Zhi Zhou

Email: zhizho@umch.edu | Tel: +1 7346049090

EDUCATIONAL BACKGROUNDS
University of Michigan(UMICH), US

08/2024 - Present
General Mathematics (GPA up to 2025 Winter 3.85/4.0)

University Of Liverpool (UoL), UK

09/2022 - 06/2024
BSc in Mathematics | GPA up to Year 4: 3.90-3.95/4.0 | Year 3 and 4 Grade: 86.19 % (Ranking: Top 5%) | First Class Degree
Xi'an Jiaotong-Liverpool University (XJTLU), China

09/2020 - 06/2022
BSc in Applied Mathematics

Courses (UoL & XJTLU): Linear Algebra for Mathematical Science | Calculus (Mathematical Sciences) | Multivariable
Calculus (Science and Engineering) | Advanced Linear Algebra | Introduction to Probability and Statistics | Statistics And
Probability I & IT | Analysis 1 & 2 (Mathematical Analysis) | Introduction to the Methods of Applied Mathematics | Dynamic
Modelling | Abstract Algebra | Complex Function | Vector Calculus With Applications In Fluid Mechanics | Metric Spaces And
Calculus | Commutative Algebra | Operational Research | Numerical Methods For Applied Mathematics | Number Theory | Group
Theory | Differential Geometry | Complex Dynamics | Topology | Combinatorics | Game Theory | Introduction to Programming in
Java

Courses (UMICH): Algebraic Topology I (Igor Kriz) | Differential Manifolds (Lizhen.Ji) | Introduction to Algebraic Topology
(Jenny Wilson) | Modern Number Theory (Michael Zieve) | Mathematical Data (Indika Rajapakse) | Commutative Algebra
(Alexander Perry)| Algebraic Geometry (Aaron Pixton)| Real Analysis [with metric space and functional analysis](audit course)|
Introduction to Modern Differential Geometry [with complex dynamics](Sarah Koch)

Courses (Coursera): Practical Data Science on the AWS Cloud

REWARDS
Wills Prize in Mathematics (Y3/3)

TEXTBOOK

Principle of Mathematical Analysis(Walter Rutin)

Problem Set of Demidovich(Boris Demidovich)
Mathematical Analysis(Jixiu.Chen)

Advanced Calculus(Wilfired Kaplan)

Modern Algern L,II(Van der Waerden)

Algebra(Serge Lang)

Riemannian Geometry and Geometric Analysis (Jiirgen Jost)
Stable Homotopy and Generalised Homology (J. F. Adams)
Topology and Geometry (Glen E. Bredon)

Algebraic Number Theory (Jiirgen Neukirch)

Commutative Algebra with a View Toward Algebraic Geometry (David Eisenbud)
The Red Book of Varieties and Schemes (David Mumford)
Complex Dynamics (John Milnor)

Topology from the Differentiable Viewpoint (John Milnor)
Introduction to Smooth Manifold(John M.Lee)

A Concise Course in Algebraic Topology(J.P.May)

A first course in algebraic topology(C.kosniowski)
Algebraic Topology(Allen Hatcher)

Abelian Categories--An Introduction to the Theory of Functors(Peter Freyd)
Homology Theory(Boju.Jiang)

Lie Algebras(Nathan Jacobson)

Introductory Real Analysis(A.N.Kolmogrov&S.V.Fomin)
Numerical Analysis(Burden and Faires)

