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A linear two-level difference scheme for solving BBM equation
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Abstract: In this paper, the numerical solution of initial-boundary value problem for the Benjamin-Bona-

Mahony (BBM) equation with homogeneous boundary is considered. A two-level linearized difference

scheme with second order is proposed. The difference scheme simulates the conservation property of the

problem. Then the existence, uniqueness, convergence and stability of the difference scheme are

proved. The results are demonstrated by a numerical example,
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Tab. 1 Error of the scheme at various times
=0.1,A=0.1 7=0.05,h=0.05 r=0.025,h =0. 025
e eIl e eIl -- el e -
t=1 3. 308 02e-4 1. 487 44e4 8. 180 25e-5 3. 677 76e5 1. 948 87e5 8. 758 29e-6
t=3 6. 365 95e-4 2. 750 06e-4 1. 573 54e4 6. 797 13e5 3. 747 11e5 1. 618 53e5
t=5 7.344 63¢e4 3.002 42¢-4 1. 815 11e4 7.420 33e5 4.321 94e5 1.766 91e-5
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Tab. 2 Numerial simulation on the conservation invariant (4) of the scheme

=0.1,h=0.1 7=0.05,h=0.05 7=0.025,h=0. 025
t=1 7.999 464 384 263 549 7.999 459 873 483 001 7.999 457 610 398 022
t=3 7.999 464 337 926 385 7.999 459 631 731 060 7.999 457 319 991 254
t=5 7.999 461 352 552 420 7.999 456 588 780 594 7.999 454 262 702 668
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Tab. 3 Numerical simulation on the theoretical precision O(¢* +h?)
lerchoor /| e (4. 5) | oo bos e (55) |
r=0.1h=0.1 r=0. 05, =0.05 ¢=0.025h=0. 025 r=0.1h=0.1 r=0. 052 =0.05 r=0.025h=0. 025
t=1 4. 043 91 4.197 44 4,044 43 4,199 17
t=3 — 4,045 62 4. 199 34 — 4,045 92 4,199 55
t=>5 — 4,046 38 4.199 76 — 4,046 20 4,199 59
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