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Lambda calculus is a model of computation that serves as a benchmark for proof
assistants. However, standard named notation requires alpha-equivalence to properly
define substitution, a process that is complex to implement practically.

To address this, De Bruijn introduced an alternative notation more suitable for ma-
chine implementation. This work presents De Bruijn indices [2], representing bound
variables as natural numbers based on their abstraction distance. We present a formal-
ization of the Church-Rosser theorem in Lean4, utilizing the Tait-Martin-Löf method
via parallel beta-reduction [3]. Furthermore, we discuss the technical challenges in
mechanizing the auxiliary lemmas, particularly those concerning index arithmetic and
shifting operations [1].
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