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Abstract—We study a non-linear semi-periodic boundary-value problem for a system of hyperbolic
equations with mixed derivative. At that, the semi-periodic boundary-value problem for a system
of hyperbolic equations is reduced to an equivalent problem, consisting of a family of periodic
boundary-value problems for ordinary differential equations and functional relation. When solving
a family of periodic boundary-value problems of ordinary differential equations we use the method
of parameterization. This approach allowed to establish sufficient conditions for the existence of
an isolated solution of non-linear semi-periodic boundary-value problem for a system of hyperbolic
equations.
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INTRODUCTION

The mathematical modeling of phenomena and processes, which repeat after a certain time period,
requires the investigation of periodic boundary-value problems of hyperbolic type. The systematic
study of periodic boundary-value problems for hyperbolic equations with mixed partial derivatives
began in 60ies in L. Cesari papers. O. Vejvoda, A. M. Samoilenko, B. I. Ptashnik, A. Yu. Kolesov,
E. F. Mishchenko, N. Kh. Rozov, S. V. Zhestkov, Yu. A. Mitropol’skii, G. P. Khoma, M. I. Gromyak,
T. I. Kiguradze and others [1–8] engaged in further research of solvability questions for such boundary-
value problems. The application of different methods such as functional analysis methods, the method of
successive approximations, the variation method etc allows one to obtain different solvability conditions
of boundary-value problems for hyperbolic equations. In paper [9] by the method of introducing
functional parameters one investigated the nonlocal boundary value problem for system of hyperbolic
equations. One established sufficient conditions of the one-valued solvability in terms of coefficients and
proposed an algorithm of finding a solution, each step of which is composed of two points: 1) finding
introduced functional parameters, 2) finding solution to the Goursat problems on small domains. In
paper [10] with the help of parameterization method [11] one proposed a new constructive algorithm of
finding a solution to the quasi-linear semi-periodic boundary-value problem for a system of hyperbolic
equations with mixed derivative. In the present paper, based on proposed in [10] algorithm we establish
sufficient conditions of the algorithm convergence and the existence of an isolated solution to the
corresponding nonlinear boundary-value problem (1)–(3).

1. PROBLEM DEFINITION

On Ω = [0, ω] × [0, T ] we consider the boundary-value problem

∂2u

∂x∂t
= f

(
x, t, u,

∂u

∂x

)
, (x, t) ∈ Ω, u ∈ Rn, (1)

u(0, t) = ψ(t), t ∈ [0, T ], (2)
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