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Ranthony A. C. Edmonds is a mathematician whose research interests are in a
branch of abstract algebra called commutative ring theory!

Ranthony A. C. Edmonds in front of the Louvre Museum in Paris, France.

Weʼre honored to feature Ranthony A. C. Edmonds as this weekʼs #WCWinSTEM.
Currently a 5th year Ph.D. candidate in the Department of Mathematics at the
University of Iowa, Ranthony is excited to tell us more about her journey!
Responses may be edited for clarity and brevity.

Ranthony A. C. Edmonds teaching her trigonometry course in the Spring
of 2017.

Where did you go to school?
B.S. Mathematics, University of Kentucky, Lexington, KY
B.A. English with a minor in African American Studies, University of
Kentucky, Lexington, KY
M.S. Mathematical Studies, Eastern Kentucky University, Richmond, KY
M.S. Mathematics, University of Iowa, Iowa City, IA
Ph.D. Pure Mathematics (in progress), University of Iowa, Iowa City, IA
What do you do right now?
I am a 5th year PhD candidate at the University of Iowa. My research area is in a
branch of abstract algebra that focuses on mathematical objects called rings. A
ring is an algebraic structure with two binary operations that generalizes addition
and multiplication to both numerical and non-numerical objects. A classic
example of a ring is the set of integers. The integers have an additional property,
called commutativity, which means that multiplication is the same forwards and
backwards. Thus, if we take any two integers, for example 2 and 3, we know that
2*3=3*2. Also, if we take the product of any two integers, call them a and b, if
their product a*b=0 we know that a or b must be 0. Any commutative ring that
possesses this property is called an integral domain. If there exist two nonzero
elements, however, whose product is zero, we call such elements zero divisors. I
study factorization in commutative rings with zero divisors.
Factorization theory is concerned with the decomposition of mathematical
objects, and its applications are far reaching. Such an object could be a
polynomial, a number in the set of integers, or more generally an element in a
ring. When we factor an element we reduce it to a product of its basic building
blocks, called irreducible elements. For example, at an elementary level,
cryptography is the study of factoring very large numbers into the products of
building blocks called prime numbers. Authors agree on definitions for the
simplest elements of integral domains, such as primes and irreducibles, as well
as certain ring theoretic properties like unique factorization that stem from these
definitions. Many authors have worked on generalizing this theory to
commutative rings with zero divisors, however this theory is much less uniform.
The presence of zero divisors has led different authors to establish different
definitions of irreducible elements, which in turn leads to different factorization
techniques based on what the basic building blocks are considered to be.
The purpose of my thesis is to create an overarching theory for factorization in
polynomial rings with zero divisors. I aim to do this by characterizing when a
polynomial ring satisfies certain ring theoretic properties, such as unique
factorization, half- factorization, bounded factorization, finite factorization, the
ascending chain condition on principal ideals, and atomicity. In particular, I
consider the following question for a commutative ring with identity R and its
polynomial extension ring R[X]: if one of these rings has a certain factorization
property, does the other? If the answer is no, what conditions must be in place for
the answer to be yes? If there are no suitable conditions, are there
counterexamples that demonstrate a polynomial can possess one factorization
property and not another? My dissertation will serve as a primary source for a
thorough treatment of factorization in polynomial rings with zero divisors.
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I am also interested in mathematics education, particularly online teaching.
Technology has changed the landscape of academia, and online learning, with
the emergence of distance-learning divisions in higher education and massive
open online courses (MOOC), is only expected to grow in the future. “An
Introduction to Evidence-Based Undergraduate STEM Teaching” is an online
course that aligns very well with the principles of that of the Center for the
Integration of Research Teaching and Learning (CIRTL)program I have been
heavily involved with at the University of Iowa for the past year and half. CIRTLs
main goal is to prepare future STEM faculty to be effective teachers and that is
also the goal of this course.

I love how e-learning can address inequities in higher
education by providing free access to quality
education.
Though there are a lot of challenges involved in teaching mathematics in an
online format, I am working towards a certificate in online teaching to help ensure
I can help be a part of the solution to these issues. Iʼm also currently completing
a capstone project in which Iʼm building an eight-week introduction-to-modernalgebra course that will be delivered completely online.

Ranthony A. C. Edmonds at the University of Iowaʼs 12th Annual Sonia Kovalevsky Day for High
School Girls.

What made you choose your STEM discipline in the first place?
From the fourth to eighth grade, I went to a performing arts school in Lexington,
Kentucky where I was a creative writing major. In high school, I elected to start a
STEM program at another school and was dismissed after the first year for low
grades! Even though I always loved math, I figured this was a sign that it did not
like me back, and from there, I went to work on the schoolʼs literary magazine and
also worked for the school newspaper. When I went to college, everyone told me I
was smart and should be a doctor, so I started off english pre-med at the
University of Kentucky. After finishing my calculus requirement, I started leading
math study groups as a sophomore. At the end of my junior year, I realized that
what I liked most about my chemistry courses was the math, and that my study
groups were still the highlight of my week. I had absolutely no idea what I wanted
to do with a math major, but I knew that I loved it and that seemed to be a good
place to start. I decided to double major in math and english and never looked
back.

Ranthony A. C. Edmonds teaching trigonometry.

