Present
. Designed curriculum for and instructed Weekiy two-hour Workshops to heip mathematics students and Facuity improve
their high—performance computing skills, document creation and design proﬁciency, and Famiiiarity with GMU'’s suite

of software and hardware tools.

Covered the basics of high-performance numerical libraries and languages like NumPy (via Python), MATLAB, and
Wolfram Mathematica.

Taught the use of typesetting and markup tools like BTEX, HTML, and Markdown.

Introduced vector graphics software like inkscape and TikZ.

Co-Manager, Research Mentor Mason Experimental Geometry Lab (MEGL) August 2023 — Present
o Co-coordinated funding, faculty scheduling, undergraduate recruitment, logistics, and outreach.

e Mentored teams of 3-4 undergraduate mathematics researchers exploring ideas in randomized algorithms, logic synthesis,
superoptimization, percoiation7 and computationai topoiogy.

e Won best poster at the Fall 2023 MEGL Symposium.

Graduate Learning Assistant GMU Department of Mathematical Sciences Juiy 2023 — August 2023

o Worked with incoming PhD and Master’s students to ease their transition to the George Mason University graduate
mathematics program.

o Led problem-solving sessions in an active learning environment designed to refresh students’ knowledge of algebra and
analysis, communicate expectations for their fall coursework, allow students to explore on-campus resources, and help
students settle into the DC metro area, setting the stage for their first year of graduate study.

e Designed a professional development day, helping students set up individualized academic websites, write BIEX, use
common mathematical tools like MATLAB and Mathematica, and create other pi‘ofessionai materials like CVs, résumeés,
and LinkedIn pages.

e Assisted faculty in managing program logistics, including planning field trips and extra-curricular gatherings, lining up
speakers, and organizing transportation.

Graduate Teaching Assistant GMU Department of Mathematical Sciences Fall 2022 — Spring 2023
e DPrepared teaching materials and instructed recitations for introductory mathematics courses of 45-90 students, including
calculus I-IT and elementary ordinary differential equations.
e Collaborated with ﬂicuity to deveiop new active iearning strategies and curricula, fbcusing on the deveiopment of
students’ mathematical intuition, study habits, and communal learning.
e Graded and held drop—in hours for a multitude of courses, including linear aigebra, discrete math and combinatorics,
introduction to proofs, abstract algebra, data structures, and algorithms courses.


https://mason.gmu.edu/~apizzime
mailto:apizzime@gmu.edu
https://mason.gmu.edu/~apizzime/workshops.html
https://megl.science.gmu.edu/

Tutor University of lowa Student-Athlete Academic Services ]anuary 2020 — May 2020
o Worked with individual and small groups of NCAA D-I student athletes on upper- and lower-division mathematics
and computer science courses.

Guest Instructor Voting Rights Data Institute — MIT, Tufts University, Harvard University Summer 2019
e Instructed 50 undergraduate and graduate students attending the Voting Rights Data Institute NSF summer research
program.
e Guided the exploration of algorithmic approaches to redistricting, programming patterns for computerized redistricting
experimentation, statistical :ma]yses of‘geographic and demographic data, and data visualization.

Tutor University of lowa Departments of Mathematics and Computer Science Fall 2017 — Spr ing 2020
e Certified by the University of Towa departments of Mathematics and Computer Science as a private tutor for lower-,
upper-, and graduate-level mathematics and computer science courses.
e Taught more than 30 individual students across three and a half years, with many students seeking continued instruction
across multiple semesters of study.
¢ Spent more than 20 hours per week preparing materials and working with students during my final four semesters of
undergraduate study.

Research
Graduate Research Fellow NSF Graduate Research Fellowsh ip Program Fall 2024 — Present
Graduate Research Assistant GMU Department of Mathematical Sciences Spring 2023 — Present

A]gebraic and computationa] topo]ogy, probabi]ity. Combining ideas from a]gebmic topo]ogy, linear algebm, and
probabi]ity to study higher—dimensional zmu]ogues of the Erdés—Rényi, Bernoulli perco]ution, random-cluster, and
Potts models on arbitrary combinatorial complexes, with applications to statistical mechanics.

Randomized algorithms, computer simulation. Analyzing existing ulgorithms for simulating random systems with
a special focus on Monte-Carlo Markov chain (MCMC). Writing research-grade scientific software for computer
simulation of Markov chains and other probabilistic models, especially random complexes.

Hypertrees. Examining the geometry of hypertrees, a generalized version of graphical trees on combinatorial complexes.

Graduate Student SLMarh Percolarion and Statistical Mechanics Summer School, Columbia University June 2026

Percolation and Statistical Mechanics. Spent two weeks at Columbia attending lectures delivered by Dr. Roland
Bauerschmidt and Dr. Tom Hutchcroft covering basics for and current research in various spin models and gmph
perco]ation.

Research Associate Dara and Democracy Lab (formerly MGGG Redistricting Lab) June 2018 — ]ul} 2022

Redistricting. Investigated redistricting processes through a mathematical lens to understand their effects on rep-
resentation, electoral systems, and voting rights. Mathematical areas of interest include probability, graph theory,
algorithmic analysis, and statistics.

