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Abstract： 
I am going to divide my last talk into three parts. The first part is 
about the Immersed Finite Element Method (IFEM)  for one and two 
dimensional elliptic interface problems (Poisson and elasticity systems)  
involving discontinuities in the coefficients and in the solution. The  
triangulations in IFEM do not need to fit the interfaces. The basis functions are 
constructed to satisfy the interface jump conditions either exactly or  
approximately.  Both non-conforming and conforming finite element spaces are 
considered. In either approach, the structure is preserved and the degree of the 
freedom remains. Error estimate for the corresponding interpolation functions 
and the solution are also provided. 
 
For problems with  non-homogeneous jump conditions, we have developed a 
new strategy to transform the original interface problem to a new one with 
homogeneous jump conditions using the level set function representation. In the 
second part of my talk, I will give an introduction to the level set method. 
 
The third part is devoted to a source removal technique. In this approach, we 
use the level set function representation to construct a function that has the 
same jump conditions as the original one. Then we can transform the original 
problem with delta function singularities into one with homogeneous jump 
conditions. Such a technique has been applied to bot finite difference and finite 
element formulations. This approach may leads to a second order discrete delta 
function for some problems. 
 
The rest of time, if there is any, will be devoted to more applications, such as an 
inverse problem in shape identification, non-linear interface problems such as 
weighted minimal surface problem, and MR-fluid with iron particles. 
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