
Becky Badger Statement of Purpose

I have been challenged by mathematics throughout my undergraduate education, and its demands 
have motivated me to improve myself as a student and researcher. Following through on this 
inspiration, I have put great effort into excelling in my classes and furthered my understanding 
of course material by pursuing research in areas adjacent to those introduced in the courses. My 
passion for mathematics has culminated in my current application to the University of Wisconsin-
Madison (UW) graduate program in mathematics, which would grant me the freedom to pursue 
my interests in applied mathematics while studying pertinent subjects such as fluid dynamics and 
computational mathematics.

I am fortunate to have found a number of supportive, inspiring mentors within the faculty at 
Cheese University. Among these mentors, Professor Edward Burr Van Vleck stands out. 
He taught integrated math-physics during my first year and fundamentally shaped my 
perspective on the part an academic plays as both a professor and a researcher. Upon 
learning of extrinsic curvature in the calculus section of the course, I thought it could be applied 
to the construction of a polynomial lens. While discussing it with Professor Van Vleck, he 
encouraged me to explore the idea using Wolfram Mathematica and to look into the topic 
on my own. His advising throughout the endeavor sparked my desire to become a professor 
myself, while the experience with independent learning and programming inspired my first 
interest in applied mathematics and research.

My first serious research project coincided with the first test of my mathematical resolve, an intro-
ductory course on knot theory which I took early on in my undergraduate education. The course 
presented multiple ideas with which I was not familiar, including triangulation and knot invari-
ants. The challenge of learning these concepts only drew me deeper into the field, and I soon had 
questions that the lectures and course texts did not answer. These questions were the origin of a 
project under Professor Sara Flamingle, the lecturer for the course, and focused on an algorithm 
for drawing links which I had created. Early on in the endeavor, I had hopes for notable results. 
This unfortunately was not the case, as we found that the original version of the algorithm yielded 
torus links. However, Professor Flamingle encouraged me to continue the work with fresh eyes, 
and to focus on learning instead of results. The further effort resulted in a generalized form of 
the algorithm, a conjecture that it would produce Lorenz links, and a presentation at the 2017 
Purdy River Undergraduate Mathematics conference; all of which are accomplishments I am 
particularly proud of.

As my undergraduate career continued, my research interests shifted towards algorithms, numeri-
cal methods, and their usage in mathematical modelling. I have been able to explore a variety of 
physical systems throughout my education in physics, and was intensely curious about simulating 
specific phenomena. During a course in computational physics, I was introduced to a selection 
of standard algorithms, such as the Runge-Kutta-Fehlberg and finite difference methods, and their 
uses in a wide range of areas in physics. I quickly became enamored with the field and the process 
of programming increasingly complex models of observable phenomena.

My captivation with mathematical modelling is primarily centered about hydrodynamics, includ-
ing fluid-structure interactions and soft matter physics. I admire the Madison Applied Mathematics 
Laboratory for its simultaneous usage of experimental measurements with numerical simulations 
in its investigation of fundamental physical phenomena. I am eager to formally study subjects
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coinciding with those studied in the laboratory, including fluid dynamics and computational math-
ematics, as they will provide greater dimension to my work as an academic and mathematician.

I was able to delve further into the intricacies of programming at the NSF-funded Research Expe-
rience for Undergraduates (REU) at Dejope University this past summer. At the REU, I worked 
under Professor Alexander Randall of Bascom University alongside two other students on 
generalizations of Collatz functions to the Gaussian and Eisenstein integers. My personal work 
throughout the project went further still by investigating generalizations of Collatz functions to 
geometric algebras of finite-dimensional vector spaces. In addition to this work, I served as the 
primary programmer for my team. As such, I created code in Wolfram Mathematica to fulfill any 
and all requests that my teammates had to further their goals, including handling the Eisenstein 
integers and generating visualizations for iteration trajectories of a given input. This position 
gave me unique insight into cooperating with others, as we needed to communicate our 
intentions clearly for each specific program I  w rote. I  am ecstatic that I  could contribute to the 
team by bridging gaps in understanding and creating code we were all satisfied with, which in 
turn furthered our comprehension of the task at hand. My exposure to the diverse viewpoints of 
my teammates led to some of my greatest successes in the program, and cemented in my mind 
that cooperation among colleagues is extremely important to successful research. The long nights 
spent brainstorming ideas, reading and discussing papers, and sorting out issues in my code and 
our proofs confirmed my passion for mathematics research.

I have sharpened my mathematical skills throughout my undergraduate education with the help of 
my mentors. Some, such as Professors Van Vleck and Flamingle, provide unwavering support for 
my endeavors and serve as role models for my academic pursuits. I am continuously inspired by 
the mathematical community, and strive to contribute to it by studying mathematics at the 
graduate level and conducting research. My pursuit of a Ph.D. at UW would give me the 
opportunity to study applied mathematics as well as areas within it, while simultaneously 
providing the enriching depth and challenge that I crave.
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