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Introduction

• Formal proofs can be automatically verified even if the writer of the proof is untrusted
• The most impressive LLM-generated proofs have been for mathematical theorems (e.g.

[4, 7]), not formal verification (FV) of software
• Better benchmarks for AI-assisted FV will speed up development of AI tools for FV
• End goal is that when AI writes software, it must prove that the code meets a human-

written formal specification
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Benchmark 1: Large Multi-Language Dataset

• Standardized format across source benchmarks, see https://huggingface.co/
datasets/beneficial-ai-foundation/vericoding

• Augmented data with LLM translators and performed quality assurance
• DafnyBench [6] found success rate of 68% with Opus 3.1, but now 89% with Opus 4.1

Success Rates Dataset Composition (#files)

Discussion

• Future work: Finetune Goedel-Prover [5] and other open-source models
• FV works best for compilers, cryptography, kernels, and parsers [2]
• FV can model the APPS examples from the original AI control paper [3], but not the

examples with side effects from BashBench2 [9]
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Benchmark 2: Real-World Specifications

Based on curve25519-dalek cryptography library, used by Signal app
• Gold standard specifications in Lean and Verus, manually proved to match code
• Property-based testing can cheaply disprove specifications
• Some proofs take days for human experts, >1000 lines of code

Verus progress for curve25519-dalek https://beneficial-ai-foundation.github.io/dalek-lite

Depth 1 dependency graph of lemmas needed to verify Scalar52 subtraction in
curve25519-dalek, using Verus. Interactive version:

https://beneficial-ai-foundation.github.io/scip-callgraph

Lean progress for curve25519-dalek
https://beneficial-ai-foundation.github.io/curve25519-dalek-lean-verify

Preliminary Results (Inspect AI with GPT-5-mini):
• Successfully replicated 17/58 Lean proofs (29%)

Tools available to the LLM within the Inspect AI framework. The Insert Proof tool
does not allow the LLM to cheat by changing the theorem


