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Option A — Java

Answer all questions. All code that forms part of your responses must be written in Java.

1.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 1.

Figure 1: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]

i i <= N? j j <= N ? output

1
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(Option A continued)

4.	 Airport codes are used in place of airport names when displaying flight information. 
Some examples are shown in Table 3.

Table 3: Examples of airport codes

Airport code Airport name

LHR London Heathrow

SIN Singapore

LAX Los Angeles

(a)	 Describe how a HashMap could be set up and used to return the airport name when 
an airport code is passed to the HashMap as a parameter.� [3]

An airline stores the email addresses of the passengers in a separate array for each flight. 
It uses these arrays to send out promotional emails. Many passengers will have booked 
more than one flight with this airline.

(b)	 Outline how a HashSet can be used to ensure that only one email is sent out to 
each email address.� [2]

Two HashSets, set1 and set2, have been created:

set1: [3,6,2,9,10]
set2: [2,6,1,11]

(c)	 State the output after each of the following coding statements is run:

(i)	 System.out.println(set1.contains(1));.� [1]

(ii)	 set1.retainAll(set2); 
System.out.println(set1);.� [1]

(Option A continues on the following page)
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(Option A continued)

5.	 An array of names is being added to a binary search tree using a recursive insertion method. 
The tree, after the insertion of the first five names, is shown in Figure 2.

Figure 2: The binary search tree after insertion of the first five names
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(a)	 Sketch the binary search tree after the names “Louis” and “Indie” are inserted into it.� [2]

(b)	 Explain why the process of inserting a name into the binary search tree is recursive.� [3]

The iterative method iter(int x) is shown:

public int iter(int x)
{
    s = 0;
    while (x > 0)
    {
        s = s + x;
        x = x -1;
    }
    return s;
}

(c)	 (i)�	� State the value returned by the call int result = iter(6);.� [1]

(ii)	 Construct the recursive method recur(int x) that performs the same function 
as the iter(int x) method.� [4]

(iii)	 Explain why a run time error might occur in recur() for large values of x.� [3]

(Option A continues on the following page)
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Option A — Java

Answer all questions. All code that forms part of your responses must be written in Java.

1.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 1.

Figure 1: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]

i i <= N? j j <= N ? output

1
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(Option A continued)

6.	 A computer game stores the name and score of each player in the nodes of a linked list.

The linked list makes use of the Node class, in which the data for each node consists of 
the player’s name and score. This class is shown:

class Node{

    public String name;
    public int score;
    public Node next;

    public Node(String n, int s)
        this.name = n; 
        this.score = s;
        this.next = null; // initialize next pointer as null 
}

The Node object head will point to the first node in the linked list.

The driver class contains the method findPlayer().

This method is passed the name of a player being searched for in the linked list. It will print 
the player’s score if the name of the player is found, or a suitable message if not found.

(a)	 Construct the method findPlayer().� [5]

The driver class will permanently maintain the nodes in the linked list in descending order of 
score without ever needing to sort them.

The method addInOrder() will accept a new node as a parameter. This node, which 
contains the player’s data, will be inserted into the correct position in the linked list.

(b)	 Without writing code, describe the steps in the method addInOrder().

Assume the list is not empty.� [5]

End of Option A
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Option B — Python

Answer all questions. All code that forms part of your responses must be written in Python.

7.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 3.

Figure 3: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]

i i <= N? j j <= N ? output

1
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(Option B continued)

10.	 Airport codes are used in place of airport names when displaying flight information. 
Some examples are shown in Table 6.

Table 6: Examples of airport codes

Airport code Airport name

LHR London Heathrow

SIN Singapore

LAX Los Angeles

(a)	 Describe how a dictionary could be set up and used to return the airport name when 
an airport code is passed to the dictionary as a parameter.� [3]

An airline stores the email addresses of the passengers in a separate list for each flight. 
It uses these lists to send out promotional emails. Many passengers will have booked 
more than one flight with this airline.

(b)	 Outline how a set can be used to ensure that only one email is sent out to 
each email address.� [2]

Two sets, set1 and set2, have been created:

set1 = {3,6,2,9,10}
set2 = {2,6,1,11}

(c)	 State the output after each of the following coding statements is run:

(i)	 print(12 in set1).� [1]

(ii)	 print(set1 & set2).� [1]

(Option B continues on the following page)
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(Option B continued)

11.	 A list of names is being added to a binary search tree using a recursive insertion method. 
The tree, after the insertion of the first five names, is shown in Figure 4.

Figure 4: The binary search tree after insertion of the first five names
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(a)	 Sketch the binary search tree after the names “Louis” and “Indie” are inserted into it.� [2]

(b)	 Explain why the process of inserting a name into the binary search tree is recursive.� [3]

The iterative method iter(x) is shown:

def iter(x):
    s = 0
    while (x > 0):
        s = s + x
        x = x -1
    return s

(c)	 (i)�	� State the value returned by the call result = iter(6).� [1]

(ii)	 Construct the recursive method recur(x) that performs the same function as 
the iter(x) method.� [4]

(iii)	 Explain why a run time error might occur in recur()for large values of x.� [3]

(Option B continues on the following page)
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Option B — Python

Answer all questions. All code that forms part of your responses must be written in Python.

7.	 Algorithms can be represented by flowcharts.

(a)	 State one reason why a flowchart could be used to represent an algorithm.� [1]

Consider the flowchart shown in Figure 3.

Figure 3: Flowchart for an algorithm
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(b)	 Copy and complete the trace table formed by the processing of this flowchart, 
where N = 3.� [3]

i i <= N? j j <= N ? output

1

(Option B continues on the following page)
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(Option B continued)

12.	 A computer game stores the name and score of each player in the nodes of a linked list.

The linked list makes use of the Node class, in which the data for each node consists of 
the player’s name and score. This class is shown:

class Node():

    def __init__(self, name, score):
        self.name = name
        self.score = score
        self.next = None    # initialize next pointer as null

The Node object self.head will point to the first node in the linked list.

The driver code contains the method def find_player(self, name).

This method is passed the name of a player being searched for in the linked list. It will print 
the player’s score if the name of the player is found, or a suitable message if not found.

(a)	 Construct the method def find_player(self, name).� [5]

The driver code will permanently maintain the nodes in the linked list in descending order of 
score without ever needing to sort them.

The method def add_in_order(self, new_node) will accept a new node as a parameter. 
This node, which contains the player’s data, will be inserted into the correct position in the 
linked list.

(b)	 Without writing code, describe the steps in the method def add_in_order(self, 
new_node):.

Assume the list is not empty.� [5]

End of Option B
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