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Chapter 7    Solving Ordinary Differential Equations with Runge-Kutta Methods `  

 
1. Objectives 
 
In this chapter, we will explore Runge-Kutta mathods for solving ordinary differential   
equations. The goal is to gain a better understanding of some of the more popular Runge-Kutta  
methods and the corresponding numerical code.  
  
Specifically you will be able to 
 

• describe the mid-point method 
• construct a Runge-Kutta tableau from equations or equations from a tableau 
• describe how a Runge-Kutta method estimates truncation error 
• edit a working Matlab code to use a different method or solve a different problem 

 
2. Readings  
  
    There is no required reading for this chapter, beyond the contents of this chapter itself. 
However if you would like additional background on any of the following topics, the refer to 
the sections indicated below.    
     

         
       3.  Solving Ordinary Differential Equations with the Runge-Kutta methods  
 
            Ordinary differential equations (ODEs) arise in many physical situations. For example,   

         there is the first-order Newton cooling equation discussed in chapter 5, and perhaps the most    
         famous equation of all, the Newton’s Second Law of Mechanics F=ma.  

 

 
           
         For this chapter, we are concerned with the IVP’s. BVP’s tend to be much more difficult to   
         solve and involve techniques which will not be dealt with in this chapter.            
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         Now as was pointed out in Ch. 5, in general, it will not be possible to find exact, analytic solutions 
         to the ODE. However, it is possible to find an approximate solution with a finite difference scheme          

 
          
         The high-order Taylor methods discussed in Ch. 5/6 are one alternative but involve  higher-order  
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     7. Hand in some sample plots along with the parameter values and initial conditions used. 
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5. Runge-Kutta methods implemented in Matlab  
 
  The Runga-Kutta method is halfway between a 4th order and 5th order method. Consequently, 
the inbuilt Matlab program to run the method is called ODE45. The syntax to solve an initial 
value problem with the ODE45 routine in Matlab is:  
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6. Runge-Kutta method for systems of ODEs 
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