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Classes (OOP) f

Your notes
Classes (Object-Oriented Programming)

Whatis aclass?
= Aclassis ablueprint used to create objects in Object-Oriented Programming (OOP)

= |t defines a structure for attributes (data) and methods (behaviour)

Key terms

Term Definition

Object Aninstance of a class withits own state and behaviour

Attribute Avariable definedin a class (also called a class variable)

Instance Variable Attribute storedinside anindividual object

Method Afunction defined within a class; describes object behaviour

Instantiation The process of creating an object froma class

Identifier The name used to refer to an object

Example
= AStudent class could contain:
= Attributes: name, dateOfBirth, gender

= EachStudent object (e.g.John, 06/10/2015, Male) has its own values

Prebuilt vs custom classes

Prebuilt classes Custom classes

Provided by the language Defined by the programmer

E.g. String, Date, Random, Scanner in Java E.g. Animal, Student, Book

= Below s avisual representation of both a class and objects that have been instantiated

= |Intheimage, theidentifiers are PTand P2
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4

OBJECTS
Your notes
INSTANCE VARIABLES
Name: "Bob"
Age: 34
Gender "Male"
CLASS NAME: PEOPLE |
METHODS
CLASS VARIABLES Eat
Name Sleep
Age . Work
Gender |_pz|
—— %
:'EJHODS INSTANCE VARIABLES
ST Name: "Jenny"
Wee‘f Age: 27
or Gender "Female"
METHODS
Eat
Sleep
Work
p2]
Example of a class and objects
Programming classes (OOP)
How do you program a class?
= |nthis example we will:
= Define aclassfora carsales programwhere the followingis required:
= Name of Manufacturer
= Modelof Car
= Price
= Mileage
= \Whetherthe caris preowned
= |nstantiate two objects for the car sales program ensuring that they have appropriate
identifiers
= Listtwo methods that would be useful fora car object
Pseudocode
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A NEW CLASS IS
CREATED TITLED

‘Cars’
class Cars 1
private Manufacturer ATTRIBUTES TO HOLD
private Model THE STATE OF THE
private Price t OBJECT’S VALUES ARE
private Mileage CREATED
private PreOwned

endclass

L endprocedure

rpublic procedure new (givenManufacturer, givenModel,

givenPrice, givenMileage, givenPreOwned)

Manufacturer = givenManufacturer
Model

Price = givenPrice

givenModel

Mileage = givenMileage

PreOwned = givenPreOwned}
//Go Faster

public function Accelerate()}

public function honkHorn ()
// Honk horn

‘CARS’ TO BE

A CONSTRUCTOR IS
CREATED USING TWO FUNCTIONS HAVE BEEN

‘NEW KEYWORD’ CREATED THAT CAN BE CALLED
e WHICH WILL ALLOW TO MAKE THE CAR ACCELERATE
OBJECTS OF TYPE AND HONK ITS HORN.AS THEY

INSTANTIATED

?

ARE PUBLIC FUNCTIONS THEY
CAN BE ACCESSED BY ALL

OBJECTS/CLASSES

AS EACH OBJECT WITH HAVE ITS
OWN ATTRIBUTE VALUES, THE
VALUES THAT ARE PASSED INTO
THE CONSTRUCTOR WILL BE
ASSIGNED TO THAT OBJECTS
CORRESPONDING ATTRIBUTE

Pseudocode for creating classes, a constructor, and functions

Java

//creating a class called cars

public class Cars {

//creating class attributes for a car

1, SaveMyExams
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private String Manufacturer; ,

Your notes
private String Model;

private int Price;
private int Mileage;
private boolean PreOwned;
//Constructor - This is used to create the objects. More on this in the object chapter)
public Cars(String manufacturer, String model, int price, int mileage, boolean preOwned) {
this.Manufacturer = manufacturer;
this.Model = model;
this.Price = price;
this.Mileage = mileage;

this.PreOwned = preOwned;

//method to make the car go faster.
public void Accelerate(){

//code to be executed which will make the car go faster

//Method to honk horn
public void honkHorn(){

// code to be executed which will honk the car horn

Python

#creating a class called cars
class Cars:
# constructor - This is used to create the objects. More on this in the object chapter)
def __init__(self, manufacturer, model, price, mileage, preOwned):
self.Manufacturer = manufacturer

self.Model = model
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self.Price = price ,

self.Mileage = mileage Your notes

self.PreOwned = preOwned

#method to make the car go faster.
def Accelerate(self):

