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Abstract. In this paper, the authors investigate a quasi-linear parabolic equation ur =
f(u)(Auta [ u(y,t)dy) with nonlocal boundary condition u(x,t) = [q, k( y,t)dy, © €
9Q, where Q is a bounded domain in RY with smooth boundary 99Q. Under some hy-
potheses imposed on f(s) and k(z,y), they give a complete classification for the solutions
to blow-up in finite time or to exist globally. Meanwhile, they obtain an upper bound of
the solution to this problem for arbitrary kernel k(z,y), which, to the best of the authors’
knowledge, has never been found in the previous works. Blow-up set and precise blow-up

rate of the solutions are also investigated in this paper.
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1 Introduction

In this paper, we are interested in the following quasi-linear parabolic equa-
tion with nonlocal boundary condition and a nonlocal source

utzf( )(Au—i—afQ t)dy), =x€Q, t>0,
= Jo k( )dy, x €09, t>0, (1)
(ZL’,O) = UO( )7 T e Q,

where a is a positive constant, §) is a bounded domain in RY with smooth
boundary 09.

In the past several decades, many physical phenomena have been formu-
lated into nonlocal parabolic equations (see [1, 16, 19, 20]), and in recent
years, parabolic equations or systems with nonlocal sources have also been
extensively studied. It has been suggested that nonlocal growth terms present
more realistic model in physics for compressible reactive gases; see [2]. E-
quation in (1) arises in the study of the flow of a fluid through a porous
medium (when f(s) = s, (0 < p < 1)) with an integral source and in the



