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Context

• Title: Computer assisted logic and proofs

• 50 students enrolled in first year of double-major Math and
Computer Science, better than average French student but
not elite

• Second semester, after one semester of calculus (with 𝜀 and 𝛿
by teacher but not in exam)

• 12 times 2 hours of computer lab, 2 groups of 25 (other
teacher not using Lean outside of this course)
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Goal

Goal: Improve understanding and production of traditional proofs
on paper.

Non goals: Lean expertise, type theory, first order logic...
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Technology

• Lean + mathlib

• Using VScode or CoCalc or javascript version

• One custom tactic gathering refl, norm_num, ring, abel

• Liberal use of linarith
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Lecture notes
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Mathematical content

• More formal introduction to quantifiers and logic operators
but almost only with familiar concrete examples

• Divisibility in ℤ, functions (injective, surjective, monotone)

• Limits of sequences of real numbers and functions

• sup, inf, subsequences, Bolzano-Weirstrass, Heine

All content became the tutorials project.
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Main trick

Carefully select exercises to hide all issues, especially coercions and
dependent types (beyond Prop)
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Effect

First iteration was too hard (students were less prepared than I
thought).

Second iteration was much better but Covid interfered and going
from Lean to paper is difficult.
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Some mistakes in first iteration

• Teaching goal focussing brackets {/} during first iteration.

• Any discussion of differences between set theory and type
theory beyond the notation for implication and 𝑥 ∶ ℝ instead
of 𝑥 ∈ ℝ. For instance 𝐴 ∶ set ℝ is no problem.
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Future
Next iteration starts at end of month. Will probably try verbose
custom tactic.


