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Abstract—We consider an initial-boundary problem with dynamic nonlocal boundary condition
for a pseudohyperbolic fourth-order equation in a cylinder. Dynamic nonlocal boundary condition
represents a relation between values of a required solution, its derivatives with respect to spatial
variables, second-order derivatives with respect to time variable and an integral term. The main
result lies in substantiation of solvability of this problem. We prove the existence and uniqueness of
a generalized solution. The proof is based on the a priori estimates obtained in this paper, Galyorkin’s
procedure and the properties of the Sobolev spaces.
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INTRODUCTION

Mathematicians solve problems with nonlocal conditions for the partial differential equations for
several decades. The problems with nonlocal integral conditions are of particular interest due to their
multifarious applications [l —5] and close relation to the inverse problems [6—8]. Now we have a number
of results on the nonlocal problems with integral conditions solvability for parabolic and hyperbolic
equations. The majority of works on the matter consider the nonlocal problems for the second order
equations (note here the papers [9—18] and references therein). Nevertheless, mathematical models
describing a lot of physical processes interesting for the modern science lead to equations of order
greater than two and to the boundary conditions of more complicated structure than that described
in the classical literature, particularly, to the dynamic boundary conditions. These dynamic boundary
conditions comprising the values of the second order derivatives with respect to the time variable arise
under consideration of the elastically fixed rod oscillations with the loaded spring ends ([19], P. 46;
[20]), or of the nonstationary inner waves in anisotropic or in the rotating stratified fluid [21, 22]. Let
us give an example of the problem statement from [20] whose solvability was proved in [23]: Find in
Qr = (0,1) x (0,T) the solution to equation

Lu = o(x)uy — (a(x)ug)r — (b(2)use ) = F(x,t),
meeting the initial
U((IZ, 0) = QD(.Z'), ut(x70) = 1/1(95)
and the boundary
a(0)uz (0,t) + b(0)ug (0,t) — Kqu(0,t) — Myuy (0,t) = g1(t), ()
a(l)ug(1,t) + b(Dugr (1, 1) + Kou(l, ) + Mauw (1, t) = ga(t)

conditions.
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