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A new high accuracy linearized difference algorithm for the BBM equation
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Abstract; In this paper, an initial boundary value problem of Benjamin-Bona-Mahony equation is studied
numerically. Firstly, the problem is discretized and linearized by extrapolating in time layer, and then
extrapolated at the space level with Richardson’s extrapolation idea, thus a three-layer linear difference
scheme with O(z? +h") theoretical accuracy is proposed. Secondly, the existence and uniqueness of the
discrete solution are proved. Finally, the convergence and stability of the scheme are proved by combi-
ning mathematical induction and discrete functional analysis. Numerical experiments show that the accu-
racy of the scheme is obviously better than the known linear layer difference scheme.
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Tab.1 The error comparison of the two schemes at various time

Fea 1 Fak 2

t=0.4 t=0.1 r=0. 025 =0.4 t=0.1 7=0. 025

h=0.2 h=0.1 h=0.05 h=0.2 h=0.1 h=0. 05
=2 2. 745 44e-3 1. 914 48e-4 1. 157 75e-5 7.067 32e-3 5.183 Sle4 3. 055 34e5
t=4 3.609 61le3 2.463 04e4 1. 481 23e5 1.001 67¢2 6. 254 96e4 3.683 16e5
t=6 3.713 10e-3 2.518 33e4 1.512 72¢5 9.468 8le-3 6.112 43e4 3.595 76e5
=8 3.572 30e-3 2.419 55e4 1. 453 12¢-5 9.197 8le-3 5.660 99e-4 3.327 82¢5
t=10 3.357 90e-3 2.277 41e4 1. 368 38e5 8.129 96e-3 5.162 43e4 3.033 13e5
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Tab. 2 The numerical example of scheme 1 on theoretical

precision O(z* +h')

=0.4, h=0.2 r=0.1, h=0.1 ¢=0.025, h=0.05
R, Order R, Order R, Order

=2 — — 14.340 4 3.8420 16.536 1 4.047 5
t=4 — — 14.6551 3.873 3 16.628 2 4.055 6
t=6 — — 14.744 2 3.8821 16.647 6 4.057 2
t=8 — — 14.764 2 3.884 0 16.650 7 4.057 5
t=10 — — 14.744 3 3.882 1 16.643 0 4.056 8
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