41 1

( ) Vol. 41 No. 1

2017 1 Journal of Jiangxi Normal University( Natural Science) Jan. 2017

: 1000-5862(2017) 01-0035-64

2 Ginzburg-d.andau

2 Ginzburg-L.andau

1 2 1

2 Ginzburgdandau

. Ginzburg-Landau ; ;
10241.82 TA

Ginzburg-.andau( GL)

20 50 V.

Ginzburg L.Landau  Landau

13

Crank—-Nicolson

1041

120164045
(11301234 11271171)
(19779

LOD

330022; 2. 510507)

2 Ginzburgd.andau

DOI: 10. 16357 /. enki. issn1000-5862. 2017. 01. 06

11 14

CrankNicolson

2. GL
ou/ at — (v +ia) (8'u/ 0" + du/ 3y°) +(k +
iB) lulfu-—yu =0 (xy1) e 2x(0T (1)

w(x y 0) =ufxy) (vy) e

1
2 1 =
(2, 2g) X (v, ye) 2= 2, 25 X y, 5x v>0
E>0ap y vy=<0
I,er)lu(xy 5 =0.
1
GL (1)
(1) 2 :
ou/ ot —c( 0w/ ox" +d°u/9y) =0 (2)
ou/ ot +d |u|?u —yu = 0 (3)
c=v+ia d =k+iB. (2)

(20142BCB23009 20161 ACB20006)

. E-mail: konglh@ mail. ustc. edu. cn



36 ( ) 2017

(3) (1) 4 . Crank—Nicolson
up( % y) 1
1wy~ 2(% + uZ,») -
TR b, B 0 (10)
n+l * n+l *
1041 ?7@7/2 i —c5§(%):0 (11)
GL (1) (10) (11
(2)  (3). Xy X XY 2
Y X L, L Xp Xg X ¥ Ygo X (3) (4)
orT x, =x, +kh,y, =y, +jh, (2) (8) (9) Strang 13
t, =nt h, «x h, 'y
T k/_uzj+(d u;,+u2,2 )uéf+ugf_0
(3) a 7 2 2
n+l n n+l n |2 n+l n _ %
Wy — Wy ( Uy + Uy )ukj t Uy s k ( 2 ) ! z(u- +u )
+1d ) / =0 (4 ) / Ty 2 ki kj
T ) 2 ( ) 0 r cll + 1281 x 5 0
O
(4) EH:** o B2 4
y ki y Q2 2 .
Je 1) 8 (12)
i ity
2 (2 1 )=
12 (2) SLZ” _ u:** un+| + * k% |2
(ou/ot) 12 = co'u/ox" t € " """ (5) O ; —— (d . 5 . —7)'
(u/0t/2 = co’u/ 3y t e "' 1" . (6) Eﬂ;’?l it
(5 (6) 1 o =0
(12) 2
1 4
(12) 1 . 4
Hu', = (1 + B8/12) u", = (u"_, +10u”; + > . 3 1
w',) 12 = aiuj = (u", -2u"; + Crank-Nicolson
u') /R + O(hY) (7)
u' = H_léiuj . Taylor
(7) 4 3
(7) 2 Sou;
Xy X Xy 2
2= 06 x 06 5
2 u, = (v +ia) (u, +u,) +(k+ip) |ul’u —yu =0
3 . u(x yt) =ulx+6 1y
Crank-Nicolson w(xyt) =u(xy+61)
(7) 1 (5) (6) u(x y 0) — eiﬂ(x+)')/3.
8 .
%% —c (1 + hiaﬁ)_lai(;‘:f * uZz) =0 (8) u(x y 1) = ae
T 12 2 afw 3
n+l * _ n+ *
2 12 27 2 v=1la=1k=18=2a=1¢=
(2) ) w3y =1+27/9 w =2(1 +7°/9).
(2) 2 (12)



