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Abstract

An oscillation-free high order scheme is presented for regularized long wave equations by using
the normalized-variable formulation in the finite volume framework. It adopts the QUICK finite
volume scheme as the basic scheme to obtain high order accuracy in smooth solution domain. In
order to suppress unphysical oscillations of numerical solutions by high order linear schemes, the
CBC (convection boundness criterion) condition is combined with the TVD (total variation dimi-
nishing) constraint to design a bounded QUICK scheme. Numerical results demonstrate that the
present scheme possesses good robustness and high resolution.
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1E K% 5 & (Regularized Long Wave Equation, RLW) A] ik A
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Upstream Interpolation for Convective Kinematics)#% xX[2] % = ki XAdi{E % =0 CUI (Cubic Upwind Interpo-
lation) [ 312 £ WL (1) FH T X 00 2 B mr B s =X, AEBATTERANH 2 A vE,  G =R SRR . AL,
T AR S m R S &, MG AR i Ak U [4] [5].
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Figure 2. The regions of the TVD (shaded) and
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Figure 3. The NV line of the oscillation-free QUICK
scheme in the BAIR and TVD region
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Table 1. Error norms with their corresponding accuracy orders at t = 10

3 1 t= 10 BRERIRETTH LB RS EM

N L, Yk L, IRZERY L, Y64k L, wZEHr L, Y%k L, =ZEH
200 0.064156 - 0.012697 - 0.003816 -
400 0.000613 6.71 0.000163 6.28 0.000082 5.54
800 0.004138 1.98 0.000823 1.97 0.000250 197
1600 0.000790 2.11 0.000171 2.07 0.000058 2.01
Table 2. Exact and numerical values of three conservation laws at different times with N = 800
5z 2. N = 800 R A EIRZIF =N FIEENERESHERE
H:J‘]\ETJ |1 Iz |3
TR 3.979950 0.810462 2.579007
0 3.979927 0.810438 2.578941
5 3.980021 0.810474 2.579062
10 3.980116 0.810511 2.579183
15 3.980211 0.810548 2.579304
20 3.980306 0.810584 2.579425
Table 3. A solitary wave with N =800 at t = 20
5% 3. 7E t =20 A% N = 800 AT AR S H bR AV EL 3R
HfE % L, 62k L, ik I, I, Iy
ARCHE 0.000086 0.000025 3.98031 0.81058 2.57943
CHR[12] 0.000378 0.000134 3.97995 0.81046 2.57900
ik[13] 0.000065 0.000026 3.97990 0.81050 2.57900
CiR[14] 0.000043 0.000013 3.97989 0.81050 2.57900
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Figure 4. A profile of numerical solution and exact solutio

E 4. BIRRIBREOBUERMR(SSL) MER R (B2 B



SR IE K 7 FE R —Fh £ F NV/TVD K

=}

=]

T3 R IR

w
rr 1t 1 rrrrfrrrrrrrrrrrrrrrr

+=10
+=15
+=20,
+30)

Figure 5. Interaction of two solitary waves
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Table 4. Numerical values of three conservation laws during the interaction of two solitary waves

4 ANMUEREERSET = TIERNBERE

i [ I, I, I
AEE 37.916667 120518612 744.04231
5 37.917616 120.470019 743.799395
10 37.919329 120.457940 743.672756
15 37.920742 120.472310 743.699338
20 37.922153 120.439862 743542543
25 37.923566 120.420795 743.384951
30 37.924979 120.402354 743.229495
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Figure 6. Wave undulations at two time instants for d = 5
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Figure 7. Wave undulations at two time instants for d = 2
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