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RK45 Maple Code

Runge-Kutta Maple Function

RK45_Stepdproc f, t, x, h
   local K, x4, x5, i, e;
   global c0, c, a, b;
   K1 d h$f t, x ;
   K2 d h$f tC c02$h, xC c2, 1$K1 ;
   K3 d h$f tC c03$h, xC c3, 1$K1 C c3, 2$K2 ;
   K4 d h$f tC c04$h, xC c4, 1$K1 C c4, 2$K2 C c4, 3$K3 ;
   K5 d h$f tC c05$h, xC c5, 1$K1 C c5, 2$K2 C c5, 3$K3 C c5, 4$K4 ;
   K6 d h$f tC c06$h, xC c6, 1$K1 C c6, 2$K2 C c6, 3$K3 C c6, 4$K4 C c6, 5$K5 ;
   x4d xC sum 'ai '$'Ki ', i = 1 ..5 ;
   x5d xC sum 'bi '$'Ki ', i = 1 ..6 ;

   ed abs x5K x4 ;
   return tC h, x5, e
   end proc:

RK45 Maple Worksheet



Adaptive RK45 Pseudocode

Adaptive Process Overview

Cheney & Kincaid (pg 453)

Username: WILLIAM BAULDRY Book: Numerical Mathematics and Computing, 6th Edition. No part of any book may be 
reproduced or transmitted in any form by any means without the publisher's prior written permission. Use (other than pursuant to 
the qualified fair use privilege) in violation of the law or these Terms of Service is prohibited. Violators will be prosecuted to the 
full extent of the law.

Burden & Faires (pg 233)

1. Given h and x(t), use RK45 to compute x(t +h) and ε .

2. Set R =
[
|x4− x5|/h

]
and δ = 4

√
εmax/(2R) .

3. If R≤ εmax, then output (t +h,x5) and ε . Set h = δh and go to Step 1. for the next point.

4. If R > εmax, then set h = δh. Repeat Step 1. with the new h to recompute x5.



Adaptive RK45 Pseudocode
Adaptive Process: Cheney & Kincaid
Pseudocode
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