
S4A6 - Collaborative Formalization in Analysis

Seminar: summer semester 2024: Fridays 10 (c.t.)-12, room 0.011.
Goals of the course

• Collaborate on a formalization project

• Write high quality formalizations and review each other’s work

• Help each other with questions and problems

• Collaborate on a blueprint

• Present about a topic in analysis, formalization or the ongoing project

• Incorporate some material into mathlib.

Presentation topics

The topics are ordered: preferably we get presentations about the top items of each list, the
bottom items are optional.
Analysis topics: In your presentation carefully go through the proofs, and write up a blueprint
for the formalization with detailed proofs that can be used as a basis for the formalization. The
early topics go to students that are less well-versed in analysis. Participate in the formalization
of these results, with the help from others.

• [Stefan] Introduction: Fourier transform on L1 and L2 and Plancherel theorem.

• Chapter 1 of [SS11] (Lp spaces and Banach spaces), especially focused on section 4 (the
dual space of Lp).

• [Matteo] Real and complex interpolation [SS11, Sections 2.1-2.2] and [Tic23, Section 1.2]

• Applications of interpolation [SS11, Sections 2.4] and [Tic23, Section 1.3]

• Hardy spaces [SS11, Section 2.5 (& 2.3)] and [SM93, Chapter 3]

• BMO [SS11, Sections 2.6] and [SM93, Chapter 4]

• Abstract interpolation theory [Tic23, Sections 2.1-2.2]

• [Tim] Distributions [SS11, Sections 3.1-3.2]

Formalization topics: These are topics more focused on formalization. The first two topics
ask you to describe a part of Mathlib, and you should explain how basic concepts are defined
in the library and how to use them. The other topics are somewhat-related papers that you
present. You participate in the formalization of one of the analysis topics.

• [Nils] Measure theory in Mathlib, including integration, Lp spaces and Haar measure
(see [vD21]).

1



• Analysis in Mathlib: Banach spaces, Hilbert spaces, Fourier transforms.

• A Formalization of the Change of Variables Formula for Integrals in mathlib [Gou22]

• [Kunhong] Multiple-Inheritance Hazards in Dependently-Typed Algebraic Hierarchies
[Wie23]

• Aesop: White-box best-first proof search for lean [LF23]

• Formalizing the Divergence Theorem and the Cauchy Integral Formula in Lean [Kud22]

• Formalising the h-principle and sphere eversion [vDMN23]

Project topics: Lead the formalization of these results, with the help from others. Near the
end of the semester: present the progress made in the formalization of these results.

• Lp spaces, Fourier transforms and Plancherel theorem

• Interpolation theory

• Hardy spaces and BMO

Organizational remarks

• Since there is a formalization aspect to this course, there is a bit less focus on the talks.
You therefore don’t need to fill the full 90 minutes, and can give a 45-60 minute talk (but
feel free to take the full 90 minutes if you have a lot of material to cover).

• Please make an account on the Lean Zulip: https://leanprover.zulipchat.com/. Send
me an email with your username (you are encouraged to use your actual name for this).
Feel free to introduce yourself or ask generic questions about Lean in New Members. The
course discussion will happen in a private stream that I’ll invite everyone to.

• I will make a Github repository for the formalization.
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