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0.1 Solution of initial value problems

Consider a simple oscillator governed by the differential equation

mẍ + cẋ + kx = 0; x(0) = 1, ẋ(0) = sin(t) (1)

This can be written on first order form as

ẏ1 = y2; ẏ2 = − 1
m

(ky1 + cy2) (2)

The SLangTNG -code to solve this inital value problem is given below.

1 −−[[
2 SLangTNG
3 Simple t e s t example f o r the s o l u t i o n o f i n i t i a l v a l u e prob lems
4 ( c ) 2009 C h r i s t i a n Bucher , CMSD−VUT
5 −−]]
6
7 −− This f u n c t i o n d e f i n e s the d e r i v a t i v e s o f the s t a t e v a r i a b l e s
8 −− I t i s c a l l e d a u t oma t i c a l l y by the ODE s o l v e r Radau5
9 f u n c t i o n d e r i v a t i v e ( t , y )

10 l o c a l yd=tmath .Mat r i x (2 )
11 yd [ 0 ] = y [ 1 ]
12 yd [ 1 ] = 1/m∗(−k∗y [ 0 ] −c∗y [ 1 ] + math . s in ( t ) )
13 r e t u r n yd
14 end
15
16 −− Main program
17 T = 20∗math.p i
18 dt = 0 . 1
19 N = T/dt
20 k = 1
21 m = 1
22 c = 0 . 1
23 −− I n i t i a l i z e a data o b j e c t f o r the ODE s o l v e r
24 −− ( i m p l i c i t Runge Kutta code RADAU5 by E. Ha i r e r und G. Wanner )
25 system=ode.Radau5 (2 , ” d e r i v a t i v e ” )
26
27 −− Def i n e the i n i t i a l c o n d i t i o n s
28 s t a r t=tmath .Mat r i x (2 )
29 s t a r t [ 0 ] = 1
30 s t a r t [ 1 ] = 0
31 system : SetState ( s t a r t )
32
33 −− Compute the s o l u t i o n
34 c o n t r o l . I n t e r a c t i v e ( f a l s e )
35 t=tmath .Mat r i x (1 ,N)
36 t : S e t L i n e a rCo l s (0 , dt ∗N)
37 r e s u l t = system : Compute (0 , dt ∗N, N)
38 p r i n t ( ” r e s u l t ” , r e s u l t ) ;
39
40 −− P lo t the r e s u l t
41 v i s=tngg r a ph i c s .TNGV i s u a l i z e (20 ,20 ,800 ,800 , ” S o l u t i o n ” )
42 v i s : SetLabe l s ( ” S o l u t i o n o f the ODE us i n g Radau5 w/o Jacob i an ” , ”Time [ s e c ] ” , ” S ta t e

v a r i a b l e s [− ] ” )
43 v i s : Plot ( t , r e s u l t )
44 v i s : F i l e ( ” ode . pd f ” )

The result is shown in Fig. 1. Note that due to limitations in the current implementation of the ODE solver, the
function providing the derivatives of the state variables must have the name func. A full reverse-communication
mode of operation is not yet available.
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Figure 1: Solution of initial value problem

3


