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Lean4PHYS Background Introduction

• Formal reasoning is a key objective in machine learning often evaluated through 
rigorous mathematical derivations.

• Formal Languages (FLs) enable the automatic verification of both the reasoning 
process and its results. 

• Superior Results on Lean4 math benchmarks: 
• Whether such formal capability can be transferred to other domains? 
• Or current provers are overfitted on mathematical reasoning. 
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Lean4PHYS Overview
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Formal Data Construction: PhysLib

• How to Formalize Physics Problems?

• The structure of PhysLib: 
• The Foundation System 
• Topic-Based Theorem System



Formal Data Construction

• PhysLib - a community-driven repository that includes fundamental unit systems and 
theorems essential for formal physics reasoning

• LeanPhysBench - a college-level benchmark for Lean4 formal physics reasoning
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• Textbook-Level: simple calculations, basic 
estimations, direct formula use.

• Competition-Level: derivations, advanced math, 
multi-step reasoning, deeper understanding.
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Formal Data Construction: LeanPhysBench



LLM Performance Evaluation

• Integrating PhysLib leads to consistent 
performance improvements.

• Found that current expert math 
provers and general models perform 
suboptimally, regardless of size. 
Observed potential overfitting to the 
math dataset for expert Lean provers.

• On the hard dataset, all models 
perform properly, highlighting 
limitations in formal physics, 
especially for statements involving 
complex operations like integrals and 
derivatives.
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The End

Lean4PHYS: Comprehensive Reasoning Framework for College-Level Physics in Lean4       ICLR 2026


	Slide 1: Lean4PHYS:  Comprehensive Reasoning Framework for College-level Physics in Lean4
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8

