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Introduction to Formal Theorem Proving
In Lean

Classroom: Technology & Science Complex 1 (TASC1) 9204

Instructor: Wuyang Chen (wuyang@sfu.ca)
Senior Organizer: Weiran Sun (weiran_sun@sfu.ca)

Time:
Aug 25th - 29th, 2:30-5pm

Description

Historically, mathematics has been conveyed primarily through natural-language narratives that
outline each logical step. In this course, you will learn to write and verify mathematical
definitions, theorems, and proofs using Lean, a powerful interactive proof assistant and
programming language. Unlike traditional mathematics in natural language, Lean enables you to
express ideas precisely and have a computer check your reasoning for correctness. By the end
of the course, you'll be able to interact with Lean to construct your own machine-checked

proofs, gaining insight into both programming and rigorous mathematical thinking.

Target Audience

Students who want to learn about formalizing mathematics are the primary audience. The goal
of the course is not to learn advanced mathematical concepts since the mathematical part stops
at differential calculus. Students only need a reasonable aptitude in mathematics as a
prerequisite. The secondary audience are researchers in various fields (e.g., machine learning,
formal methods) interested in using Lean.

Prerequisites

Students are expected to have a basic understanding of programming, mathematical proofs,
linear algebra, and calculus. Students are also expected to be familiar with VSCode/Cursor and
GitHub.

Resources:
e E How to Start Using Lean
Mathematics in Lean
Lean4 Online: htips://live.lean-lang.org/
Lean Finder: https://www.leanfin
Learning resources on the Lean website:
https://leanprover-community.github.io/learn.html
e Symbolsin Lean
https://drive.google.com/file/d/1iL2QgNRvPbmk7J Hd2gK8beum5Z\WwN e (or you can



https://docs.google.com/document/d/19F_nyC2n_0gfRp3wUY1LfNQIOoIEpEzzRyEPtPdHwQ4/edit?usp=sharing
https://delta-lab-ai.github.io/
mailto:wuyang@sfu.ca
mailto:weiran_sun@sfu.ca
https://leanprover-community.github.io/mathematics_in_lean/
https://live.lean-lang.org/
https://www.leanfinder.org/
https://leanprover-community.github.io/learn.html
https://drive.google.com/file/d/1iL2QqNRvPbmk7J_Hd2gK8beum5ZWwN_e

use Ctrl-Shift-P and then type and access the Lean 4: Show Unicode Input

Abbreviations)

Lean Operator Precedence & Lean Operator Precedence

All tactics in Lean 4 B lean4_tactics_all.pdf

Forum for Lean: https://leanprover.zulipchat.com/

Course Schedule and Materials (tentative)
= Lecture notes can be found at ® html
*The passcode to all recordings will be mathlib

Integration

C13_Integration_and_Measure_
Theory.html

Date Topic Materials ® html Recording
Intro to Formal Theorem ...
08/25 Lean Basics, Interacting with Lean CO01_Introduction.html link
C02_Basics.html
08/26 Logic CO03_Logic.html link
08/27 Sets, Functions C04_Sets_and_Functions.html link
CO05_Elementary_Number_Theo
ry.html
08/28 Induction and Recursion, Inductive Types, Structure C06_Discrete_Mathematics.htm link
|
CO07_Structures.html
C10_Linear_Algebra.html
. . . . C11_Topology.html
08/29 Linear Algebra, Metric Space, Differential Calculus, C12_Differential_Calculus.html link



https://docs.google.com/spreadsheets/d/1WpcRx24-NeM8iR0RdBDN6K6-5gHp2XZ9ZR4oocWzgsM/edit?usp=drive_link
https://drive.google.com/file/d/1YZz6pHK5jiURy9CkI6OgFbiic9YK13y7/view?usp=drive_link
https://drive.google.com/drive/folders/1MYEjoE7Gx_eKIV76W_cLP7YDlYIhYbUp?usp=drive_link
https://drive.google.com/drive/folders/1MYEjoE7Gx_eKIV76W_cLP7YDlYIhYbUp?usp=drive_link
https://docs.google.com/presentation/d/1ZWV6G7I5lFHm9XT5r-5D0w-oEUA_ywPWb3BsIqPFqls/edit?usp=sharing
https://leanprover.zulipchat.com/
https://sfu.zoom.us/rec/share/RStnXUtih-CdZU8R0Max1ulLQUdQNa8HO3SsF7SjMlES5kw8WS7LDMcp2nlVOz0.0L_DTsl-mfKaK_Au%20%20Passcode:%20mathlib
https://sfu.zoom.us/rec/share/la8tAUV3b0ahX4uTQG-adt36MPyqtXOrAJcynrby64bLhLHTqVUNifo_80v5mDqU.jYy6wnqupAYCmjw3%20%20Passcode:%20mathlib
https://sfu.zoom.us/rec/share/NUlcKnRW5LhXhxQBkb_laI88yPN9Yc9exDvUE7zI_m9dhUkPBEjRYvjvn4JSzZs.at3hKRi7JYx-gCK6%20%20Passcode:%20mathlib
https://sfu.zoom.us/rec/share/ja2tUS9xAhQFFk954iwULPbDgbZ8SAyJI4jRq2iDKlRXJ4a59XJFsJKRFlKPQTnF.js7BW7tc2stnf9-Q%20%20Passcode:%20mathlib
https://sfu.zoom.us/rec/share/4WpC9blOpv_YO5rUj8cR3HZFdzax0k0AvjBfNaOjPnk_QKAPatt-1As97zlhNiYd.lVab2uw2z9ai4TM5%20%20Passcode:%20mathlib
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