Lily Irina deLellis Davidoff

PERSONAL STATEMENT:

As a first year graduate student in applied mathematics at NJIT, I have enjoyed the mathematical ideas and techniques involved in the variety of courses I have taken, but the most compelling aspect for me has been the powerful ways in which they connect to other fields that I studied as an undergraduate such as physics and biology.  However, I was always an observer looking at work that other people had produced. It was my involvement in mathematical research that truly stimulated my desire to pursue mathematics at the graduate level. For the past two summers I have been a part of an eight-week research program at the Mathematical and Theoretical Biology Institute in Los Alamos in 2005 and at Arizona State University in 2006. This summer experience was my first real exposure to applied mathematics.  What I enjoyed more than anything about my MTBI experience is the fact that I encountered many professional researchers who were merging subjects that independently had always interested me. These scientists were working on projects that combined the technical and scientific worlds of physics, biology, chemistry and medical studies with the world of mathematics.   Pooling their various areas of expertise, these faculty opened up a world to me in which mathematics was used as a tool for advancing other areas in science.  That collaboration was the aspect of our work that most inspired me.  I found it exciting to work with scientists from other disciplines in collaborations that attempted to answer real world problems utilizing the tools of mathematics combined with those of other sciences. 

The research process itself proved to be a rewarding learning experience. At times the process felt frustrating; we could work for days towards particular goals to no avail,  running into dead ends.  Then suddenly we would to find an approach that worked and feel that yes, finally we had accomplished something.  That moment of understanding, of discovery, immediately canceled out whatever sense of frustration we had experienced n the days before when our hypotheses did not pan out, or when our methods had not worked. This exposure to a new level of mathematical dedication has opened my eyes to the excitement of mathematical inquiry.  Working in a group with the other students both graduate and undergraduate, and with faculty advisors taught me a great deal about problem solving and the importance of self-motivation.  Listening to both students and professionals explain, teach, and talk generally about mathematical concepts related to those we were studying inspired me and instilled in me a desire to emulate them by learning more and by mastering some body of material,  I hoped to arrive at a level of accomplishment where I could make real headway into interesting mathematics questions and perhaps help other students to share such a rich and rewarding learning experience. 

In 2005, my groups summer research focused on the “Effects of Lifestyle Choices on Atherosclerosis, A Mathematical Model.”  We considered genetic predisposition and lifestyles choices related to the progression of atherosclerosis, a precursor to many cardiovascular diseases (CVDs). The mathematical model we created explored the interactions between individuals who exhibited cardiovascular diseases and healthy individuals who did not.  The novel aspect of our particular model was that it treated lifestyle as the infectious agent, where contact between individuals can influence chosen behaviors related to risk factors. As a result, our model indicated that the number of lifestyle changing interactions between individuals influences the reduction in the number of cases of atherosclerosis. In 2006, I worked in a group on a project entitled “Mathematical Modeling of the Sex Worker Industry as a Supply and Demand System.  We constructed two mathematical models to explore the dynamics of the sex industry.  One of the models provided the male demand, while the other the female supply.   Furthermore, in my senior year at Mount Holyoke College, I worked in conjunction with Professor Richard Jordan and a fellow student “Modeling Infectious Diseases with a Spatial, Multi-Patch SEIR Model.”  In our independent study we created an epidemiological model that explores a general two-patch system related to the effects of travel between patches, and the effects of quarantine, on the spread of an epidemic.  We then numerically extend this model to a multi patch system.

        

Strengths, I enjoy working extremely hard, learning, I enjoy a challenge and working my way through difficult ideas, I have had a broad exposure to different areas of science including chemistry, organic and inorganic, biology, ecological systems and evolution, oceanography, and physics.  I work well in groups, and enjoy collaborating

        I am very excited about the prospect of participating in your DIMACS workshop, and to begin to examine other topics within epidemiology that might open up completely new, interesting ideas and connections to me.  I would love to look more deeply into questions that I have already begun to explore in these past summers or in course work, but I would also love to study topics that could give me exposure to new ideas and techniques.


Since high school I have been fascinated by biology, and in our calculus classes, we saw some applications of mathematics to other sciences that inspired me to take a differential equations class.  There we looked at mathematics models of epidemics, of cell and population growth, of predator- prey cycles, and other biological and ecological systems.   Seeing applications of mathematics to real-world problems has always been what interested me most, so I am very excited about the prospect of participating in a program that will enable me to look more deeply at connections among the subjects that interest me individually but which capture my imagination most in the ways in which they interrelate.   