# code to be executed which will make the car go faster

# method to honk horn
def honkHorn(self):

# code to be executed which will honk the car horn

p
Worked Example
Acomputergame is being designed that willinclude different vehicles. A prototype
forthe gameis being developed using object-oriented programming.
The class Vehicle stores data about the vehicles. Each vehicle has anidentification
name, a maximum speed, a current speed and a horizontal position. The value
IncreaseAmount is added to the current speed each time the vehicle increases its
speed.
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Vehicle

ID : STRING
MaxSpeed : INTEGER

CurrentsSpeed : INTEGER

Increaselfmount : INTEGER

HorizontalPosition : INTEGER

stores the identification name for the vehicle
stores the maximum speed

stores the current speed

stores the amount CurrentsSpeed increases by

stores the horizontal position

Constructor ()

GetCurrentsSpeed()
GetIncreaselmount ()
GetHorizontalPosition()
GetMaxSpeed ()
SetCurrentSpeed()
SetHorizontalPosition()

IncreaseSpeed()

initialises ID, MaxSpeed and Increasshimount to the

parameter values
initialises both CurrentSpeed and
HorizontalPositionto O

returns the current speed

returns the increase amount

retums the horizontal position

returns the maximum speed

assigns the parameter to the current speed

assigns the parameter to the horizontal position

calculates and stores the new speed and horizontal
position of the vehicle

methods.

comments. [5]

Answer

mark]

Example program code:
VB.NET

Class Vehicle
Private ID As String
Private MaxSpeed As Integer

Write program code to declare the class Vehicle. All attributes must be private.

You only need to declare the class andits constructor. Do not declare any other

Use your programming language’s appropriate constructor.

If you are writing program code in Python, include attribute declarations using

= Class header(and close where appropriate) [1 mark]
= 5(private) attribute declarationsincluding data types [1 mark]
= Constructorheader(and close where appropriate) taking 3 parameters (min) [1

= Assigning ID, MaxSpeed and IncreaseAmount to parameters [1 mark]
= Assigning CurrentSpeed and HorizontalPosition to O [1 mark]

s

Your notes

Private CurrentSpeed As Integer
Private IncreaseAmount As Integer
Private HorizontalPosition As Integer

Sub New(IDP, MaxSpeedP, IncreaseAmountP)
ID = IDP
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MaxSpeed = MaxSpeedP
CurrentSpeed =0

IncreaseAmount = IncreaseAmountP Your notes
HorizontalPosition = 0
End Sub
End Class
Java

class Vehicle{
private String ID;
private Integer MaxSpeed;
private Integer CurrentSpeed;
private Integer IncreaseAmount;
private Integer HorizontalPosition;

public Vehicle(String IDP, Integer MaxSpeedP, Integer IncreaseAmountP {
ID = IDP;
MaxSpeed = MaxSpeedP;
IncreaseAmount = IncreaseAmountP;
CurrentSpeed = 0;
HorizontalPosition = 0;

1}
Python

class Vehicle:
#self.__ID string
#self.__MaxSpeed integer
#self.__CurrentSpeed integer
#self.__IncreaseAmount integer
#self.__HorizontalPosition

def __init__(self, IDP, MaxSpeedP, IncreaseAmountP):
self._ID =IDP
self.__MaxSpeed = MaxSpeedP
self.__IncreaseAmount = IncreaseAmountP
self.__CurrentSpeed =0
self.__HorizontalPosition = 0
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Objects (OOP) 4

Your notes

Objects (OOP)

What is an object?

An objectis arepresentation of areal-world entity eg teacher, aeroplane, mobile phone,
catetc

Aclassis like ablueprint that describes the properties and behaviours of objects, while
anobjectis a specificinstance created based on that blueprint with its own unique
values for the properties

Aconstructoris a special method within a class that is automatically called when an
object of that classis created (instantiated)

Constructors typically define the initial values of instance variables and perform any
necessary setup to prepare the object foruse

OBJECT (INSTANCE)
PERSON 1
FISRT NAME: BOB
SURNAME: JONES
DATE OF BIRTH: 06/10/1981
HOBBIES: E SPORTS

CLASS (TEMPLATE)
PERSON
FISRT NAME
SURNAME
DATE OF BIRTH
HOBBIES

OBJECT (INSTANCE)
PERSON 2
FISRT NAME: JESS
SURNAME: JONES
DATE OF BIRTH: 05/04 /1980
HOBBIES: ASTRONOMY

Example of 2 objects belonging to a class

Programming objects (OOP)

How do you program an object?

