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Message from the Director,
Illinois Geometry Lab
During the Spring 2019 the Illinois Geometry Lab (IGL) administered 25 research
projects involving 93 undergraduate scholars, 26 graduate student team
leaders and 19 faculty mentors. This is by far the largest number of projects and
undergraduate participants the IGL has ever seen in one semester. I would like
to thank all the faculty mentors and graduate student team leaders who ran
and lead these IGL projects, for making these research experiences possible. The
IGL relies on your generosity.
This booklet contains the descriptions of the exciting research done by our
amazing undergraduate scholars in these projects. As every semester, the
research topics span the whole spectrum of the mathematics represented in
our Department. Among many other things, students studied graph theory in
the project “Disjoint matching”, used machine learning in the project “The smart
foodie” to help food inspectors to their job more efficiently and developed
computer code to find the obstructions to the existence of maps between
topological objects in the project “Decomposition theorems for spectra”.
The Spring semester 2019 has also seen a substantial increase in our outreach
activity. The IGL held booths at the First LEGO League and the Franklin STEAM
academy, had students from the 4-H club from southern Illinois and from
Rantoul High School make field trips to visit us on campus, and explained the
Four Color Theorem to DREAAM house children at Uni High. The Outreach team
itself made a trip north to participate in the STEM day at Tri-Point High School
in Cullom! For the next semester, we are searching for more undergraduate and
graduate students who would like to participate in such outreach activity. If you
are interested, please see go.illinois.edu/IGL-outreach.
The IGL is extremely grateful for the financial support it receives each year.
Funding comes from the Department of Mathematics, the National Science
Foundation, the Mathematical Association of America, and generous gifts from
private donors. I would also like to thank the IGL leadership team, Hadrian
Quan, Colleen Robichaux, Alexi Block Gorman, Brian Shin and Rosemary
Guzman, and the president of the IGL Undergraduate Outreach RSO Kyle
Begovich for all the hard work they put into running the IGL.
— Philipp Hieronymi
Director, Illinois Geometry Lab
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Automata and Numeration Systems
Faculty Mentors: Philipp Hieronymi and ErikWalsberg
Team Leaders: Eion Blanchard and Alexi Block Gorman
Scholars: Eric Ma, Steve O’Brien, Reed Oei, Mihika Poddar,
and Dagoberto Saenz
Ostrowski numeration systems are numeration systems based on the
continued fraction of irrational numbers. Characteristic Sturmian words
are infinite balanced binary words which the n-th digit of the words can be
calculated given n in its Ostrowski representation. We create these automata
by expanding on algorithms put forth in Hieronymi and Terry’s paper
“Ostrowski Numeration Systems.”
The theorem prover Walnut automatically decides logical statements
expressed via these automata, allowing us to generalize results from Du,
Mousavi, Schaeffer, and Shallit’s paper “Decision Algorithms for FibonacciAutomatic Words, with Applications to Pattern Avoidance,” such as if
characteristic Sturmian words are eventually periodic.

Bounds and Optimization for
Distributed Storage
Faculty Mentor: Iwan Duursma
Team Leaders: Xiao Li and Hsin-PoWang
Scholars: Anna Chlopecki, Aubrey Laskowski, and Cyan Wu
In modern distributed storage systems, like the Hadoop Distributed File
System (HDFS) and Google file system, failure of disks is inevitable. There exist
encoding schemata which add redundancy to data in exchange for being
able to recover information which is lost during a disk failure. Only recently
has the bandwidth of these repairs been considered. Regenerating codes are
methods to efficiently repair failures with comparably low bandwidth. There
is a trade-off between bandwidth and redundancy, so many of the current
encoding schemata might be non-optimal. The goal of this project is to
determine the optimality of a class of schemata.

Continuous Factorization of Identity
Matrix
Faculty Mentor: Pavlos Motakis
Team Leader: Ankush Hore
Scholars: Yuying Dai, Siqi Jiao, Tianxu Lan
Identity matrix factorization is a way to witness how well an N x N matrix A
preserves n-dimensional information for some n, generally smaller than N. For
such A, subject to certain constraints, we can find L and R satisfying desired
properties such that I = LAR. The first goal of the project is to find minimal
constraints for A for which we can find L and R with optimal properties.
Among these properties are the relations between n and N and the distortion
incurred by L and R. The second goal is to extend these statements to
continuous matrix functions A, depending on a variable x in some domain D
in Rn, by finding continuous factors L and R.

