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Section 2 – Project Information
	Project Title

	Systematic and AI-Assisted Solving of Polynomial Diophantine Equations

	Project Highlights:
	1.
	Tackle the smallest open Diophantine equations in the systematic programme and convert solved cases into publishable results.

	
	2.
	Formalise selected proofs in Lean and build reusable verified proof patterns for Diophantine arguments.

	
	3.
	Improve the automatic solver and test AI-assisted workflows for discovery, verification and software development.

	Project Summary

	This project will continue the programme of solving polynomial Diophantine equations systematically, initiated in book [1] and the accompanying arXiv open-problem list [2]. The guiding idea is to order equations by an appropriate notion of size and attack the smallest unresolved cases first. This creates a transparent pipeline from elementary examples to genuinely difficult problems, and generates publishable challenges that are easy to state but require new number-theoretic, computational and formal methods to solve.
The student will work on selected open problems from the current list [2], aiming either to solve them completely, reduce them to known classes, or produce rigorous evidence and conjectures. The work will combine classical tools (local obstructions, descent, factorisation, modular methods, elliptic curves and computational number theory) with new tools developed specifically for this project. A second strand will formalise selected solved cases in Lean [3], building reusable libraries and proof patterns for Diophantine arguments. A third strand will extend the existing automatic Diophantine-equation solvers [4] by adding methods, benchmarks and a documented database of solved/open instances.
The project will also evaluate how AI tools can accelerate mathematical discovery, proof engineering and software development, while maintaining rigorous verification. Expected outputs include research papers, Lean formalisation artefacts, improved solver functionality and benchmark data, supporting CMS strengths in mathematical AI, automated reasoning and reproducible computation. 
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