2017 % 1 A
CRIECN AT

Journal of SichuanUniversity (Natural Science Edition)

Wl X ¥ FHROARHF RO Jan. 2017

Vol. 54 No. 1

doi: 103969/j. issn. 0490-6756. 2017, 01. 001

Rosenau-RLW FREBMINFEE 7K

KoOE'. ¥

T,

(L PR 2B R BE . IR 6100645 2. PHARIC2 A 2Bt . W#B 610039)

i E. KL RosenauRLW F R AE P Mg A ERTTHARRET —AZEdhm
MESRR EBRXBIFRENT T RGFERER. REALITHRT 25 M GEEE—K. %
BT E 5 M R R EAE T F AR AR B R AT T A K0 K S R A AR
M MBI ET ARG TR, FLE S BAE R 2 HETAR S ELHFE.

K17 : RosenauRLW F 42 R 24 Tl AR K

FESZES. 0241.82 X EkARIRAD . A

XEHE . 0490-6756(2017)01-0001-06

Weighted conservative difference scheme for the Rosenau-RLW equation
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Abstract: In this paper, a numerical method for an initial-boundary problem of the Rosenau-RLW equa-

tion is considered. A three-layer weighted conservative difference scheme is proposed. The scheme simu-

lates the conservation property of the equations. The existence of discrete solution is discussed. The pri-

ori and error estimates of the discrete solution are derived, the second order convergence and uncondi-

tional stability of the discrete solution are analyzed by the discrete energy method. Numerical examples

verify the reliability of the scheme and that the accuracy of the calculation can be improved by adjusting

weighted coefficient properly.
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Tab.1 The errors of numerical solutions at z = 20 with various @

0 | o"—um | o —um | . | ot —w |/ | vt —un |l o/t —u /o —u |
0. 50 6.0316e—3 2.3173e—3 - -
0.75 6.2443e—3 2.4061e—3 3.96764 3.96524
1.00 6.4503e—3 2.5037e¢—3 3.96542 3.96223
1. 25 6.6533e—3 2.5834e—3 3.96315 3. 95915
150 6.8594e—3 2.6719¢—3 3. 95850 3.95282

*k2 ZEBRE:=200=0.5 FAS K THERZE

Tab.2 The errors of numerical solutions at¢ = 200 = 0. 5 with various r and A

T h [ or—um | o —um | o ot —u |/ o —ur | o/t —ut o/ ot —um |-
0.2 0.2 2.7153e—2 1.0561e—2 - -
0.1 0.1 6.8594e—3 2.6719e¢—3 3. 95850 3.95282
0. 05 0. 05 1.7199e—3 6.7011e—4 3.98825 3.98732
0.025 0.025 4.2998e—4 1.6765e—4 3.9999 3.99690
% 3 TERBAEADRZ BN S S =S [3]  Zhang W, Chen X, Li Z, etal. Orbital stability of sol-

(h=7t=0.1,0 =0.5)
Tab. 3 Discrete mass energy of Scheme 2 when
(h=7=0.1,d =0.5)

: Q E"
5 7.59064 6. 24948
10 7.59065 6. 21961
15 7.59065 6. 24975
20 7.59066 6. 24987
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Fig. 1 Exact solutions of u(x,t) atz = 0 and nu-

merical solutions computed by Scheme 1
withh =7 =0.1latt = 10,7 = 20
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