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Consider the following biharmonic equation

(-A)*u=f inQcCR?

au =go on 01, (1)
u
on =0 on 0f).

This lab entails the implementation of Morley elements on a triangular mesh
and the solution of the above equation on a quasi-uniform grid. During
numerical tests, the source function f and boundary data g; can be derived
from the exact solution wu.

1. For the domain Q = (0,1)2, select a suitable smooth solution u, com-
pute the errors in discrete H? semi-norm, discrete H' semi-norm, and
L? norm, then summarize the convergence orders.

2. For the L-shape domain = (—1,1)2\ [0,1) x (—1,0], the solution is
set to be
u = 719 sin(1.56),

where (r,6) are polar coordinates. Compute the errors in discrete H>
semi-norm, discrete H! semi-norm, and L? norm, then summarize the
convergence orders.



3. (optional) Consider the following H? perturbation problem:

A% —Au=f inQcR?

8u =go on 0f), 2)
% =g1 on 0f),

where 0 < € < 1. Evaluate the computational performance of Morley
elements for this problem across different values of €. In particular,
what observations can be made from numerical tests when ¢ < 17



