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Chapter 5.  An Introduction to the numerical solution of differential equation:  
                  Discretization  
 
 
Many differential equations that describe physical or dynamical systems are unable to be 
solved  using analytical techniques. An effective tool for solving these differential 
equations are the numerical methods. A primary step to obtain numerical solutions for  
differential equations is to discretize differential equations. In this chapter, we will learn 
the primary principle and the process of discretizing a continuous problem, and 
demonstrate how to derive a simple finite difference approximation for a ordinary or 
partial differential equation. The examples shown in the chapter will also introduce the 
concepts of accuracy and stability, which will be discussed further in the following 
chapters.  
 
Specifically you will be able to  
 

 
 

5.1  Introduction: Why bother with numerical methods?  
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 5.1.1  Ordinary Differential Equations  
 

 
 
 



NRES-710   Modeling and Simulation --- Part II:  Numerical Model              UNBC 
         

     
 

   
 
 

 
 



NRES-710   Modeling and Simulation --- Part II:  Numerical Model              UNBC 
         

 

 

 
 
 



NRES-710   Modeling and Simulation --- Part II:  Numerical Model              UNBC 
         

5.1.2 Partial differential Equations  
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5.2  Discretization 
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     the remainder of this chapter, as well as in next chapter.  

 
5.3    Difference Approximations to the First Derivatives  

  

  
    5.3.1  Forward Euler Method 
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        next chapter. 
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  5.3.2   Other Approximation  

 
    next chapter.  

   

 
  
  5.4     Generalization  
  

 
       
  5.4.1   Higher Derivatives  
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5.4.2 Systems of First-order ODE’s  

      

 
 
   5.4.3   Boundary Value Problems  
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        5. 4.4  Partial Differential Equations  
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