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A linearized difference method for generalized SRLW

equation with damping term
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Abstract: In this paper, numerical solution of the initial-boundary value problem of dissipative general-

ized SRLLW equation with damping term is considered. A three-level linearized difference scheme with

second order accuracy is proposed. It is proved that the difference scheme is convergent and stable by u-

sing mathematical induction and discrete functional analysis. Efficiency of the method is demonstrated by

some numerical examples.
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Tab.1 Error comparison between the numerical solution and the solitary wave solution at various time
e [
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=0.2 8.911 778 3 e—4 2.192 188 3 e—4 5.281 620 2 e—5 1.079 304 0 e—3 2.689 724 4 e—4 6.365 248 5 e—5
u t=0.6 1.786 6527 e—3 4.432 3297 e—4 1.055624 8 e—4 2.119 4314 e—3 5.215579 9 e—4 1.230422 3 e—4
t=1.0 1.929 729 2 e—3 4.804 189 2 e—4 1.142 4629 e—4 2.222 307 4 e—3 5.712 1651 e—4 1.586 916 5 e—
t=0.2 1.029 866 6 e—3 2.569 566 6 e—4 6.175 165 8 e—5 9.987 588 5 e—4 2.392 227 8 e—4 5.764 762 3 e—5
13 t=0.6 2.122 0191 e—3 5.242 111 3 e—4 1.273 751 7e—4 1.852 9075 e—3 4.584 861 9 e—4 1.951 5654 e—4
t=1.0 2.288 7455 e—3 5.734 911 3 e—4 1.359999 9 e—4 2.049 5055 e—3 5.068 677 8 e—4 1.209 677 3 e—4
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Tab. 2 Error comparison between the numerical solution and the solitary wave solution at various time
[+ 1le [
t=h=0.1 t=h=0.05 r=h=0.025 t=h=0.1 t=h=0.05 r=h=0.025

t=0.2 1.207 6350 e—3 2.9933941e—4 7.1333075e—5 1.441456 9 e—3 3.567 977 0 e—4 8.499 198 3 e—5

u t=0.6 2.244 262 6 e—3 5.552 344 7 e—4 1.322 5697 e—4 2.674 064 8 e—3 6.621 294 6 e—4 1.577 380 0 e—4
t=1.0 2.237 206 5 e—3 5.540 6496 e—4 1.319 986 5 e—4 2.738 2520 e—3 6.779 640 3 e—4 1.615067 1 e—4

t=0.2 1.069 202 8 e—3 2.652 5507 e—4 6.3220396 e—5 9.1434630e—4 2.267 8529 e—4 5.410430 8 e—5

o t=0.6 2.333051 0e—3 5.7990528 e—4 1.384 2407 e—4 1.909 586 1 e—3 4.736 459 9 e—4 1.131 665 3 e—4
t=1.0 2.8323359e—3 7.0412437 e—4 1.6790620 e—4 2.397 101 4 e—3 5.947 538 6 e—4 1.420 626 0 e—4
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