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ABSTRACT

This paper has studied the numerical solution for Sine-Gordon system in one
dimensions using finite difference methods. We have used Explicit method and Crank-
Nicholson method.A comparison between results of the two methods has been done and
we obtained that Crank-Nicholson method is more accurate than the Explicit method
but the Explicit method is easer .

We also studied the stability analysis for each method by using Fourier(Von-Neumann)
method and obtained that Crank-Nicholson method is unconditionally stable while the

Explicit method is stable under the condition r2£i2 and r?£1.
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Explicit Method Crank-Nicholson Method
x=1.884955592 , h=0.314159265 x=1.884955592 , h=0.314159265

k=0.314159265, c=0.5, d =1 k=0.314159265 , c=0.5, d =1
u(x,t) w(X,t) u(x,t) w(x,1)

0 0 0 0
0.2912 0.2998 0.2915 0.3052
0.5540 0.5703 0.5544 0.5805
0.7625 0.7849 0.7631 0.7990
0.8964 0.9227 0.8971 0.9393
0.9425 0.9702 0.9432 0.9877
0.8964 0.9227 0.8971 0.9393
0.7625 0.7849 0.7631 0.7900
0.5540 0.5730 0.5544 0.5805
0.2912 0.2998 0.2915 0.3052

0 0 0 0
-0.2912 -0.2998 -0.2915 -0.3052
-0.5540 -0.5703 -0.5544 -0.5805
-0.7625 -0.7849 -0.7631 -0.7990
-0.8964 -0.9227 -0.8971 -0.9393
-0.9425 -0.9702 -0.9432 -0.9877
-0.8964 -0.9227 -0.8971 -0.9393
-0.7625 -0.7849 -0.7631 -0.7900
-0.5540 -0.5730 -0.5544 -0.5805
-0.2912 -0.2998 -0.2915 -0.3052

0 0 0 0
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