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Let Ω be a bounded domain in R
N with C2-boundary ∂Ω. In L2(Ω) we consider the following

resolvent problem:
⎧⎨
⎩

(ξ + iη)u − (λ + iα)Δu + (κ + iβ)|u|q−2u = f on Ω,

u = 0 on ∂Ω,
(RCGL)

where i =
√−1, ξ, λ, κ ∈ R+ := (0,∞), η, α, β ∈ R and q > 2 are constants and u is a complex-

valued unknown function. (RCGL) is associated with the initial-boundary value problem for the
complex Ginzburg-Landau equation (CGL). For (CGL) see [3]. In particular, if λ ≥

√
κ2 + β2,

then there exists a unique strong solution to (RCGL) for “f ∈ H1
0 (Ω)” (see [1]); for the case

where “f ∈ Lq(Ω)” see [2]. In this paper we improve the result of [1]. Namely, we establish the
existence and uniqueness of strong solutions to (RCGL) for “f ∈ L2(Ω)” without any restriction
on λ, κ and β under the restriction on q:

⎧⎨
⎩

2 < q < 2 +
4
N

(N ≥ 2),

2 < q < 4 (N = 1).
(∗)

Definition. A function u is said to be a strong solution to (RCGL) if

(a) u ∈ H2(Ω) ∩ H1
0 (Ω) ∩ L2(q−1)(Ω);

(b) u satisfies the equation in (RCGL) formulated in L2(Ω).

Main Theorem. Let N ∈ N, ξ, λ, κ ∈ R+ and η, α, β ∈ R. Assume that condition (∗) is
satisfied. Then for any f ∈ L2(Ω) there exists a unique strong solution u to (RCGL) with ξ

satisfying ξ > (CδRθ)
1

1+θ , where R := ‖f‖L2(Ω), C = C(q,N, λ, κ, β) > 0, δ = δ(q, κ, β) > 0 and
θ = θ(q,N) > 0 are constants.

To prove this theorem we establish a new type of inequality instead of those used in [1].
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