
Lesson 29 
 

 
1. What are multi-dimensional difference operators and why are they required? 

 
Partial differential equations in multi-dimensions involve partial derivatives with 
respect to more than one independent variable. Multi-dimensional difference 
operators are numerical approximations to partial derivatives involving more than 
one independent variable. Multi-dimensional difference operators are typically 
implemented in a rectangular grid in 2D and a grid in the form of a rectangular 
parallelepiped in 3D. 
 

2. In a 2D grid with grid size hx and hy what is it that the central difference operator 
and why is it 2nd order accurate? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. In a 2D grid with grid size hx and hy what is it that the forward difference operator 
and why is it 1st order accurate? 
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4. What is the simplest approximation to the Laplacian operator in 2D? 
 
The simplest approximation to the Laplacian operator is constructed using the 2nd 
order difference operator in two dimensions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. What is the truncation error in the five point central difference approximation to the 
Laplacian? 
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