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Show that
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defines a new norm in WZ(Q) that is equivalent to the standard norm
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where I'p C I' = 9Q with meas;_1(I'p) > 0, yu(z) = $(z) = (Vu(z),n(z)) =

Vu(z)"n(z) = Vu(r) e n(z), and |ulyzq) = (2 jaj=2 Jo 10%u|*dz)'/? denotes the
standard semi-norm in WZ(2).

Show that there exists a positive constant ¢y = const > 0 and ¢; = const > 0 such
that

/H (u(z))2dz < co ( /H () d:c)2 +a /H Vu(@)de Yu € HY(TT)

with ¢g =? and ¢; =?, where I := {o = (21, 29) € R* 1 a; < x; < by, i = 1,2},
(O Hint: Use the representation
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Show that the inequalities
inf / lu(z) — q*dr < ¢ / |Vu(z)Pde Yu € W, (Q) = H(Q)
Q Q
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and
/Q\u(a:)|2dx < ﬁ (/Qu(x) dw>2 + ¢ /Q|Vu(x)]2dx Yu € Wy (Q) = HY(Q)

are equivalent !



Let us consider the quadrature rule

/ w(€)de ~ u(E)|Al,
A

with the unit triangle A = {£ = (§,,&) € R?: 0< & <1 -6,0 < & < 1} and
the integration point £* = (1/3,1/3). Show that there exists a positive constant
c = const. > 0 such that

| /A w(€)de — u(E)A]| < ¢ lulma) Yu € HH(A).

Hint: In 2D (d = 2), H?(A) is continuously (even compactly) embedded in C'(A),
i.e. there exists cp = const. > 0: [[ul|o(x) = maxeea |[u(§)] < cpllullmz(a).-

Show that, for sufficiently smooth functions, e.g. for u,v € H(curl) N [C*()]?, the
curl-IbyP-formula

/chrl(u) cvdr = /Qu -curl(v) dx — /(u xmn)-vds (2.12)
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is valid. Hint: Use the classical IbyP-formula for the proof of (2.12) !



