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Tab.1 The error at various weight coefficient with t=20
t=h=0.1 t=h=0.05 r=h=0.025
g e | eIl e |l e | - [ e | eIl
0.5 1. 672 45e—3 6. 059 46e—4 4.187 80e—4 1.517 57e—4 1. 045 59e—4 3.797 7le—5
0.75 2. 356 65e—3 8. 688 49e—1 5.903 26e—4 2.176 5le—14 1. 474 90e—4 5.446 49e—5
1.0 3. 045 41e—3 1. 131 44e—3 7.631 23e—4 2.835 87e—4 1. 907 42¢e—4 7.096 70e—5
1. 25 3.735 86e—3 1.394 12e—3 9.364 57e—4 3.495 25e—4 2. 341 30e—4 8. 747 24e—5
1.5 4.426 94e—3 1. 656 53e—3 1. 110 06e—3 4.154 45e—14 2.775 94e—4 1. 039 79e—4
R2 (=40W ,EXRSHETHIREILR
Tab.2 The error at various weight coefficient with z=40
t=h=0.1 t=h=0.05 r=h=0.025
g e |l eIl e [ eIl - e |l eIl -
0.5 3.003 93e—3 1.047 71e—3 7.521 33e—4 2.623 25e—4 1. 873 73e—4 6. 550 86e—5
0.75 4.148 86e—3 1. 463 21e—3 1. 039 26e—3 3. 665 93e—4 2.592 37e—4 9.159 75¢—5
1.0 5.297 87e¢—3 1. 878 95¢—3 1. 327 66e—3 4.709 15e—14 3.314 25e—14 1. 177 11le—4
1. 25 6.448 07e—3 2.294 08e—3 1. 616 61le—3 5.752 77e—4 4.037 62e—4 1. 438 35e—4
1.5 7.598 32e—3 2.708 60e—4 1. 905 8le—3 6.796 0le—4 4.761 78e—4 1. 699 6le—4
®3 p=0.50,FIEEQ ME" MEHHIE
Tab. 3 Numerical simulations on two conservation invariants Q" and E” with =0.5
r=h=0.1 r=h=0.025
Q' E" Q' E"
t=0 5.498 286 705 639 1. 989 637 717 935 5.498 180 747 372 . 989 773 862 561
=10 5.498 286 706 444 1.989 637 718 515 5.498 181 572 242 . 989 774 459 065
t=20 5.498 286 707 225 1. 989637719077 5.498 182 392 754 . 989 775 051 477
t=230 5.498 286 708 645 1. 989 637 719 643 5.498 183 212 845 . 989 775 643 306
=140 5.498 286 672 426 1.989 637 720 220 5.498 184 024 306 . 989 776 231 307
R4 p=1LORK,FIEEQ ME" MEHHIE
Tab.4 Numerical simulations on two conservation invariants Q" and E* with f=1. 0
r=h=0.1 r=h=0.025
Q' E" Q' E"
t=0 5.498 286 705 639 1. 989 781 381 251 5.498 201 945 035 . 989 782 549 954
t=10 5.498 286 706 441 1. 989 781 381 831 5.498 201 970 525 . 989 782 568 330
=20 5.498 286 707 244 1.989 781 382 408 5.498 201 996 085 . 989 782 586 764
=30 5.498 286 708 470 1.989 781 382 979 5.498 202 021 876 . 989 782 605 276
t=40 5.498 286 667 302 1. 989 781 383 552 5.498 202 036 346 . 989 782 623 639
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A Weighted Linear Conservative Difference Approximation for Rosenau-KdV Equation

WANG Tingting, HU Jinsong
(School of Science, Xihua University, Chengdu 610039, China)

Abstract: In this paper, a finite difference method for an initial-boundary value problem of Rosenau-KdV equation is considered. Un-

der the premise of keeping the second-order accuracy, a conservative infinite difference of three levels with weight coefficient was

proposed by LAX scheme. This scheme simulates two conservation properties of the problem well . Error estimates based on dis-

crete functional analysis method are derived. Existence and uniqueness of numerical solutions were derived; it is proved that the fi-

nite difference scheme is convergent with second-order and stable.

Numerical experiment also shows that appropriate adjustments to

the weighted parameter would significantly improve the computational accuracy. And numerical examples confirm the theoretical re-

sults.

Key words: Rosenau-KdV equation; difference scheme; conservative; convergence; stability
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