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Abstract

In this paper, we develop an improved numerical scheme satisfying two conservation laws for
two-dimensional linear advection equations, which satisfying both the numerical solution and
numerical energy conservative. The numerical results show that the scheme has the super-con-
vergence property away from the extreme points, and can keep the structure of the solution well.
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Table 1. The error and convergence order of interval [0, 1] x [0, 1]
2 1. [0, 1] x [0, 1] X [BI Ay IR Z= AT ST

N L iy L Fr
40 x 40 1.7628E—-02 - 2.8709E-03
80 x 80 6.8424E-03 1.3653 6.1231E-04 2.2292
160 x 160 2.5751E-03 1.4099 1.2469E-04 2.2959
320 x 320 9.8125E-04 1.3919 2.6001E-05 2.2617
640 x 640 3.5785E-04 1.4553 5.5150E-06 2.2371
1280 x 1280 1.2738E-04 1.4902 1.1576E—-06 2.2522

Table 2. The error and convergence order of interval Q
= 2. Q XiB)AiRZ FL S

N L i1 L i1
40 x 40 2.7805E-03 - 6.3336E—04
80 x 80 2.1383E-04 3.7008 7.3439E-05 3.1084
160 x 160 3.4851E—05 2.6172 8.9923E-06 3.0298
320 x 320 4.3248E-06 3.0105 1.1473E-06 2.9704
640 x 640 5.7024E-07 2.923 1.4118E-07 3.0226
1280 x 1280 7.1261E-08 3.0004 1.7734E-08 2.9929
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Figure 1. Results of example 4.2 at different time
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