MA4523 (Introduction to FEM) Assignment 5

1. Describe the Crank-Nicolson finite difference scheme for the following initial-

boundary value problem
ur = g(t) gy xe€(0,1),t>0
u(t,0) =u(t,1) =0
u(0,2) = f(z)

2. Describe the implicit Euler scheme and Crank-Nicolson scheme for the following

equation with a simple 2-D triangular linear FEM

ut:uxx+uyy (:B?y) € ()
w(z,y,0) =g(z,y)  Q={(z,y): 0<zy<1} (1)
u(z,y,t) =u(z,y,t) =0 on OS2,

3. Prove that implicit Euler scheme for the problem (1) is unconditionally stable.

4. Analyze the stability for the following iterative scheme

Ut = (I +rB)U"
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