
Andrei Kozyrev

Programming Languages and Program Analysis Lab PLAN, JetBrains Research

a plugin for LLM-based generation of proofs

September, 2024

Anton Podkopaev

CoqPilot

Gleb Solovev
Nikita Khramov



code

LLMs are used more and more for code generation
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rate their insecure code as secure



  Generate a list sorting function in Python 
  without using any library functions

def custom_sort(arr):
  n = len(arr)
  for i in range(n):
    # Last i elements are already sorted
    for j in range(0, n - i - 1):
      # Traverse the array from 0 to n-i-1
      # Swap if the element found is greater
      # than the next element
      if arr[j] > arr[j + 1]:
        arr[j], arr[j + 1] = arr[j + 1], arr[j]
  return arr
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Plain English is hard to debug and imprecise
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Research Questions

● RQ1: How well general purpose LLMs can write Coq proofs?

● RQ2: To which extent does CoqPilot improve the LLM approach 
to Coq generation?

● RQ3: What is the additional value CoqPilot contributes to other 
Coq automation tools such as CoqHammer and Tactician?
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Benchmarking Framework

interface Benchmark {
   name: string;
   items: DatasetItem[];
   inputModelsParams: InputModelsParams;
   requireAllAdmitsCompleted: Boolean;
   benchmarkFullTheorems: Boolean;
   benchmarkAdmits: Boolean;
   timeoutMinutes: number;
   groupName: string;
   additionalImports?: AdditionalFileImport[];
   maximumUsedPremisesAmount?: number;
   perProofTimeoutMillis: number;
}
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[nix-shell:~/math-comp]$

[nix-shell:~/compcert]$

[nix-shell:~/imm]$

Technical challenges: Nix 1/2

[nix-shell:~/topology]$



Technical challenges: Nix 2/2

❌
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Improve premise selection and 
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Please talk to us if you 
have ideas!
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