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ABSTRACT
Much of the excitement in AI is due to recent advances in Deep Reinforcement Learning(DRL). 
By using DRL to overcome the curse of dimensionality in dynamic programming, researchers 
have recently made surprising breakthroughs in learning to play Go and the Atari video 
games, and learning to control high-dimensional robotic locomotion. However, when 
formulating and proving theorems in reinforcement learning, researchers normally work with 
tabular reinforcement learning due to tractability. 

In the first half of this talk, I will briefly review the AlphaZero algorithm, which learns strictly from 
self-play and now easily beats master Go players. AlphaZero uses “Monte Carlo DRL”. 

In the second half of the talk I will discuss an open problem in tabular reinforcement learning, 
namely, proving the almost-sure convergence of the “Monte Carlo Exploring States (MCES)” 
algorithm. We will provide a proof for an important special case. We will then discuss what is 
and is not known outside of this special case.  
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