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Exercise 1

(a) Modify the class NormalRandomVariable and write a new class ExponentialRandomVariable.

(b) Recall that an abstract method is a method which is not implemented, and an abstract base
class is a class with one or more abstract methods. Usually, the abstract base class serves as a
parent class for user-defined subclasses. Write an abstract base class GenericRandomVariable,
and then re-write NormalRandomVariable and ExponentialRandomVariable so that they extend

GenericRandomVariable (they will be subclasses of the same parent class).

(i) Take all the methods and member data that are common between the subclasses, and include
them in the abstract base class.

(ii) The abstract bass class GenericRandomVariable should contain an implementation of a me-
thod if it is identical across all subclasses.

(iii) The subclasses should contain only the members specific to that subclass and the methods
that are implemented differently across each sub-class. All other members and methods are
inherited from the parent class.

Exercise 2

Suppose that sampleX and sampleY are NormalRandomVariable objects representing some normally-
distributed, independent r.v.’s X ∼ N (µx, σ

2
x) and Y ∼ N (µy, σ

2
y). Consider the line of Java code

resultZ = sampleX.add(sampleY);

where the object resultZ is of type NormalRandomVariable that represents the samples of Z = X + Y .

(a) Which of the following is a better way to assign values to the elements of resultZ.samples?

(i) By generating N (µx + µy, σ
2
x + σ2y) or

(ii) By performing addition on the elements of sampleX.samples and sampleY.samples?

(Hint: Consider that (i) we would like to easily abstract the method add() to other cases, however
the property Z = X + Y ∼ N (µx + µy, σ

2
x + σ2y) is only true if X ∼ N (µx, σ

2
x) and Y ∼ N (µy, σ

2
y)

are independent, and (ii) the user may want to add() samples of random variables that are not
independent .)

(b) What are good ways to handle the case when resultZ = sampleX.add(sampleY); is performed and
(sampleX.numberOfSamples == sampleY.numberOfSamples) actually evaluates to false?(If you
have more than one answer explain what are the advantages and disadvantages of each approach).

Exercise 3

Write a class AcceptanceRejectionStandardNormalRandomVariable which creates samples from a stan-
dard normal distribution by means of the acceptance rejection method. Compute the sample mean and
variance with their theoretical values. This should be achieved by endowing the class with suitable
getMean and getVariance methods.


