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Abstract

In this paper, based on the differential transform strategy, we introduce high order full discrete
discontinuous Galerkin methods for one-dimensional hyperbolic conservation laws. Compared
with the standard discontinuous Galerkin methods, the current methods enjoy the following ad-
vantages including low storage as well as keeping arbitrary high order accuracy in time. In com-
parison with the ADER methods, the resulting methods avoid the complicated Cauchy-Kowalewski
procedure and the coding is easy at the same time. In addition, numerical results also indicate that
the resulting methods enjoy genuine high order accuracy for smooth solutions, and keep steep
discontinuity transition.
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Table 1. Third-order method error and precision order

= 1. ZMEERIREMEE M

W % L'iRZ% IR LR FEEERY LAR7E FEEERY
25 1.5172E-04 1.1963E-04 1.5161E-04
50 1.9127E-05 2.99 1.5076E—-05 2.99 1.9107E-05 2.99
100 2.3568E—06 3.02 1.8539E-06 3.02 2.1627E-06 3.14
200 2.9683E—07 2.99 2.3362E—07 2.99 2.7882E-07 2.96
400 3.7399E-08 2.99 2.9457E-08 2.99 3.6196E-08 2.95
800 4.5990E—09 3.02 3.6169E-09 3.03 4.1885E—09 3.11
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Figure 1. The numerical result of the linear convection equation at time ¢ = 2. Grid n = 100
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Figure 2. Numerical results for the Burgers equation, grid n = 100. Left: t = 1.5/, right: 1= 0.5
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Figure 3. At the time ¢ = 7, the result of the grid is n = 100. Water depth (left) and speed (right)
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Figure 4. At the time ¢ = 2.5, the result of the grid is n = 100. Water depth (left) and speed (right)
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Figure 5. The numerical result of Sod problem at = 1.3, grid n = 200. From left to right: density, speed, pressure. nx = 200
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Figure 6. Lax problem numerical results at = 1.3. Grid n = 200. From left to right: density, speed, pressure
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