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Associate Professor Jiakun Liu has made outstanding contributions to the area of 

nonlinear partial differential equations.   His works related to the regularity theory of 

Monge-Ampère equations and Hessian equations provide some of the milestones at the 

forefront of research on these topics at the international level. 

Jiakun received his PhD in Mathematics in 2010 from the Australian National University 

and went on to a Simons Postdoctoral Fellowship at Princeton University.  He joined 

the University of Wollongong in 2013.  He was awarded an ARC DECRA in 2014, an ARC 

Future Fellowship in 2022 and a Frontiers of Science Award in 2023. 

Jiakun’s main research interests are in nonlinear elliptic and parabolic partial differential 

equations, with a special focus on the regularity theory of Monge-Ampère equations 

and Hessian equations. 

The Monge-Ampère equation is one of the classical problems of mathematical analysis 

and arises naturally in the Monge-Kantorovich optimal mass transportation problem.  

Before Jiakun’s contribution, the state of the art relied on a famous paper by Caffarelli 

which established the regularity of the solution when the source and target domains 

are uniformly convex.  For practical purposes and numerical simulations, however, it 

has been desirable to obtain regularity results and universal estimates for domains which 

are convex, but not uniformly so.  (For example, one may consider a domain built by 

networks of circles and straight lines.)  In joint work with Chen and Wang, Jiakun 

unexpectedly solved this problem by introducing completely new techniques and ideas.  

Their ideas also led to the resolution of an open problem raised by Caffarelli and 

McCann. These contributions have appeared in the Annals of Mathematics and Commu- 

nications in Pure and Applied Mathematics. 
Another impressive contribution due to Jiakun is a result on the Lp Brunn- 
Minkowski inequality for p less than 1 but sufficiently close to 1, depending on the space 

dimension, which is one of the few positive results in the direction of a long-standing 

conjecture. This result joint with Chen, Huang and Li, appeared in Advances in 

Mathematics. 
Jiakun, together with Du, established a sharp Schauder theory for stochastic 
partial differential equations, which has been published in the Transactions of the 

American Mathematical Society. 

Furthermore, Jiakun has applied the theory of optimal transportation to practical 

problems concerning optimal resource allocation in emergency management, producing a 

fruitful collaboration with computer scientists. 


