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ABSTRACT. We introduce a methodology to combine discontinuous Galerkin methods with
symplectic time integrators for wave propagation problems. The numerical methods are de-
signed preserving the Hamiltonian structure of the equations to then prove the energy con-
servation of the semidiscrete scheme. Then, symplectic time integrators are applied obtaining
fully discrete schemes conserving a slightly modified discrete energy. We present numerical
examples comparing the long-time behaviour of the energy conserving discontinuous Galerkin
methods with their dissipative analogous.

Keywords: finite element methods, discontinuous Galerkin methods, hybrid/mixed methods,
symplectic methods, elastodynamics, energy conservation, Hamiltonian systems

Mathematics Subject Classifications (2010): 65M60, 65M15, 65M20

REFERENCES
1. Manuel A Sénchez, C Ciuca, Ngoc Cuong Nguyen, J Peraire, and Bernardo Cockburn, Symplectic hamiltonian
hdg methods for wave propagation phenomena, Journal of Computational Physics 350 (2017), 951-973.
2. Yulong Xing, Ching-Shan Chou, and Chi-Wang Shu, Energy conserving local discontinuous Galerkin methods
for wave propagation problems, Inverse Probl. Imaging 7 (2013), no. 3, 967-986. MR 3105364
DEPARTMENT OF AERONAUTICS, IMPERIAL COLLEGE LLONDON
E-mail address: cistian.ciucal3@imperial.ac.uk
SCHOOL OF MATHEMATICS, UNIVERSITY OF MINNESOTA
E-mail address: cockburn@math.umn.edu
DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS, MASSACHUSETTS INSTITUTE OF TECHNOLOGY
E-mail address: cuongng@mit.edu
DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS, MASSACHUSETTS INSTITUTE OF TECHNOLOGY
E-mail address: peraire@mit.edu
INSTITUTE FOR MATHEMATICAL AND COMPUTATIONAL ENGINEERING, PONTIFICIA UNIVERSIDAD CATOLICA
DE CHILE

E-mail address: manuel . sanchez@ing.puc.cl



