APPM 3050

Given the coupled system

RK-4 method for systems

v = fi(x, y1, y2, y3)  subject to  yi(zo) =10
Yo = fof ) subject to  ya(z0) = Y20
ys = fa( ) subject to y3(zo) = y3,0
we first calculate
kix = h-fi(xj, yij 25, Y35) where  y1; = y1(x;)
k12 = h-faf ) where  yo; = y2(z;)
kig = h-f3( ) where  y3; = y3(z;)
then calculate
h 1,1 k1,2 ki3
ko1 = h‘f1<$j+27 Yyt 5 Y2t 5 Ut )
koo = h-fy < >
kez = h-f3 ( )
then
ko1 k2o ko3
k31 = h'f1<$j+27 YLt 57 Y2t 5 y3,j+2>
k32 = h-fo < >
k3z = h-f3 < >
then
ka1 h-fi(x;+h, yij+ksa, yo + ka2, ys;+ kzz)
kio = h-faf )
kiz = h-f3( )
and finally, we calculate
1
Y1,5+1 Y15+ i (k11 +2ko1 + 2k31 + ka1 )
1
Y2,5+1 Y25 + 6 (k12 4 2ko9 + 2k3 o + ka2 )
1
Y3,j+1 ysgt g (k1,3 4+ 2ko3 + 2k33 + ka3 )

to give us the new values for y1, y2 and ys corresponding to ;1.



