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Abstract

This paper is concerned with the nonlocal diffusive model with double free bound-

aries in spatial heterogeneous environment, where the spatial heterogeneity is de-

scribed by the sign indefinite coefficients. Such a model can be used to illustrate the

spreading or vanishing of a new or invasive species. Due to the lack of comparison

principle in the nonlocal reaction-diffusion equation, many classical methods cannot be

used directly to this nonlocal problem. This motivates us to find new techniques. We

first establish the spreading-vanishing dichotomy as well as some criteria that ensure

the species spreading or vanishing by principal eigenvalues of associated scalar elliptic

eigenvalue problems. And then we determine the spreading speed when spreading

occurs.
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1 Introduction

We are interested in the effect of spatial heterogeneity on the long-term viability of

some species, governed by the following nonlocal diffusive free boundary model⎧⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎩

ut = dΔu+ u(a(x)− b(x)u− c(x)(φ ∗ u)), t > 0, g(t) < x < h(t),

u(t, h(t)) = 0, h′(t) = −μux(t, h(t)), t > 0,

u(t, g(t)) = 0, g′(t) = −μux(t, g(t)), t > 0,

u(0, x) = u0(x), h(0) = −g(0) = h0, − h0 ≤ x ≤ h0,

(1.1)
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