Decomposition Theorems for Spectra
Faculty Mentor: Dominic Culver
Team Leader: Brian Shin
Scholars: Yichen Ding, Xiaomin Li, and Chengyi Liu
In this project, we will develop computer code to find the obstructions to the
existence of maps between certain topological objects through an algebraic
apparatus known as cohomology. Bob Bruner has developed a wonderful
program to compute certain groups, known as Ext-groups, and these are
where the obstructions live. We will try to determine how many obstructions
exist and then, if possible, figure out a way to eliminate these obstructions
This semester, we studied Ext-groups. Previously, Professor Culver had
identified a certain element of this group. In future work, we will figure out
whether it actually represents a continuous map X → Y.

Developing Exciting Outreach Material
Faculty Mentor: Philipp Hieronymi
Team Leader: Simone Sisneros-Thiry
Scholars: Yasir Badillo Acosta, Kelly Jezior, Kagen Quiballo,
and Iris Tong
Throughout the semester, this project has created lessons plans to share
mathematical concepts with elementary, middle, and high school students.
The activities we created are being put into practice this semester, and will
continue in the future. We created two activities this semester. The first
lesson focuses on the Four Color Theorem, which is a continuation from last
semester. We created an activity for second and third graders where they
can discover how maps can be colored with at most four colors. Students
will learn about what proper and improper colorings are, as well as how a
map can be colored based on the number of regions in the map. Our second
lesson plan focuses on Algorithms. We created an activity for sixth through
eighth graders where students will test our four different sorting algorithms,
and determine which one is the most efficient. They will be testing different
sorting algorithms by sorting groups of objects, such as a deck of cards.
Students will also be giving presentations on the sorting algorithm that they
used. The images below illustrate the Four Color Theorem, and Algorithms
respectively.

Do Blue Skies Drive Away Pollution?
Faculty Mentor: Richard Sowers
Team Leader: Sharan Balasubramanian
Scholars: Philip Dohm, Qinyang Fang, Zifei Feng,
Peter Kraweiec, and Hao Qiu
We would like to understand pollution microclimates. We would like to
statistically understand if urban regions with better access to the sky allow
for decreased pollution. Specifically, we are looking at the data from Chicago,
Illinois.
This semester we focused on cleaning and integrating the data from various
sources and fitting preliminary models. We found evidence of negative
relationship between pollution and amount of visible blue sky.

Finite Reflection Groups and Related
Topics
Faculty Mentor: Shiang Tang
Team Leader: Heejoung Kim
Scholars: Xinghan Chen, Xingjian Di, and Patrick Feltes
We have considered the lifting of the subgroups of the Weyl group of
common root systems. A lifting is a homomorphism h : V < W = NG(T)=T →
NG(T) such that π 0 h is the inclusion map, where π is the standard quotient
map.
So far, we have used the computational algebra tool GAP to show that
we cannot find a lift of [W(D4), W(D4)] or [W(E6), W(E6)]. Our final goal is to
determine if there is a lift of [W(E7), W(E7)] and then other subgroups of W(E7).

Higher-Shuffles Operads
Faculty Mentor: Aron Heleodoro
Team Leader: William Balderrama
Scholars: Bing Xue An, Ankit Jayant, Nathan Lin, and
Cong Wei Yang
The basic form of a Tate object is an infinite dimensional diagram, with nodes
and maps between nodes, where each node is a finite dimensional vector
space, the maps along the columns are all surjective linear transformations,
and the maps along the rows are injective and linear. The diagram is required
to satisfy the properties that each square commutes, and that whenever we
quotient a column by another column, the dimension of quotient vector
spaces along a column stabilizes.
A problem occurs when attempting to take the tensor product of two
categories of Tate objects: there is a notion of a left tensor product and right
tensor product, and these notions are not equivalent. This project aims to
understand the differences between these two operations and relate them to
another structure called an operad.

Homological Algebra of Quiver
Representations
Faculty Mentor: James Pascaleff
Team Leaders: James Schmidt and Xinghua Gao
Scholars: Mosaad Al Thokair, Alice Chudnovsky,
Zachary MacAdam, Jinghui Yang, and Songling Zhou
We are primarily concerned with effective ways to mathematically model the
braid group. We have studied an unsuccessful approach known as the Burau
Representation since one theorem states that there is not always a one to
one correspondence between braid groups and certain mappings of the disk
with n holes. But we now know a way of modeling the braid group using the
path algebra of quivers. This is called the Khovanov-Siedel algebra, and we
want to study it further and answer questions related to its construction using
computer systems such as GAP and SageMath.