Pseudocode
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A CLASS HAS BEEN CREATED
CALLED PERSON

s

Your notes

I'—A—l
class Person

private firstName
private surname
private dateOfBirth
private hobbies

public procedure new (givenFirstName, b
givenSurname, givenDateOfBirth,

firstName =

this.surname =

this.dateOfBirth =

this.hobbies =
end procedure

givenFirstName
givenSurname >

givenHobbies

THE CLASS CONTAINS 4 ATTRIBUTES,
firstName, surname, dateOfBirth and
hobbies. AS OBJECTS OF THE PERSON
CLASS ARE INSTANTIATED, EACH
OBJECT WILL HAVE THESE ATTRIBUTES
WITH THEIR OWN STATES/VALUES

givenHobbies)

givenDateOfBirth

J

end class

THE CONSTRUCTOR OF THE PERSON CLASS ALLOWS
OBJECTS OF THIS TYPE TO BE INSTANTIATED

personl = new Person("Bob", "Jones", "06/10/1981",
“E Sports”)

person2 = new Person("Jess", "Jones", "05/04/1980",
“Astronomy”)

L

J

OBJECTS CAN BE INSTANTIATED
BY CREATING AND IDENTIFIER
(PERSON 1) AND CALLING A NEW
INSTANCE OF THE PERSON CLASS
WHICH CALLS THE CONSTRUCTOR
PROCEDURE

NOTICE HOW THE CONSTRUCTOR
HAS 4 PARAMETERS (givenfirstName,
givenSurname, givenDateOfBirth,

| givenHobbies) AND THEN VALUES
ARE GIVEN AS ARGUMENTS
WHEN THE OBJECT IS CREATED
("BOB", "JONES", "06/10/1981",
'E SPORTS")

Pseudocode for the class 'person' and instantiating two objects

Java

//creating the person class
public class Person {

// creating 4 attributes for the person class
private String firstName;
private String surname;
private String dateOfBirth;

private String hobbies;
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4

/1 Constructor -This creates objects of the person class Your notes
public Person(String firstName, String surname, String dateOfBirth, String hobbies) {

this.firstName = firstName;

this.surname = surname;

this.dateOfBirth = dateOfBirth;

this.hobbies = hobbies;

//Creating Objects (Instances) of the person class
Person person1 = new Person("Bob", "Jones", "06/10/1981", “E Sports");
Person person2 = new Person("Jess", "Jones", "05/04/1980", “Astronomy"”);
Python
#creating the person class
class Person:

#Constructor -This creates objects of the person class

def __init__(self, firstName, surname, dateOfBirth, hobbies):

self.firstName = firstName

self.surname = surname

self.dateOfBirth = dateOfBirth

self.hobbies = hobbies
#Creating Objects (Instances) of the person class

personi = Person("Bob", "Jones", "06/10/1981", "E Sports")

person2 = Person("Jess", "Jones", "05/04/1980", "Astronomy")
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Methods (OOP)

Methods (OOP)
Whatis amethod?

4

Your notes

= Methods are fundamental in object-oriented programming (OOP) and are functions
associated with objects or classes that define the behaviour and actions that objects

can perform

= There are two main types of methods:

= Afunction

= Afunctionperforms atask andreturns avalue

= Aprocedure

= Aprocedure performs a task buts does norreturnavalue

= Forexample, there are many different types of aircraft which all differin design, but all
require a ‘take off’ and ‘landing’ method

= Anexample of an aircraft class with both attributes and methods is shown below:

CLASS AIRCRAFT

ATTRIBUTES (DESCRIPTION)

MANUFACTURER
MODEL
PASSENGERCAPACITY
SPEED

METHODS (ACTIONS)
TAKEOFF()
LANDO
BANKLEFT(O
BANKRIGHT ()

Example class for "aircraft" containing several methods

= Eachobjectthatis created from the aircraft class will have:

= Amanufacturervalue to determine the company that created the aircraft

= Amodelname forthe type of aircraft

= Avalue forpassenger capacity to determine how many peopleit can carry

= Aspeedvalue to determine its maximum speed

1, SaveMyExams
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= Any objects that are created for the aircraft class also have access to the following ,
Methods:

