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Drinfeld modules:

o Introduced in the 19708  Drinfeld, 1974.

o Foundation of the class field theory for function fields.

o Function field analogues to elliptic curves

o Theory well developed and established.
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o Drinfeld modules are very abstract project with no graphical representation.

o Develop intuition.

o Create conjectures.

o Test conjectures and create databases  Hayes, 1994.
SageMath benefits:

o SageMath reaches numerous and various mathematicians.

o Benefit from Free and Open Source Software.

o Elementary building blocks were already in SageMath.
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Definition: algebraic structure on geometric objects

Function field

Einttee el

A Drinfeld module endows K with a structure of F,[T]-module.

Definition
A Drinfeld F, [ 7]-module over X is an [F,-algebra morphism (satisfying extra conditions)

¢ :F,[T] — {f € Endg, (K) defined over K} = SpanK((T" tx xq[),'ezzo) = K{z}.
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Parent/Element framework
Every object is either:

o aset(Parent);

o an element in the set (Element);

o a category whose objects are Parents.

Drinfeld modules do not really fit.

o Drinfeld modules should be objects in a category, so Parents.

o Drinfeld modules are not sets, so should not be Parents.
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1. Making Drinfeld modules Parents without Elements.

o Strong mathematical soundness.
o Follow EllipticCurve.
o Drawback 1: Parents should have Elements.
o Drawback 2: the category of a Parent must be a subcategory of Sets.
2. Making Drinfeld modules a CategoryObject.
o Drawback: barely used in the codebase.
3. Making Drinfeld modules Elements and their category a Parent.

o Drawback 1: the category of Drinfeld modules should be a proper Category.
o Drawback 2: technical difficulties for the implementation of morphisms.

After a passionate debate, we made Drinfeld modules Parents without Elements.
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o
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o
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(@]

The development is still active, with contributions welcome.

@)

We had great feedback from the community.

First features were released in SageMath 10.0. The rest is being reviewed.
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