Runge-Kutta-Fehlberg Method

RKF is adaptive; that is, the method adapts the number and position of the
grid points during the course of the iteration in attempt to keep the local
error within some specified bound.

Sketch of the ideas:

1.

Begin with two RK approximation algorithms, one with order p and with
order p+ 1. (we might have p =2 or p = 4) |

. Apply ‘rhe algorlthms to get two approx1mat10ns at a given grid pomt ti

These apprommations are used to apprommate the local dzscretlzatmn-
error at the grid pomt This error apprommatlon is then used-to make
several decisions. | :

If the error approximation exceeds some prescribed maximum bound
on accuracy, then a smaller step size is assigned, a new grid point #; is
assigned, and the preceding steps are repeated. (the two RK approxi-

~ ‘mations are re-computed using the new grid point)

If the error approxim&tion-falls below some present minimum bound

- on accuracy, (this means that our error estimate indicates that we are -

getting really good approximations) then the step size is increased and
the next step in the iteration is performed.

_If the error approximation falls in between some user-specified minimum

and maximum values, then we may choose to leave the step size alone

or we may compute an optimal step size for the next step. The term

optimal is used loosely because there are some assumptions made and
some approximations involved in getting this value.

Typically, the approximation given to the user is reported as the more
accurate p + 1st order approximation, even though, in the analysis, that
approximation is used to approximate the error in the pth order approx-
imation.

In the following pages, we give an outline of the “RKF 45 pair”, and we make
some general comments about implementation.






