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Abstract

Cut Finite Element Methods (CutFEM) provide an attractive alternative to
standard finite element discretizations by allowing interfaces and boundaries
to intersect the computational mesh arbitrarily, while retaining the accuracy
and stability properties of conforming finite element methods [1]. In this talk,
I introduce CutFEM and discuss recent developments in this class of unfitted
finite element methods. I begin with the Stokes interface problem and present
stabilization techniques that preserve the incompressibility constraint, as well
as approaches to achieve pressure robustness [2, 3]. Starting from stationary
problems, I then describe our strategy for time-dependent PDEs in evolving
domains [4, 5]. T also present recent developments of CutFEM within a discon-
tinuous Galerkin formulation for hyperbolic PDEs [6, 7].

References

[1] E. Burman, P. Hansbo, M. G. Larson, and S. Zahedi. Cut finite element
methods. Acta Numerica, 34:1-121, 2025.

[2] T. Frachon, P. Hansbo, E. Nilsson, and S. Zahedi. A divergence preserving
cut finite element method for Darcy flow. SIAM Journal on Scientific
Computing, 46(3):A1793-A1820, 2024.

[3] T. Frachon, E. Nilsson, and S. Zahedi. Divergence-free cut finite element
methods for Stokes flow. BIT Numer. Math., 64(4):39, 2024.

[4] P. Hansbo, M. G. Larson, and S. Zahedi. A cut finite element method
for coupled bulk-surface problems on time-dependent domains. Comput.
Methods Appl. Mech. Engrg., 307:96-116, 2016.

[5] S. Myrbéck and S. Zahedi. A high-order conservative cut finite element
method for problems in time-dependent domains. Comput. Methods Appl.
Mech. Engrg., 431:117245, 2024.

[6] P. Fu, T. Frachon, G. Kreiss, and S. Zahedi. High order discontinuous
cut finite element methods for linear hyperbolic conservation laws with an
interface. J. Sci. Comput., 90(3):Paper No. 84, 39, 2022.

[7] P. Fu, G. Kreiss, and S. Zahedi. A bound preserving cut discontinu-
ous Galerkin method for one-dimensional hyperbolic conservation laws.
ESAIM: Math. Model. Numer. Anal., 58(5):1651-1680, 2024.



