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The main point of my lecture was to show students that mathematics is the quantitative language that describes everything; namely, that it is the code and the blueprint of the Universe and life itself. I discussed how I 
do research as someone who mixes together mathematical modeling, applied mathematics, and theoretical physics: First, I devise a system of equations that describes a phenomenon by appealing to physically or 
phenomenologically consistent principles. Then, I use mathematics to say something meaningful about these equations and hence the phenomenon at large. 

To illustrate this method, I devised two simple examples that I worked through in detail with students: modeling the Ishikawa cat population and finding a serial killer. We first came up with a simple model to describe 
the number of cats by appealing to a simple assumption: Cats give birth so that there are more cats. Using mathematical analysis, we found that as time went to infinity, the population would tend to 3 different 
possibilities: It would either die out, stay the same, or explode to infinity. Given that the birthrate of cats is very high, the students and I concluded that the population would be infinity. However, I emphasized that even 
though we found this result, it is not a realistic result because nothing can be infinity.

We then proceeded to devise a more realistic model, this time with the assumption that fighting and competition for resources would occur if the population became too high. This time, mathematical analysis 
showed a rich variety of behavior for the cat population in the long term: Single equilibria, to oscillations between multiple periodic values, to even chaos. We discussed some of the characteristics of chaotic systems,
including self-similarity and fractional dimensions.

(continued from above) As a second example, the students and I devised a simple model to catch a serial criminal; namely, if we are given the locations of where a criminal commits crimes, can we find where they live? 
Using assumptions of the behavior of criminals, we came up with a simple equation which we successfully applied to finding the serial killer Richard Chase using real data from the Sacramento Police Department.

I concluded by summarizing some of the projects that I am involved in as a JSPS fellow and advised them that if they liked the content of the lecture I gave, to study and pursue mathematics, whilst if they were 
not interested, to ultimately pursue their passion.




