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Abstract

The relaxation-oscillation equation is the primary equation for describing the be-
haviour of physical phenomena that return to equilibrium after being disturbed.
Fractional derivatives have been employed in order to represent slow relaxation
and damped oscillation, obtaining the following fractional relaxation-oscillation
equation

(Dαy)(t) + λy(t) = f(t), t > 0, (1)

where

(Dαy)(t) =
1

Γ (m− α)

∫ t

0

(t− x)m−α−1y(m)(t)dt (2)

is the Caputo’s fractional derivative of order α withm−1 < α < m andm = 1, 2,
λ = ω2

0 with ω0 the natural frequency of the oscillator and f is an external force.
For 0 < α < 1, (1) under the initial condition

y(0) = y0

describes the relaxation with the power law attenuation; for 1 < α < 2, (1)
under the initial conditions

y(0) = y0, y′(0) = y1

represents the damped oscillation with viscoelastic intrinsic damping of oscilla-
tion [1, 2].

Several authors have studied the above equation and introduced numerical
methods to approximate its solution (see, e.g [3, 4]).

We propose a Nyström method for the global approximation of its solution
that is based on a suitable product quadrature rule obtained using Lagrange
interpolation. Numerical tests showing the performances of the method will be
presented, as well as comparisons with other existing numerical methods.
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