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Abstract 
 

In this talk, I will discuss an underground oil recovery model which include a third-order 
mixed derivatives term resulting from the dynamic effects in the pressure difference between 
the two phases. Analytic study on the computational domain reduction will be provided. A 
variety of numerical examples in both one and two space dimensions will be given. They show 
that the solutions may have many different saturation profiles depending on the initial 
conditions, diffusion parameter, and the third-order mixed derivatives parameter. The results 
are consistent with the study of traveling wave solutions and their bifurcation diagrams. 
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