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Abstract. In the present study, we consider the following parabolic-elliptic
chemotaxis system:

{

ut=∇·
(

γ(v)∇u−uχ(v)∇v
)

+λu−µuσ, x∈Ω, t>0,

0=∆v−v+uκ , x∈Ω, t>0,

where Ω⊂R
n (n≥2) is a smooth and bounded domain, λ>0, µ>0, σ>1, κ>0.

Under appropriate assumptions on γ(v) and χ(v), we obtain the global bound-
edness of solutions when κn< 2 or κn≥ 2, σ≥ κ+1, which generalize the pre-
vious result to the case with nonlinear signal secretion and superlinear logistic
term when n ≥ 2. Moreover, if adding additional conditions σ ≥ 2κ and µ is
sufficiently large, it is shown that the global solution (u,v) converges to
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exponentially as t→∞.
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1 Introduction

Chemotaxis, a kind of taxis, which refers to the phenomenon that cells, bacteria or
multicellular organisms direct their movements according to certain chemicals.
To describe the aggregation phase of amoeba cells in response to the chemical
signal emitted by cells, Keller and Segel [20] introduced the following system:

{

ut =∇·
(

γ(v)∇u−uχ(v)∇v
)

, x∈Ω, t>0, (1.1a)

τvt=∆v−v+u, x∈Ω, t>0, (1.1b)

where τ∈{0,1}, Ω⊂R
n (n≥1) is a bounded domain, u(x,t),v(x,t) denote the cell

density and the concentration of chemical signal, γ(v), χ(v) are the cell diffusion
function and chemo-sensitivity function respectively, which have the following
relation:

χ(v)=(α−1)γ′(v), (1.2)

where α is the ratio of effective body length to step size.
For the case that γ(v) = d, χ(v) = χ, where d and χ are positive constants,

(1.1) can be reduced to the minimal Keller-Segel model, whether model (1.1) or
its related variants, there has been a large number of research with regard to the
existence, boundedness, finite-time blow-up, asymptotic behavior et al. (see the
review literatures [2, 3, 10, 12] and the references therein). In particular, consider-
ing system (1.1) with nonlinear signal production and general growth source, that
is, adding the logistic term f (u)=λu−µuσ(λ∈R, µ>0, σ>1) on the right hand
side of Eq. (1.1a), and replacing the linear term u in Eq. (1.1b) by uk (k>0). When
k≥ 1, Galakhov et al. [9] considered the global dynamics of solutions, thereinto,
by assuming that σ>k+1 or σ=k+1, µ>((nk−2)/nk)χ, they obtained the global
boundedness result; and this boundedness result was extended to the borderline
case σ = k+1, µ = ((nk−2)/nk)χ, n ≥ 3 by Hu and Tao [13]; then Xiang [33] re-
moved the restrictions k≥1 and n≥3, under the condition k+1<max{σ,1+2/n}
or k+1=σ, µ≥ ((nk−2)/nk)χ, he proved that the solution is globally bounded;
afterwards, Xiang et al. [30] further extended the result in [33] to the case with
nonlinear diffusion function D(u) and nonlinear sensitivity function S(u); lately,
considering the chemo-repulsion case, Hu et al. [15] established the global bound-