Interactive Tools for Integrable Dynamic
Systems
Faculty Mentor: Tom Nevins
Team Leader: Matej Penciak
Scholars: Jon Alvarez, Gabriel Myers, Cameron Nachreiner,
and Xueda Shen
A particle systems is a system of n identical particles. The dynamics of such
system is completely determined by the positions and momenta of the
particles. On the other hand, integrable means the differential equations
that give the dynamics of the system could be solved directly from the initial
conditions. The goal of the project is to develop intuitive visualizations for
students who are not familiar with this subject.

Interactive Visualizations in Calculus
and Probability
Faculty Mentor: A.J. Hildebrand
Scholars: Raymond Harpster, Tianli Li, and Yikai Teng
The goal of this project is to create interactive Mathematica-based
visualizations of interesting mathematical topics for use in instruction and
outreach activities. This semester we focused on visualizations illustrating
Lagrange multipliers, the coupon collector problem, and the coupon collector
randomness test.

Modeling the Prevalence of JUUL and
Other E-cigarette Use
Faculty Mentor: Sara Clifton
Team Leader: Vanessa Rivera-Quiñones
Scholars: Gabrielle Digan, Ruiyi Wang, and Elizabeth Wei
The e-cigarette’s swift rise in popularity has health professionals, the US
government, and many others concerned about the hidden long-term side
effects and the risk of nicotine dependence it presents for a new generation
of youth. We address three important questions: How will the prevalence of
e-cigarette usage change over time? Does the introduction of e-cigarettes
impact the rate of traditional smoking cessation? Do e-cigarettes present a
net harm or benefit to society?
Using a modified mathematical model of traditional cigarette prevalence,
we took into account the growing popularity of electronic cigarettes. We
established three groups in direct competition: e-cigarette users, cigarette
users, abstainers. Our model incorporates the direct and indirect benefits of
e-cigarette usage and the probability of an individual transferring from one
group to another. We compared our model prediction to existing data and
studied the projected long-term behavior from a health standpoint.

Movement Disorder Gait Data
Faculty Mentors: Richard Sowers and Manuel Hernandez
Team Leaders: Sanjana Menon, Rachneet Kaur
Scholars: Sarah Jie, Kylie Kim, Alan Yu, and Dennis Zhao
The goal of this project is to automatically recognize the onset of movement
disorders, particularly multiple sclerosis. Multiple Sclerosis is a disease of the
central nervous system which disrupts the flow of information between brain
and body. We observed gait patterns of the patients and compare them with
those of healthy people. We tested various features, including stride pattern,
speed, central force, and location. With the significance of each feature, we
developed machine learning models to differentiate patients and healthy
people. We expect this research will promote health industry by detecting
Multiple Sclerosis through abnormal gait and therefore increase the chance of
cure.

Simulating Multi-Soliton Solutions to
Integrable NonlinearWave Equations
Faculty Mentor: Katelyn Leisman
Team Leader: Hadrian Quan
Scholars: Junsheng Liu, Antoine Pfeiffer, Jason Xia, and
Ziyang Ye
Certain nonlinear differential equations, such as the the Nonlinear
Schrödinger equation (NLS), admit closed-form expressions for their solutions.
Such equations often have special soliton solutions, which appear similar to
traveling ‘bumps.’ These solitons maintain their velocities and shapes, even
after interacting with each other.
We used Python’s NumPy module to calculate exact solutions to the NLS
with 2, 3, and 4 solitons. Our goal was to compare this exact solution to an
approximate solution consisting of a sum of 1-soliton bumps. (This sum is not
exact because for nonlinear equations, there is no ‘principle of superposition,’
so the sum of individual 1-soliton solutions is no longer a solution.)

Figure 1: A 2-soliton solution before and during interaction

Figure 2: The solid lines represent the peaks of the approximate solution

Natural Extension Domains of
alpha-odd Continued Fractions
Faculty Mentor: Florin Boca
Team Leader: Claire Merriman
Scholars: Li Ding, Gus Jennetten, and Joel Rozhon
Our goal was to examine the natural extension domains of α-odd continued
fractions. We also started to examine the natural extension domains of α-even
continued fractions. We have been able to discern some algebraic properties
of the α-odd natural extension for certain ranges of α. These properties can
help to show the structure of the domain for α in the given range. In the
future, we would like to extend this analysis to smaller values of α and use that
to analyze the domain as it becomes increasingly complex.

