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ON ASYMPTOTIC EXPANSION AS t →∞
OF THE SOLUTION OF CAUCHY PROBLEM
AND BOUNDARY VALUE PROBLEMS FOR

S.L. SOBOLEV EQUATION

Abstract

Asymptotic expansions at large values of time of the solution of the Cauchy
problem, first and second boundary value problems in the quadrant are obtained
for Sobolev equations.

While studying small vibrations of rotating fluid, Sobolev [1] distinguished a
class of equations of the form

∂2∆u

∂t2
+

∂2∆u

∂t2
, (1)

where ∆ = ∂2/∂x2
1+∂2/∂x2

2, and the Cauchy problem, the first and second boundary
value problems were studied for it. In the paper [2] the behavior of the solution of the
Cauchy problem as t →∞ was investigated. In references, the equations of the form
(2) (or the systems) are called Sobolev equations. At present, there is a great amount
of papers that study different boundary value problems for Sobolev equations [3]-[6].
Solvability of the Cauchy problem for the general system of equations unsolved with
respect to the time derivative in the class of quadratically summable functions with
respect to x together with some number of derivatives was studied in [7]. Now, this
system is called the Sobolev-Galperin system. The asymptotic estimations at large
values of time of the solutions of the Cauchy problem, first and second boundary
value problems in the quadrant E++

n+1 = {t > 0, xn > 0, x′ ∈ En−1} for the
Sobolev equation, where En is n-dimensional Euclidean space with the elements
x = (x1, x2, ..., xn) , was obtained in [8].

In the present paper, we obtain asymptotic exponsion as t →∞ of the solutions
of problems considered in [8]. The subject of this paper is the result of our discussions
with professor G.V. Demidenko in 2008 and also the influence of the paper [8] to
whose authors we are thankful.

We note also the papers [9], [10] devoted to the behavior as t → ∞ of the so-
lutions of mixed problems in an unbounded cylindrical domain for Sobolev equations.

§1. Denotation, problem statement and auxiliary statements. Let
W
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xϕ (x) , L1 (G)‖ < +∞.

Consider the following Cauchy problem for the Sobolev equation:

D2
t ∆nu(t,x) + D2

xn
u (t, x) = 0, t > 0, x ∈ En (n ≥ 2) (2)




