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Geometric quadratic Chabauty and other topics in number theory

. The projective hyperelliptic curve defined by the equation y2+y = z6—3z°+z44+323—z2—2z

has exactly 14 rational points. This can be shown using the geometric quadratic Chabauty
method.

In characteristic zero, all formal commutative biextensions are isomorphic to an additive
biextension.

If p® be a prime power greater than 12 and different from 32,2425 26 then all the automor-
phisms of a Cartan modular curve of level p¢ are modular. The same statement is false when
p¢ < 11, while the cases 33,24,25,26 are open, in the author’s knowledge.

If p is a prime number and e > p is an integer, then the discrete logarithm problem in the
group IF;e can be solved in (log(p¢))©(1oglog(r®)) gperations.

. The article [1] is one of the most important articles about automorphisms of modular curves.

Yet, as shown in [2], there are some mistakes in the statements of Lemma 1.6, Lemma 2.15
there contained (the main theorem of the article is true, up to excluding the case N = 108).

The geometric quadratic Chabauty method described in chapter 1 can be generalised to
arbitrary number fields. See the ongoing project [3] by Pavel Coupek, David Lilienfeldt,
Luciena Xiao and Zijian Yao.

Interestingly, the implementation details of discrete logarithm algorithms based on elliptic
basis have been already studied in [4]

Chapter 1 uses geometric methods, that can and should be visualised. A cartoon guide to it
is available at [5]
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