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In this paper we study the behavior of various topologies on classes of
models and their mappings under model functors in the abstract model-
theoretic framework of Institution theory.

The theory of Institutions (otherwise known as ”Institution-Independent
Model Theory”) constitutes the main branch of categorical abstract model
theory, and formalizes the notion of a logical system, including syntax, se-
mantics, and the satisfaction relation between them, without being restricted
by the concrete characteristics of any particular logical system (for example,
First Order Logic and its extensions) [1]. The main advantages of this ap-
proach is the aforementioned base logic-independence, the ability to preserve
results under change of notation, and the ability to study different logical
systems in a uniform manner.

In this abstract, we propose the study of logic and topology indepen-
dently of the underlying logic, through Institutions. For every signature Σ
we study three different classes of topologies over the category of models
Mod(Σ). Two of these classes are based on Lewitzka’s approach in Univer-
sal logic [7, 8], where he defines for every logical system a ”natural” topology
within the system’s theory set, i.e. the Semantic Topology (SM). We study
SM, whose base in the institutional context is defined over the finite subsets
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of Sen(Σ)[1], and the Identification Semantic Topology (ISM) [6], which is
proven to be the Kolmogorov Quotient of SM. The third class of topologies is
generic (i.e. defined over an arbitrary base, with no further restrictions), and
is used as a general object for comparison and reference. We derive results
on their behavior and their relation to the separation axioms, expanding on
past results [5, 6].

Furthermore, we consider the functors between model categoriesMod(ϕ) :
Mod(Σ′) → Mod(Σ) induced by translations, which are signature mor-
phisms ϕ : Σ → Σ′. Finally, we investigate the necessary conditions needed
for topologies (and the model functors), such that topological structure and
specific properties of these topologies are preserved under Mod−1(ϕ) and
Mod(ϕ).

Our findings generalize previous results from [3, 6, 10], and build upon
and advance our earlier work presented in [4]. The novel framework we
establish in our line of study [2, 9], which examines the properties of logi-
cal topologies in the institution-theoretic setting, contributes to the ongoing
development at the interface of mathematical logic and topology, by high-
lighting the affinity between topology and formal semantics.
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