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Question 1 (a) What do we normally mean by an efficient searching algorithm?

[5]

(b) Discuss which of the following two methods is more efficient. Give your reason.
[10]
Algorithm 1

1. SUM:=0, k:=1; read N;

2. repeat N times:
SUM:=SUM+k;
k:=k+1;

3. write SUM.

Algorithm 2

1. read N;
2. write N*(N+1)/2.

(¢) Comment briefly on the inefficiency of the following recursive method and
provide a better iterative alternative. [10]

public static int fibonacciTerm(int n) {

/] =

// Computes the nth term in the Fibonacci sequence.
// Precondition: n is a positive integer.

// Postcondition: Returns value of the nth

// Fibonacci term.
/]~
if (n<=2) {
return 1;
}
else {
return fibonacciTerm(n-1)+fibonacciTerm(n-2);
} // end if

} // end fibonacciTerm
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Question 2 (a) Consider the Java program below. Write what will be displayed
on the screen after the execution of the main class C. [5]

class A {
void green () {
System.out.println("GREEN") ;
}
}

class B extends A {
void red () {
System.out.print ("RED + ");
super.green() ;

}

void green () {
System.out.print ("GREEN + ");
super.green() ;
}
}

class C {
public static void main (String [] args) {
A a=mnew A ;
Bb=newB O;
// a.green();
b.red();
}
}

(b) Draw a binery search tree to store the list of integers in the order given:
(1,5,7,9,2,8) [5]

(c) What is the degree of the tree? [5]
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Question 3 (a) Explain what is an event in Java. Provide an example of an

event.

(b) Given a Node class below:
import java.io.x;

public class Node {
private Object item;
private Node next;

public Node(Object newItem) {
item = newltem;
next = null;

} // Constructor

public Node(Object newItem, Node nextNode) {
item = newltem;
next = nextNode;

} // Constructor

public void setItem(Object newItem) {
item = newltem;
} // end setItem

public Object getItem() {
return item;
} // end getItem

public void setNext(Node nextNode) {
next = nextNode;
} // end nextNode
public Node getNext() {
return next;
} // end getNext ()
} // end class Node

Write a method that displays all the items in a list.

[10]

Hint: the method takes the head of a list as the input and display the item

field of each node in the list.

[10]
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