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a b s t r a c t

In this paper, we study the long-time behavior of the reaction–diffusion equation with
dynamical boundary condition, where the nonlinear terms f and g satisfy the polynomial
growth condition of arbitrary order. Some asymptotic regularity of the solution has been
proved. As an application of the asymptotic regularity results, we can not only obtain
the existence of a global attractor A in (H1(Ω) ∩ Lp(Ω)) × Lq(Γ ) immediately, but also
can show further that A attracts every L2(Ω) × L2(Γ )-bounded subset with (H1(Ω) ∩

Lp+δ(Ω))× Lq+κ (Γ )-norm for any δ, κ ∈ [0,∞).
© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

In this paper, we consider the asymptotic behavior of the solution of the following reaction–diffusion equation with
dynamical boundary condition:

ut −1u + f (u) = h(x), inΩ,

ut +
∂u
∂ν

+ g(u) = 0, on Γ ,
u(x, 0) = u0(x),

(1.1)

whereΩ is a bounded domain of RN(N ⩾ 3) with a smooth boundary Γ , h(x) ∈ L2(Ω). The functions f and g ∈ C1(R,R),
satisfy the following conditions:

C1|s|p − k1 ≤ f (s)s ≤ C2|s|p + k2, p > 2, (1.2)

C3|s|q − k3 ≤ g(s)s ≤ C4|s|q + k4, q > 2, (1.3)

and

f ′(s) ≥ −l, g ′(s) ≥ −m, (1.4)

here l,m > 0, Ci > 0, ki > 0, i = 1, 2, 3, 4.
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