Your notes
= Atake off method to get the plane airborne
= Aland methodtolandthe plane safely
= Abankleft method to allow the plane to turn to the left
= Abankright method to allow the plane to tur to the right
= Asyoucanimagine, foran aircraft there would be many more methods that could be
implemented such emergency landing and altitude cruising actions
= Once objects have been created, they can use the methods from within their class by
using the dot (.) notation
= Asthese methods are associated with objects, they are called instance methods
= Forexampleif an object has been created as below:
= jumbolet=new aircraft (“Boeing”, "747", 416, 547)
= |t canuse methods by doing the following:
= Objectname.Methodname:
= Forexample: jumbolet.Takeoff()
p
Examiner Tips and Tricks
= |Insome OOP languages there are bothinstance methods and static methods
= |nstance methods
= [nstance methods are associated with individual instances (objects) of a
class. They operate on the specific data and properties of an object (see
above onthe Jumbo Jet object example)
= Static methods
= Static methods are associated with a classitself and can be called
without creating aninstance (object) of the class
L
Public and private methods
= When declaring methods, it isimportant to determine how they canbe accessed:
Public Methods Private Methods
Accessible and canbeinvoked by any | Private methods are only accessible within the
code withinthe same class orfromany | same class and cannot be invoked by external
external classes code orotherclasses
1’ SaveMyExams © 2025 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com
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Changes to public methods may have | Changes to private methods have alocalized ,
animpact on other parts of the impact since they are only used internally within Your notes
codebase, so they should be carefully | the class, providing flexibility to modify or
designed, documented, and backward | refactor them without affecting other parts of
compatible whenever possible the program
Public methods are used whenyou Private methods are used when you have
want to provide access to certain internalimplementation details that should not
functionalities or behaviours of an be accessed orused by external code. They are
object or class to other parts of your meant to be used only within the classitself for
program organizing and managing the code internally
p
Examiner Tips and Tricks
= |f amethod does not specify the keyword public or private thenits default value is
settopublic.
\
Programming methods (OOP)
How do you program a method?
Pseudocode
A PROCEDURE IS CREATED CALLED
bank_left(). THE PROCEDURE USES
THE PUBLIC KEYWORD, THEREFORE,
CAN BE ACCESSED BY OTHER
CLASSES AND OBUJECTS
public procedure bank left()
// Code to make the aircraft bank left
endprocedure
A PROCEDURE IS CREATED CALLED
bank _RIGHT(). THE PROCEDURE USES
THE PRIVATE KEYWOOQD, THEREFORE,
CAN BE ACCESSED ONLY BY OBJECTS
OF THAT CLASS
bublic procedure bank right () ‘
// Code to make the aircraft bank right
endprocedure
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Pseudocode for creating methods

Java

//Creating a public method called BankLeft
public void bankLeft() {

// Code to make the aircraft bank left

//Creating a private Method called BankLeft
public void bankLeft() {
// Code to make the aircraft bank left

}

Python

#Creating a public method called BankLeft
def bank_left(self):
# Code to make the aircraft bank left

#Creating a private method called BankLeft

= |InPython, thereis no explicit access modifier for methods like "private"in Java

= By convention, methods with a single leading underscore _ are considered private and

should not be accessed directly from outside the class

_def _bank_left(self):

# Code to make the aircraft bank left

= |t'simportant to note that even though the methodis marked as private, it can stillbe

accessed andinvoked from outside the class

= However, asarule, other developers should treat it as private and avoid accessing it

directly

4

Your notes
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Attributes (OOP) /

Your notes
Attributes (OOP)
Whatis an attribute?
= |nobject-oriented programming (OOP), an attribute refers to a data member ora
property associated with an object or a class
= They define the state of an object and can have different values for different instances
of the same class
= Attributes can be of various data types, such asintegers, strings, Booleans, oreven
otherobjects
= Attributes can have different access rights
= The example below shows a Car class object with an attribute called manufacturer
= |thasaprivate access meaning thatit canbe accessed only by instances of the Car class
= The data that this attribute will hold must be of the String data type
= Theimage below gives a visual representation of an object of this class being
instantiated with a data value of “Ford”:
OBJECT (INSTANCE)
CAR1
MANUFACTURED: "FORD"
An example instance of an object
= |nmost cases each class has many different attributes
= Belowis anexample of an object of class "person™
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4

