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Abstract

OpenAl proved the cycle double cover conjecture. We provide a
complete Lean 4 formalisation of the proof.

OpenAl [2] proved that every bridgeless graph has a cycle double cover;
that is, a family (C; | i € I) of cycles such that every edge belongs to exactly
two of the cycles C;. We provide a complete Lean 4 formalisation of the
proof. Thus, assuming Lean 4 is correct, it remains only to verify that the
following statement correctly expresses the cycle double cover conjecture:
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The full, sorry-free Lean 4 proofE] is available as release v1.4. The
formalisation actually proves the slightly stronger statement for all bridge-
less multigraphs, as well as the statement for simple cubic graphs displayed
above. We used assistance from Claude Code (Fable 5, Ultracode+xhigh+
workflows), Codex (ChatGPT 5.6 Sol, extra high reasoning effort), and Nel-
son’s library [I] in producing the formalisation.

'Repository: https://github.com/utkuokur/CDC_lean. Lean version: v4.30.0-rc2;
Mathlib version: 1b045b9df0.


https://github.com/utkuokur/CDC_lean/releases/tag/v1.4
https://github.com/utkuokur/CDC_lean
https://github.com/leanprover/lean4/releases/tag/v4.30.0-rc2
https://github.com/leanprover-community/mathlib4/tree/1b045b9df0234f94876438b0a9078755ba0dc0a0
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