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Abstract

Referring to the construction idea of the MUSCL scheme, we present a construction method for
high-order numerical fluxes. The higher order numerical flux is applied to the finite volume (dif-
ference) ENO, WENO and DG schemes to obtain single step higher order Semi-Lagrangian scheme.
For the one-dimensional Euler equations, this paper presents a new feature line processing scheme
in the feature space, which solves the difficulty that the Semi-Lagrangian method is difficult to gene-
ralize to multidimensional. Numerical experiments show that the new format is smaller than the
original format, the efficiency is higher, and the simulation effect on the shock wave is also greatly
improved.
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5. BEHB
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n+l n L 7
up = _E(fm/z =S ) (18)

BA PR AR(T) B T) T I EHERER08) R £, IXFEREHI D Bkt

B 1: —4 Burger 5712

FREITRA(1-2), H f(u)= u2/2,(x,t) € [0,21t]><[0,2],u0 (x) =sinx+0.5, RHBHLAEKME N TH
Table 1. Numerical error table for single-step second-order ENO, DG format and original format at = 0.5
# 1. BEZH ENO, DG HERSRIERAE 1= 0.5 HRIMBEIRER

FV-ENO2-HNF |u, —u

, FV-ENO2 |, —u],

N RZE M4 CPU(ms) Rz RZE M4 CPU(ms) IRZE L
100 6.33e-004 — 0.00e+000 1.00 1.14e-003 — 0.00e+000 1.80
200 1.65e-004 1.93 1.00e+000 1.00 3.20e-004 1.84 1.00e+000 1.94
400 4.34¢-005 1.93 4.00e+000 1.00 8.66e-005 1.89 7.00e+000 1.99

FD-ENO2-HNF [, —u], FD-ENO2 ||u, —u,

100 5.04-004 — 0.00e+000 1.00 1.04¢-003 — 0.00e+000 2.06

200 1.33¢-004 1.92 1.00e+000 1.00 2.87¢-004 1.87 3.00e+000 215

400 3.50e-005 1.93 5.00e+000 1.00 7.71¢-005 1.90 1.10e+001 2.20
DG2-HNF [, —ul, RKDG2 [, —ul,

100 1.59¢-004 — 1.00e+000 1.00 6.14¢-004 = — 4.00e+000 3.86

200 4.01¢-005 1.99 2.00e+000 1.00 1.47¢-004 2.06 1.90e+001 3.66

400 1.02¢-005 1.98 9.00e+000 1.00 3.37¢-005 2.09 7.30e+001 3.30

Table 2. Numerical error meter of third order WENO scheme in = 0.5 FVWENO3-HNF
2 2.1=0.5 BFI = WENO #&RABIRER

FV-WENO3-HNF /' FV-WENO3 /' FD-WENO3-HNF /' FD-WENO3 /'

N R B £k R K4 R U6V = K4
100 5.54e-004 — 9.06e-004 - 4.58e-004 — 8.70e-004 -
200 1.42e-004 1.96 2.11e-004 2.09 1.22e-004 1.91 2.06e-004 2.07
400 3.63e-005 1.97 3.49e-005 2.59 3.16e-005 1.94 3.61e-005 2.51
800 9.04e-006 2.01 3.28e-006 3.41 7.87e-006 2.01 3.62e-006 3.32
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Figure 1. The local comparison of real and numerical solutions in = 1.5
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Figure 2. The overall comparison between the true solution and the numerical solution in # = 0.15
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Figure 3. The local comparison between the true solution and the numerical solution in #=0.15
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