OBJECT (INSTANCE) Your notes
PERSON 1
NAME: "JOE BLOGGS"
AGE: 41
GENDER: "MALE"
OCCUPATION: "TEACHER"
ISMARRIED: TRUE
Example of an object of class "person”
p
Examiner Tips and Tricks
= Attributes declared within methods (local variables) cannot have access
modifiers because they are local to the method and have a limited scope
= | ocalvariables are only accessible within the block ormethodin which they are
declared. They are not part of the class's state and cannot be accessed from
othermethods or classes
\
Programming attributes (OOP)
How do you program attributes?
Pseudocode
A CLASS HAS BEEN
CREATED CALLED
PERSON
THE CLASS CONTAINS
f—/_\
class Person B ATTRIBUTES,name,
private name age, gender, occupation
pf Ak eyad AND isMarried.
rivans olmas AS OBJECTS OF THE
Py 9 . p<<— 1 PERSON CLASS ARE
private occupation INSTANTIATED, EACH
private isMarried OBJECT WILL 'ri\AVE
endclass THESE ATTRIBUTES
WITH THEIR OWN
STATES/VALUES
Example of a created class, "Person", containing several attributes
1’ SaveMyExams © 2025 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 17
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Java ,

public class Person { Your notes

/1 Attributes for the person class
private String name;
private int age;
private String gender;
private String occupation;
private boolean isMarried;

}

Python

= |nPython attributes are defined using the self keyword followed by the attribute name
anditsinitial value

class MyClass:
def __init_ (self, attribute1, attribute2):
# Define attributes
self.attribute1 = attribute1

self.attribute2 = attribute2
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Inheritance (OOP) f

Your notes
Inheritance (OOP)
What is inheritance?
= Inheritanceis akey conceptin object-oriented programming (OOP) that allows a class
toinherit the properties and behaviours (methods and attributes) of another class
= Inheritance promotes code reuse by allowing derived classes to inherit and utilise the
existing code from the base class. This avoids duplicating code and promotes better
organization and maintainability
= |nheritance establishes an "IS-A" relationship between the base class and the derived
class
= Forexample, if you have abase class called Vehicle and a derived class called Car, you
cansay that"a Caris aVehicle."
= The carclassinherits the properties and behaviours associated with being a vehicle
= |nheritance involves two main entities:
= The base class (also known as the parent class or superclass) and the derived class
(also known as the child class or subclass)
= Thederived classinherits the characteristics of the base class, meaningit can
access and use the methods and attributes defined in the base class
1’ SaveMyExams © 2025 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 19
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BASE CLASS
CLASS: VEHICLE

ATTRIBUTES
MANUFACTURER
MAKE
COST

METHODS
TurnEngineOn()
TurnEngineOff()
SteerLeft()

DERIVED CLASS
CLASS: CAR

ATTRIBUTES
Isinsured
EngineCapacity

METHODS
GearChange()
UnlockDoorsl()

DERIVED CLASS
CLASS: TRUCK

ATTRIBUTES
IsRefrigerated
TotalCargoArea

METHODS
ReleaseTrailer()
UnlockTrailerDoorsl()

Example of a base class and derived classes

= Base Class: The base class serves as the blueprint or template from which the derived

classinherits

= |tdefines common properties and behaviours that can be shared among multiple

derived classes

= Derived Class: The derived class inherits the attributes and methods of the base class

= |t canaddadditional attributes and methods

= |f acarobjectwastobe created, it may have the following attributes:

= Manufacturer - The company that makes the car

= Make -The model of the car

= Cost - The price of the carto purchase

= |sInsured - Whether ornot the carisinsured

= EngineCapacity - The size of the engine for the car
= |tmay also have access to the following methods:

= TurnEngineOn() - To start the carengine

1, SaveMyExams © 2025 Save My Exams, Ltd.
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= TurnEngineOff() - To turn off the carengine ,

= SteerLeft() - To turn the car to the left Your notes
= SteerRight() - To steer the car to the left

= GearChange() - To change the gear of the car

= UnlockDoors() - To unlock the doors to the car
= The above methods are only a select few and there could be many more added for extra
functionality

= |nthe following code, the super keyword is usedininheritance to referto the superclass
(Base class: Vehicles) and access its members (methods, attributes, or constructors)
from within the subclass (Derived Class: Cars)

Programming inheritance
How do you program inheritance?

