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EXISTENCE OF GLOBAL SOLUTION OF CAUCHY
PROBLEM FOR A CLASS SYSTEM OF

SEMI-LINEAR HYPERBOLIC EQUATIONS WITH
DAMPING OF FOURTH ORDER

Abstract

A theorem on the existence of global solution of the Cauchy problem for a
class of a system of semi-linear equations containing partial derivatives of fourth
order with respect to some variables and second order partial derivatives with
respect to some other variables is proved.

The existence of global solution to the Cauchy problem for semi-linear hyper-
bolic equations with damping was investigated in [11-13]. The global solvability
of the Cauchy problem for hyperbolic equations of higher order was studied in
[6,9,10,14,16], for the system of semi-linear hyperbolic equations in [11-13].

In [7] the Cauchy problem for the system of semi-linear equations with a weak
connection is considered and the conditions for the growth of a non-linear part pro-
viding the existence of global solution are found. In the present paper, the Cauchy
problem for the system of two semi-linear hyperbolic equations with weak connec-
tion, with dissipations and a quasi-elliptic part is investigated. Different derivatives
of second and fourth orders with respect different variables participate in the quasi-
elliptic part of the equations under consideration.

Problem statement and main result. In the domain [0,∞) × Rn consider
the Cauchy problem

u1tt + u1t + ∆2
I1

u1 −∆J1u1 = f1 (u1, u2)
u2tt + u2t + ∆2

I2
u2 −∆J2u2 = f2 (u1, u2)

}
, (1)

uk (0, x) = ϕk (x) , ukt (0, x) = ψk (x) , x ∈ Rn, k = 1, 2, (2)

where ∆Ik =
∑
i∈Ik

∂2

∂x2
i
, ∆Jk =

∑
i∈Jk

∂2

∂x2
j
, Ik ⊂ Nn = {1, ..., n}, Jk = Nn\I , k = 1, 2.

Denote by mr = Jr, r = 1, 2 the number of the elements of Jr by nr = Ir =
n−mr the number of the elements of Ir. For definiteness suppose

m1 ≥ m2.

The system of type (1) is met by investigating the vibrations of deformed systems
under mobile loads (see [18]).

Assume that the following conditions are fulfilled:
1) Let n + mr ≤ 4;
2) f1 (·) and f2 (·) are continuously-differentiable functions on R2;
3) For any (u, v) ∈ R2 the following estimation is fulfilled:

|fr (u, v)| ≤ c |u|pr |v|qr , (3)

where
pr ≥ 0, qr ≥ 0, pr + qr ≥ 2, (4)




