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Abstract： 

In this talk, I will first show some examples using IIM to solve full 

Navier-Stokes equations with moving interfaces. Then I will 

introduce the augmented approach through simple examples. In the 

augmented approach, we introduce an augmented variable so 

that the original problem can be solved easily, or faster. Sometimes it 

is only way to get accurate discretization. Applications includes the 

pressure condition for Stokes equations with non-slip boundary 

conditions; fast IIM for elliptic interface problems with piecewise 

constant coefficient; problems defined on irregular domains, 

simulations and sensitivity analysis for flow past obstacles; and 

moving incompressible interfaces in incompressible flows. 

 

Using the augmented IIM, we have a unified approach for solving 

Navier-Stokes equations in various setting. Often the GMRES 

method is used to solve the augmented variable. An open 

problem is how to develop preconditioning techniques for the Shur 

compliment for which we only know the matrix-vector multiplication. 

I show one example whose condition number is order one, but almost 

all the Matlab iterative solvers failed. 

 

I will also explain how the IIM can be coupled with the level set 

function for free boundary and moving interface problems. Along 

this line, the basic idea of the level set algorithm will also be 

introduced with some applications. 
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