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Abstract. We study the initial-boundary value problem

utt = uxx, vtt = vxx, 0 < x <∞, t > 0,
−ux(0, t) = |v(0, t)|p, −vx(0, t) = |u(0, t)|q, t > 0,
u(x, 0) = f(x),
ut(x, 0) = g(x),

v(x, 0) = h(x),
vt(x, 0) = k(x), 0 < x <∞.

We establish criteria for global existence and blow-up of solutions, and we present the

growth rates at blow-up.
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1 Introduction

In this paper, we consider the following initial-boundary value problem:

utt = uxx, vtt = vxx, 0 < x <∞, t > 0,
−ux(0, t) = |v(0, t)|p, −vx(0, t) = |u(0, t)|q, t > 0,
u(x, 0) = f(x),
ut(x, 0) = g(x),

v(x, 0) = h(x),
vt(x, 0) = k(x), 0 < x <∞.

(1.1)

Here 0 < p, q < ∞, and all of the initial values are continuous. In order to
motivate the main results for problem (1.1), we recall some old results for
two related problems. On the one hand, in [3, 4] Del Santo et al. and Deng
studied the initial value problem

utt = uxx + |v|p, vtt = vxx + |u|q, −∞ < x <∞, t > 0,
u(x, 0) = f(x),
ut(x, 0) = g(x),

v(x, 0) = h(x),
vt(x, 0) = k(x), −∞ < x <∞. (1.2)

They proved that if 1 < pq <∞, every nontrivial solution of (1.2) blows up
in finite time. On the other hand, for the initial-boundary value problem

ut = uxx, vt = vxx, 0 < x <∞, t > 0,
−ux(0, t) = |v(0, t)|p, −vx(0, t) = |u(0, t)|q, t > 0,
u(x, 0) = f(x), v(x, 0) = h(x), 0 < x <∞,

(1.3)