Figure 1: Natural Extension Domain for the 0.25-Odd
respectively 0.8-Odd Continued Fraction

Figure 2: Natural Extension Domain for the 0.9-Even Continued Fraction

Natural Selection and the Bystander Effect
Faculty Mentor: Sara Clifton
Team Leader: Neer Bhardwaj
Scholars: Nupoor Gandhi, AJ Ingram, and Jonathan Morales
The Bystander Effect is a sociological phenomenon in which individuals are
less likely to assist others when they are part of a large group. Sociologists
have proposed multiple plausible reasons for the bystander effect, from
ambiguity and group cohesiveness to diffusion of responsibility and mutual
denial. Here, we present mathematical models based on these sociological
hypotheses and aim to understand the evolutionary conditions under which a
bystander effect will emerge.
First, we have a non-emergency model based on prospect theory wherein
we consider intervention to be a purely “social gamble”. The results reflect a
decreasing probability of intervention as the number of witnesses increases.
Secondly, there is a model for emergency situations based on physical
survival. As shown in the figure, we observe that each additional person
helping adds less help than the last. We also experimented with game theory,
observing that choosing a strategy of non-intervention (coward strategy)
would have smaller and smaller social repercussions as the number of
witnesses increases.

Pairs of Disjoint Matchings
Faculty Mentor: Anush Tserunyan
Team Leader: Jenna Zomback
Scholars: Ali Guo, Kieran Kaempen, Zhengda Mo, Joe Rogge,
and Claire Song
We study the ratio, in a finite graph, of the sizes of the largest matching in any
pair of disjoint matchings with the maximum total number of edges and the
largest possible matching.
A trivial tight upper bound for this ratio is 1, whereas in an earlier work, A.
Tserunyan showed that 4=5 is a tight lower bound and characterized the
graphs that achieve 4=5. So far, we not only have found that all rational
numbers in between 4=5 and 1 can be achieved, but also exhibited several
classes of graphs that achieve the upper bound. Ultimately, we would like to
characterize all the graphs that achieve the upper bound 1.

Problems on Markov Chains from
Operator Algebra
Faculty Mentors: Florin Boca and Adam Dor-On
Team Leader: Christopher Linden
Scholars: Xinxin Chen, Langwen Hui, Yifan Zhang
Markov chains can be modeled using stochastic matrices, which are square
matrices with non-negative entries whose rows sum up to one. Given a
stochastic matrix, we can construct an operator algebra that helps studying
its properties. In this project, we attempt to answer two questions. First,
when does the operator algebra preserve all the information of the random
walk? Specifically, can we loosen the condition on the stochastic matrix from
recurrent to amenable? Second, which states in the random walk constitute
the boundary, i.e. states indispensable for determining the norm of operators
in the algebra. For the first question, we found a counter-example and an
alternative if and only if condition. For the second question, we also give an if
and only if condition for a state being in the boundary.

Uber Air Taxi
Faculty Mentor: Richard Sowers
Team Leader: Tsutomu Okano
Scholars: Yuxi Fan, Bo Wang, Siwen Wang, and
Xiaohua Zhang
We analyze the effects of introducing on-demand air travel in large cities such
as Chicago. We first computed the tradeoff curve between the increase in
energy consumption and the reduction in travel time. We also determined the
hotspots of air traffic and generated a 3D visualization of air trips using Unity.
Our final task is to understand a pricing model that maximizes Uber’s profit as
well as the satisfaction of the customers.

San Francisco Parking
Faculty Mentor: Richard Sowers
Team Leader: Kunika Gupta
Scholars: Chuanqi Chen, Zixia Luan, Siyuan Teng, and
Yunwen Zhu
In San Francisco, it takes people a long time to park in some areas, while
other parking lots are empty. In order to help people, park efficiently, the
government introduced the dynamic price policy: prices are adjusted in
response to lot occupancy. Based on real parking data in San Francisco, we
analyzed the dynamic price policy to see how it changes among different
blocks and different time. We then, visualized the relation between hourly
rate, time and occupancy to see how the rate and time affects the occupancy.
The objective is to find out relation between the parking behavior and
sensitivity to price. For this, we built a four-dimensional tensor based on
millions of observations we have so that on a given day d, at time t, price p, at
a parking lot l, we can get the number of cars f, i.e. occupancy. Our final task
is to perform non-negative matrix factorization to factorize the tensor, which
will help us understand how behaviors change with pricing.

