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Abstract
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This research report addresses the definition and the study of discrete general-
ized splines. Discrete generalized splines are continuous piecewise defined functions
which meet some smoothness conditions for the first and second divided differences
at the knots. They provide a generalization both of smooth generalized splines and
of the classical discrete cubic splines. Completely general configurations for steps in
divided differences are considered. Direct algorithms are proposed for constructing
discrete generalized splines and discrete generalized B-splines (discrete GB-splines
for short). Explicit formulae and recurrence relations are obtained for discrete GB-
splines. Properties of discrete GB-splines and their series are studied. It is shown
that discrete GB-splines form weak Chebyshev systems and that series of discrete
GB-splines have a variation diminishing property. The presentation is illustrated
by graphs of GB-splines. Examples of defining functions are also included.

A hyperbolic tension spline is defined as the solution of a differential multipoint
boundary value problem. A discrete hyperbolic tension spline is obtained using
the difference analogous of differential operators; its computation does not require
exponential functions, even if its continuous extension is still a spline of hyperbolic
type. We consider the basic computational aspects and show the main features of
this approach.

In future research, one could try to generalize the results obtained here to the
multidimensional case.
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