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Abstract： 
Early theories of the order of Runge-Kutta 
methods were based on a scalar differential 
equation y'=f(x,y). However, the modern 
theory based on a high dimensional 
problem y'=f(y), can give slightly more 
conditions. This means that it is possible to 
find a method with order 5 for a scalar 
problem and order only 4 for a general 
system of differential equations. This talk 
will also discuss the order that can be 
achieved with different numbers of stages 
and it will be shown that for order 5 it is 
necessary to have 6 stages. This difficulty 
can be overcome by generalizing the 
meaning of order to what is called "effective 
order". To explain this idea, it is necessary 
to look at compositions of Rung-Kutta 
methods using B-series.  
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