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Tab.1 The comparison between finite difference method, local energy structure-preserving
algorithm and exact solution (solitary wave solution A)
ulxst)
(xst)
AR 2 4 1 JR 8 E IR 45 Bk i
(15,2) —1.775 195 246 32 —1.775 163 675 670 —1.775 163 338 051 597
(15,4) —0.511 256 321 56 —0.511 295 895 689 —0.511 295 381 813 331
(15,6) —2.047 784 213 54 —2.047 729 523 462 —2.047 729 260 224 268
(15,8) —2.032 886 315 63 —2.032 833 852 320 —2.032 833 020 333 397
(15,10) —0.508 754 612 30 —0.508 797 645 244 —0.508 797 188 136 526
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Fig. 1  Solitary wave solution A of local energy

structure-preserving algorithm of DGH

equation
4.1.2 K2k B WS a=1l.,0=1,7=1,%
1% DGH J5 72 (18) i 9IRS7 I i FIA 25 1A
u(x,O):*%—Fexp(* E3D

B SCEk[30], AT A7 3] DGH 77 2 (18) 1y %] {8 A
WA IS I fR

u(l‘,t)z—%+exp(— ERa2b)

Bzs a4 Ax=0. 01, B A 25K Ar=0. 05,
HEE T=60. ITHELERNLE2MAEA 3.4. £ 24

0 200 400 600 800 1000
t
K2 RMEEGREMHEZWNEHFETE
FRZ (I A)
Fig.2 The error of local momentum conservation

law of local energy structure-preserving

algorithm (solitary wave solution A)

T B 22430 R B R 4 R B RORS B A
B L. B3 g5 T DGH J7 B 9K 7 % /Y %) 18 7]
S 56 ] 1 AR TR B 4 25 T DGH 7 B KT
U 0L 1) 30 114 Jeg 8 B o O 495 4 B30 1k 1) J) ¥ Bl 2t <F
ERE ST -

4.2  DGH Jj R Jay i ol ik P &85 00 ST B AP AL
4.2.1 W™z k A WS a=1,0=1,7=1,%
& DGH J5 2 (18) (W 9K 37 5 (1 91 1 45 14k

u(Jr,O)Z*%+cos(* ED)



%4 FHRA:

— % DGH 7 B H R EHE ETF X

437

F k301, AT A3 2 DGH J7 12 (18) [ 4]
{8 In] AT ST i

u(x,t):*%ﬁ—cos(* E=nib)

Bezs | K Ar=0. 01, Bt a2 K Ar=0. 05,
HHER T=60. AR ILE 3 MK 5.6. % 3 4
T A B 22 43k R S Bl i OR 4 R Bk RORS B A
AR B 5 g5 T DGH J7 8 97 I Y ) 48 1)
FHBE R Al B AL 1R 6 45 T DGH J7 AR R Sr

T I (7] AT (%) Jy 3 2y kO 465 A 503 1) )y 8 i 1 5F
TEAR 2.
4.2.2 Wik B BB ae=1l,0=1,y=1,%
& DGH J5 2 (18) [ K37 I 14 9] 4% 14 1y
u(I,O):—%+exp(— |z )

i SCHRL30 ], v A4S 3] DGH J5 £ (18) Y41

{H 7] LA KT %
u(I,t):*%Jrexp(* ERnab)

k2 HRESE.RWEEREME EAEAM N LT B

Tab.2 The comparison between finite difference method, local energy structure-preserving

algorithm and exact solution (solitary wave solution B)

ulx,t)
(xs)
AR 251k Jr ¥ e A O 2 H Tk 1
(15,2) —1.499 946 123 1 —1.499 999 868 904 —1.499 999 958 600 623
(15,4) —1.499 969 546 2 —1.499 992 354 678 —1.499 999 994 397 204
(15,6) —1.499 926 469 8 —1.499 999 756 890 —1.499 999 999 241 744
(15,8) —1.499 963 244 6 —1.499 999 873 453 —1.499 999 999 897 381
(15,10) —1.499 954 462 1 —1.499 999 765 556 —1.499 999 999 986 112

W3 DGH 7 f#F#aEREMEZNINLHKB
Fig.3 Solitary wave solution B of local energy structure-

preserving algorithm of DGH equation
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Fig.4 The error of local momentum conservation
law of local energy structure-preserving

algorithm (solitary wave solution B)
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Tab.3 The comparison between finite difference method, local momentum structure-preserving

algorithm and exact solution (solitary wave solution A)

ulxst)
(xst)
AR 2 53 1 Jr 8 Bh kO 2 H Sk B i
(15,2 —1.775 165 234 67 —1.775 163 841 236 —1.775 163 338 051 597
(15,4) —0.511 253 147 56 —0.511 295 812 369 —0.511 295 381 813 331
(15,6) —2.047 728 465 23 —2.047 729 512 346 —2.047 729 260 224 268
(15,8) —2.032 854 632 13 —2.032 833 412 369 —2.032 833 020 333 397
(15,10) —0.508 774 123 68 —0.508 797 214 563 —0.508 797 188 136 526
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Fig.5 Solitary wave solution A of local momentum Fig. 6  The error of local energy conservation law of
structure-preserving algorithm of DGH local momentum structure-preserving
equation algorithm (solitary wave solution A)
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Tab.4 The comparison between finite difference method, local momentum structure-preserving

algorithm and exact solution (solitary wave solution B)

ulxst)
(xst)
AR 253 1 JR) H By ik O 45 A B 1 K i
(15,2) —1.499 984 236 5 —1.499 999 632 589 —1.499 999 958 600 623
(15,4 —1.499 946 237 4 —1.499 999 123 845 —1.499 999 994 397 204
(15,6) —1.499 989 621 3 —1.499 999 852 136 —1.499 999 999 241 744
(15,8 —1.499 941 236 5 —1.499 999 231 456 —1.499 999 999 897 381
(15,10 —1.499 914 523 6 —1.499 999 895 623 —1.499 999 999 986 112
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Fig. 7 Solitary wave solution B of local momentum
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Fig. 8 The error of local energy conservation law of
structure-preserving  algorithm of DGH .
local momentum structure-preserving
equation . . .
4 algorithm (solitary wave solution B)
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Research on new structure-preserving algorithms for a DGH equation

WANG Jun-jie™'*

( 1. Department of Mathematics. Pu’er University, Pu’er 665000, China;
2. School of Mathematics, Northwest University, Xi'an 710127, China )

Abstract: DGH equation is an important nonlinear wave equation and has broad application prospect.
Numerical method for the equation is studied based on the multi-symplectic theory in Hamilton
system. The average vector field (AVF) method is used to discretize the Hamilton system, and local
energy structure-preserving algorithm and local momentum structure-preserving algorithm are
constructed to solve the DGH equation. The numerical examples show that the two kinds of structure-

preserving algorithms have good long-time numerical stability.

Key words: Hamilton system; structure-preserving algorithms; multi-symplectic theory; DGH
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