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4.2 The Hellinger-Reisner Principle

31 Show that every tensor-function σ ∈ H(div,Ω) has a well-defined trace γΓσ := σ ·n|Γ
in H−1/2(Γ) and that the inequality

‖γΓσ‖H−1/2(Γ) ≤ c ‖σ‖H(div,Ω) (4.41)

holds for all σ ∈ H(div,Ω), i.e. the trace operator γΓ ∈ L(H(div,Ω),H−1/2(Γ)).

Hint: Use the identity (integration by parts)∫
Ω

div(σ) · v dx = −
∫

Ω

σ · ∇v dx+

∫
Γ

(σ · n) · v ds

that is valid for all smooth tensor function σ and for all smooth vector function v.

32 Let v ∈ L2(Ω) be a given vector function. Let u ∈ H1
0,Γu

(Ω) be such that

(ε(u) , ε(w))0 = − (v , w)0 , ∀w ∈ H1
0,Γu

(Ω) .

Show that τ := ε(u) is in X = H(div,Ω), and that div τ = v.

33* Show that τn(= τn) = 0 on Γt in the sense

〈τn , w〉H−1/2(Γ)×H1/2(Γ) = 0 , ∀w ∈ H1
0,Γu

(Ω),

where τ is defined in Exercise 32 .

21


