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Question 1
1(a) Answer the following short questions (keep your answers concise):

(i) What is the rationale for passing an object by constarit reference?

(ii) Why are destructors always non-virtual in C++7?

(i} Explain the use of the Object class and Class class in Java.

(iv) in C++ the “->" operator allows you to call a method on a pointer to an
object. If this operator was not available, what would you write to do the
same operation?

(v) Explain the difference between the terms declaration and definition?

(vi) Describe the use of the conditional operator “7".

[12 marks]

1{b) List the four main C++ explicit casts and explain when and why you should use
each ane. Use a short segment of code to help with your explanations.
[B marks]

1{c) Discuss the different access specifiers (e.g. public etc.) available in the Java
programming language and explain their differences.
[5 marks]

Question 2

2(a) Write the Java Swing Calculator Application as illustrated in Figure 2.1. The
Calculater should have the facility to mulliply, divide, add and subtract floating point
numbers, which can be entered through the buttons. The clear key “C” should reset
the current operation. importantly, you should not cut-and-paste code to create this
application, this applies in particular to the buttons.
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Figure 2.1. The Calculator Application.
[20 marks]

2{b) Discuss the difference between arrays of objects in C++ compared to arrays of
objects in Java? In particular, compare SomeClass{] a = new SomeClass{5j; to:
SomeClass af5];

[5 marks]
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Question 3

3(a) Write the implementation for the following class definitions and write a main()
function to test them — Please add new methods if they are necessary:

#include <iostream:
#include <string>
using namespace std;

class Account

{

protected:

float balance,

int accauntNumber;

string owner,

static int nextAccountNumber,;

public:
Account(float, string),
Account{float),
Account();
virtual void display();
virtual bool makeWithdrawal(float &);
virtual void makelodgement{float &);

3

int Account: nextAccountNumber = 12345;

class CurrentAccount. Account

float overdraftLimit;
public:
CurrentAccount{float, string, float);

CurrentAccount(Account, float);
virtual void display(},

virtual bool makeWithdrawal(float &);

Please note: This code is supplied on the

network drive to get you started,

[15 marks]

3(b) Use a single STL vector cfass to store a number of Account and CurrentAccount
objects. lterate over the vector and call the display() method of each object.

[5 marks]

3{c) Explain friend functions in C++, including a discussion on the advantages and
disadvantages. Using a short segment of code illustrate the “inheritance” and
“transitive” rules associated with friend functions.
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Question 4

4(a} The java.util. Math contains many mathematical operations. in your opinion, why
is there no constructor for the Math class? Show an example of how you would use
the random{) method to pick a random whole number between 1 and 100 (inclusive).

[§ marks]

4(b) Using the Java AP| documentation, with reference to the class java.util. Cafendar
and java.util. GregorianCalendar write the Java Swing Application as illustrated in
Figure 4 1. The user should be able to enter the day of the month, the month from a
drop down list and the year. When the user presses “Calculate” the day of the week
on that date is displayed in the field to the nght.

£ FI551 Date Application

R e T — - 1
Day: 5 Month: Jan | ¥ |Year: 2007 | Calcuiate | Day of the week:

Figure 4.1 The Java Swing Date Application

[20 marks]

Object-Oriented Programming for Engineers — EESS3 Page 4 of 5



Question 5

5(a) Compare the C++ language to the Java language under the following headings
only:

Virtual and non-virtual methods

Nested classes

Global functions

Memory management

[8 marks]

5(b) Write a Java client/server banking application, where the client passes a Deposit
Account object to the server; the server operates on the object calculating the
interest due, based on the server's interest rate; and then returns the object back to
the client. Write an appropriate Deposit Account class. You have been supplied with
three classes to handle the basic aspects of this application. These are called:

» Client ava,

+  Serverjava

e ConnectionHandler.java

These files are in the directory questions An exampie client/server output is shown
below in Figures 5.1 and 5.2,

- Command Prompt - java Server

D:\My Documents My Teaching\FE553 (2006-2PA7>\Questian5 Solution>java Server
Etart listening on port 5849

Accepted socket connection from client
fpplying Interest at 5%

iving 5688@0.B suro

Bending DepasitAccountPl3caecd

Figure 5.1 The Server Example

Cormmard Prompt

u:;ﬂy Documents My Teachlng\EES53 (208L -2887>\Question5 Solutiond>java Client lac ]
alhost

Present Deposit Account:
Account with numher:1234
with owner: Derek Molloy
and with bhalance: L09080HA A

Bending account...

ending DepositAccountBfebdh9
pdated Deppzit Acegunt:
ccount with number:12345
with ouwner: Derek Hullgge
Land with balance: 185@ .9

:\My Documents“My Teaching~EE:5]1 (2086-2807)\Question® Solution’> jﬂ
Figure 5.2 The Client Example

[17 marks}
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