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Context. Computability theory was initially developed on finite objects
like the natural numbers, and was later extended to infinite objects such
as real numbers, sets or functions. The two main approaches to computa-
tions with infinite objects are domain theory and representations. In the
first one, the objects are endowed with a partial order, thought as an ap-
proximation relation, and an infinite object is handled by successive finite
approximations. In the second one, the objects are encoded as infinite binary
sequences that can be manipulated by Turing machines.

Domain theory imposes more structure than representations (namely, a
partial order enjoying certain properties) and is therefore more restrictive.

Goals. The goal of this project is to bring closer together domain theory
and representations, by better understanding which partially ordered sets
are amenable to computations, beyond the current scope of domain theory.

There are simple examples of partially ordered sets admitting a natural
representation, but that do not satisfy the usual conditions required by
domain theory. We would like to characterize the partially ordered sets that
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can be endowed with a representation, or at least to identify sufficient and
necessary conditions on the partial order, in order to admit a representation.

The starting point will be to study concrete partial orders admitting a
representation and to extract the properties that make such a representation
exist.

More details. Domain theory mainly deals with partially ordered sets
that are directed complete, i.e. in which every directed set has a supremum,
and that are ω-continuous, i.e. which contain a countable set satisfying a
certain form of density. We will still consider directed complete partial
orders, but relax the ω-continuity condition.

Prerequisite. We require basic knowledge in computability (computable
function, computable set, recursively enumerable set). The relevant knowl-
edge in partially ordered sets and topology will be acquired during the in-
ternship.

Reference. The article [1] is an introduction to computability on real
numbers and other infinite objects. The book [2] contains all the needed
concepts about partially ordered sets.
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