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Abstract

In the paper, a boundary value problem is considered for a singularly per-
turbed quasilinear hyperbolic equation degenerated into a parabolic equation.
Asymptotic expansion of the generalized solution of the considered problem with
any accuracy and the residual term is estimated.

A far less extent of papers compared with the papers concerning elliptic and
parabolic equations have been devoted to singularly perturbed nonlinear hyperbolic
equations. But such equations rather often arise in studying different real phenom-
ena with non-uniform passages from one physical characteristics to another ones.

Cite some papers devoted to the investigation of boundary value problems for
singularly perturbed hyperbolic equations.

In the paper [1], Su Yueh Chen constructed the asymptotics of the solution of
the following problem
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where ε > 0 here and everywhere in the sequel is a small parameter.
In [2] V.F. Butuzov constructed the asymptotics of the solution of the mixed

problem for the equation
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in a finite domain for different values of k.
In the paper [3], the asymptotic representation of the solution of the mixed

problem for the equation

εUtt − b(t, x)Uxx + a(t, x)Ut = f(t, x, U), 0 < x < 1, 0 < t < T

was obtained by means of the energetic method.
The convergence of the solution of the Cauchy problem for the equation

ε(Uxx − Utt) = Ut +A(u)Ux

to the solution of the equation Wt +A(W )Wx = 0 as ε→ 0 is established in [4].
In these and another known papers concerning singularly perturbed hyperbolic

equations, the derivatives of the desired function with respect to t enter into the




