
PROJECT 1 OF MATH226: FINITE DIFFERENCE METHODS

Implement five-point finite difference method for Poisson equation posed on the unit
square Ω = (0, 1)2

{
−∆u = sin(πx) sin(πy) in Ω,

u = 0 on ∂Ω.

(1) Choose f = sin(πx) sin(πy) and g = 0. Use your code to compute uh and
complete the following table:

‖uI − uh‖h,∞ e2h/eh ‖∇uI −∇uh‖h,2 e2h/eh

h=1/4
h=1/8

h=1/16
h=1/32
h=1/64

TABLE 1. Error decay

(2) Let u = − ln |x − 0.5| be the exact solution. Use your code to compute uh and
complete another Table 1.

(3) Explain the different error decay rate you obtain for these two problems.

Hint: For problem (1), use separation of variable to find out the exact solution for the
computation of error. For problem (2), use fundamental solution of Laplace equation to
find out f .
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