
APPM 3050 RK-4 method for systems

Given the coupled system

y′1 = f1(x, y1, y2, y3) subject to y1(x0) = y1,0

y′2 = f2( ) subject to y2(x0) = y2,0

y′3 = f3( ) subject to y3(x0) = y3,0

we first calculate

k1,1 = h · f1 (xj , y1,j , y2,j , y3,j ) where y1,j = y1(xj)

k1,2 = h · f2 ( ) where y2,j = y2(xj)

k1,3 = h · f3 ( ) where y3,j = y3(xj)

then calculate

k2,1 = h · f1
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then
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then

k4,1 = h · f1 (xj + h, y1,j + k3,1, y2,j + k3,2, y3,j + k3,3 )

k4,2 = h · f2 ( )

k4,3 = h · f3 ( )

and finally, we calculate
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to give us the new values for y1, y2 and y3 corresponding to xi+1.