Alternative voting systems. Modeled the statistical effects of a ranked-choice voting system on representation, especially
for historically underrepresented minority groups.

Data science, computational geometry. Continued as a principal developer for GerryChain and GerryTools.

Developed and improved algorithms for estimating demographic statistics of extremely large populations, simulating
Markov chains, and on-the-fly geometric data processing.

Undergraduate Research Assistant University of lowa Department of Mathematics Spring 2017 — Spring 2020

Parallel computing, ]arge data ana]ysis. Deve]oped paraﬂe]— and distributed—computing methods for ana]yzing giant
datasets with the (blnputzltion:\l Mathematics group.

Clustering, combinatorial optimization. Re-cast classical k-means and -medoids clustering algorithms for optimizing
graph partitions and other combinatorial optimization problems, with applications in redistricting.


https://www.slmath.org/summer-schools/1144#overview_summer_graduate_school
https://mggg.org/
https://github.com/mggg/gerrychain
https://github.com/mggg/gerrytools
https://math.uiowa.edu/research/computational-mathematics

Data Science and Research Intern FairVore Summer 2019

Alternative voting systems. Developed probabilistic methods and computer programs to analyze the effects of potential
ranked-choice voting in the UK Parliament. Generated and studied large ensembles of redistricting plans for the city of
Lowell, Massachusetts to support FairVote's ranked-choice voting legislation.

Data visualization and design. Began re-development of FairVote’s Monopoly Politics web report.

Tisch Summer Fellow Voting Rights Data Institute — MIT, Tufts University, Harvard University Summer 2018

Graph algorithms, computer simulation. Was a principal developer for GerryChain, software for simulating Markov
chains on spaces of graph partitions. Assisted in developing novel graph partitioning algorithms.

Publications

L. ATEAMS++: Algebraic Topology-Enabled AlgorichMs for Spin systems, in C++. Anthony E. Pizzimenti, Benjamin Schwein-

hart, and Paul Duncan.
2. Generalized cluster a[gorirhms fbi’ Potts lattice gauge theory. Anthony E. Pizzimenti, Benjamin Schweinhart, and Paul Duncan.
June 2026.

3. ATEAMS: Algebraic Topology-Enabled AlgorithMs for Spin Systems.. Anthony E. Pizzimenti, Benjamin Schweinhart, and

Paul Duncan.

4. Reconstructing edge-deleted unicyclic graphs. Anchony E. Pizzimenti and Umarkhon Rakhimov. November 2024.

5. A k-medoids appmdch to Cxp]oring di.s‘/rricring plans. J. Grove, S. Oliveira, A. Pizzimenti, and D. Stewart. March 2023.

. Aggregaring community maps. Chambers, et al. Proceedings of the 30™ International Conference on Advances in Geographic
Information Systems (SIGSPATIAL). November 2022.

7. j\]Od’C/iﬂg the Fair Representation Act. Moon Duchin, Anthony E. Pizzimenti, MGGG Redistricting Lab. Report. July 2022.

8. Stochastic Domination for MCMC Optimizers. Michael Jarret and Anthony E. Pizzimenti. In progress.

9. Fast SCc]uCHFid[ Computation Of Convex RCgiOHS. Anthony E. Pizzimenti. In progress.

Conferences, Posters, and Presentations

Generalized cluster algorithms for Potts lattice gauge theory. Contributed talk, MM, January 2026.
Generalized cluster algorithms for Potts lattice gauge theory. Contributed talk, SESAPS. October 2025.

Homological genemlization for random gmphs. Invited speaker, GMU CAGS. October 2025.
Generalized cluster algorithms for Potts lattice gauge theory. Talk + poster, The Geometric Realization of AATRN. August 2025.

General algorirhms fOT physical models. Presenter, GMU StReeTs. September 2024.
pOliL’iCS and ‘puters. Presenter, GMU StReeTs. September 2024.
cubes, cohomology, and computers. Talk + poster, Stacistical Mechanics Beyond 2D. May 2024.

Quantum Monte Carlo Systems. Poster, MEGL Symposium. December 2023.
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Group Theory and Number Theory: Interactions. Princeton University. October 2023.
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Exploring higher-dimensional phase transitions. Presenter, GMU StReeTs. September 2023.
. Rcdim”ifl'ing: Math, Polirics, and Pcop[c. Presenter, GMU StReeTs. October 2022.

. Lr"n—Sracl\’ing the Deck. Invited speaker, University of Indianapolis Center for Data Science. April 2022
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Fast Disfricting Assignment Comprcssion. Presenter, MGGG Lab Meeting. October 2021.

—
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Elections Reimagined: the Fair Representation Act. Panelist, Netroots Nation. October 2021.
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mathematics and 1’Cd’i.\‘[1’icrmg. Invited speaker, University of lowa GAUSS. September 2021.

