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My interest in electrical engineering stems from my desire to apply mathematical tools 
and algorithms to concrete signal processing applications. I enjoy interdisciplinary research, and 
I believe that new computational theories are organically developed from specific engineering 
applications. The value of computational thinking to understand complex processes is a key 
component of my teaching philosophy that I have shared with others. A NSF Graduate Research 
Fellowship would support my efforts to pursue these interdisciplinary research interests and 
teaching activities to further depths. 

I graduated last spring from the University of Pittsburgh with two degrees: a B.S. in 
Mathematics (with departmental honors) and a B.A. in Philosophy. I undertook a challenging 
curriculum in mathematics including graduate coursework in real/functional analysis, linear and 
abstract algebra, and algebraic geometry. These courses were intellectually rigorous, demanding 
creativity and persistence to succeed. Following my signal processing interests, I decided to 
pursue graduate study in electrical engineering, and I am currently a first year Ph.D. student in 
the School of Electrical and Computer Engineering at Cornell University.  

My research interests lie in the intersection of signal processing and computational 
mathematics. My interest in computational mathematics and modeling arose from my 
experiences in mathematical neuroscience and probabilistic modeling of infectious diseases.  My 
signal processing interests developed from two NSF-REU programs at Texas A & M University 
and current research I am pursuing in signal processing for application-specific integrated 
circuits at Cornell (See Previous Research and Proposed Research for more details).  

One of my strongest personal traits is my ability and inclination to be a teacher and 
mentor for future scientists and engineers. I was a tutor at the Math Assistance Center at the 
University of Pittsburgh for two years, helping students with calculus and differential equations 
to even proof-based courses in analysis and abstract algebra. I averaged 12-15 hours a week 
tutoring during my senior year. I never turned down a question even in courses I had never taken 
such as topology or quantum physics. This is because I learned that even asking students to 
clarify basic principles and assumptions underlying a question led to genuine understanding for 
them. I helped a group of students taking advanced calculus by conducting evening review 
sessions (off hours) where I created practice exercises to help them learn the content. A frequent 
issue that arose when tutoring was students’ lack of confidence in their mathematical abilities. I 
helped students overcome this by constant encouragement, support, and enthusiasm. I commonly 
said, “Lets try this problem together” and was not afraid to show students when I myself would 
get stuck on a problem. This went a long way in showing students that computational thinking 
takes time and energy to cultivate, but fulfilling in the end. 

In addition, I was an undergraduate teaching assistant for an honors course in applied 
statistical methods in Fall 2010. I held office hours 3 hours a week to answer students’ questions, 
attended recitations where students presented case studies exemplifying statistical methodology, 
and graded written assignments. I put in extra effort to follow up students’ questions in office 
hours and through email. For one student interested in neuroscience, I found a journal paper 
studying the effects of exercise on chimpanzee’s brains that the student used to give a successful 
class presentation. Judging by student evaluations, my initiative in helping students improved 
their learning experience; in particular, they cited my written comments on assignments as clear 
and helpful feedback. 



During my sophomore year, I assisted with the publication1 of a student solutions manual 
for a new statistics book, “Elementary Statistics: Looking at the Big Picture”. I solved and wrote 
annotated solutions for over 500 exercises that deepened the reader’s intuition and 
comprehension of statistical tools needed to solve problems. My solutions were appreciated 
enough that the company, Brooks/Cole Cengage Learning, hired me to edit online instructional 
modules2 for the book. This experience taught me the value of synthesis and dissemination of 
scientific knowledge in educational materials. The broader impact of this work was the 
development of educational resources used by universities and colleges to enhance future 
students’ understanding of statistical concepts and methodology.  
 In addition to my teaching activities, I also have developed leadership skills in both 
academic research and extracurricular activities. I have initiated different collaborations with 
peers, graduate students, and research scientists to obtain results in my research. These 
collaborations often crossed scientific disciplines including my research in computational 
modeling of infectious disease advised by a professor of health policy and management in 
consultation with a senior research scientist from Merck (see Previous Research essay). My 
future research potential has been cited by awards including the Culver Award given by the Pitt 
math department as “testament to your hard work and proven ability in mathematics,” the Jacobs 
Fellowship by Cornell for exemplifying “strength and potential in academics, service, and 
leadership,” and a NSF Graduate Research Fellowship Honorable Mention last year.  

My leadership in extracurricular activities includes being the vice-president for Pitt’s 
math club. I arranged for MATLAB/LaTeX workshops and guest lecturers for math majors 
including hosting an informal panel on applying to graduate school and NSF-REU programs. I 
also managed a budget each semester to handle the club’s finances. In addition, I was vice-
president for the University of Pittsburgh Jazz Ensemble where I organized outreach 
performances for local schools in the area and identified different venues to play. Once, we were 
to perform for a US Air Force ROTC military ball when suddenly our transportation plans fell 
through. I personally called drivers to transport the equipment to downtown Pittsburgh and 
handled the logistics while under a short time schedule: a specific example of my determination 
and tenacity to see things through.  

A NSF Graduate Fellowship would be extremely valuable to my future professional goals 
as an engineer. I am pursuing a Ph.D. to research computational signal processing for custom 
integrated circuit systems, and I want to be a professor to help teach and mentor future engineers. 
Throughout my future career, I hope to promote the benefits of computational thinking as a 
fundamental way of understanding scientific and engineering discoveries.  
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