MATH 5520 — Finite Element Methods October 19, 2017

Problem Set 6

1. Let K be a triangle with vertices N1 = (x1,y1), No = (z2,92), and N3 = (x3,y3). Let A1, A2, A3z be
the corresponding barycentric coordinates (basis functions).

(a) Let n; be the outward normal vector of the edge e; and d; be the distance from N; to e;. Show
that n
VA = —d—‘, 1=1,2,3.

(b) Let 6; be the angle associated with the vertex N;. Show that
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where (4, j, k) is any permutation of (1,2, 3).

2. Write a matlab program that computes the solution to the following problem for arbitrary functions
f(z) a(z) > 0, gp(x) and gy (x) on a unit square Q = [0, 1] x [0, 1]. You can use one point quadrature.

—V(a(z)Vu(z)) = f(z), =e,
—n(x) - (a(x)Vu(z)) = k(u(z) — gp(z)) — gn(z) = € O,

where k£ > 0 is some fixed positive number

Due at the beginning of class on Thursday, October 26.



