4th order Runge-Kutta example

Determine the function y as a function of x using the 4th order Runge-Kutta method.  Compare the numerical results with the exact solution.
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Use the increment h=0.1
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The following graph shows numerical results using both Runge-Kutta and first order integration methods and both curves seem to collapse to the solid line, representing the exact solution.
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In order to examine the accuracy of the numerical schemes, it is more useful to look at the differences between the computed and the exact values.  These comparisons are presented in the next graph.  It is clearly that the results from the first order scheme have higher errors as expected.  The magnitude of the errors is of the order of 0.01 (~h2), indicative of this being a first-order numerical scheme.
The last graph shows the errors of the Runge-Kutta method and it clearly demonstrates a more accurate prediction with the errors range in the order of 0.00001 (increment of integration to the fifth power ~h5)
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