Search for New Tensegrity
Configurations
Faculty Mentors: Anil Hirani and Sudarshan Krishnan
Team Leader: Samara (Yingying) Ren
Scholars: Robert Lou, Alexander F. Rios, Joe Rogge, and
Xintong Yu
Tensegrities are structures made with rods and cables in which the rods
appear to float between cables. We implemented a pipeline using our rigidity
test and some heuristics in order to generate new tensegrities. We also
studied the tensegrity dome, which is the main structure of the Gymnastic
Arena for the 1986 Seoul Olympics. We examined these tensegrities as well
as created new forms based on the primitive model. From this, we created a
webapp which lets the user generate their own tensegrity domes. The notion
of rigidity has been very important to our research, and has led us to explore
the rigidity of grid structures, specifically the number and position of crossbraces needed to make grids rigid.

Simple Mathematical Models of Social
Group Competition
Faculty Mentor: Sara Clifton
Team Leader: Vanessa Rivera-Quiñones
Scholars: Kevin Chen, Riley Coad, Emma Erickson
Mathematical models have been used to describe the competition of two
social groups in a homogeneous society against each other. Although a
myriad of applications exists, such as the decline of religious affiliation,
dynamics of language death, and even the dominance of left-handed
athletes, they are all models based on assumptions and therefore limited
in accuracy. Many of the models predict that a social group will either
become dominant or go extinct when competing with another in an isolated
environment.
We tested the impact of adding two different assumptions that capture the
movement of individuals between groups. We incorporated the idea that
different people derive different benefits from being a part of a social group,
and also explored the possibility that people may create new social groups
and/or leave established ones. Finally, we tested our improved model by
comparing our model’s predictions with real-world data.

Smart Foodie
Faculty Mentors: Richard Sowers (ISE and Mathematics) and
George Heintz (Health Care Systems Engineering Center)
Team Leaders: Niranjan Uday Kulkarni and Rohan Limaye
Scholars: Osama Esmail, Yankai Li, Jinran Shi, and
Yankun Zhao
Data Source: Champaign-Urbana Public Health District
The project intends to predict food safety score of restaurants in order
to enhance the efficiency of food inspection process. The prediction of
inspection score is achieved by developing a regression model taking into
consideration categorical variables such as cuisine types and inspector as
dummy variables and some numerical variables. In addition, neural network
models are used to improve the accuracy of score prediction and discover
patterns between food safety score and independent variables. The present
scope of this project attempts to enhance the accuracy of prediction and
determine correlated variables.

Talbot Effect for Dispersive Partial
Differential Equations
Faculty Mentors: Burak Erdogan and Nikolaos Tzirakis
Team Leader: George Shakan
Scholars: Zhuozhen Cai, Spencer Rooke, Wei-Chen Huang,
and Hui Lyu
The goal of this project is to study nonlinear dispersive partial differential
equation on the torus, the Talbot effect, Fast Fourier transform, and box
dimension. This semester, we created a program in Python to compute the
box dimension of the graphs solutions to nonlinear dispersive PDEs, such as
the nonlinear Schrödinger equation.

Visual Cliffs, Virtual Reality and
Movement Disorders
Faculty Mentors: Richard Sowers and Manuel Hernandez
Team Leader: Rachneet Kaur
Scholars: Andong Jing, Peiyun Zou, Kaihan Shen, and
Quanhua Huang
Our project is divided into two parts: Virtual Reality part and Data Processing
part. In the first part, we examined 17 different terrain models and classified
them based on testers’ anxiety level. In order to provide better coherence,
we implemented Fog in terrain transitions. The data analysis part aims to
develop a convolution neural network program to classify the authenticity of
IC Images. We firstly implement independent components analysis to identify
artifacts in EEG signals collected from 64 channels of the brain. Then we
collected more than one thousand components mixed images with labels to
train a robust model using CNN and PyTorch to identify whether the IC image
is real or artificial.

IGL Undergraduate Outreach
This is the second semester of the Undergraduate IGL Outreach team! We
work with local schools and the community for trips to teach mathematical
concepts and skills, as well as hosting visits for schools in Illinois to explore
mathematics in a friendly and approachable context.
This semester we held booths at First LEGO League and Franklin STEAM academy. Additionally we ran activities for field trips with a 4-H club from Southern
Illinois and a class from Rantoul High School. Finally we were a part of the
STEM day at Tri-Point High School in Cullom! We also trained our members in
new and engaging activities.

Any undergraduate at the University of Illinois at Urbana-Champaign is
encouraged to join; membership is not limited to mathematics majors. If you
have questions, please contact us at igl-rso@math.uiuc.edu.

