MATH 5520 — Finite Element Methods October 12, 2017

Problem Set 5

1. Give variational formulations and prove existence of solution of
—u"(x) = f(l‘) T € (07 1),
with the following boundary conditions
(a) u(0) =wu(1) =0,
(b) u(0) =u'(1) =0,
(¢) —u/(0) +u(0) =u/(1) = 0.

2. Determine the element mass and stiffness matrices for piecewise quadratic functions on an arbitrary
triangle with corner coordinates (z1,y1), (z2,y2) and (z3,ys3).

3. Let ¢1, w2 and @3 be the linear basis functions on element K. Prove the formula (3.64) from the
textbook
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4. Show that the solution to
—Au4+u=0, z€,
n-Vu=gn, x9N
satisfies the stability estimate
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5. Write a matlab program that computes the solution to the following problem for an arbitrary function

f(z).
—UH($) = f(l‘), T < (Oa 1)7

Due at the beginning of class on Thursday, October 19.