16. Ranked-Choice Voring and Brexir. Presenter, FairVote Leadership Meeting. August 2019.
17. Seeds ofDemocmcy. Presenter, MAA Texas Section Meeting. August 2019.


https://fairvote.org/
https://fairvote.org/report/monopoly_politics_2020_the_root_of_dysfunction_in_the_u_s_the_the_u_s_house_of_representatives/
https://github.com/mggg/gerrychain
https://github.com/apizzimenti/ATEAMSplusplus
https://arxiv.org/abs/2507.13503
https://github.com/apizzimenti/ATEAMS
https://arxiv.org/abs/2411.03133
https://arxiv.org/abs/2303.05631
https://dl.acm.org/doi/abs/10.1145/3557915.3560961
https://mggg.org/publications/FRA-Report.pdf
https://mason.gmu.edu/~apizzime/assets/documents/papers/convex-hull-computation.pdf
https://meetings.ams.org/math/jmm2026/meetingapp.cgi/Paper/55806
https://meetings.aps.org/Meeting/SES25/Session/J05.7
https://science.gmu.edu/events/cags-homological-generalization-random-graphs
https://tinyurl.com/26ewm24n
https://bit.ly/4dx4rw4
https://bit.ly/3t8ilTi
https://bit.ly/3ruafTV
https://bit.ly/3RvgUI8
https://bit.ly/3ZvL6VO
https://bit.ly/3GILo0K
https://bit.ly/3tdgjk8

Awards and Honors

Clarke Family Award for Research Excellence in Topology GMU Deparement of Mathemarical Sciences Spring 2026
Graduate Research Fellowship NSF Graduate Research Fellowship Program (GRFP) Fall 2024 — Present
Graduate Research Assistantship GMU Deparement of Mathematical Sciences Spring 2023 — Present
Graduate Travel Grant GMU Department of Machematical Sciences, College of Science Fall 23, Spring 24, Spring 25
Graduate Learning Assistantship GMU Department of Mathematical Sciences Summer 2023
Dean’s Excellence in Graduate Teaching GMU College of Science Spring 2023
Graduate Teaching Assistantship GMU Department of Mathematical Sciences Fall 2022 — Spring 2023
Dean’s List University of lowa College of Liberal Arts and Sciences Spring ‘19, Sprint 20
Tisch Fellowship Tufts University College of Civic Life Summer 2018
Undergraduate Research Assistantship University of lowa Department of Mathematics Spring 2017 — Spring 2020
Undergraduate Teaching ASSiStantShip University of lowa Department of Mathematics Summer 2017
Arthur Collins Scholarship University of lowa Department of Computer Science Spring 2017

Leadership

Co-Founder, Co-Organizer Graduate Student Coalirion, GMU Department of Mathematical Sciences Fall 2025 — Present
Lead Instructor Computing Workshops, GMU Department of Mathematical Sciences Fall 2024 — Present
Graduate Mentor Mason Experimental Geometry Lab (MEGL), GMU Department of Mathematical Sciences Spl‘ ing 2023 — Present
Member College of Science Dean’s Student Advisory Board, GMU College of Science Fall 2025 — Fall 2026
Co—Manager Mason Experimental Geometry Lab (MEGL), GMU Department of Mathematical Sciences Spr ing 2023 — Spr ing 2025
PhD Representative Graduate and Professional Student Association (GAPSA), GMU Spring 2023 — Fall 2024
Treasurer SIAM, Universicy of lowa Deparement of Mathemarics Fall 2019 — Spr ing 2020
Webmaster SIAM, University of lowa Department of Mathematics Fall 2018 — Spring 2020
Student Ambassador University of lowa Department of Mathematics Fall 2017 — Spring 2020
Student Ambassador University of lowa Deparement of Computer Science Fall 2017 — Spring 2020

Student Technology Fees Grant Panelist University of lowa College of Liberal Arts and Sciences Fall 2017 — Spring 2020

Professional Experience

Data Scientist Data and Democracy Lab ]u]y 2021 — Ju]y 2022
o Led development of GerryChain, districtr, and GerryTools, the Lab’s ﬂagship 1‘edist1‘icting and data management
software roolkits.

o Conducted analyses for redistricting litigation across the United States.

Political Mapping Analyst National Democratic Redistricting Committee (NDRC) June 2020 — ]uly 2021
o Wrote software for organizing, analyzing, and visualizing statistical and geographic data.
e Drew and analyzed potential districting plans in key states.
e Crafted responsible language for community-based redistricting legislation.
o Wrote and synthesized research to train colleagues and provide honest, quantitative redistricting information to internal
and external stakeholders.

Student Application Developer Universicy of lowa Information Technology Services September 2015 — May 2019
e Developed, documented, and maintained software projects for the University of Iowa from individual to enterprise
scale.

Technologies and Technical Skills
Python & JavaScript ¢ TypeScript & Java & Bash ¢ R « MATLAB o git ¢ Julia ¢ AWS & KIEX ¢ macOS
¢ C & C++ ¢ Mathemartica ¢ Rust



https://github.com/mggg/gerrychain
https://github.com/districtr/districtr
https://github.com/mggg/gerrytools

