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Runge-Kutta Methods 

 Since modified Euler method needs two steps to get the solutions, it is considered a two-steps 

method. Moreover, Euler methods need to approximate the derivatives by using special forms. 

Thus, we will use Runge-Kutta method , which is a one-step method and it can be used to avoid 

determining higher order derivatives.  

Runge-Kutta Method of order 2: 
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Runge-Kutta Method of order 4: 
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which is Ruga-Kutta formula of order4. 

Example:- Consider that, we have the following intial value problem: 
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Use Runga-Kutta method of  order 2 and order 4 to compute the approximate values of 

 (    )  (   ) 

Solution   
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Next, we compute these values by using Euler method of order4 
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Since         is linear equation, we can show that, by using integration factor, the exact 

solution of problem in the last example takes the form:   

          

Thus   (    )          (   )          

Thus, the absolute errors, obtained by Ruge-Kutta of order 2 are as follows: 

   | (    )    |  |             |         

   | (   )    |  |             |         

while, the absolute errors, obtained by Ruge-Kutta of order 4 are as follows:  

   | (    )    |  |             |         

   | (   )    |  |             |    

It is clear that, the results of Ruga-Kutta method of order 4 are much accurate than the results of 

Ruga-Kutta method of order 2. 

 


