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Abstract

In this paper we investigate the Cauchy problem for a quasilinear hyperbolic
equation with anisotropic elliptic part and integral nonlinearity. The theorem on
global solvability is proved. The decrease order of solutions and their derivatives
are obtainet as t →∞.

1. Statement of the problem.
We consider the Cauchy problem for the quasilinear hyperbolic equation

utt + ut +
n∑

i=1

(−1)liai(t, [u]l,i)D2li
xi
u = 0, t > 0, x ∈ Rn (1)

with initial datas

u(0, x) = ϕ(x), ut(0, x) = ψ(x), x ∈ Rn (2)

where l1, l2, ..., ln ∈ {1, 2, ...} , [u]l,i =
n∑

k=1

βik

∫
Rn

∣∣∣Dlku
∣∣∣2 dx, βik ∈ R.

In the paper [1] the solvability of a mixed problem for quasilinear Kirchoff equa-
tions in Gevrey classes is investigated. But in the paper [2] a class of quasilinear
Kirchoff equations, for which the corresponding mixed problem with initial data
from Sobolev space have a global solution, is chosen. Further, the quasilinear hy-
perbolic equations with integral nonlinearity are investigated in the papers of the
other autors (see [3], [4])

In this paper we investigate the global solvability of the problem (1), (2) with
small initial datas in the anisotropic Sobolev spaces.

Suppose that the following conditions are satisfied:
1) ai(t, ξ) = 1 + a1i(t, ξ) are defined for all (t, ξ) ∈ [0,∞) × (−b, b) and contin-

uously differentiable with respect to t, ξ. The function a′1iξ
(t, ξ) are continuously

differentiable with respect to t, where b > 0.
2) For any t ∈ [0,∞), ξ ∈ (−b, b) the following inequalities are satisfied:

|a1i(t, ξ)| ≤ c |ξ|p , |a1it(t, ξ)| ≤ c |ξ|p ,
∣∣∣a′1iξ

(t, ξ)
∣∣∣ ≤ c |ξ|p−1


