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Abstract

This article develops a new discontinuous Galerkin (DG) method using the one-stage ADER (Arbi-
trary DERivatives in time and space) approach for the temporal discretization. This current me-
thod employs the differential transformation procedure recursively to express the spatiotemporal
expansion coefficients of the solution through the low order spatial expansion coefficients, which
enables the method to easily achieve arbitrary high order accuracy in space and time. In compari-
son with the traditional ADER schemes, this method avoids solving the generalized Riemann
problems at cell interfaces. Compared with the Runge-Kutta DG (RKDG) methods, the proposed
method needs less computer memory storage due to no intermediate stages. In summary, the re-
sulting method is one-step, one-stage, fully-discrete, and easily achieves arbitrary high order ac-
curacy in space and time. Several examples illustrate the good performances of the present me-
thod: high order accuracy for smooth solutions, good resolution for discontinuous solutions and
high efficiency.
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Figure 1. Solving the linear advection equation by third order (left) and fifth order (right) ADER-DG methods, ¢ = 8
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Figure 2. Solving the one-dimensional Bugers’ equation by third order (upper) and fifth order (lower) ADER-DG methods.
Left: example 1), ¢=1.5/r ; Right: example 2), +=0.5
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Figure 3. Solving the two-dimensional Bugers’ equation by third order (upper) and fifth order (lower) ADER-DG methods,
t=1.5/n . Left: the cutting-plot along x = y ; Right: three-dimensional bird’s eye view
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