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Consider 2D Poisson’s Equation Au = f(z,y), over the region (0,1) x (0,1). Dirichlet boundary condition
for the system is:

0 for x=0
0 for x=1
sin(2rz) for y=0
sin(27z) for y=1

u(z,y) =

, with f(z,y) defined by f(z,y) = —47 sin(27z)(x cos(27y?)(1 + 4y?) + sin(27y?)). The analytical solution
to the equation is given by u(x,y) = sin(27z) cos(2ry?). Using centered difference scheme and a mesh of
32 x 32, obtain a linear system Au for the problem, then solve the linear system using the following
methods until a relative error of 1072 is obtained. For (d), plot the analytical solution, numerical solution
and the error distribution. Comment on the convergence rate for the methods.

(a) Jacobi’s Method .

(b) Gauss-Seidel Method

(c) Conjugate Gradient Method without Preconditioner

(d) Conjugate Gradient Method with Incomplete Cholesky Decomposition Preconditioner
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