Commutative Algebra and Algebraic Geometry Summer semester 2020

CAAG Projects

Project presentation: 16/06/2020

The following projects are supposed to be worked out throughout the semester. Every project
group should hand in a short paper and a program plus some examples. For the programs you can
use any computer algebra system that does not directly deliver all tasks which are asked.

1 Project Elliptic curves

Let C be a non-singular cubic with a rational point P. In [2] is described a way of defining a group
action on C.

e Describe the definition of the group action and its properties in detail.
e Implement the performance of the group action and the scalar multiplication.

e Explain how this can be used in cryptography and give some examples of encoding and
decoding a message.

2 Project Rational Points on Conics
In [1] are described optimal fields of parametrization of rational curves.
e Summarize the results from Section 5.2 in [1] on rational points on conics.

e Implement the proposed algorithms to compute so-called integral-solutions of Legendre equa-
tions.

e Shortly describe how this helps for finding parametrizations of arbitrary rational curves in
optimal fields and illustrate this by examples.
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