




 
 
6. Numerical PDE 
 
Consider the parabolic equation  
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where a is a constant. 
 

a. Give the formula for the following finite difference approximations. 
(i) Forward Euler: Centered differences in space, forward difference in time. 
(ii) Backward Euler: Centered differences in space, backward difference in time. 
(iii) Leapfrog: Centered difference in space and centered difference in time. 

 
b. What is the order of accuracy of each method? 
 
c. Use a von Neumann analysis (or any appropriate analysis) to determine the stability of each method. 
 
 


