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Abstract

This paper is devoted to developing a nonlocal dispersal HIV infection dynamical model. The existence of travel-
ling wave solutions is investigated by employing Schauder’s fixed point theorem. That is, we study the existence
of travelling wave solutions for Ry > 1 and each wave speed ¢ > ¢*. In addition, the boundary asymptotic behavior
of travelling wave solutions at +oo is obtained by constructing suitable Lyapunov functions and employing Lebe-
gue dominated convergence theorem. By employing a limiting argument, we investigate the existence of travelling
wave solutions for Ry > 1 and ¢ = ¢*. The main difficulties are that the semiflow generated by the model does not
have the order-preserving property and the solutions lack of regularity.
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1. Introduction and model derivation

In this paper, we consider the existence of travelling wave solutions of the following nonlocal dispersal HIV
infection dynamical model with Beddington-DeAngelis functional response
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where U (x,1), V(x,7) and @(x,7) denote the densities of target cells, infected cells and virus at location x and time
t, respective. { is the target cells production rate. Target cells become infected cells at rate BU (x,) @ (x,z)/(1 +
aU (x,t) +bw(x,t)), where a determines how fast the infection rate approaches its saturation value, and b is a
measure of virus interference during infection [1]. KV (x,7) is the production of free viruses. d, a; and p are the
death rates of target cells, infected cells and free viruses, respectively. In addition,

JxU(x,1) = /J(x—y)U(y,t)dy
R
is the rate at which the target cells are arriving at position x from all other places, and
—U(x,t) =— / J(x—y)U(x,t)dy
R

is the rate at which they are leaving location x to travel to all other sites, where J(x — y) is thought of as the
probability distribution of jumping from location y to location x. Hence, J * U (x,t) — U (x,t) describes that the
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