Devroy McFarlane

The true universal human language is not punctuated by accents or vowel intonations; it does not spring from any particular continent; it rises above ink on paper, scratches on the earth or daubs of paint on the wall of a cave.  No, I am a firm believer that the true universal human language is composed of numbers.  For while numerical characters may vary across the globe, the logic they convey transcends borders, localities, and customs. The "language" of numbers flows from the inherent human capacity to reason. 










Anonymous.

It is my passion for the reach and power of numbers that initially piqued my interest in Mathematics. In high school, I joined the mathematics competition team and was immensely enriched and empowered to pursue a career in mathematics. An elucidation of the different elements captivated more of my interest in the field. While an undergraduate, I was exposed to a research environment upon induction into the Ronald E. McNair scholarship program. It was at this juncture that I discovered a passion for using my knowledge of traditional mathematics to help solve real world problems. I was motivated to work on problems that had real word applications and that could make a difference to society at large.  

As such, I embarked on projects that utilized mathematics to solve biological phenomena. I explored the impact of mathematical models on treatment decisions for radiation therapy. The work was presented at the National Conference for Undergraduate Research (NCUR). The following year I investigated mathematical models for cancer as they relate to the treatment planning of cancer chemotherapy. A special interest was in quantifying the correct amount of dosage a patient undergoing chemotherapy would need, based on certain known criteria of the patient, for an effective and successful chemotherapy treatment session. The study was challenging, but quite invigorating. The results were presented at NCUR.     


As a graduate student, I am currently working on a mathematical model for Glioblastoma Multiforme. Glioblastoma Multiforme is the most progressive type of primary brain tumor with the nefarious ability to regenerate even after extensive treatment. We plan to study the dynamics of the tumor with regards stage-specific survival and fecundity rates. We consider a multi-dimensional discrete dynamical system that captures the growth and invasion of the tumor. The focus is on the impact of applying treatment at different stages of the tumor to identify control mechanisms for the eventual shrinking of this malignancy. The result is a mathematically tractable conundrum progressing from simple linearity to generating complex bifurcations such as period doubling en-route to chaos. We will explore the implications of these patterns on the concentration of new tumor births. We expect the model to give insight into how best to treat the disease using combined treatment modalities. This could then allow for greatly reducing the number of malignant cells surviving. I anticipate this work developing into a Ph.D. thesis.

Because of the reasons above, I feel I should be chosen to participate in the Advanced Study Institute. Indeed, this is evident of a good foundation rooted in academic research. I also have a keen interest in using mathematics as an instrumental tool that could solve problems for the betterment of our society. I am highly motivated by the excitement of being able to employ mathematics as a mechanism of action to capture dynamics of biological phenomena that could lead to major breakthroughs. The excellence of your program, coupled together with my abilities and motivation, will enable me to achieve my goals.