Pseudocode

A NEW BASE CLASS
IS CREATED TITLED

‘CARS’
CLASS Vehicles
private manufacturer ATRIBUTES FOR THE
private make VEHICLES CLASS/
private cost OBJECTS

public procedure new(givenmanufacturer,givenmake,givencost)
manufacturer = givenmanufacturer

A COSTRUCTOR PROCEDURE TO ALLOW
OBUECTS TO BE INSTANTIATED FROM
THE VEHRICLES CLASS

make = givenmake
cost = givencost
endprocedure

public procedure TurnEngineOn ()
// Code to turn the engine on
endprocedure

procedure TurnEngineOff ()
// Code to turn the engine off
endprocedure

>%E PUBLIC METHODS

procedure SteerLeft ()
// Code to steer the vehicle left
endprocedure

procedure SteerRigh/()
// Code to steer the vehicle right
endprocedure J
ENDCLASS
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ATRIBUTES FOR THE VEHICLES CLASS/OBJECTS. ,

AS THE CARS CLASS INHERITS ALL THE Your notes
ATTRIBUTES FROM THE VEHICLES CLASS

A NEW CLASS IS (MANUFACTURER, MAKE, COST) THE CARS CLASS

CREATED TITLED ONLY NEEDS TO LIST THE ADDITIONAL ATTRIBUTES

‘CARS’ REQUIRED (isInsured, engineCapacity)

A
r Al
CLASS Cars INHERITS Vehicles
private insinsured }
private engineCapacity

[ procedure GearChange ()

endprocedure
PUBLIC )
METHODS procedure UnlockDoors ()

L endprocedure

// Code to change the gear of the car
// Code to unlock the doors of the car

rprocedure Cars(givenmanufacturer,givenmake,givencost,
givenInsured, givenengineCapacity)

SUPER.Vehicles (givenmanufacturer, givenmake, givencost)
(& J

isInsured = givenInsured

L endprocedure

engineCapacity = givenengineCapacity

4

ENDCLASS

CONSTRUCTOR TO
INSTANTIATE CARS
OBJECTS

ADITIONAL ATTRIBUTES
REQUIRED FOR THE CARS

THE SUPER KEYWORD
IS USED TO CALL THE
CONSTRUCTOR FROM
THE VEHICLES CLASS ¢
IN ORDER TO INHERIT
THE VEHICLES
ATTRIBUTES

CLASS

TO CREATE A CARS OBJECT, THE CONSTRUCTOR
REQUIRES 5 ARGUMENTS. 3 FROM THE BASE CLASS
THAT IT INHERITED FROM AND THE ADDITIONAL 2
FROM THE CARS CLASS

Pseudocode for a class created using inheritance

Java

//vehicle class created
public class Vehicle {
//attributes created for the vehicle class
private String manufacturer;

private String make;
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private double cost; ,

Your notes

//constructor to create objects of type vehicle

public Vehicle(String manufacturer, String make, double cost) {
this.manufacturer = manufacturer;
this.make = make;

this.cost = cost;

//method to start the engine of the car
public void turnEngineOn() {

//code to turn the engine on

//method to stop the engine of the car
public void turnEngineOff() {

//code to turn the engine off

//method to steer the car to the left
public void steerLeft() {

// code to steer the vehicle left

//method to steer the car to the right
public void steerRight() {

// code to steer the vehicle right

//Derived Class (Car)
//the Car class uses the keyword 'extends' to inherit from the Vehicle class

public class Car extends Vehicle {
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private boolean isinsured; ,

private double engineCapacity; Your notes

// Constructor to create objects of type Car
public Car(String manufacturer, String make, double cost, boolean isinsured, double engineCapacity) {
//the super keyword is used to inherit the attributes from the base class
super(manufacturer, make, cost);
this.islnsured = isInsured;

this.engineCapacity = engineCapacity;

//method to change gear
public void gearChange() {

//code to change the gear of the car

//method to unlock the vehicle doors
public void unlockDoors() {

//code to unlock the doors of the car

Python

#Base class (Vehicle)
#Vehicle class created
class Vehicle:
#attributes created for the Vehicle class
def __init_ (self, manufacturer, make, cost):
self.manufacturer = manufacturer
self.make = make

self.cost = cost
#method to start the engine of the car
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def turn_engine_on(self): ,

Your notes
# Code to turn the engine on

#method to stop the engine of the car
def turn_engine_off(self):

# Code to turn the engine off

#method to steer the car to the left
def steer_left(self):

# Code to steer the vehicle left

#method to steer the car to the right
def steer_right(self):

# Code to steer the vehicle right

#Derived Class (Car)
#the Car class uses the keyword parent class name in parenthesis to inherit from the Vehicle class
class Car(Vehicle):
def __init__(self, manufacturer, make, cost, is_insured, engine_capacity):
#the super keyword is used to inherit the attributes from the base class
super().__init__(manufacturer, make, cost)
self.is_insured = is_insured
self.engine_capacity = engine_capacity
#method to change gear
def gear_change(self):

# Code to change the gear of the car

#method to steer the car to the right

def unlock_doors(self):
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# Code to unlock the doors of the car K,
r Your notes

o

Worked Example

The child class Helicopter inherits from the parent class Vehicle. A helicopteralso has a
vertical position and changes the vertical position whenitincreases speed.

