
Programming Assignment 1, Due Sept. 28, 2016

In this assignment you will create three pieces of software associated with polynomial interpolation. Then you will
use the provided driver program to apply this software to a specic problem and explain the observed behavior.

divdif A function that creates divided differences. Given the function, F , and nodes x0, ..., xndeg, divdif creates
f [x0], f [x0, x1], ..., f [x0, x1, ..., xndeg]

poleval A function that uses a string of divided differences, f [x0], f [x0, x1], ..., f [x0, x1, ..., xndeg], and associated
nodes, x0, ..., xndeg, to evaluate the interpolating polynomial at a given value y.

hermite A function that creates divided differences for Hermite inter- polation using a given function, F , with deriva-
tive, FP , and nodes, x0, ..., xm.

The documentation provided in the templates specifes the calling sequence and the role of each variable. Use these
templates to complete your code. You may use additional local variables and arrays as you see fit.
The m-file, pa1.m, uses these routines to interpolate the function g(x) = 1/(1 + 25x2) on the interval [−1, 1] on
two sets of points, one equally spaced and the other using a Chebyshev distribution. It also creates the Hermite
interpolation polynomial on the equally spaced points with approximately twice the interval width. Note that if
the number of points used for regular interpolation (ndeg + 1) is odd, then the number of points used for Hermite
interpolation will be (ndeg)/2. The three polynomials are then evaluated on a large number of points in the interval
[−1, 1].
Compare the three polynomials for values of ndeg ranging from 1 to 30. Explain the observed behavior. Consider
the error bound derived in class:

f(t)− pn−1(t) = (t− x0)...(t− xn)
f (n+1)(η)

(n+ 1)!
, for some η ∈ H(x0, ..., xn, t).

If this theoretical result is to be believed, then, for equally spaced nodes, either

ψ(t) := (t− x0)...(t− xn)

is large or the term involving the derivative, f
(n+1)(η)
(n+1)!

, is large. Explain which and why. Explain why it appears to be
smaller for the Chebyshev nodes and Hermite interpolation.
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