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LLM-as-Judge Auditing

A single pass through all scattered components

Def. 1 Lem. 1 Thm. A Lem. 2Proof of Lem. 1 Proof of Lem. 2 Proof of Thm. 
A

(Very) Long Input Context 

<think> … </think> The list of errors is …

Generation

Can we organize the context to improve 
performance and efficiency?

LaTeX Styling LaTeX Commands Narrations Discussion



Proof

Olympiad-Style Proofs vs. Research-Level Proofs

Problem 
Description

Step 1

Step N

Definition 1

Definition 2

Lemma 1

Lemma 2

Theorem A

Theorem B

Corollary

Lemma 3

Proof of Lemma 1

Proof of Lemma 2

Proof of Lemma 3

Step 2

Proof of Theorem A

…

[1] Zhang, Y. et al (2024) American Invitational Mathematics Examination (AIME) 2024.
[2] Luong, T. et al. (2025) 'Towards robust mathematical reasoning', in Proceedings of the 2025 Conference on Empirical Methods in Natural Language 
Processing.
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Phase 1: Identifying Mathematical Components
Phase 2: Auditing Mathematical Components
Phase 3: Error Validation

Agentic Auditing
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Phase 1

Record structural errors
● Inconsistent notation
● Missing conventions
● Underspecification / 

Ambiguous definition / 
overloaded terminology 

Atomic steps

Central Error Table

Phase 2 Record local  errors

📝 Typos & notation mistakes
🔢 Algebraic / computational errors
➜  Missing proof steps (proof gaps)
📖 Lack of rigor or clarity
🔀 Missing or unwarranted assumptions
🔗 Misapplication of previous lemmas/theorems
🌳 Propagation of incorrect published results

Localizing and Validating Errors

Phase 3



Agentic Auditing

Phase 1: Identifying Mathematical Components
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Agentic Auditing

Phase 2: Auditing Mathematical Components

Thm. A

Given b > a > 0, we have 

Proof:

By Lemma 2 and the definition of f, we have f(x) ≥ 0 

for all x > 0.  Thus, by integrating the inequality over 

[a,b], we get  

Def. 1

Lem. 1

Thm. A

Lem. 2

Run for each component following the dependency order

1. Convert the original proof to atomic steps

Atomic steps



Agentic Auditing

Phase 2: Auditing Mathematical Components

Run for each component following the dependency order

1. Convert the original proof to atomic steps

2. Identify and record local errors

📝 Typos & notation mistakes

🔢 Algebraic / computational errors

➜  Missing proof steps (proof gaps)

📖 Lack of rigor or clarity

🔀 Missing or unwarranted assumptions

🔗 Misapplication of prior results

🌳 Propagation of incorrect published results

Atomic steps

Def. 1

Lem. 1

Thm. A

Lem. 2



Agentic Auditing

Phase 3: Error Validation

Central Error Table

For each error, trace back to the original document to

1. Identify the location of the error

2. Confirm or refute the flagged issue

Confirmed



Claude Code with a single SKILL.md file.
Run directly on a latex project directory [1]

Implementation and Experimental Results

[1] https://github.com/NNHieu/math_auditing_examples



Dependency Graph

Implementation and Experimental Results

[1] https://github.com/NNHieu/math_auditing_examples

Global Errors



Local Errors

Implementation and Experimental Results

[1] https://github.com/NNHieu/math_auditing_examples

● 23 of the 25 detected errors were confirmed
● The LLM-as-a-judge baseline found only 5 errors



Conclusion

In this work, we 

1. Highlight the critical need for automated auditing of informal mathematical 

proofs, and

2. Introduce an agent-based assistant to address this challenge.

Current limitations include:

1. A very small evaluation sample size,

2. Limited evaluation metrics, and

3. Lack of strong baselines and ablation studies.

[1] https://github.com/NNHieu/math_auditing_examples
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