Helicopter
VerticalPosition : INTEGER stores the vertical position
VerticalChange : INTEGER stores the amount VerticalPosition changes by
MaxHeight : INTEGER stores the maximum height the helicopter can reach
Constructor () takes the ID, maximum speed, increase amount, vertical

change and maximum height as parameters
initialises the vertical position to 0

GetVerticalPosition () returns the vertical position

IncreaseSpeead|() changes the current speed, horizontal and vertical
position of the helicopter

Write program code to declare the class Helicopter. You only need to declare the class
and its constructor. You do not need to declare the other methods.

Use your programming language’s appropriate constructor.

All attributes must be private.

If you are writing in Python, include attribute declarations using comments. [5]
Answer

= Class header(and end where appropriate) inheriting from Vehicle [1mark]

= 3(private) attribute declarations with data types [1mark]

= Constructor(and end where appropriate) with (min) 5 parameters [1 mark]

= Calling parent constructor with appropriate parameters [1 mark]

= |nitialising VerticalPosition to O and VerticalChange and MaxHeight to attributes [1 mark]
Example program code:

VB.NET

Class Helicopter
Inherits Vehicle
Private VerticalPosition As Integer
Private VerticalChange As Integer
Private MaxHeight As Integer

Sub New(IDP, MaxSpeedP, IncreaseAmountP, VertChangeP, MaxHeightP)
MyBase.New(IDP, MaxSpeedP, IncreaseAmountP)
VerticalPosition = 0
VerticalChange = VertChangeP
MaxHeight = MaxHeightP
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End Sub
End Class
Your notes
Java

class Helicopter extends Vehicle{
private Integer VerticalPosition;
private Integer VerticalChange;
private Integer MaxHeight;

public Helicopter(String IDP, Integer MaxSpeedP, Integer IncreaseAmountP, Integer VertChangeP,
super(IDP, MaxSpeedP, IncreaseAmountP);
VerticalPosition = 0;
VerticalChange = VertChangeP;
MaxHeight = MaxHeightP;
1

Python

class Helicopter(Vehicle):
#VerticalPosition Integer
#VerticalChange Integer
#MaxHeight Integer

def __init__(self, IDP, MaxSpeedP, IncreaseAmountP, VertChangeP, MaxHeightP):
Vehicle.__init__(self,IDP, MaxSpeedP, IncreaseAmountP)
self._ VerticalPosition =0
self._ VerticalChange = VertChangeP
self.__MaxHeight = MaxHeightP
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Encapsulation (OOP)

Encapsulation (OOP)

What is encapsulation?

In ALevel Computer Science, encapsulation refers to the practice of grouping data
(attributes) and methods (functions) within a class

Using encapsulation ensures that data remains secure and is not accidentally modified
ormisused by controlling access to them using access modifiers (e.g., public, private)

It also helps to organize code by keeping related data and methods together within an
object

Encapsulation promotes code reusability, which means the same object or class can be
usedin different parts of a program without rewriting the code

Encapsulation uses a concept called “Abstraction” which reduces complexity by
hiding the implementation details of the object, making it easier to understand and work
with

Programmers can use methods and classes from other parts of the program without
having to understand how that it has been constructed internally

Encapsulationinclasses

Private variables are only accessible within the class itself, and external code cannot
access themdirectly.

Encapsulation hides how things work inside a class from the outside. External code can
interact with the class using public methods without needing to understand its internal
details

PRIVATE VARIABLES
PRIVATE METHODS

PUBLIC VARIABLES
PUBLIC METHODS

Encapsulationin classes

Encapsulationin methods

4

Your notes
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Your notes

VARIABLE
VARIABLE2

Encapsulation in methods

=

Examiner Tips and Tricks

= When determining whether a method or attribute is public or private, if neither
keyword appears, then assumeiitis public

\

Programming encapsulation (OOP)
Whatis aget method?