1 2 Ginzburg-Landau LOD 37
2
0 = In( [l e(s) I,/ lle(s:) II,)/In(s,/s,) \ el o el o, O
2 rder o rder
e(s)) =ulx, v 1,) —uj s fs
p (12) 3.823e - 1 8.968¢ — 2 0. 124
e = . P - 2
lel, (;; e ] ) P I 2. 145 3.580e — 1 0. 233
(12) 2.200e =2 4.119 5.072¢ -3 4.114 0.312
h, = h, =3/80 I 5.406e —1 1.988 9.010e =2 1.990 1.197
Ly (12) 1.335¢ -3 4.043 3.074¢ ~4 4045 0.620
Lo I 1.359 —1 1.992 2.264¢ -2 1.992 3.918
| Ly (12) 8309 =5 4.006 1.955¢ ~ 5 3.975 1.875
1 I 3.403¢ —2 1.998 5.671e —3 1.998 18.910
Ly (12) 5.618c -6 3.887 1.324c — 6 3.884 6.24]
T lell, O er el - O rder I 8.509¢ —3 2.000 1.418¢ —3 2.000 91.997
1/10  6.3722e -2 1.062 Oe -2 { 5
1/20 1.6242¢ -2 1.9721 2.707 0e =3 1.972 0 5 A
1/40  4.0805¢ -3 1.9929 6.8009¢ —4 1.9929
1/80  1.0214e -3 1.9982 1.7023e —4 1.998 2 1
1/160  2.554 4e —4 1.9995 4.257 4e =5 1.999 4 GL
7 = 1/2 000 GL
(12) =
2 20 h, :h), =0.1 7 =0.002.
(12) t=0 1 =20
8 I 1
(uzjn — ) Jr— o8+ 53) uZ,'H/Z + 2( a) t =20
d ‘u"H/z 2u21»+1/2 _ ,yuzfrl/z -0 ‘U«Z] 1 2(b)
kj ij ]
2
2- | wll >

n+1/2 n+l n
wy o= (s + uy) /2.

2 t=20




38 ( ) 2017

1 2 67(11):31163135.
GL 7 .2 Ginzburgd.andau Ba-
nach J. 2005 28
(10 _4 (1):134442.
) 3 8 Wang Tingchun Guo Boling. Analysis of some finite differ—
ence schemes for two-dimensional Ginzburg-d.andau equa—
tion J . Numer Methods Partial Diff Eq 2011 27(5):
13404363.
9 McLachlan R Quispel G. Splitting methods J . Acta Nu-
4 mer 2002 11( 11) : 10554067.
10 .3 Maxwell 1
1] . - M . J.
2002. 2015 39(1) :55-58.
2 . 11 . Dirac
I 2010 2(6) : 6840. J. : 2014 38(5):
3 Kai Velten. : M . 521-525.
. : 2012. 12
4 Bu Charles. On the Cauchy problem for the 1 +2 complex M . : 2006.
Ginzburg-Landau equation J . J Aust Math Soc Ser B 13 Lele S K. Compact finite difference schemes with spectral—
1994 36( 3) :313-324. like solution J .J Comput Phys 1992 103( 1) : 16-42.
5 Li Yongsheng Guo Boling. Global existence of solutions to 14 .1
the derivative Ginzburgd.andau equation J .J Math Anal J .
Appl 2000 249( 2) :412-432. 2014 38(4):413418.
6 Lii Shujuan Lu Qishao. Exponential attractor for the 3D 15  Strang G. On the construction and comparison of difference
Ginzburg-d.andau type equation J . Nonlin Analy 2007 schemes J .SIAM J Numer Anal 1968 5(3) :506-517.

The Splitting High-Order Compact Scheme for
Two-Dimensional Ginzburg-L.andau Equation

KUANG Liqun' KONG Linghua'" WANG Lan' ZHENG Xiaohong®
(1. College of Mathematics and Informatics Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Foundation Department Guangdong AIB Polytechnic College Guangzhou Guangdong 510501 China)

Abstract: The efficient numerical scheme for two-dimensional Ginzburgdandau equation is studied by splitting
method. The two-dimensional Ginzburgd.andau equation is altered into a linear problem and a nonlinear problem in
order to avoid solving a coupled nonlinear algebraic system. In order to reduce storage and computation the linear
problem can be decomposed into two one dimensional problems by local one-dimensional method. The scheme has
the numerical characteristics such as high efficiency high accuracy. Finally some numerical experiments are repor—
ted to simulate the physical phenomena described by two-dimensional Ginzburg-Hd.andau equation and the superiority
of our scheme can be verified by the experiments.
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