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In this talk, I will present examples of constructing mathematical models for the same natural 
phenomenon at different time/space scales, particularly at microscopic, mesoscopic, and 
macroscopic levels. In the case of fluids, this hierarchy of scales begins with Newton's laws of 
motion, passes through the Boltzmann equation, and reaches up to fluid equations such as the 
Euler or Navier-Stokes equations. At each stage of this connection, I will discuss which type of 
questions mathematicians aim to answer. I will then focus more on the mesoscopic and 
macroscopic scales, providing examples of mathematical models from my research area. 
Specifically, I will discuss run-and-tumble models for chemotactic bacteria and differential 
equations used in modelling structured populations, such as neuron populations and selection-
mutation processes.
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