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TITLE 

AI-assisted Mathematical Discovery: Physical Models of Computation 

 

BRIEF DESCRIPTION OF PROJECT 

This project explores the power of large language models (LLMs) in the context of undergraduate 
mathematics research, on the specific topic of physical models of computation.  

Classical notions of computability, e.g., via Turing machines or (un)bound search, are all based on discrete 
computations. These notions are robust, in the sense that all of them turn out to be equivalent. In the 
physical world, computations are arguably continuous. What physical machines are able to compute 
seems to depend on what tools they have available to them. Conceivably, they give whole new families of 
computability and complexity notions. Or do they? 

 

EXPECTATION/S 

Investigate a particular physical model of computation, and compare it with the classical notion with 
respect to computability and/or complexity. Experiment with advanced LLMs in the process to establish 
new, insightful mathematical results. Distill from the experience best practices in using LLMs in 
undergraduate mathematics research. 

 

PREREQUISITE/S (at level 3000 or below, with at most one course at level 3000) 

MA1100(T)/CS1231(S), CHS Digital Literacy, and CHS Artificial Intelligence 
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