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3.3 Mapping

Show the inequality

?hi, (3.14)

where h, is the longest side and 6, the smallest angle of the triangle 9,.
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3.4 Generation of systems of Finite Elements Equations

Show that the integration rule

[ remasan = Sanf@m) + oaf(Gam) +aaf(m)} (319

integrates quadratic polynomials exactly, if the the weights «; and the integration
points (&, ;) are choosen as follows: a; = ag = a3 = 1/3 und (&,m) = (1/2,0),
(627 772) = (1/27 1/2)7 (537 773) = (Oa 1/2)

Hint: cf. also Exercise 20 !
Let us assume that 7, = {5,,_: rE Rh}_is a regular triangulation of the polygonally

bounded Lipschitz domain Q = U,¢cg,d, C R? into triangles d,, and let u € H?(Q).
Let us now compute the integral

by the quadrature rule

In(u) = ) s, (€9)) 161,
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where x5, () maps the unit triangle A onto §,, and £* = (1/3,1/3). Show that

1) — Iy(w)] < ch?lul 2o

where ¢ is some generic positive constant. Can you weaken the assumption that
ue H?(Q)?

Hint: Use the mapping principle and the Bramble-Hilbert Lemma; cf. also Exer-
cise 20 !



