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Computer Systems Administration and Software Engineering Subject Group (41110)


You are required to answer ALL questions in Section A and ALL questions in Section B.  Section A is worth a total of FORTY marks.  Each question in Section B is worth a total of TWENTY marks.

Section A

You are required to answer ALL questions.

You are advised to spend no more than SEVENTY minutes on this section.

A1.
Complete the following Java applet program which lets the user select either a circle or a square to be displayed:

import java.awt.*;

import java.applet.*;

import java.awt.event.*;

public class A1 extends Applet implements ActionListener{


private int shape = 1;      // 1 - rectangle,  2 - circle


private Button circleButton, squareButton;




public void init() { //....... 
}











public void actionPerformed( ActionEvent e)  { //....... 
}



public void paint( Graphics g ) { //....... 
}




}
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The Java applet contains two buttons: a button labeled "Circle" and a button labeled "Square". If the user clicks the "Circle" button, a solid circle should be drawn in the middle of the applet. If the user clicks the "Square" button, a solid square should be drawn in the middle of the applet. 


You can use the methods: 




fillOval(int x, int y, int w, int h) and fillRect(int x, int y, int w, int h)

to draw the circle and the square respectively and assume that the default Layout Manager is used in the Applet.





(6 marks)

A2.
The following list, reading from left to right, is to be sorted in ascending order:



   23    56    12    87    45    73 


Show, step by step, how this is achieved:


i)
by merge sort;

(3 marks)


ii)
by binary tree sort. 

(3 marks)

A3.
Consider the Binary Tree below.








i)
List the numbers in the order in which they would be obtained using
inorder traversal.
(1 mark)


ii)
Identify whether the tree is a Binary Search Tree, giving reasons for your 




answer.

(2 marks)



iii)
Write, in pseudocode, the method listNodes which prints the nodes in the order 



in which they would be obtained using preorder traversal.

(3 marks)

A4.
Identify the errors in the following Java program segment, giving reasons for your answer.

1 // Suppose the class Person is defined and has a public method called setAge 

2 // which takes an integer as parameter.  

3 Person a[] = new Person[12];

4 float x[] = new float[12];

5 String str = new String("Java");

6 a[0] = null;

7 a[1].setAge(50);
8 x[1] = 12.5;

9 x[x.length] = 5;


10 str = "Programming";

11 str.setCharAt(0, 'A');
(6 marks)

A5.
Consider the following Point class which represents the coordinates of a point.

1 public class Point {

2 
private int x, y; // coordinates of the Point

3 
public Point(int x, int y);

4 
public static Point midPoint(Point p1, Point p2) { // ...... }

5 
public String toString() { //......}

6 }


i)
Explain why x and y at line 2 are declared as private.
(1 mark)


ii)
Complete the constructor 





public Point(int x, int y); 




at line 3. You have to solve the name conflict between parameter and data 




member.
(2 marks)


iii)
Explain the use of the reserved word static at line 4.
(1 mark)


iv)
Complete the method midPoint at line 4 which creates and returns a new Point 



object representing the mid-point of p1 and p2. 




The mid-point of (x1, y1) and (x2, y2) is (
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(2 marks)


v)
Complete the toString method at line 5 which returns a String object in the 




form of (x, y). For example, the following code: 









Point p = new Point(7, 12);





System.out.println("The coordinates of p is " + p +".");




should output 





The coordinates of p is (7, 12).
(2 marks)

A6.
You are given the following classes of ListNode and EmptyListException:

	class ListNode {

    
Object data;


ListNode next;

    
ListNode(Object o) { data=o; next=null; }

    
ListNode(Object o, ListNode nextNode) { data=o; next=nextNode; }

    
Object getData() { return data; }

    
ListNode getNext() { return next; }

}


	class EmptyListException extends RuntimeException {

  
public EmptyListException () { super("List is empty"); }

}



Consider the following members of the LinkedList class:

	class LinkedList {

  
private ListNode head;

  
private ListNode tail;

  
public LinkedList() { head=tail=null; }

  
public boolean isEmpty() { return head==null; }

  
public void addToHead(Object item)

  
public void addToTail(Object item)

  
public Object removeFromHead() throws EmptyListexception

  
public Object removeFromTail() throws EmptyListexception

}



i)
Complete the method addToHead which inserts an object at the beginning of the linked list, given that the first node is referenced by head.
(3 marks)


ii)
Write, in Java, a Queue class which inherits from LinkedList and provides a default constructor and the methods for enqueue(Object), dequeue() and empty().

(5 marks)

Section B

You are required to answer all questions. 

Each question is worth a total of TWENTY marks.

You are advised to spend no more than THIRTY FIVE minutes on any one question.

B1.
i) 
Explain, in the context of object-oriented programming, the meaning of the Polymorphism.







