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Abstract: Sufficient conditions for the boundedness of the solutions to a certain
nonlinear fourth order differential equation are given by means of the Lyapunov’s
second method. We also give criteria for square integrability of solutions and their
derivatives. Example is given to illustrate our results.
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1 Introduction

Higher-order nonlinear differential equations are frequently encountered in mathematical
models of most dynamic processes in electromechanical systems in physics and engineer-
ing. The notions of stability and boundedness of solutions are fundamental in the theory
and application of differential equations. In this way, both concepts lead to the real
world applications. Many results relative to stability, boundedness, square integrability
of solutions to differentiel equations have been obtained. See for instance ( [1]- [42]). In
discussing stability and boundedness of a nonlinear differential system, Lyapunov’s direct
method perhaps is the most effective method. Numerous methods have been proposed
in the literature to derive suitable Lyapunov functions, but finding a proper Lyapunov’s
function in general is a big challenge.

The study of fourth order nonlinear differential equations has attracted the interest
of many researchers. Many results concerning the stability and boundedness of solutions
of fourth order differential equations have been obtained in view of various methods,
especially, Lyapunov’s method, see, the book of Reissig et al. [28] as a survey and the
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