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A conservative nonlinear difference approximation of

generalized Rosenau - Kawahara equation

CHEN Tao, ZHUO Ru, HU Jin-Song
(School of Science, Xihua University, Chengdu 610039, China)

Abstract: The numerical solution for an homogeneous boundary conditions of generalized Rosenau -

Kawahara equation is considered. A nonlinear two-level Crank-Nicolson difference scheme is designed.

The difference scheme simulates the conservation properties of the problem well. The prior estimate, ex-

istence and uniqueness of the finite difference solution are also obtained. It is proved that the finite

difference scheme is convergent with second-order and unconditionally stable by discrete functional anal-

ysis method. The numerical example show this scheme is feasible.
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Tab.1 The error comparison between the numerical solution and the solitary wave solution at various time

lelle el
P t r=h=0.1 r=h =0.05 r=~h =0.025 r=h=0.1 z=h =0.05 r=h =0.025
20 2.318382e—4 5.798475e—5 1. 449846e—5 6.599259e—4 1.650461e—4 4.126714e—5
3
40 4.022000e—4 1.006166e—4 2.515781e—5 1.206495e—3 3.017886e—4 7.545641e—5
20 3.366975e—4 8.421987e—5 2.105792e—5 9.522318e—4 2.383318e—14 6.022763e—5
8

40 6.423929e—4 1.607480e—4 4.020273e—5 1.926855e—3 4.823048e—14 1.215041e—4
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Tab. 2 Numerical simulations on the conservation invariant E”
p =3 p =38
r=h=0.1 r=h=0.05 r=h =0.025 r=h=0.1 r=h=0.05 r=h =0.025
t =20 1. 2428766784 1. 2428769554 1.2428770247 5.3081886045 5.3081892200 5.3081893739
t =20 1. 2428766785 1. 2428769556 1. 2428770248 5.3081886413 5.3081895352 5.3081919783
t =40 1. 2428766785 1.2428769554 1.2428770246 5.3081886413 5.3081895361 5.3081919869
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