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Abstract. In this paper, we establish the lower bounds estimate of the blow up time
for solutions to the nonlocal cross-coupled porous medium equations with nonlocal
source terms under Dirichlet and Neumann boundary conditions. The results are ob-
tained by using some differential inequality technique.
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1 Introduction

In this article, we consider the lower bound of blow up time for solutions of the nonlocal
cross-coupled porous medium equations

ut:Aum—F/v”dx, (x,6) €Qx (0,£), (1.1)

v =AU + / widx,  (x,0)€Qx(0,), (1.2)
and continuous bounded initial values

u(x,0)=up(x), v(x,0)=0v9(x), x€Q, (1.3)
under Dirichlet boundary condition

u(x,t)=o(x,t)=0, (x,t)€aQx(0,t"), (1.4)
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or Neumann boundary condition

ou™ ov" N
y—lu, 5 =lv, (x,t)€aQx(0,t7), (1.5)

where Q) € R® is a bounded region of d() with a smooth boundary, and satisfies that
p>m>1,g>n>1, vis the unit external normal vector in the external normal direction
of dQ). There are many research achievements on the lower bound estimation of blow
up time for the solution of a single porous media equation, see, e.g., [1-3]. Liu, et al. [1]
studied the following nonlocal porous equation with Dirichlet boundary conditions

P / widx,  (x,t)eQx(0,), (1.6)
They have obtained the lower bound of the blow up time of the solution which
P> c7[/ ul (p+q—1)dx]~Cs.
0

and homogeneous Neumann boundary conditions, the lower bound of the blow up time
of the solution which
t* > 00 dé
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Liu [2] considered Eq. (1.6) with Robin boundary conditions, they have obtained the
lower bound of the blow up time of the solution which
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Fang and Chai [3] studied Eq. (1.6) with Neumann boundary conditions

aaLu —lu, (x,t)€3Qx(0,t),

the lower bound of the blow up time of the solution which
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when [ >0 of (1.5). The lower bound of the blow up time of the solution which

t
t*z/ﬂ() de
Ul

1 (a41)(p+q-1) 7
(0) ch("‘z ) +K26a(p+q71)—(p+qu)

when [ <0 of Eq. (1.5).



