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Tutorial 1 Thursday, 10 March 2011, 15.30 — 16.15, T 211

Show (using the trace theorems from the lecture) that

by = it [l

is an equivalent norm to || - || z1/2(p-

Let 2 be a bounded Lipschitz domain. Assume that you know that there exists a
parameter C'p(2) such that

lullfo) < Cr(Q)lulip@ — Yue H'(Q), 7 =0 (1.1)

(e.g., by an indirect proof using Rellich’s theorem — the compact embedding of L?((2)
in H'(Q)). Show:

(1) flu— ﬂQH%ﬂ(Q) < 6P(Q) |U|§11(Q) Vu € HY(Q)
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() Ielfae) < 2Cp(9) ulip o) + gy ( / wia)' vee mi()
(iii) igﬂg lu—clfe) = llu—a%70 Vu € H'(Q)

Hint: the left hand side is a real-valued quadratic function with respect to c.

(iv) BONUS EXAMPLE: Show that there exists a parameter Cp(€2) > 0 that is
independent of diam(€2) such that

lu — HQH%Q(Q) < COp(Q) diam(Q)* |U|?{1(Q) Vu € H'().
Hint: transform €2 to a domain with diameter 1 and use (1.1) there.

Let 7"(Q2) be a regular triangulation of 2 and let VA(€) be the space of continu-
ous piecewise linear finite element functions that satisfy the homogeneous Dirichlet

boundary conditions on I'p. Recall that to each node x; in Q \ I'p, we associate a
nodal basis function o; € VA(Q). Let the functionals v¥; € V2 (Q)* be defined as

(i, v) == v(zy) fori=1,...,ny
and note that 1;(¢;) = 6;;. Show that
(i) a(vp, wp) = (Kpup, wy)e Yop, wy, € VA(Q)
(i) (Fyon) = (1, va)e Vun € V5(9)
(iii) VF e VhQ)*: F = iu«i ©i) Vi
i=1

where (-, ),z denotes the Euclidean inner product in R™ and the entries of the
vectors v,, w, are the basis coefficients of vy, wy, respectively.



