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Abstract. In this paper, we study the asymptotic behavior of solutions to a quasilinear
fully parabolic chemotaxis system with indirect signal production and logistic source

w=V-(D(u)Vu)—V-(S(u)Vo)+b—uu?, xeQ, t>0,
vt =Av—mu+bw, xeQ), t>0,
wr=Aw—a,w+bou, xeQ), t>0

under homogeneous Neumann boundary conditions in a smooth bounded domain
QCR" (n>1), where b>0, y>1,a;>1, u,b; >0 (i=1,2), D,S € C?>(]0,00)) fulfilling
D(s) >ap(s+1)7% 0<5(s) < bo(s—i—l)ﬂ for all s >0, where ag,bgp >0 and &, €R are
constants. The purpose of this paper is to prove that if b > 0 and u > 0 sufficiently
large, the globally bounded solution (u,v,w) with nonnegative initial data (1, vo,wo)
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1 Introduction

In 1970, Keller and Segel proposed a classical biological chemotaxis model [1]

ur=Au—V-(uVo), xe), t>0,
v =Av—v+u, xeQ), t>0,

1.1
a_”:a_v:(), x€dQ), t>0, D
v v

u(x,0)=up(x), v(x,0)=0v9(x), x€Q

with u represents the density of cells, v is the density of a chemical signal. In the first
equation of (1.1), Au denotes self diffusion and the cross-diffusion term —V-(1#Vv) means
that the cell is moving towards a high chemical concentration. In the second equation of
(1.1), Av is the self-diffusion of the chemical signal, —v+u denotes the consumption of v
and direct production by the cell u. The system (1.1) describes the chemotactic behavior
of cells in numerous biological processes [2,3], and the biological model (1.1) plays a key
role. When n =1, the system (1.1) has a unique global solution [4]. When n =2, there is a
critical mass phenomenon [5], if [, 1 <47, the system (1.1) processes a globally bounded
classical solution; if fQ ug > 4r, the solution of the system (1.1) will blow up [6]. When
n>3, if Q) is a ball, then for arbitrarily small mass m:= |, q40>0, there exists (u,v9) such
that (u,v) blowing up [7].

Ever since 1970, mathematicians have intensively investigated different types of
chemotaxis models for a variety of chemotaxis processes [2]. When considering the lo-
gistic source, some researchers studied the corresponding quasilinear chemotaxis system
of (1.1)

w=V-(D(u)Vu)—-V-(S(u)Vo)+f(u), x€Q, t>0,

v =Av—v+u, xeQ), t>0,

1.2
a_”:a_vz(), x€0d), t>0, (2
ov  dv
u(x,0)=uo(x), v(x,0)=0vp(x), xeQ)

with D,S€C?([0,00)) satisfying D(s)>cos’, c1s7<S(s) <cps7. When f =0, previous works
have investigated whether the solutions are globally bounded or blow up [8-10]. It is
well-known that logistic sources favor the existence of the globally bounded solution.
Indeed, if f(s) is a smooth function fulfilling £(0) >0 and f(s) <as—us? for all s> 0, it
is shown that whenever g < 1, there exists a unique globally bounded and classical so-
lution [11,12]. When f(s) <a—pus? for all s >0, with 2 >0 and x> 0 properly large, if
n >3 and Q) is convex, Winkler [13] showed the global boundedness of solutions. The
chemotaxis signal of (1.2) is produced directly by cells, yet the signal generation under-
goes intermediate stages in some realistic biological processes [14-16], the indirect signal
production mechanism can cause different interaction of cross-diffusion and the logistic



