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The aim of this talk is to propose a Nyström-type method for the numerical
computation of the solution of the initial value problem (IVP){

f ′′(y) + λ(D
3
2 f)(y) + σf(y) = µh(y),

f(0) = 0, f ′(0) = γ,
(1)

where λ, σ, µ, γ ∈ R, h is a given function and

(Dαf)(y) =
1

Γ(m− α)

∫ y

0

(y − x)m−α−1f (m)(x)dx

is the Caputo’s fractional derivative of order α with m−1 < α < m and m = 2.
The above IVP occurs quite frequently in various branches of applied math-

ematics and mechanics. It is called Bagley-Torvik equation because it was origi-
nally formulated by Bagley and Torvik in [1] for modelling the motion of a rigid
plate in a Newtonian fluid. It was thoroughly discussed by Podlubny in [2] and
in several papers (see, for example [2, 3, 4, 5]) techniques for the computation
of its solution have been introduced.

We first consider the reformulation of (1) into an equivalent Volterra integral
equation (VIE) of the second kind and, then, we propose a Nyström method for
the global approximation of the solution of the VIE. Such method is based on
the discretization of the integral operators defining the VIE by suitable product
quadrature rules obtained using Lagrange interpolation.

Numerical tests showing the performances of the method will be presented,
as well as comparisons with other numerical methods.
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