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Discussion on 02.12.2022

Exercise 1 (Q;.-FEM)

LetT=[0,11?CR?> keN,0=1t) < t; <--- < t; = 1 and define Q;j = (t;, tj) € T. Furthermore,
let &£ = {xijli,j=0,...,k} with x;;(v) := v(Q;;) for v € C*(T). Prove that (T, Q(T), %) is
a finite element in the sense of Ciarlet (where Q(T) is the space of polynomials of partial
degree < k).

Exercise 2
Let T < R? be a triangle and let 0 < £ < 1/2. Let E = conv{a, b} < T be an edge of T with
midpoint mid(E) = (a + b)/2 and define

pg:=mid(E) + t(a—b) € E,
Xpz (V)= v(py) forall ve €°°(T).

Define £ := {ng | E is an edge of T}. Show that (T, P»(T), £ is not a finite element in the
sense of Ciarlet.

Exercise 3 (Barycentric coordinates)

Consider a triangle T = conv{P;, P,, P3} and the barycentric coordinates 11,A2,13 € P1(T)
defined via A (Py) = 6 ji for j,k=1,2,3.

a) Prove that any a, 8,y € Ny satisfy

alply!

aqBqY _
=2|T|————.
LAIAZAZ dx=2] |(2+a+,6+)/)!

b) For the points Pj.3:= (P; + Pj+1)/2, j = 1,2 and Pg := (P3 + P1)/2, find the nodal basis
functions p; € Po(T) with pj(Py) =6 for j,k=1,...,6.

.....

Exercise 4 (P, is no C! element)
Consider a regular triangulation 9 and the P; finite element (T, P (T), £7) forany T € J.
Prove that this finite element is not a C! finite element in general.



