Elena Axinn Curriculum Vitae

CONTACT Department of Mathematics Cell Phone: (734) 255-8806
INFORMATION University of Michigan Email: eaxinn@umich.edu
EbucaTtionN University of Michigan

PhD in Applied and Interdisciplinary Mathematics (Expected 2029)
Tufts University

Bachelor of Science in Mathematics (2024)

Magna Cum Laude

INTERESTS Stochastic optimization, algorithm design, mathematical neuroscience.

RESEARCH AND Gradient-based Optimization of Noisy ODE Models

PROJECTS . S N
e Applied deep learning—inspired optimization tools (ADAM, autograd) to

infer parameters in ordinary differential equation systems under stochas-
tic noise.

e Employed kernel- and transport-based distributional metrics (MMD, Wasser-
stein) for model fit evaluation.

e Identified optimal parameters for optimization pipeline based on model
sensitivity and hand-tuning.

e Interpreted biophysical and neuronal implications of parameter values.
Probability of Tree Changes in the Ancestral Recombination Graph
e Modeled stochastic processes on evolving genealogical trees to study ran-

dom transitions in genetic ancestry.

e Implemented martingale and Markov chain methods to analyze long-term
system behavior.

e Explored probabilistic modeling techniques relevant to ecological and evo-
lutionary systems.
Orthogonal Polynomials on Bubble-Diamond Fractals
e Studied fractal calculus analogs and spectral methods on Sierpinski-type
geometries.

e FExplored potential applications of fractal analysis to diffusion and trans-
port phenomena in irregular domains.

e Published in Complexr Analysis and Operator Theory.
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http://www.math.tufts.edu/
https://lsa.umich.edu/math
http://www.tufts.edu/
http://www.tufts.edu/
https://drive.google.com/file/d/1rLwBSLB4JxJ9k5e0T-uWCGB4zhYnSG9A/view
https://trebuchet.public.springernature.app/get_content/f62e9b8c-7bf1-46a4-9350-c18c045cf08f?utm_source=rct_congratemailt&utm_medium=email&utm_campaign=nonoa_20250809&utm_content=10.1007/s11785-025-01782-8
https://link.springer.com/article/10.1007/s11785-025-01782-8

CONFERENCES, Talks:

WORKSHOPS AND o Guqdient-based Optimization of Noisy ODE Models for Polyphasic Rodent
TALKS Sleep: 2025 Fall Eastern Virtual Sectional Meeting, October 25, 2025.
o (Gradient-based Optimization of Noisy ODE Models for Polyphasic Rodent
Sleep: Applied and Interdisciplinary Math Seminar, September 26, 2025.
o The Coalescent With Recombination: Indiana REU Conference, Indianapo-
lis, IN, July 26, 2023.
e Introduction to Control Theory: Tufts Directed Reading Program Sympo-
sium, Medford, MA, Dec 8, 2022.
e Orthogonal Polynomials on the Bubble Fractal Family: VERSEIM-REU
Symposium, Medford, MA, Aug 10, 2022.

Contributed Posters:

e Orthogonal Polynomials on the Bubble Fractal Family. Joint Mathematics
Meeting, Boston, MA, Jan 2023.

e Lean as a Proof Assistant. Tufts Undergraduate Research Symposium,
Medford, MA, May 2022.

Workshops and Conferences Attended:

2025 Fall Eastern Virtual Sectional Meeting, Virtual, October 2025.
Indiana REU Conference, Indianapolis, IN, July 2023.

Joint Mathematics Meeting, Boston, MA, Jan 2023.

Xena Project Undergraduate Workshop, Imperial University, London, UK,
Sept 2022.

e Cornell Conference on Analysis, Probability, and Mathematical Physics of
Fractals, Ithaca, NY, June 2022.

TEACHING Instructor: Calculus I and Precalculus, 2024—-2026

EXPERIENCE ) ) .
e Sole instructor for 20 students; designed lectures, quizzes, and exams

emphasizing analytical modeling and quantitative reasoning.

Grader: Differential Equations

e Developed detailed rubrics and evaluated 120 weekly problem sets to re-
inforce conceptual understanding.

MEMBERSHIPS Society for Industrial and Applied Mathematics (STAM)
American Mathematical Society (AMS)

Association for Women in Mathematics (AWM) - Executive Board for Univer-
sity of Michigan Chapter

COMPUTER MATLAB, Python (NumPy, SciPy, PyTorch), High-Performance Computing
SKILLS (Great Lakes Cluster), Lean, GitHub, LaTeX
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https://www.ams.org/meetings/sectional/2330_program.html
http://reu.math.iupui.edu/Conference%20Poster%20REU%20IUPUI-2023.pdf
https://www.jointmathematicsmeetings.org/meetings/national/jmm2023/2270_intro
https://xenaproject.wordpress.com/2022/05/23/2022-xena-project-undergraduate-workshop/
https://math.cornell.edu/7th-cornell-conference-analysis-probability-and-mathematical-physics-fractals
https://math.cornell.edu/7th-cornell-conference-analysis-probability-and-mathematical-physics-fractals
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