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Exercise 1

Setup the development environment (Eclipse). After that create a new Java project. Inside the project
create a package (e.g. de.lmu.firstexamples). Once you have a package implement a ComplexNumber

class by proceeding as follows.

• Identify the fields (data) of the class.

• Provide the class with the capability of creating instances of the class and return/alter the data.

• Provide the implementation of the following operations: modulus, sum, difference, product, ratio.

Write a TestComplexNumber class, i.e. a small console application and check that the class behaves as
you expect.

Exercise 2

The aim of this exercise is again to become familiar with basic concepts of object oriented programming.
Simulation of phenomena typically requires the definition of a grid in time over which we let the phe-
nomenon evolve. Such a grid represents a foundation e.g. for the simulation of stochastic processes. The
objective of the present exercise is to design an object-oriented implementation for a time discretization.

In its simplest form, a time discretization is an array of type double, i.e. double[] together with basic
data access capabilities. You are asked to go one step beyond Exercise 1 and to proceed along the following
steps

• First, define an interface, containing the set of methods that any possible implementation of
a time discretization should implement.

• Second, write a class which provides one of the possible concrete implementations of the require-
ments stated in the interface.

Interfaces define types in an abstract form as a collection of methods or other types that form the contract
for that type. An interface does not contain an implementation and you can not create an instance of an in-
terface. In simple words, an interface defines the basic capabilities, that a class (which provides a concrete
implementation of the interface) should be able to possess. The interface TimeDiscretizationInterface
should declare the following methods which

• Return the number of time discretization points.

• Return the number of time steps (= number of discretization points-1).

• Return the time for the given time index.

• Return the time step from the given time index to the next one.

• Return the time index for the given time. If the given time is not in the time discretization, the
method returns a negative number being (-insertionPoint-1).

• Return the time index for the time in the time discretization which is the nearest to the given
time, being less or equal (i.e. max(i : timeDiscretization[i] ≤ time where timeDiscretization[i] ≤;
timeDiscretization[j]).

• Return the time index for the time in the time discretization which is the nearest to the given
time, being greater or equal (i.e. min(i : timeDiscretization[i] ≥ time where timeDiscretization[i] ≤
timeDiscretization[j]).

The second step involves the definition of a TimeDiscretization class which implementes the
TimeDiscretizationInterface by providing a concrete implementation. Finally, write a small console
application allowing you to test your class.


