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ABSTRACT

An exponential decay of solutions to an initial boundary value problem with mixed type bound-
ary condition is given for anisotropic viscoelastic system.

RESULT

LetΩ ⊂ Rn with n ∈ N be a bounded domain withC1 smooth boundary∂Ω. Consider
the solutionu ∈ C3([0,∞);H1(Ω)) to the initial boundary value problem for anisotropic
viscoelastic system

∂2
t u(x, t) = ∇ · {C(x)∇u(x, t)−

∫ t
0 G(x, t− τ)∇u(x, τ) dτ} in Ω× (0,∞)

u = 0 on ΓD × (0,∞)

Tu = 0 on ΓN × (0,∞)

u = 0, ∂tu = f ∈ L2(Ω) in Ω

(1)

whenf satisfies the so called smoothness condition of order3. Physically,u andTu de-
scribe the displacement vector and traction vector, respectively.

The assumptions onΓD, ΓN and the coefficients are as follows.ΓD, ΓN ⊂ ∂Ω are
open,ΓD ̸= ∅, ΓD ∩ ΓN = ∅, ΓD ∪ ΓN = ∂Ω and ifn ≥ 3, the boundaries∂ΓD, ∂ΓN of
ΓD, ΓN areC1 smooth.C(x) = (Cijkℓ(x)) ∈ L∞(Ω) is an elasticity tensor satisfying the
major symmetry and strong convexity condition, andG(x, t) = (Gijkℓ(x, t)) is a relaxation
function with the form

G(x, t) = e−κtĜ(x), Ĝ(x) = (Ĝijkℓ(x)) (2)

with a constantκ > 0 and Ĝ(x) ∈ L∞(Ω) satisfying the major symmetry and strong
convexity condition. Also,C(x)− κ−1Ĝ(x) satisfies the strong convexity condition.



Theorem The solutionu ∈ C3([0,∞);H1(Ω)) to (1) decays exponentially with respect
to timet.
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