Probability, Statistics & Random Processes(H. Pishro-Nik)



https://www.amazon.com/Introductory-Analysis-Dover-Books-Mathematics/dp/0486612260/ref=sr_1_3?dib=eyJ2IjoiMSJ9.pd8mHvslovaOANectOszaTB_6SJv5kWNg2mcH-JP2E42Rbe1byc5TQ584xoadBxhGaTxww0IkqkJpviK7TVNQuPz4kv5NWM7tyweh2rZrPpAJUUFziDpPtNYt06mH5U-dZMmOjHt5AQzuvxP8OMsruvIbedwlzR52U-Mn3JPHG_nO5wCBK0EdO70opRxx6-IfV9MVDpoERg24x4saRGrbbYd2o6Bjvq0lAmdUGb_A5c.0CpUGZfQmPmmjjMmmUW8fCC2I_smNzlu_pfyF4jHqoc&dib_tag=se&qid=1738643837&refinements=p_27:A.+N.+Kolmogorov&s=books&sr=1-3
https://www.probabilitycourse.com/
https://www.probabilitycourse.com/
http://www.ecs.umass.edu/pishro

Fuctional Analysis(Gongqing.Zhang)

Metric Space(Micheal O'Searcoid)

Introduction to Commutative Algebra(Michael Atiyah and Ian Macdonald)
Introductory Tutorials in Optimization and Decision Support Techniques(E. K. Burke)
Measure,Integral and Real Analysis(Sheldon Axler)

Algebraic Geometry(Robin Hartshorne)

Ravi Vakil’s notes on algebraic geometry(Rising Sea)

TEACHING EXPERIENCE

DRP(Directed Reading Program)

Time:09/2025-11/2025

Title: Introduction to Classical and Modern Algebraic Geometry
My Mantee’s Name: Atharva Gawde

Textbook: Vakil’s Notes(Rising Sea) and Introduction To Commutative Algebra written by Atiyah and MacDonald
Content:

Sheaf

Definition of sheaf and presheaf

Morphisms of presheaves and sheaves

Properties determined at the level of stalks, and sheafification
Compatible Condition and Gluing of Sheaves

Recovering sheaves from a “sheaf on a base”

Scheme

The underlying set of an affine scheme

Zariski Topology

Topological (and Noetherian) properties

Localization and Distinguished open subsets

Irreducibility , Finiteness , Finite Type and Correspondence between Spec space and Ring

Support , Annihilator and Associated Prime Ideal

The structure sheaf, and the definition of schemes in general
The structure sheaf of an affine scheme

Definition of schemes

Gluing of Schemes

Morphism between Ringed Space and General Schemes

R I S O S A R e

SEMINAR AND CONFERENCE

»  Complex Dynamics Seminar in Boston

<> Time and Address: Dec/13/2025-Dec/14/2025, Boston
<> 1 will attend this seminar with Sarah Koch

SEMINAR AND MINI-COURSE

Basic intersection theory learning seminar (June Huh)

Time and Address:Tuesday 5-6pm, in EH1866

Week 1, 9/16: motivation and goals of the learning seminar, Schubert varieties, topological background.

Week 2, 9/23: review of vector bundles, definition and properties of Borel-Moore homology

Week 3, 9/30: Constructing the class of a subvariety using Borel-Moore homology, mapping properties

Week 4, 10/7: intersections of subvarieties, intersection multiplicity, Borel-Moore homology of affinely paved varieties
Week 5, 10/14: fall break. no meeting.

Week 6, 10/21: Line bundles and divisors on varieties, projective bundles, first Chern class of a line bundle, properties of
Chern classes

Week 7, 10/28: Chern classes of vector bundles, Chern classes and intersection products.

Cohomology of moduli spaces of curves (Dr. Hannah Larson from University of California- Berkeley)

Time and Address:Tuesday, 9/30 at 4 pm in EH 1360

Minicourse on Configuration Spaces

Title:(Co)homology of Euclidean Configuration Spaces

Time: Aug 11-15 (Mon-Fri) 2025, 1:30-2:30pm

Lecturer:Urshita Pal

Abstract: We introduced homological and representation stability by studying the topology of configuration spaces.The first
two days gave an in-depth look at configuration spaces of the plane, and a beautiful combinatorial description for their
(co)homology using graphs and trees. We then discussed the phenomenon of homological stability and see why

LEELVEVE $E eSSV


https://www.probabilitycourse.com/
https://www.amazon.com/M%C3%ADche%C3%A1l-OSearcoid/e/B001K867VM/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Michael+Atiyah&text=Michael+Atiyah&sort=relevancerank&search-alias=books

these configuration spaces exhibit such patterns. Finally, we studied an extremely useful "scanning argument" which can
help calculate the stable homology in such cases.

