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Most physical, chemical, biological and economic phenomena present an intrinsic 
degree of randomness. These are typically modeled by stochastic differential equations 
(SDEs). SDEs are typically constructed with respect to the Wiener process (i.e. Brownian 
motion). In some cases, the evaluation of the integral may depend on how the stochastic 
integral is constructed, i.e. right-hand limit, left hand limit, Simpson's rule, etc. The aim 
of this course is to give an overview of how these construction issues of stochastic 
integrals arise in applications and how to prove theorems using a powerful tool from 
Kurtz and Protter (1991). This tool arises by considering convergence of stochastic 
integrals with respect to sequences of stochastic processes. In addition to convergence 
of stochastic integrals, this course will provide motivation for theoretical mathematics and 
physics in proving theorems for a variety of applications in physics, biology and 
atmospheric science. 
 
CONTENT 
Day 1: Introduction to stochastic processes and stochastic integrals 
Day 2: The Langevin equation and homogenization 
Day 3: Convergence of Stochastic Integrals 
Day 4: Applications of convergence to physics and biology 
Day 5: Sliding dynamics and applications in atmospheric science 
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*Registration is free, but inscription is required before 27th September 2022: So as 
to inscribe go to https://forms.gle/5mDRwJMAchdUCAmJA and fill the registration form.  
                              
 
 
 