Sometimes people are surprised by my affinity for
both disciplines. I don’t think they are as different as
people make them out to be. Albert Einstein stated
that, “Pure mathematics is, in its way, the poetry of
logical ideas.”
Whatʼs one piece of advice you wish you had when you started your STEM
journey?
There is nothing more valuable than believing in yourself. Itʼs okay to feel unsure
or to not feel smart enough, but you shouldnʼt wait for others to validate your
dreams. Itʼs helpful, but at the end of the day, you have to own that you are doing
exactly what you should be, in your own way and in your own time.
Do you have any women-of-color-in-STEM sheros? Who and why?

Ranthony A. C. Edmonds smiling for a photoshoot.

I look up to so many women of color for so many things. If I had to narrow the list,
I would decidedly start with Sylvia Bozeman and Ulrica Wilson, the founder and
former director of the Enhancing Diversity in Graduate Education (EDGE)
program, respectively. That program and their support changed my life.
Candice Price and Syvillia Averett are former students at the University of Iowa
who empowered me during the application process to graduate school, and have
in turn worked towards empowering underrepresented students in the
mathematical community, which inspires me to do the same. Finally, Chelsea
Walton and Alejandro Alvarado, two of the four awesome math instructors I had
at EDGE, both of whom offered sage advice that has influenced me more than
they know!
The Hidden Figures book by Margot Shetterly had a profound impact on me
the first time I read it. Even now, it is an instant source of inspiration. Last year, I
dressed up as Katherine Johnson for Halloween and showed my class a video
about her contributions to the early space program. In March earlier this year, I
was able to be a part of a ‘Hidden Figures Revealedʼ Panel in Chicago where I was
able to meet Dr. Christine Darden via skype, the fourth hidden figure in the book.
In November, at the Field of Dreams Conference by the National Alliance for
Doctoral Students in the mathematical sciences, I got to meet her in person by
introducing her as the keynote speaker for the second afternoon of the
conference. She signed my book! I was floored that I was able to converse with
such a phenomenal woman and trailblazer.

Ranthony A. C. Edmonds and Dr. Christine Darden, a mathematician, data analyst and aeronautical
engineer.

What else are you passionate about?
I love to garden. This year I grew leaf and head lettuce, tomatoes, a variety of
peppers, onions, tomatoes and cucumbers in my raised bed. I also grew cilantro,
parsley, thyme, rosemary and chives in containers, and harvested coriander for
the first time this year. My husband and I love to cook and it feels nice to be able
to go outside and pick ingredients for dinner. I also love plants in general. I wish
every city had a botanical garden. In my 3rd year at the University of Iowa, I had
an office with a south facing window and somehow managed to fit 14 plants in
the space!

Ranthony A.C. Edmondsʼ home garden raised
bed plot.

I also love to exercise. This summer, I completed the couch-to-5K program and
now running is something I actually do for fun. I have recently gotten into weight
lifting and I love how strong it makes me feel. When the weather is nice, I also like
to cycle.
Why do you think itʼs important to highlight women of color in STEM?
I was 22 years old before I met another mathematician of color. I met Dr. Jana
Talley (currently at Jackson State University) at MathFest in Lexington, Kentucky
in 2011. We were in another part of the conference center, and I saw her name
badge and blurted out “Are you part of the conference? Are you a
mathematician?” She smiled and introduced herself, and I was like, “Can I hug
you? Are you real?” I remember calling my mom ecstatic. Up until that point, I just
felt so isolated in my passion for mathematics.

I think it is important to highlight women of color in
STEM because representation matters. Because we
need to know that we are not alone!

Ranthony A.C. Edmonds presenting at Commutative Ring Theory Seminar.

Are there institutions, groups or organizations you would like to give a
shoutout?
Attending graduate school at the University of Iowa has been one of the best
decisions I have ever made. Dr. Philip Kutzko is one of the best mentors I have
ever had. Dr. Kutzko is the director of Math Alliance, a program whose mission is
to ensure that underrepresented or underserved American student has the
opportunity to earn a doctoral degree in a mathematical science.

Ranthony A.C. Edmonds with Dr. Philip and Barbara Kutzko.

My advisor, Dr. Daniel D. Anderson, has helped me grow as a mathematician. I
also have a special place in my heart for the EDGE program. That network has
been invaluable in helping me navigate these early stages of my career. I also feel
blessed to have been able to participate in the Academy for Scholastic and
Personal Success, a college preparatory program in Cedar Rapids, Iowa, and the
Federal TRIO Program Upward Bound in Lexington, Kentucky.

Ranthony A. C. Edmonds, with her husband Joshua Edmonds, receiving the 2017 Outstanding Teaching
Assistant Award from the University of Iowa Council on Teaching. Ranthony was selected as one
of 31 recipients from approximately 1400 graduate teaching assistants across all disciplines.

Connect more with Ranthony A. C. Edmonds at RanthonyEdmonds@uiowa.edu

Thank you, Ranthony, for your drive to bridge e-learning with math
education and creating opportunities to train and inspire future
mathematicians. Weʼre honored to have you in our #VanguardSTEM
squad!
One clap, two clap, three clap, forty?
By clapping more or less, you can signal to us which stories really stand out.
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