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Abstract

This seminar explores how complex networks can serve as a powerful framework
for modeling transmission phenomena within a population, with a particular
focus on epidemiology.

We begin by introducing the classical deterministic SIR epidemiological
model ([1]), which provides a foundational understanding of disease transmission
dynamics under the assumption of homogeneous mixing. However, real-world
populations exhibit significant heterogeneity in contact patterns, requiring more
sophisticated modeling approaches.

To address these complexities, we will review various mean-field approxi-
mations that, incorporating stochasticity in population structure, offer a more
realistic representation of disease spread ([2]).

The core of the seminar will focus on a Degree-Based Mean-Field approach
for homogeneous complex networks. We will explore its analytical formulation
and discuss the implications of network structure on epidemic thresholds ([3]).
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