
CS 496 Project

Due Date: December 5

Instructions

For the final project for this class, read any paper(s), parts of a textbook, or survey that is relevant
to any of the topics we covered in class, and write a report about the paper.

The report should:

• Describe the landmark results in the area that your reading is related to.

• Describe the contribution of the paper, and a high-level description of the proof.

• Identify one technical idea in the paper you find cool, and articulate it by writing a lem-
ma/theorem statement along with a proof. It could be one ingredient in the proof you find
cool, or the core technical idea simplified to communicate the essence without technical
details.

• Identify an open problem, and write about why you find it interesting.

As long as you can justify the connection between the paper and the theme of the class, any paper
that was not already covered in class should be fine!

Please turn in your report via email by December 5.

Candidate papers

Here is a (very non-exhaustive) list of candidate papers:

• Recent breakthroughs on classical locally testable codes (and quantum LDPC codes): [DEL+22,
PK22] (see also the alternate construction [LH22]).

• Bias reduction in codes via expander walks [TS17], which led to the breakthrough of the first
explicit codes achieving the GV bound.

• Algebraic constructions of expander graphs (see Yehudayoff’s survey: https://www.cs.

princeton.edu/~zdvir/expanders/amir-3steps.pdf, or this book of Davidoff, Sarnak and
Valette: https://math.bme.hu/~gabor/oktatas/SztoM/DavidoffSarnakValette.pdf).

• Elementary construction of high-dimensional expanders [KO17]. (See also, this note [HS19].)
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• An alternate way to obtain Ramanujan graphs via interlacing families [MSS15], that is
amenable to an algorithmization [Coh16].

• An umbrella framework for proving Markov chain mixing times, and a bunch of applications
[CE22].

• A way to relate zerofreeness of the partition function to spectral independence [CLV24].

• Check out this book by Sinho Chewi for a lot of content related to Markov chains in continuous
space: https://chewisinho.github.io/main.pdf.

• Higher-order Cheeger inequalities: [LGT14, LRTV12].

• The paper that pioneered the connection between local codes and hypergraph spectral
methods that led to a bunch of progress on improved lower bounds for locally decodable/-
correctable codes [AGKM23].
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