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Motivation

• Want to benchmark olympiad-level mathematical reasoning
• MiniF2F (488)

oSome problems from MATH, formalized
oSome AMC/AIME/IMO problems

• FIMO (149)
o IMO shortlist problems



Motivation II

• William Lowell Putnam Mathematical Competition:
o taken by 1000s of undergraduate students yearly in North America
oproblems require knowledge from a broad range of topics in undergrad 

curriculum (analysis, abstract algebra, ..)
oCorrelated with IMO: IMO medalists are usually top performers



PutnamBench

• Formalizations of Putnam problems from competitions 1962 -
2023

• 640 formalized in Lean 4 & Isabelle, 417 formalized in Coq
• Many problems rely on mathematical theory developed in Mathlib, 

the HOL library, and various Coq repositories



PutnamBench
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Evaluations

• PutnamBench is hard, no test methods solve >1% of 
problems.



Conclusion

• We believe progress on PutnamBench will require significant 
breakthroughs in:
1. Lemma Synthesis & Proof Planning
2. Retrieval from & using existing formal maths libraries

https://trishullab.github.io/PutnamBench/
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