
OOP Java Lectures. Dr. Lorenzo Torricelli Exercises

Exercise 1

Write a class Fibonacci that implements the generic interface GenericPointer<T> showed in class, and
use it to find and print the first n numbers of the Fibonacci sequence. The class must have a counting
count field and use the method next() implemented from the interface to increase the counter and
calculate the next number in the sequence.

Exercise 2

Implement the Simpson quadrature method using the Java design strategy for passing functions to
methods.

Exercise 3

The n-th Laguerre polynomial Ln(x) is the polynomial of degree n given by:
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n∑

k=0
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or, iteratively, by L0(x) = 1, L1(x) = 1− x and

Lk+1(x) =
(2k + 1− x)Lk(x)− kLk−1(x)

k + 1
.

Using functional interfaces as appropriate:

(a) write a class with a method that compute for any given n and x the value Ln(x). Write another
method which instead returns an array of length k containing Lk(x) for all k = 0, . . . , n. Which of
the above definitions is better to use, and why?

(b) For f, g : R+ → R consider the inner product

〈f, g〉 =

∫ ∞
0

f(x)g(x)e−xdx

Using the quadrature method obtained in the previous exercise previous do the following:

(i) show that Ln(x) are orthogonal polynomials in L2(R+) with the above inner product i.e.
〈Lk, Lj〉 > 0 if j = k, and 0 otherwise, thus constituting a basis for L2 (approximate ∞ with
N very large);

(ii) for any given n, and some f in L2(R+) , write a method calculating the projection coefficient
an = 〈f, Ln〉 of f on the subspace generated by Ln;

(iii) Calculate the projection of f on the finite dimensional subspace Pn of L2 spanned by the first
n Laguerre polynomials, that is, compute:

fn(x) =
n∑

k=0

akLk(x).


