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We consider the 1st order Volterra integro-differential equation (VIDE)

y′(t) = f(t, y(t) +
∫ t

0

K(t, s, y(s)) ds, t ∈ [0, T ] (1)

with the initial condition y(0) = y0. In addition, we consider the 2nd order VIDE

y′′(t) = f(t, y(t), y′(t)) +
∫ t

0

K(t, s, y(s), y′(s)) ds, t ∈ [0, T ], (2)

with the initial conditions y(0) = y0 and y′(0) = y1. In order to solve (1) or (2), we use a step-by-
step spline collocation method, where the polynomial splines may have arbitrary degree and defect.
In addition, for (1) we investigate the case with one multiple node on each grid interval. A numerical
stability of the method is defined as boundedness of the approximate solutions for the certain test
equation on uniform grid. Necessary and sufficient conditions for the numerical stability of the same
method for Volterra integral equations are found in [1]. These are completely determined by the
eigenvalues of the transfer matrix from an interval to the next one. For VIDE stability conditions
are found in [2; 3; 4]. We show that 1) for VIDE the numerical stability is also determined by the
eigenvalues of the transfer matrix; 2) the eigenvalues of the transfer matrix for 1st order VIDE have
the same geometrical multiplicity as the eigenvalues of the transfer matrix for integral equations;
3) in case of piecewise polynomial collocation method the numerical stability also depends on the
parameters of certain test equation; 4) the eigenvalues of the transfer matrix for 2nd order VIDE
have the same geometrical multiplicity as the eigenvalues of the transfer matrix for 1st order VIDE.
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