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ABSTRACT

The Sine — Gordon equation has been solved numerically by using
two finite differences methods. The first is the explicit scheme and the
second is the Crank — Nicholson scheme. A comparison between the two
schemes has been made and the results were found to be : the first scheme is
smpler and has faster convergence while the second scheme is more
accurate . Also , the stability analysis of the two methods by the use of
Fourier (Von Neumann) method has been done and the results were found
to be : The explicit scheme is conditionally stable if

r2 £(4- (Dt)z)/4 , (Dt)2£4(Dx)2/(4+(Dx)2) and the Crank-Nicholson is
unconditionally stable .
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e duans x M e danally

2

e rz lbDX . g ibDx (1+r2)%( :(2_ (Dt)z)_'_a_(eibm_'_e-ibox)_ (1+r2)%(-1 b
2 ] 2 ]

N

?;2 2cos(bDx) + (1+r))(.j ( )+35%200sz( (1”2)%(.1'3
( r2(1 2sin?( be/2)) (1+r ( th)

( (1 2sin (be/2)) ( 2))x
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Explicit

Crank — Nicholson

€5 =005, t=13332 €7 =005 ,t=13332

b =3.1916

b =3.1916

Explicit
€ =400, t=13332
b = 403.1416

Crank — Nicholson
€ =400, t=13332
b = 403.1416

-8.885765876

3.1916

3.1916

403.1416

403.1416

-8.441477582

3.2012

3.2010

302.7831

302.7687

-7.9971892889

3.1988

3.1975

213.4620

220.5622

-7.552900995

3.1848

3.1838

143.6955

150.5467

-7.108612701

3.1645

3.1640

76.0612

78.9083

-6.664324407

3.1416

3.1415

3.1416

3.6281

-6.220036113

31187

3.1189

-69.7780

-70.5974

-5.775747819

3.0981

3.0984

-135.4384

-137.1482

-5.331459526

3.0817

3.0821

-187.4522

-189.9613

-4.887171232

3.0712

3.0717

-220.7139

-223.7452

-4.442882938

3.0676
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