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Preface 

These notes were written up after my lectures at the Beijing Normal University 
in January 2022. I am grateful to Yuan Zhou for organizing such an interesting 
intensive period. I would like to thank Ángel Arroyo and Jeongmin Han for reading 
the original manuscript and contributing valuable comments; as well as Janne 
Taipalus for some of the illustrations. 

The objective is the interplay between stochastic processes and partial differential 
equations. To be more precise, we focus on the connection between the nonlinear 
p-Laplace equation and the stochastic game called tug-of-war with noise. The 
connection in this context was discovered roughly 15 years ago, and has provided 
novel insight and approaches ever since. These lecture notes provide a short 
introduction to the topic and to more research-oriented literature, as well as to 
the recent monographs of Lewicka, A Course on Tug-of-War Games with Random 
Noise, and Blanc-Rossi, Game Theory and Partial Differential Equations. We also  
introduce the parabolic case side by side with the elliptic one, and cover some parts 
of the regularity theory. 

Jyväskylä, Finland Mikko Parviainen 
July 30, 2023
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