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Abstract In this paper, the existence of travelling wave solution for nonlinear
equation with nonlocal advection
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is studied in the case of m > 1, n > 1. When £,4, fym and n satisfy some determinate
conditions, there exists the travelling wave solution.
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1. Introduction

In this paper, we are concerned with the existence of travelling wave solution of
nonlinear equation with nonlocal advection

ﬂ(ﬂ) 9% LI (F * w)a] + " £ (u) (1.1)
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where rn > 1, n > 1 and p = sgnu,. Here u(t,z) = 0 is the population density at the
time ¢ > () and position = € R, (s) is the velocity of population. We assume that (s)
{s € R) is a strict monotone increased upper convex odd function. The second term on
the right-hand side of Eq. (1.1) involved nonlocal advective term. One of the simplest
examples of K is

K=¢l-2H(z)], e>0 (1.2)
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where H{x) is the Heaviside step function. The nonlocal advective term has been
discussed by Mimura [1] and Alt [2] from a view of biological aggregation. Because of
the advection, the individuals have the tendency of aggregation. The third term on the
right-hand side of (1.1) is a kinetics of the process, which represents the supply due to
births and deaths. We assume that f(s] is a function satisfying

; i B uw € (0,a)
FeC 1], f(0) <0, F(1)=0, f(1) <0, f(z) = { (1.3)
> 0, u € (a,l)

penerally speaking, fl(s) ~ (& —a)(l — 8). Ecological studies of this nonlinearity are
discussed by Okubol®l. The discrete model for spatially aggregation phenomena for
nonlinear degenerate diffusion equation involving a nonlocal advection term is investi-
gated by Ikedal?l. At present, the studies of travelling wave solution of reaction diffution
equation are quite ripel®

For m = n = 1, the existence of travelling wave solution of (1.1) was investigated by
Huang Sixun® in the three dimensions, by using the methods to deal with travelling
wave solution of reaction diffution equation and techniques to deal with stationary
solution. In this paper, we discuss the existence of travelling wave solution of (1.1),
by using the techniques of [7] and the techniques to deal with nonlinear degencrate
equation.

2. Mathematical Model

In this paper, we consider travelling wave solution of Eq. (1.1), when K takes the
form of (1.2). Then k # « can be represented by

k#u=£[—2f w(t, y)dy + I (2.1)
where I = f i u(t, y)dy, generally speaking, I = I{t). Set
o(t,2) = [ ult,n)dy, uelt,z) = wit,z) (2.2
— ok
then v, (¢, £} = ult, z). Substituting above relation forms into (1.1), we have
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where T > (. Se
u(t,z) = u(@),v(t,z) =v(8), wit,z)=w(d), 0==z+ct (2.4)




