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Asymptotic stability of a system of bodies partially filled with ideal
fluids under the action of elastic and damping forces.

Forduk K. V.

Abstract. In this paper, the asymptotic stability of a two-dimensional model problem on
small motions of a system of open vessels partially Plled with ideal homogeneous Ruids under
the action of elastic and damping forcesisinvestigated. The brst and last bodies are attached by
springsto two supportswith a given law of motion. Thetrajectory of the system is perpendicular
to the direction of gravity, and the damping forces acting on the hydromechanical system are
generated by the friction of bodies against a stationary horizontal support. The law of total
energy balance is formulated for the described system.

In the author@work [1] theinitial-boundary value problem is reduced to the Cauchy problem
for a brst-order di" erential equation with operator coe! cients in the orthogonal sum of some
Hilbert spaces. The theorem on the unique solvability of the obtained Cauchy problem on the
positive semiaxis is proved. Su! cient conditions for the existence of a strong solution of the
initial boundary value problem describing the evolution of the hydraulic system are found. In
the author® work [2] the spectral properties of this problem are investigated. It is proved that
the problem has a discrete spectrum localized in a vertical strip. The asymptotic behavior of the
spectrum isinvestigated. The theorem on the Abel-Lidsky basis property of root elements of the
problem is proved.

In this paper, relying on the theorem of V. Arendt, C. Batty, Yu.l.Lubich, F.Vu, the strong
stability of a system consisting of one or two rectangular bodies partially blled with ideal Buids
under the action of an elastic damping device is investigated. It is established that the question
of asymptotic stability of the system is equivalent to the presence of common eigenvalues of a
series of Steklov problems with an additional normalization condition. It is proved that in the
case of one body, the system is not strongly stable. In the case of two bodies, the system is not
strongly stable if and only if the bodies are congruent.
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