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ABSTRACT

This paper deals with the numerical solution for Sine-Gordon system in two
dimensions using two finite difference methods the (ADE) and (ADI) methods .A
comparison between the two methods has been done and we have obtained that the
(ADE) method is the easer while the (ADI) method is more accurate than the (ADE)
method. We also studied the stability analysis for each method by using Fourier (Von
Neumann) method and we have obtained that the (ADI) method is unconditionally

stable while the (ADE) method is stable under the condition r? Szicz and r? s%

where c? is the ratio of the waves speed u, wand r? =(At)’ /(Ax) .

Keywords: finite difference methods, Sine-Gordon System.
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0 0 0 0

-0.2838 -0.2911 -0.2871 -0.2921

-0.5399 -0.5536 -0.4561 -0.5556

-0.7431 -0.7620 -0.7517 -0.7647

23



auls Pl Gping £l 4l 16 st

-0.8736 -0.8958 -0.8837 -0.8989

-0.9185 -0.9419 -0.9291 -0.9452

-0.8736 -0.8958 -0.8837 -0.8989

-0.7431 -0.7620 -0.7517 -0.7647

-0.5399 -0.5536 -0.5461 -0.5556

-0.2838 -0.2911 -0.2871 -0.2921
0 0 0 0

O S (s A ADE ) daph (ge Juail 8 ADI 1) il of it bl aasde BlA (1
5 IS s s Jal) o ol Dlaliiag Lysa (5% s (3 (gaaal) Ja)
G ey ) Jalls QB cllea ) s Ll el

L

0=15=05 Luc ADI Ny ADE 1 ik o 45)laa (1) IS
ralalingy) .8

Sine-Gordon sl Ja G i 28 (paas 4 Sine-Gordon aUsi da g &5l Pla e

0o gy deadd (05 ADE ) diyhay Jad) O LS GADE ) disyhay Jad) (ge Juadl ADI ) iy aladials
Julat 235 cagally sl ydss A (5350 Laa blalia 05 opiylal) B Jal Gy ¢ADI ) dylas )
0sS3 ADI ) &k & s Fourier (Von-Neumann) il aladialy ot dall e JS3 4] jaa|
it ise (95$5 ADE D) dinha (a4 g pde s gal o B 058 gl (4 17 o gend B

2
A2 < A
2¢?

. 1 1
gl rZsEJrZSF Lyl

24



it A Sine-Gordon alhilf Lfdiud/ Julaiy et Jad)

wlad

L_'S'u'db ‘;.ué.\@i‘ d—)lﬂ\“ ‘(1999) ‘JJS.:AA 4&\ Uae Jgana ‘JJS.:M} U}‘“A g Cpen c‘._?AL\J\ [1]

ks cdn oSl Aralall (" Agadal

M atigly dpalel) il Al Al Y aleal” ((1982) ¢ ladl el dl e ()l [2]

[4]

[5]

[6]

[7]
[8]
[9]

[10]

[11]

LAars daals

Jeasall daals "Lpagaad) aadl) Jileas” ((1989) (cysren i« K& [3]

Ablowitz, M.J., Herbst, B.M. and Schober, C., (1996), "On the numerical
solution of the Sine-Gordon equation: I, Integrable discretizations and
howoclinic manifolds™, J. Compnt. Phys. 126, pp.299-314.

Gordon D. Smith (1965); "Numerical Solution of Partial Differential
Equations :Finite Difference Methods", second edition, Oxford University
press.

Jain, M.K,, lyengar, S. R.K,, and Jain, R.K., (1985); "Numerical Methods for
Scientific and Engineering Computation, second edition, Wiley Eastern
Limited.

Jesus Adrian Espinola Rocha, (2000), "Some exact solutions of a coupled
system of Klein-Gordon eqgations', The nonlinear journal ,\Vol.2, PP.1-13.

Khomeriki, R., and Leon, J., (2005), "Bistability in Sine-Gordon:The ideal
switch™, Phys. Rev. E71, 056620.

Lu, X., and Schmid, R., (1998), " Symplectic integration of Sine-Gordon type
systems™, IMACS international conference MODELLING 98, Prague, July 7-
11.

Peaceman, D. W. and Rechford, H.H., (1955), "The numerical solution of
Parabolic and Elliptic Differential Equations', SIAM J., 3, P.28

Shanthakumar, M., (1989); ""Computer Based Numerical Analysis', Khanna
Publishers.

25



