Manipulating Very Large Data in A Discrete Manner
with Applications in Medical Diagnosis and Patient
Monitoring

Abstract: The theory of atomic structures with finite supports, having historical roots in the
permutative models of Zermelo Fraenkel set theory with atoms originally developed to prove the
independence of the axioms of choice, allows a discrete/finitary representation of infinite
structures having sufficient symmetries to be handled in a concise way. More precisely, this theory
considers as equivalent the objects of a structure having a certain degree of similarity, focusing

only on those objects that are ‘essentially different’, by analyzing the properties of finite supports.

This atomic framework, that satisfies Tarski's concept of logicality, generalizes the classical
Zermelo-Fraenkel set theory by allowing infinitely many basic elements that have no internal
structures and can be compared only for equality (called atoms) instead of a single basic element
represented by the empty set. Sets with finite supports are also used in computer science to

formally model concepts in programming such as renaming, binding and fresh names.

In this presentation we start by analyzing the consistency of various choice principles in the
field of atomic structures and by describing the notion of atomic cardinality without using ordinals.
We present specific arithmetic and order properties of finitely supported cardinalities. We
introduce various definitions for finite sets of Cantor type, of Tarski type, of Dedekind type, of
Kuratowski type, of Mostowski type, or of Levy type, in the framework of finitely supported

structures, and emphasize the connections and differences between them.

We are also able to present strict implications between these forms of finite. Then we focus
on the properties of Dedekind finite sets and of infinite sets containing no infinite uniformly

supported subsets that are used in order to provide a computational study of infinite fuzzy sets.

We investigate multisets, fuzzy sets, L-fuzzy sets and group-valued (generalized) multisets
over infinite alphabets within the context of finitely supported sets. By using finite supports, we
can describe these structures in a finite and constructive way. This approach, that allows us to

provide a discrete characterization for very large sets of data, may be used to model complex,



uncertain, and repeated data in medical diagnostics, patient monitoring, and decision-making
systems. Actually, we may allow symptoms or diseases to appear multiple times and incorporating
fuzzy to handle ambiguity. When involving the alternative forms of finite, a very high volume of
data can be managed in a computable manner. We conclude our presentation by presenting

concrete applications in the medical field.
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