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ABSTRACT. I will give an introduction to Cut Finite Element Methods (CutFEM) for interface
problems and present our recent development that results in pointwise divergence-free velocity
approximations of incompressible flows.

I will first introduce a cut finite element discretization of a Darcy interface problem based
on the mixed finite element pairs RTy X Q. [1]. Here, Qy is the space of discontinuous polyno-
mial functions of degree k and RT} is the Raviart-Thomas space. I will then based on H"-
conforming finite elements present cut finite element methods for the Stokes equations [2].
These methods exhibit optimal convergence order for the velocity, pointwise divergence-free
velocity fields, and well-posed linear systems, independently of the position of the bound-
ary/interface relative to the computational mesh. In cut finite element methods Dirichlet
boundary conditions are imposed weakly, which gives rise to some challenges that I will dis-
cuss.
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