(2 marks)


ii)
Consider the following Java classes:

1 abstract class Appliance {

2 
abstract public void On();

3 
public static void AllOn(Appliance[] a) {

4 

//......

5 
}

6 }

7 class TV extends Appliance {

8 
public void On() {
System.out.println("TV.on() is called"); }

9 
// ......

10 }

11 class VCR extends Appliance {

12 
public void On() { System.out.println("VCR.on() is called"); }
 

13 
// ......

14 }

15 class HDTV extends TV {

16 
// ......

17 }




(a)
Explain the use of the reserved word abstract at line 2.
(1 mark)



(b)
For each of the following statements, either describe its effect if it is valid,




or explain why if it is invalid.





(1)
Appliance app = new Appliance(); 






app.On();




(2)
Appliance app = new TV();






app.On();




(3)
Appliance app = new HDTV();






app.On();




(4)
TV tv = new VCR();






tv.On();




(5)
HDTV ptv = new TV();





ptv.On();
(5 marks)

B1 continued on next page.

B1  continued from the previous page.


(c)
Complete the method AllOn at line 3 which invokes the On method for 




each element in the array a. 
(2 marks)



(d)
Write Java statements to create an array of 3 Appliances objects (1 TV, 1 




VCR, 1 HDTV) and turns them on by calling the AllOn method at line 3.





(3 marks)


iii)
Use the program in ii) as an example to illustrate how Polymorphism can 



improve software modifiability and extensibility. 
(3 marks)


iv)
(a)
In the context of Java, explain what is meant by this reference. 
(2 marks) 



(b)
Consider the following class definition:

1 class A {

2 private int x;

3 private int y;

4 public A() {

5 
// initialise x and y to 0.

6 
// ......

7 
}

8 public A(int m, int n) {

9 
x = m;

10 
y = n;

11 }

12 }




Complete the constructor public A() at line 4 which calls the other 




constructor A(int m, int n) to initialise both x and y to 0.

(2 marks)

B2.
i)
Explain what is meant by Java Virtual Machine.


(2 marks)


ii)
Describe TWO differences between Java Applet and Java Application.













(2 marks)


iii)
Write a SavingAccount class with the following data members and methods:


data member



balance 
(data type : int) 



name
(data type : String)



public methods



SavingAccount (constructor)



deposit



withdraw



getBalance



The SavingAccount method is a constructor for user to initialize a SavingAccount object with an initial deposit and a customer name for the account owner.  



The deposit method is for a user to deposit money in the SavingAccount afterwards.



The withdraw method is for a user to withdraw money. In case the withdraw amount is more than the user’s balance, the method should return false.  If the amount withdrawn is less than the user’s balance, a true should be returned.



The getBalance method returns the user's balance.


(6 marks)


iv)
Write a Java application class SavingAccountMain which has a main method that instantiates two SavingAccount objects of chanTaiMan and leeSiuBing and performs the following transactions:



Chan Tai Man




Initial deposit:
100




Withdraw:

40




Deposit:

90



Lee Siu Bing




Initial deposit
50




Withdraw:

60




Deposit:

70



Your application should display the total balance of the two persons after the above transactions. i.e. The output of your program should be:



The total balance is 210.






(5 marks)

B2 continued on next page.

B2  continued from the previous page.

v)
Java is a relatively new programming language and became very popular soon after it was formally announced in May 1995. The main reason for its popularity is that Java was designed for developing World Wide Web (WWW) dynamic web pages. Give THREE reasons why Java is more suitable than either C or C++ for developing World Wide Web (WWW) applications. 














(5 marks)
B.3
i) 
Explain, in the context of object-oriented programming, the meaning of Inheritance.







(2 marks)


ii)
Given the following class definitions:

1 class Base {

2 
public final int a = 10;

3 
protected int b = 20;

4 
private int c = 30;

5 
public Base(int x) {}

6 
public Base(int x, int y) {}

7 }

8 class Sub extends Base {

9 
public Sub() {

10 

a = 3;

11 

b = 4;

12 

c = 5;

13 
}

14 // Assume the class Other is in another package

15 class Other {

16 
public void f(Base base) {

17 

base.a = 3;

18 

base.b = 4;

19 

base.c = 5;

20 
}

21 }



(a)
Explain the use of the reserved word final at line 2.

(1 mark)



(b)
Identify and explain the error(s) in the constructor public Sub() at lines 10 




to 14. 







(5 marks)



(c)
Identify and explain the error(s) in the method public void f(Base base) at 




lines 18 to 22. 






(3 marks)


iii)
Java comes with a large number of stream objects for I/O. Explain the use of 



the following three of them:



(a)
FileOutputStream;



(b)
DataOutputStream;



(c)
PrintWriter.







(6 marks)


iv)
State TWO advantages and ONE disadvantage of using binary files as compared with text files.
(3 marks)

****END OF PAPER****
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