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13 Let Ω1, . . . , Ωm be a non-overlapping domain decomposition of Ω, i.e. Ω = ∪Ωi,
Ωi ∩ Ωj = ∅, i 6= j. Let ui ∈ H(curl, Ωi), i = 1, 2, . . . ,m, such that

trti,Γij
ui = trti,Γij

uj ∀ Γij = ∂Ωi ∩ ∂Ωj : measd−1Γij > 0.

Then the piecewise defined function

u := {u|Ωi
= ui, i = 1, 2, . . . ,m} ∈ H(curl, Ω) and (curlu)|Ωi

= curlui,

for all i = 1, 2, . . . ,m.

14 Show that the inf-norm

|||qn|||H−1/2(Γ) = inf
q∈H(div,Ω): trnq=qn

||q||H(div) ∀ qn ∈ H−1/2(Γ) (2.1)

is equivalent to the usual H−1/2-norm defined by the relation

||qn||H−1/2(Γ) = sup
w∈H1/2(Γ)

〈qn, w〉H−1/2(Γ)×H1/2(Γ)

||w||H1/2(Γ)

∀ qn ∈ H−1/2(Γ). (2.2)

15 Show the second part of Theorem 2.5, i.e. show that, for a given qn ∈ H−1/2(Γ) sa-
tisfying the relation 〈qn, 1〉H−1/2(Γ)×H1/2(Γ) = 0, there exists an extension q ∈ H(div)
such that

trnq = qn, divq = 0 and ||q||H(div) ≤ ||qn||H−1/2(Γ). (2.3)

Hint: Consider the auxiliary Neumann problem −∆u = 0 in Ω and ∂u
∂n

= qn on
Γ = ∂Ω.
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