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The prize is awarded to the paper 

Lyapunov exponents of the Kuramoto–Sivashinsky PDE  by Edson RA, 
Bunder JE, Mattner TW, Roberts AJ. Lyapunov exponents of the Kuramoto–
Sivashinsky PDE, published in the ANZIAM Journal,  2019, Jul; 61(3):270-85. 

The Kuramoto–Sivashinsky equation is a fourth-order nonlinear partial 
differential equation that arises in a variety of physical systems, particularly 
in contexts involving instabilities and spatiotemporal chaos. It is widely 
studied in mathematical physics as a prototype for understanding 
turbulence, pattern formation, and chaotic dynamics.   

The paper analyses the chaotic dynamics inherent in the Kuramoto–
Sivashinsky equation.  An exhaustive computational calculation of the 
Lyapunov exponents is performed.  This calculation is numerically 
challenging because of the need to renormalise and the calculation of 24 of 
these exponents represents a significant achievement.  This led to novel 
information about how the Lyapunov exponents and Kaplan-Yorke 
dimension depend on the domain size and allowed the authors to track the 
development of increasingly chaotic regimes.  The authors were able to 
also conclude that the Kuramoto–Sivashinsky equation maybe analysed by 
a domain reduction method with suitable coupling, proposing important 
future directions from this work.  

The paper has already received significant citations with 48 on google 
scholar.  It represents a fundamental study on one of the most difficult 
problems in applied mathematics, the chaotic behaviour of partial 
differential equations.  

 


