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Abstract

This report synthesises findings from 15 peer-reviewed papers ad-
dressing the following research question: How do language models per-
form on formal theorem proving and mathematical verification tasks
v15. 17 claims were extracted from source literature; 1 was inde-
pendently verified against retrieved documents. An automated multi-
reviewer quality assessment produced a score of 4.8/10. This report is a
machine-generated literature synthesis and does not constitute original
research.

1 Introduction

This paper examines: PutnamBench: Evaluating Neural Theorem-Provers
on the Putnam Mathematical Competition. Research question: How do
language models perform on formal theorem proving and mathematical ver-
ification tasks v15.

2 Methodology

Systematic literature search across multiple databases yielded 15 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 4.8/10.

3 Results

15 papers retrieved. 17 claims extracted; 1 independently verified. Quality
review score: 4.8/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.






5 Extracted Claims

Claim Verified Confidence

PUTNAMBENCH exceeds prior benchmarks by v 0.15
providing support for all of Lean 4, Isabelle, and

Coq, on a set of difficult co

PUTNAMBENCH contains 640 problems. X 0.07
PUTNAMBENCH includes problems from cat- X 0.04
egories such as Algebra, Analysis, Number The-

ory, Geometry, and Linear Algebra.

PUTNAMBENCH contains 253 Algebra prob- X 0.03
lems, 226 Analysis problems, 107 Number The-

ory problems, 68 Geometry problems, and

GPT-4 was prompted in a pass@10 setting with X 0.02
temperature T = 0.7 to generate proofs for each

problem in PUTNAMBENCH.

GPT-4 successfully generated a proof for one X 0.08
problem (Putnam 1988 B1) in the Lean 4 for-

malizations of PUTNAMBENCH.

COPRA, with default hyperparameters for X 0.04
search and a pass@]l, successfully generated a

proof for one problem (1988 B1) in

ReProver, both with and without retrieval, X 0.04
failed to generate any successful proofs in the

Lean 4 formalizations of PUTN

GPT-4 successfully generated a proof for one X 0.06
problem in the Isabelle formalizations of PUT-

NAMBENCH.

DSP successfully generated proofs for four prob- X 0.07
lems in the Isabelle formalizations of PUTNAM-

BENCH.

Sledgehammer successfully generated proofs for X 0.07
three problems in the Isabelle formalizations of
PUTNAMBENCH.

GPT-4 successfully generated a proof for one X 0.08
problem in the Coq formalizations of PUTNAM-

BENCH.

COPRA successfully generated a proof for one X 0.08
problem in the Coq formalizations of PUTNAM-

BENCH.

Tactician and CoqHammer failed to generate X 0.06
any successful proofs in the Coq formalizations

of PUTNAMBENCH.

The only problem solved in both Lean and Coq X 0.05
is Putnam 1988 B1, which is not solved by any

method in Isabelle. 4

The evaluation is based on the pass@n metric, X 0.03
which measures a prover’s ability to produce a

successful proof given a bu

GPT-4 was used for evaluations in each of the X 0.09
languages (Lean, Isabelle, Coq).
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