Illustration of finding splines in Maple.

This procedure finds the first-order spline that interpolates the given data points, represented as lists of positions (ti) and values at these positions (xi). The result is an expression for the spline, using the piecewise function. The third argument of the procedure is the variable to use in this expression; it must not have a value assigned to it.

The spline is found by solving equations that define its behaviour, even though there would be easier ways to find first-order splines, which just connect the data points by line segments. This is done in order to illustrate the method, which can more complicated splines.

> linspline := proc (ti, xi, t)

    local a, b, poly, eqs, sol, pieces, i, n;

    n := nops(ti);  # n is the number of data points

    # Create a first-degree polynomial, which will define a
    # piece of the spline.  The unknown coefficients of the
    # polynomial are a and b.

    poly := a + b*t;

    # Create a sequence defining the polynomial pieces of the
    # spline.  The coeficients of each piece are found by
    # solving the system of equations that must be satisfied
    # by that piece.  Each piece is preceded by the comparison
    # that determines when it is used (given that an earlier
    # piece wasn’t).

    pieces := NULL;

    for i from 2 to n do
      eqs := { subs(t=ti[i-1],poly) = xi[i-1],
               subs(t=ti[i],poly) = xi[i] };
      sol := solve(eqs,{a,b});
      pieces := pieces, t<=ti[i], subs(sol,poly);
    od;

    # Give the pieces constructed above to the piecewise
    # function, which creates an expression evaluating to
    # this piecewise function.

    piecewise(pieces);

  end:

A test of the procedure:

> l:=linspline([1,3,4,6,7],[5,7,9,1,2],t);

:=l +4 t ≤t 3 +1 2 t ≤t 4 −25 4 t ≤t 6 − +5 t ≤t 7

> plot(l,t=1..7);

t 7 6 5 4 3 2 1

8

6

4

2