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Polymath

Started in 2009 by Timothy Gowers.
Idea: Use online collaboration to advance math problems that are
“modular”.
More than 15 Polymath projects have been done. Polymath8
(2013) is probably the most famous.
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Polymath8 Summary

Y. Zhang proved there are infinitely many primes p such that the
next prime q satisfies q − p ≤ 70000000.
Polymath8 attached the problem and brought down the number to
q − p ≤ 4680 after a few months of work.
Maynard-Tao had an alternative proof that showed q − p ≤ 600.
Polymath8b brought down this number to q − p ≤ 246 (current
record).
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Polymath8 Progress
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Polymath8 Progress
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Polymath8 Progress
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Polymath8 Progress
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REUs

REU stands for Research Experience for Undergraduates.
The National Science Foundation (NSF) sponsors many REU
programs across the country.
Since founding is from the NSF, international students don’t have
many REU options.
Due to COVID, many REUs were canceled in 2020.
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Polymath REU

A group of mathematicians from across the country created
Polymath REU in 2020: Kira Adaricheva, Ben Brubaker, Pat
Devlin, Steven J. Miller, Vic Reiner, Alexandra Seceleanu, Adam
Sheffer, Yunus Zeytuncu
The idea is to have professors mentor students from across the
globe. To be accepted into the program, students needed to show
they had taken one upper level class and have one letter
recommendation. Most students accepted (in 2020 it was 300 out
of 350).
Each professor gets between 15 and 25 students to mentor on a
research project. Students can contribute as much as they can, or
as little as they want, but the opportunity is presented to them.
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My experience in 2021

I was one of the research mentors in 2021.
I recruited a student of mine, Maximilano Sánchez Garza, to be
my research assistant.
8 week program.
I led a probability research project with the following students:

Martín Prado Guerra (Colombia)
Lisa Lin (Rice)
Eli Sun
Qizhao Rong (Cuny)
Sammi Matoush (Washington University in St. Louis)
Rachael Ren (Washington)
Nasser Malibari (UNSW Sydney, Australia)
Chandramauli Chakraborty (IIT, India)
Isaiah Milbank (Minnesota)
Qizhou Fang (UC Irvine)
Julian Burden (Gettysburg)
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Our project

Suppose you have an urn with R red balls and W white balls.
In probability there are two classic scenarios to sample n balls
from the urn.

When you take out a ball, you record what you got and you return
the ball in the urn. (Called “sampling with replacement”)
When you take out a ball, you record what you got and you keep it.
(Called “sampling without replacement”)

We studied what happens when you choose to not replace the
white balls, but replace the red balls. This was studied in a recent
paper and we were able to answer their open questions.
We also studied a generalization, where you keep a white ball with
probability w and keep a red ball with probability r . For this
version, we found a recursive formula to find expected value
quickly and we proved some bounds.
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The International Math Olympiad

Started in 1959 with 7 countries: Romania, Hungary,
Czechoslovakia, Bulgaria, Poland, USSR, East Germany.
USA first competes in 1974.
Mexico technically first competes in 1981, but really starts in 1987.
107 countries competed in 2021. The largest IMO had 112
countries in 2019.
The exam consists of two days of exams. Each day has 3
problems and students have 4.5 hours to solve them.
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My role

Competed in the Mexican Math Olympiad in 2000 and 2001.
Was a coach for the Chihuahua team most years between 2003
and 2015.
Started coaching the Mexican team in 2016. I am currently one of
the coaches.
Have been team leader or deputy leader for Mexico at several
international competitions.
I was the editor in chief of the Asian Pacific Math Olympiad in
2018-2019.
I am currently a co-editor in chief-elect of the United States Math
Olympiad. My role goes from 2022 to 2025.
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Thank you!
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