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Abstract. In this paper, we consider nonnegative solutions of

ur = Au + udt fg vPl(z,8)ds v = Av €N, t>0,
% =0 % =02 fg uP?(z,s)ds x €09, t>0,
u(z,0) = uo(z) v(z,0) = vo(x) z € Q.

We prove that if 0 < ¢1,g2 < 1 and p1p2 < (1—¢1)(1—g2), all solutions are global; while if
q1 > 1or gz >1orpipz > (1—q1)(1—q2), every solution blows up in finite time. We also
show that if g1 = g2 = 0 and p1,p2 > 1, then blow-up can occur only on the boundary.
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1 Introduction

In this paper, we study blow-up for the following parabolic system with
nonlinear memory:

up = Au + u? fot vPL(z,5)ds vy = Av re, t>0,
% =0 % = ® f(f uP?(z,s)ds x €09, t>0,
wl,0) = uo(2) o(z,0) = () req

(1.1)

where Q is a bounded domain in RV with boundary Q2 ¢ C**7(0 <y < 1), v
is the outward normal, p;,q; > 0 (i = 1,2), and ug(x), vo(z) are nonnegative
functions such that
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There are two main sources of motivation for the present study of (1.1).

The first one originates with a special case of a model that has been formu-
lated for capillary growth in solid tumors as initiated by angiogenic growth
factors [9]:

ug = Au re, t>0,
u— it [JuP(z,s)ds = €00, t>0, (1.3)

u(z, 0) = up(x) T € Q.



