
Lesson 27 
 

 
1. How are differential operators represented numerically? 

 
The first step in the numerical solution of partial differential equations is to 
represent the differential operators appearing in the equations by appropriate 
numerical representations. These numerical representations are known as difference 
operators.  
 

2. Is there an error introduced due to the approximation of differential operators by 
numerical operators? 
 
Representation of differential operators by numerical operators leads to errors – 
both truncation as well as round off errors. Accurate numerical analysis of pde’s 
requires awareness of the magnitude of the error introduced because of the 
numerical representation of the differential operators. This requires knowledge of 
the leading order term in the error and how it depends on the fineness of the 
discretization of the spatial and/or time domain. 
  

3. What is the shift operator? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. What is the forward difference operator? 
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Unlike sequences however, the values of the difference operators when applied to 
functions, depends on the step size. 
 

5. Why is the error in the derivative, approximated in terms of difference operators, 
always higher than the error in the initial data? 
 
 

6. How are the differential and difference operators related? 
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