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Collective behavior arises in different contexts, both for non-living and living systems, ranging from 

simple robots, bacteria colonies and cell aggregates to flocks of birds and human crowds. Regardless of 

the nature of the agents involved, the main feature of collective behavior is that the individual dynamics 

is highly influenced by the presence of other individuals and by the external environment. The complexity 

of the interactions and of the individuals’ response to such stimuli requires an accurate description, often 

giving rise to mathematical models that can be hardly studied analytically. This leads to investigating the 

models numerically and, consequently, to computational challenges arising from 

the need to tackle such complex models. 

The aim of this minisymposium is to gather researchers who are interested in discussing recent 

mathematical models of collective dynamics, aimed at reproducing real-world phenomena. Depending on 

the scale of observation of the phenomena under study, microscopic, macroscopics and recent hybrid 

multi-scale approaches will be presented. 

The focus will be on the computational aspects encountered in the study of the models and to open 

challenges. Typical examples concern Monte Carlo methods for large systems of individuals in 

microscopic models, structure preserving schemes for Fokker-Planck and kinetic transport equations, 

finite volume and finite difference schemes for macroscopic diffusion equations. Advantages and 

drawbacks of the different techniques will be discussed, together with possible development of algorithms 

aimed at reducing computational costs. 
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