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Abstract 

In this talk, I shall present some recently developed continuous Galerkin (i.e, finite element) methods and 

discontinuous Galerkin (DG) methods for approximating strong solutions of a class of linear elliptic PDEs in 

non-divergence form whose leading coefficients are only continuous or even only belong to the space of 

vanishing mean oscillation (VMO). Such PDEs are building blocks of fully nonlinear Hamilton-Jacobi-

Bellman equations arising from stochastic optimal control and financial mathematics. The proposed numerical 

methods can use either C0 or L2 finite element spaces, they are simple to implement and can be done using 

standard finite element or DG codes. On the other hand, the convergence analysis of the methods is quite 

involved and very technical, it requires establishing finite element and DG discrete Calderon-Zygmund 

estimates, which will be discussed in detail in the talk. Numerical experiments will be presented to demonstrate 

the effectiveness of the proposed finite element and DG methods.   
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