IGL Research Award
The IGL Research Award is given to one or more IGL research groups from the
preceding calendar year whose project makes a substantial contribution to
mathematical knowledge and contributes to the professional development of
both undergraduate and graduate students.
The 2019 IGL Research Award goes to the Spring 2018 project “Mathematical
model of gender bias and homophily in professional hierarchies,” mentored by
J.L. Doob Research Assistant Professor Sara Clifton. The graduate student team
leader was Elizabeth Field and the undergraduates were Patrick McMahon,
Grace Sun, and Alan Zhou.
The team mathematically modeled the progression of women through
various hierarchical professions, from female-dominated nursing to maledominated engineering, without assuming gender parity is inevitable. In fact,
the team found that intervention may be required to reach gender parity in
some fields. To validate the model, the group assembled a new database of
the fraction of women in 16 professional hierarchies and fit the model to each
dataset. Based on the fits, the team suggested targeted interventions to reach
gender parity more quickly (or at all) in each of these fields. The research is
now published in the journal Chaos with some of the undergraduate scholars
as co-authors.

Susan C. Morisato IGL Scholarship
The Susan C. Morisato IGL Scholarship is given to recognize graduate students
who have previously participated as IGL research mentors in at least two
semesters or summers. The purpose of this scholarship is to provide financial
support for students to make progress on their thesis research, and it is
funded by a generous donation from University of Illinois alumna Susan C.
Morisato.
The 2019 recipient of the Susan C. Morisato IGL Scholarship is Ravi Donepudi,
a fourth-year PhD student in number theory supervised Professor Patrick
Allen. Before coming to Illinois, he graduated from Colorado College with
a bachelor’s degree in mathematics in 2014. Ravi served as a graduate
team leader on the IGL project “Dynamics of Vector Fields in 2D and 3D” by
Professor Stefan Mueller in Spring 2015 and on the IGL project “Rational
Points on Modular Curves” by Professor Patrick Allen during the Spring and
Fall 2018.
Ravi made key contributions to the success of all the projects on which he
served as a team leader. In the project on “Rational Points on Modular Curves”
Ravi successfully facilitated the research done by undergraduate scholars. He
guided the undergraduate scholars through learning the computer software
SAGE and MAGMA, and helped the students develop their algorithm.
During the time he is supported by the fellowship, Ravi will be writing up the
results of several research projects for publication and exploring new avenues
of research in characteristic p geometry.
Ravi Donepudi receives
recognition as the 2019
recipient of the Susan C.
Morisato IGL Scholarship
at the Department of
Mathematics annual awards
ceremony on April 2, 2019.

About the Illinois Geometry Lab
The Illinois Geometry Lab is a facility in the Department of Mathematics at the
University of Illinois focusing on mathematical visualization and community
engagement.
At the lab undergraduate students work closely with graduate students
and postdocs on visualization projects set forth by faculty members. In
the community engagement component of the lab, IGL members bring
mathematics to the community through school visits and other activities.
The IGL is affiliated with Geometry Labs United (GLU), the parent organization
of a group of research labs hosted in mathematics departments around the
country. The mission of GLU is to promote undergraduate mathematics research
and public and community engagement. Other labs currently affiliated with
GLU include the Experimental Geometry Lab (EGL) at the University of Maryland,
the Mason Experimental Geometry Lab (MEGL) at George Mason University,
the Experimental Algebra and Geometry Lab (EAGL) at the University of Texas
Pan-American, the Washington Experimental Mathematics Lab (WXML) at
the University of Washington, the Mathematical Computing Laboratory (MCL)
at the University of Illinois at Chicago, and the Center for the Integration of
Undergraduate, Graduate and Postdoctoral Research (iCenter) at Kansas State.
To schedule an IGL activity with your group, contact the IGL outreach
manager at igl@math.uiuc.edu.

Joining the Illinois Geometry Lab
Participation in the Illinois Geometry Lab is open to all undergraduate
students who have completed Math 241. Some familiarity with programming
is also recommended. Prerequisites vary by project.
For additional information on joining the lab, visit
math.illinois.edu/igl/join.htm.

Schedule an outreach activity
For information on how to schedule an IGL outreach activity for your school or
organization, please contact igl@math.uiuc.edu.

Illinois Geometry Lab
121 Altgeld Hall
Department of Mathematics
University of Illinois at Urbana-Champaign
1409 W. Green Street, Urbana, IL 61801
math.illinois.edu/igl • email: igl@math.uiuc.edu

