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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]
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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.
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(Option A, question 1 continued)

Big O notation is used to indicate the time complexity of an algorithm.

(c)	 State the Big O notation for the algorithm shown in Figure 1.� [1]

The text file, employees, contains the following information about each employee in  
a company:
	y Surname
	y First name
	y Role

Each item of data is stored in a new line. Details of the first three employees are shown:

Roberts
John
Sales
Saied
Abdullah
Manager
Sanchez
Pedro
IT manager
…

An algorithm reads the data from the file, employees, line by line. The algorithm writes only 
the surname of each employee into a new text file, surnames. Both files are currently closed.

(d)	 Describe the steps that would be followed by this algorithm.� [5]

(Option A continues on page 5)
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(Option A, question 1 continued)

Stacks are a data structure frequently used in computer science to represent real-world scenarios.

Table 1 shows the fundamental operations that operate on a stack.

Table 1: Fundamental operations that operate on a stack

push() Inserts an element onto the top of the stack.

pop() Removes an element from the top of the stack.

peek() Returns the top element of the stack without removing it from the stack.

isEmpty() Returns true if the stack is empty, else it returns false.

(e)	 Sketch the stack resulting from the following operations.

push(1)
push(2)
push(9)
peek()
pop()
push(8)
push(10)
pop()
push(6)

You should clearly indicate the top of the stack.� [2]

A new stack has been created and filled with elements.

(f)	 Using only the stack operations shown in Table 1, describe the steps that will locate 
and print only the first element that was pushed onto the new stack.� [3]

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

2.	 A theatre stores the names and email addresses of its clients in two separate one‑dimensional 
(1D) arrays, where each client’s name and email address have corresponding indices. 
The two arrays are shown in Table 2.

Table 2: Name and email arrays

Name array

Index Name

0 Maria Gonzalez

1 Olga Sarkozky

2 Julia Brown

3 …

Email array

Index Email address

0 magonzalez24@example.net

1 osarkozky12@one2seven.org

2 jbrown23@example.com

3 …

(a)	 Explain why arrays have been chosen to hold this data instead of separate variables.� [3]

A method has been constructed that will change each name so that the surname appears 
before the first name. For example, “Maria Gonzalez” will become “Gonzalez Maria”.

(b)	 Describe the steps involved in this method.

Assume that there is only one space between each first name and surname.� [4]

Consider the following two-dimensional (2D) array, MAT.

int[][] MAT = {{2, 7, 1}, {8, 9 ,0}}

(c)	 State the code that will identify the data item 0 in MAT.� [1]

(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

(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 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
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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]
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(Option B continues on the following page)



Computer Science HL | Paper 2 | Specimen 2027 | Q7 | 15 marks

Apollo | Original source crop | 10

– 15 –

Turn over

(Option B, question 7 continued)

Big O notation is used to indicate the time complexity of an algorithm.

(c)	 State the Big O notation for the algorithm shown in Figure 3.� [1]

The text file, employees, contains the following information about each employee in  
a company:
	y Surname
	y First name
	y Role

Each item of data is stored in a new line. Details of the first three employees are shown:

Roberts
John
Sales
Saied
Abdullah
Manager
Sanchez
Pedro
IT manager
…

An algorithm reads the data from the file, employees, line by line. The algorithm writes only 
the surname of each employee into a new text file, surnames. Both files are currently closed.

(d)	 Describe the steps that would be followed by this algorithm.� [5]

(Option B continues on page 17)
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(Option B, question 7 continued)

Stacks are a data structure frequently used in computer science to represent real-world scenarios.

Table 4 shows the fundamental operations that operate on a stack.

Table 4: Fundamental operations that operate on a stack

push() Inserts an element onto the top of the stack.

pop() Removes an element from the top of the stack.

peek() Returns the top element of the stack without removing it from the stack.

isEmpty() Returns true if the stack is empty, else it returns false.

(e)	 Sketch the stack resulting from the following operations.

push(1)
push(2)
push(9)
peek()
pop()
push(8)
push(10)
pop()
push(6)

You should clearly indicate the top of the stack.� [2]

A new stack has been created and filled with elements.

(f)	 Using only the stack operations shown in Table 4, describe the steps that will locate 
and print only the first element that was pushed onto the new stack.� [3]

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

8.	 A theatre stores the names and email addresses of its clients in two separate one‑dimensional 
(1D) lists, where each client’s name and email address have corresponding indices. The two 
lists are shown in Table 5.

Table 5: Name and email lists

Name list

Index Name

0 Maria Gonzalez

1 Olga Sarkozky

2 Julia Brown

3 …

Email list

Index Email address

0 magonzalez24@example.net

1 osarkozky12@one2seven.org

2 jbrown23@example.com

3 …

(a)	 Explain why lists have been chosen to hold this data instead of separate variables.� [3]

A function has been constructed that will change each name so that the surname appears 
before the first name. For example, “Maria Gonzalez” will become “Gonzalez Maria”.

(b)	 Describe the steps involved in this function.

Assume that there is only one space between each first name and surname.� [4]

Consider the following two-dimensional (2D) list, MAT.

MAT = [[2, 7, 1],
       [8, 9 ,0]]

(c)	 State the code that will identify the data item 0 in MAT.� [1]

(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)

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 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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