
Numerical Methods in Financial Mathematics. Exercise Handout 1

Prof. Dr. Christian Fries, Juan Miguel Montes Wintersemester 2013/2014

Exercise 1

(a) In the Intro to Java lectures, you have seen the BisectionSearch class which implements the
RootFinder interface. Another method, the Newton’s Method (this method will be discussed
in the exercises) finds the root using the first derivative of the function. Write an interface
RootFinderWithDerivative and a class that finds the root of a function by Newton’s Method.

(b) Two related methods to Newton’s Method are the Secant Method and the False Position Method,
which uses a first-order difference to estimate the derivative. Implement both root finders as classes
that extend Newton’s Method. Check your root finders using the TestRootFinders class, that will
be shown on the first exercise meeting.

Exercise 2

(a) Write a program that computes the harmonic sum HN = 1/1 + 1/2 + . . .+ 1/N for large values of
N (e.g. N = 1000, 10000, 100000, etc.) stored as a single-precision float and as a double precision
float. Implement your summation in (at least) the following ways: (1) naive summation in order of
increasing terms (2) naive summation in order of decreasing terms (3) Kahan summation.

(b) Compute the Euler-Mascheroni constant

γ = lim
n↑∞

(Hn − ln(n)) = 0.5772156649 . . .

and store the value in a double precision float. Use the approximate formula

γ ≈ γN := HN − lnN,

for large values of N . To obtain a precision of 6 decimal places, which algorithm requires the fewest
number of iterations?

(c) Compare with the approximation using the following truncated series expansion due to Euler:

γ ≈ γN − 1/(2N) + 1/(12N2).

Exercise 3

Write and compile the following code in Java. Give an explanation why d1 is not equal to d2.

public static void main(String[] args) {

double d1 = 0.1 + 0.1 + 0.1;

double d2 = 0.3;

if (d1 == d2) System.out.println("0.1 + 0.1 + 0.1 == 0.3");

else System.out.println("0.1 + 0.1 + 0.1 != 0.3");

double b1 = 0.1 + 0.1 + 0.1 + 0.1 + 0.1;

double b2 = 0.5;

if (b1 == b2) System.out.println("0.1 + 0.1 + 0.1 + 0.1 + 0.1 == 0.5");

else System.out.println("0.1 + 0.1 + 0.1 + 0.1 + 0.1 != 0.5");

}

Please hand in until Wednesday 30.10.2013, 10.00 in Office 230. Source code and spreadsheet (Excel/Open
Office) files should be sent to the following e-mail address: montes@math.lmu.de


