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The Mathemati
al formulationState variables Applied �eldu : [0,T ]×Ω → R displa
ement ℓ : [0,T ]×Ω → R density for
esNotations:
⊲ Ω = (−∞, 0]×R

d−1 and Σ = {0}×R
d−1

⊲ x = (x1, x ′) with x ′ = (x2, . . . , xd )

⊲ K=
{v ∈ H1lo
(Ω×[0,∞)) : ∇vt ∈ L2lo
([0,∞);L2(Ω)), v |{0}×Rd−1 ≥ 0}We 
onsider the following problem (DI):utt − ∆u − α∆ut = ℓ, α > 0 damped wave equation0 ≤ u(0, x ′, t) ⊥ (ux1+αux1t)(0, x ′, t) ≥ 0 unilateral bdry 
onditionsu(·, 0) = u0 and ut(·, 0) = u1 Cau
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Regularity of the tra
eAIM: Chara
terize the tra
e spa
esRe
all that u(0, x ′, t) ∈ Ha,blo
(Rd−1×[0,∞)) for (a, b) ∈ R
2

m
|ξ|aû(0, ξ, ω) ∈ L2(Rd ) and |ω|b û(0, ξ, ω) ∈ L2(Rd )

⊲ ξ = (ξ2, . . . , ξd )T: the dual variable to x ′ = (x2, . . . , xd )T
⊲ ω : the dual variable to t
⊲ û(0, ξ, ω) : the Fourier transform of u(0, x ′, t)Lemma (Regularity of the tra
e3)Let uǫ be the solution of (PP). Then we may extra
t a subsequen
e, stilldenoted by uǫ su
h thatuǫ(0, x ′, t) ⇀ u(0, x ′, t) weakly in H1/2,5/4lo
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