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Existence of periodical solutions of the Duffing equation with impulsive effects
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ABSTRACT

We study nonlinear differential Duffing equation

ẍ+ ω2x = δx3, (1)

with impulsive effects [1]
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= I(ẋ). (2)

Impulsive effects in the system (1), (2) occur at the moments of time when the moving point passes some fixed
position x = x∗. The impulsive influences instantly increase the velocity of the point by the value I(ẋ).

The solution of the problem (1), (2) is a function x(t) continuous on t ∈ R and continuously differentiable on t
except the moments of impulsive effects, where its derivative ẋ(t) is continuous from the right side.

Qualitative analysis of behaviour of phase trajectories for the problem (1), (2) is fulfilled. Necessary and
sufficient conditions for existence of periodic solutions are obtained, and stability of the periodic solutions is
studied.

The examples of function I(ẋ) in (2) of impulsive effects are given for which the problem (1), (2) has the
periodic solutions.
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