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Abstract

In this talk we introduce a new Hybrid High-Order (HHO) method for a linear elliptic
transmission problem in a bounded domain. In HHO the solution of the problem at hand is
approximated by attaching polynomials of degree k to the mesh cells and to their boundaries.
Specific element-local operators are then employed to obtain a high-order reconstruction of
the solution. Following this construction, a well-posed nonconforming discrete formulation is
obtained. A significant advantage of HHO is that cell-based unknowns can be eliminated locally
via a Schur complement, obtaining a global problem posed on the mesh skeleton. This in
turn allows to obtain a compact global linear system with a significantly reduced number of
unknowns.

In our scheme an auxiliary unknown, which plays the role of a Lagrange multiplier, is intro-
duced to deal with the nonhomogeneous transmission conditions. We prove that the proposed
method is optimally convergent in the energy norm, as well as in the L?-norm for the potential
and a weighted L%-norm for the Lagrange multiplier, for smooth enough solutions. Finally, we
include some numerical experiments that validate our theoretical results, even in situations not
covered by the current analysis.

Joint work with:
M. Cicuttin®, University of Liége, Belgium.
J. Munguia La Cotera?, Universidad Nacional de Ingenieria, Lima, Pert.

References

[1] BurmaN, E.; CicuTTIN, M.; DELAY, G.; ERN, A., An unfitted Hybrid High-Order Method
with cell agglomeration for elliptic interface problems, SIAM Journal on Scientific Computing
43, 2, (2021), A859-A882.

*Partially supported by ANID-Chile through FONDECYT project 1200051, e-mail: rbustinza®udec.cl
le-mail: matteo. cicuttin@uliege.be
2e-mail: jmunguial@uni.edu.pe



2]

3]

4]

[5]

[6]

BURMAN, E.; ERN, A.  An unfitted Hybrid High-Order Method for elliptic interface problems,
STAM Journal on Numerical Analysis 56, 3, (2017), pp. 1525-1546.

BusTinzA, R.; MUNGUIA, J., Revision del método Hibrido de Alto Orden para un problema de
difusion variable, REVCIUNI 21, 1, (2018), pp. 6-14.

BusTinzA, R.; MUNGUIA-LA-COTERA, J., A Hybrid High-Order formulation for a Neumann
problem on polytopal meshes, Numerical Methods for Partial Differential Equations 36, 3,
(2020), pp. 524-551.

Bustinza, R.; CicUTTIN, M.; MUNGUIA-LA-COTERA, J., A mized Hybrid High-Order for-
mulation for linear interior transmission elliptic problems, Pre-print 2020-12, Departamento de
Ingenieria Matematica, Universidad de Concepcion, Chile, (2020).

D1 PieTRO, D.A.; DRONIOU, J., The Hybrid High-Order Method for Polytopal Meshes: Design,
Analysis, and Applications, Vol. 19 of Modeling, Simulation and Applications series. Springer
International Publishing, (2020).



