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Abstract

In this paper we study the global solvability and behavior of the solutions for

the Cauchy problem for systems of three semilinear dissipative equations with

the nonlinear parts consisting of the sums of functions of two variables. We

find conditions when the nonlinear part ensures the existence of global solutions.

We also investigate the matter of absence of global solutions for systems of three

hyperbolic inequalities. From this, in particular, it follows that the conditions

imposed on the growth of the nonlinear part in the theorem on the existence of

global solutions are essential.

1. Global solvability of the Cauchy problem for semilinear hyperbolic equations

with dissipation has been studied in the papers [5-10,13-14]. In these works, sufficient

conditions for the growth of the nonlinear part ensuring the existence of global

solutions are obtained. A lot of works have been dedicated to the matter of absence

of global solutions for hyperbolic inequalities (eg see[1-4,11,12,15,16]).

The existence of global solutions for the special case of the systems of two semilin-

ear hyperbolic equations was studied in [17]. One of these equations is a fourth-order

equation and the other a second-order equation.

2. Formulation of the problem and main results

In the domain R+ × Rn consider the Cauchy problem for systems of semilinear

hyperbolic equations with dissipations:

u1tt + u1t + (−1)l1 ∆l1u1 =
∑
i,j∈j

f1ij (ui, uj) ,

u2tt + u2t + (−1)l2 ∆l2u2 =
∑
i,j∈j

f2ij (ui, uj) ,

u3tt + u3t + (−1)l3 ∆l3u3 =
∑
i,j∈j

f3ij (ui, uj)

 (1)

with initial conditions

ui (0, x) = φi (x) , uit (0, x) = ψi (x) , x ∈ Rn, (2)

where J = {(i, j) , i < j; i, j = 1, 2, 3}.
Assume that the following conditions hold:

10. l1 ≥ l2 ≥ l3 ≥ n
2 ;


