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A conservation difference scheme for generalized Rosenau-KdV-RLW equation
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(School of Science, Xihua University, Chengdu 610039, China)

Abstract: In this paper., the numerical solution of initial-boundary value problem for generalized

Rosenau-KdV-RLW equation with non-homogeneous boundary condition is considered. A nonlinear two-

level Grank-Nicolson difference scheme is designed. The difference schemes simulate two conservative

quantities of the problem. The existence and uniqueness of the difference solutions are also proved. It is

proved by the discrete energy method that the difference scheme is second-order convergence and uncon-

ditionally stable. Numerical experiments verify the theoretical results.
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Tab.1 The error comparison between the numerical solution and the solitary wave solution at various time
[ell - el
b t r=h=0.1 r=h=0.05 r=h =0.025 r=h=0.1 t=h=0.05 r=~h =0.025
20 8.2669685e—3 2.0723939e—3 5.1845851e—4 2.0404633e—2 5.1144890e—3 1.2794351e—3
’ 40 1.5801770e—2 3.9628542e—3 9.9145008e—4 3.9419162e—2 9.8818494e—3 2.4721060e—3
20 7.7709095e—3 1.9503753e—3 4. 8808740e—4 1.9231273e—2 4.8249826e—3 1.2103906e—3
’ 40 1.6027640e—2 4,0233016e—3 1.0068746e—3 4.0197792e—2 1.0088087e—2 2.5257172e—3
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Tab. 2 Numerical simulations on the conservation invariant Q" and E”
Q En
P t r=h=0.1 r=h=0.05 r=nh =0.025 r=h=0.1 r=h =0.05 t =h =0.025
0 8.02671121088 8.02671120596 8.02671120348 6.53633235012 6.53660117466 6.53666841769
3 20 8.02670599814 8.02670658622 8.02670326303 6.53633316438 6.53660122571 6.53666843597
40 8.02682305532 8.02673655885 8.02671082198 6.53633317289 6.53660122718 6.53666842141
0 7.52139667006 7.52139648265 7.52139638846 5.11028988758 5.11050190243 5.11055494256
5 20 7.52132574924 7.52125236941 7.52110144671 5.11029086725 5.11050220019 5.11055625169
40 7.52147868838 7.52129135953 7.52111117477 5.11029104611 5.11050230948 5.11055710055
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