RESEARCH AND PROJECT EXPERIENCE

Age-Structured Infectious Disease Modeling
02/2023 — 03/2023

> Project Objective: Examined numerical methods of age-structured infectious disease models based on the POD basis:

<>

<>

<>

Established two age-structured stochastic diffusion infectious disease models by introducing  Brownian motion;
applied the POD reduced finite element method to these different infectious disease models to display the development
process of the epidemic, explore its infection rules, predict its future trends, and propose relevant suggestions in a
timely manner

Established an age-structured stochastic diffusion infectious disease model with Poisson jumps by introducing sudden
disasters such as tsunamis, earthquakes, and other geological disasters in the model

Conducted error analysis of the POD reduced finite element numerical solution and the usual finite element numerical
solution of the model based on Gronwall's theorem and stochastic analysis inequality; verified the correctness of
theoretical results by introducing numerical examples

Concluded that within the allowable error range, compared with traditional finite element methods, the POD-reduced
finite element method can reduce computational complexity, save time, and save memory

Provided customized recommendations regarding formulating policies and taking effective measures to better prevent
and treat infectious diseases and minimize their harm

HFMD Prediction with ARIMA
09/2022 - 10/2022

> Project Objective: Constructed an ARIMA model for predicting the incidence rate of hand, foot, and mouth disease (HFMD)
in China, along with a spatial autocorrelation analysis completed:

<>

<>

R

Leveraged the monthly incidence rate data from 2008 to 2021 to explore the time distribution of the incidence rate and
examine various applications of ARIMA in prediction modeling

Collected incidence rate data from the Chinese Center for Disease Control and Prevention and established a database
for HFMD incidence rates from 31 provinces in mainland China; extracted climate data from the China Meteorological
Data Service Center to establish a meteorological database for each province

Established an ARIMA model in SAS to identify the top influencing factors driving incidence rate fluctuations and
evaluated the model's performance using metrics such as MAE, MAPE, and RMSE

Leveraged ArcGIS to generate a geographic information database and created thematic maps to display and compare
the incidence rate distribution across provinces

Concluded that the incidence rate of HFMD in China followed an increasing trend every other year, with a seasonal
trend of peaking in summer and fall; identified ARIMA can be applied to predict the monthly incidence rate of HFMD
Confirmed the spatial distribution differences of the incidence rate, with a rising trend from west to east and from north
to south; identified temperature, relative humidity, and sunshine hours as risk factors for HFMD, with different lag
effects in different regions

Flow Potential Analysis of Cartilage with Finite Element
03/2022 - 06/2022

> Project Objective: Conducted a study on the flow potential of cartilage using finite element technology, aiming at
establishing a micro-element model of articular cartilage based on its microscopic structure and investigating the variation
law of flow potential in cartilage micropores:

<>

<>

Examined the specific electrical characteristics of articular cartilage and analyzed the flow potential generated by
interstitial fluid flow; established two-dimensional and three-dimensional micro-element models of articular cartilage
based on fluid-electrochemical coupling analysis and porous structure

Performed a flow-solid-electric three-phase coupling calculation to investigate the mechanical and electrical response
of the cartilage micro-element to the load; proving that the mechanical response (Von Mises stress, flow velocity) of
the cartilage micro-element to the load presents a sine function distribution with loading time, and the response of
cartilage stress and flow velocity decreases with increasing pore depth

Parameterized the cyclic axial load frequency for numerical simulation; examined how the matrix stress, flow velocity,
and flow potential of cartilage increase with increasing loading frequency and have a consistent distribution trend, and
how the flow potential in the pore axial direction has a similar distribution law with increasing depth

