APPM 5600: Homework #7
Due in class Friday November 10

1 Atkinson Chapter 4, problem 16. FYT this is an example of a ‘Rodrigues formula’ for orthogonal polyno-
mials.

2 Let p(x) = Y -, ci¢i(x) be the optimal degree-n polynomial approximation of a function f € Cla, b] where
¢i(x) are orthonormal polynomials. Prove the following (for any weighted L? norm)
(a) Bessel’s inequalty: ||p|] < |If]l-

(b) Parseval’s relation: Y .=, c? = || f]|*.

3 Atkinson Chapter 4, problem 24.

4 Let {¢;(x)}3 be a family of orthonormal polynomials with respect to a weighted L? inner product. Define
the kernel

n

K(e.y) = Y 6i(@)dily).

=0

Prove that the following formula defines the optimal weighted L? polynomial

b
p() = / K(z,9)f (y)w(y)dy.

5 Implement a rootfinding method of your choice to compute all 9 roots of the 9" order Legendre polynomial.
Give your answers to 5 decimal places.



