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Hi! My name is Iz, and I am a student 
at Columbia University pursuing a 
degree in (pure) mathematics. I am 
from rural Kansas, but I have spent my 
previous summer as a pure probability 
researcher with my school’s 
mathematics department here in New 
York. I learned a lot during these last 
few months with HeadStart and look 
forward to meet with you!

Let’s connect! 
https://www.linkedin.com/in/israel-
tramos/
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Overview

What? A python simulator for a Markov chain 
(Glauber dynamics) on colorings considering a 4-
vertex cycle. Each step repaints one vertex while 
keeping the colors proper, traction over iteratively 
many independent trials.

How long does it take for this random 
process to “forget” its starting state and 
look uniform? First, assume worst-case variation 
to the uniform distribution against time for 
coloration numbers q.

Why? I started this in the summer as a way to 
connect theory with programming. It was my first 
full pipeline from probabilistic modeling to an 
actual simulation and taught me how Markov chains 
behave in practice. Not perfect, but certainly a 
massive undertaking I am proud of having taken.



Demo



Reflection

Biggest challenge? The biggest challenge was 
learning how to program in the first place. At the 
start of the summer, I knew basically zero 
programming and came from a very anti-CS 
background. To even get to this project, I had to 
self-teach the equivalent of an intro CS/data 
structures course. I was very much forced out of my 
comfort zone. The most rewarding part was being 
recognized for my work, and knowing that I am 
capable of forcing brutal study weeks when nobody 
is watching.

If you had more time, what would you add? 
If I had more time, I’d experiment aggressively with 
different simulation setups and methods. Right now 
I use a straightforward MCMC approach; given 
extra time I’d update rules, graph sizes, and maybe 
compare using more novel techniques.