Concluded that the flow potential of cartilage can impede fluid flow and increase the load-bearing capacity of cartilage,
and is affected by fluid pressure, ion concentration in the interstitial fluid, and Zeta potential

Provided tailored solutions for efficient prevention, treatment, and repair of joint cartilage diseases

WORK EXPERIENCES




Data Analyst Intern | Nanjing Gufun Technology Co., LTD | Nanjing, China

05/2023 -

01/2024

> Project Objective: Implemented machine learning algorithms to analyze personal information and achieved real-time
recommendations of product choices :

<>

<>

<>

Collected and organized various data such as users' historical purchase records, browsing behavior, and click behavior
and performed data preprocessing to clean, normalize, and extract features

Applied feature selection techniques to remove irrelevant or redundant features and improve the effectiveness and
interpretability of the model

Examined various practical applications of machine learning algorithms in personalized recommendation settings,
including collaborative filtering, content-based recommendation, and collective intelligence filtering; identified the
appropriate algorithm with the optimal balance

Leveraged historical data for model training and optimization; adjusted model parameters and used cross-validation
techniques to improve model performance and generalization ability; evaluated and verified model effectiveness based
on evaluation metrics such as accuracy, recall rate, and AUC

Combined the trained model with the user interaction interface to achieve real-time recommendations based on users'
real-time behavior or requests

Merged and updated new user behavior data with existing user profiles and developed machine learning algorithms
such as online learning and incremental learning to automatically update user profiles

Optimized the personalized recommendation system by establishing a feedback mechanism to collect user feedback on
recommendation results, including user behavior such as clicks, purchases, ratings, etc., or subjective evaluations or
opinion feedback provided by users

Business Data Analyst Intern | Shanghai Innova Beauty Biotechnology Company Ltd | Shanghai, China

06/2022 -

07/2022

> Project Objective: predicted online e-commerce data analysis, conducted sales predictions, improved conversion rates, and
formulated corresponding marketing plans:

<>

<>
<>
<>

EXTRA

Utilized time series analysis and seasonal analysis to forecast e-commerce sales data for the future

Used tools such as data pivot tables to conduct a detailed sales data analysis for different products, regions, and time
periods, and quickly identified unusual patterns in sales

Employed clustering analysis and association rules to identify factors influencing conversion rates; utilized A/B testing
methods to adjust and optimize webpage design and product presentation methods to enhance conversion rates

Assisted the team in developing multiple marketing plans, including activities such as promotion event planning,
advertising placement strategies, and user operation plans; chose the most suitable marketing plan, effectively
increasing both sales revenue and customer satisfaction

CURRICULAR EXPERIENCE

Practical Data Science on the AWS Cloud | Coursera

07/2022 -
b

<>

<>

<>

SKILLS

08/2022

Analyzed a dataset for statistical bias, transformed it into machine-readable features, and selected the most important
features to train a multi-class text classifier

Performed automated machine learning (AutoML) to train, tune, and deploy the best text-classification algorithm for
the given dataset using Amazon SageMaker Autopilot

Built, trained, and deployed Machine Learning pipelines using BERT; automated a natural language processing task
with an end-to-end machine learning pipeline using the highly optimized BERT algorithm with Amazon SageMaker
Pipelines

Optimized Machine Learning models and deployed human-in-the-loop pipelines by implementing different
performance-enhancement and cost-reduction techniques to automatically tune model accuracy; compared models’ out-
of-sample prediction performance to identify the best-performing model

Deployed two model candidates in an A/B test to compare their real-time prediction performance and automatically
scaled the winning model using Amazon SageMaker Hosting

Established a human-in-the-loop model to fix misclassified predictions and generated new training data using Amazon
Augmented Al and Amazon SageMaker Ground Truth

Programming Languages / Software: Maple, R, Java,Matlab

INTERESTS

Practise Category theory
Playing War Games about Game Theory(GMT Games like Twilight struggle, SGS)

Fishing

Doing research of Tibet History