= The"get"methodisacommon naming convention for a type of method thatis used to
retrieve the value of an object's private attributes (instance variables)

= These methods are also known as "getter" methods or "accessor" methods

= The main purpose of aget method s to provide controlled access to the internal state
(data) of an object without allowing direct modification

= Attributes are often declared as private to achieve encapsulation, so cannot be
accessed directly from outside the class

= External code canuse the public get methods to read the values of these private
attributes (also known asinstance variables)

Pseudocode
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A PRIVATE ATTRIBUTE IS ,

CREATED WITHIN THE CLASS Your notes
AND AN INITIAL VALUE OF 10

A NEW CLASS IS IS GIVEN. THIS MEANS ALL o

CREATED TITLED OBJECTS THAT ARE CREATED

‘NumberUpdater’ WILL HAVE THIS VALUE IN
THEIR NUMBER ATTRIBUTE

class NumberUpdater‘

A

'private number = 10

public function getNumber ()
return number

endclass

A FUNCTION IS CREATED CALLED
GETNUMBER() THAT WILL RETURN
THE ATTRIBUTE VALUE OF NUMBER
=IN THE INSTANTIATED OBJECT’. AS
THE FUNCTION IS PUBLIC IT CAN
BE ACCESSED BY OTHER OBJECTS
AND CLASSES

Pseudocode for a get method

Java

//creating a class called NumberUpdater
public class NumberUpdater {
//setting the private attribute to the value of 10
private int number = 10;
/lcreating a get method that will return the value store in the number attribute
public int getNumber() {

return number;

}

Python

#creating a class called NumberUpdater
class NumberUpdater:

#setting the private attribute to the value of 10
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def __init_ (self): K,

Your notes
self.__number =10

#creating a get method that will return the value stored in the number attribute
@property
def number(self):

return self.__number

Whatis a set method?

The "set" methodis acommon naming convention for a type of method thatis used to
set the value of object's private instance variables

= Settermethods, also known as “setter” methods or “mutator” methods

= Generally additional code is written within the method to allow controlled access by
enforcing certain conditions or validations before updating the attribute

Pseudocode
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s

Your notes

A PROCEDURE IS CREATED
A NEW CLASS IS CALLED setNumber() THAT
CREATED TITLED HAS A PARAMETER IN
‘NumberUpdater’ WHICH TO ENTER A NEW
NUMBER

A

)

public class NumberUpdater

{private oldnumber

public procedure setNumber (newnumber)

if (newnumber < 0) 1
//oldnumber is kept the same
oldnumber = oldnumber;
else \
oldnumber = newnumber
endprocedure
endclass J

A PRIVATE ATTRIBUTE 1S IF THE NUMBER THAT WAS ENTERED IS
CREATED WITHIN THE CLASS ||| 55 THAN 0 THEN THE OLD VALUE IS
AND AN INITIAL VALUE OF 10 || kepT THE SAME.IF THE VALUE ENTERED
1S GIVEN. THIS MEANS ALL IS 0 OR GREATER, THE ATTRIBUTE WILL

OBJECTS THAT ARE CREATED|| ge UpDATED WITH THE NEW VALUE.
WILL HAVE THIS VALUE IN A

THEIR NUMBER ATTRIBUTE FOR EXAMPLE

Object.setNumber(45) — UPDATES VALUE
TO 45.

Objectl.setNumber(—34) — LESS THAN ZERO
SO VALUE IS KEPT AT 10

Pseudocode for a "setter" method

Java

//creating a class called NumberUpdater
public class NumberUpdater
//setting attribute value to 10
private int oldnumber = 10;
//creating a set method
public void setNumber(int newnumber) {
//if the new number is less than zero

if (newnumber < 0) {
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//oldnumber is kept the same ,

Your notes
oldnumber = oldnumber;

Yelse{
//oldnumber is updated with the new number value

oldnumber = newnumber;

}

Python

//creating a class called NumberUpdater
class NumberUpdater:
//setting attribute value to 10
def __init_ (self):

self.__oldnumber = 10

//creating a set method
def setNumber(self, newnumber):
//if the new number is less than zero
if newnumber < 0:
//oldnumber is kept the same
self.__oldnumber = self.__oldnumber
else:
//oldnumber is updated with the new number value

self.__oldnumber = newnumber

o

Worked Example

A computergame is being designed that willinclude different vehicles. A prototype
forthe gameis being developed using object-oriented programming.
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The class Vehicle stores data about the vehicles. Each vehicle has anidentification ,
name, a maximum speed, a current speed and a horizontal position. The value
IncreaseAmount is added to the current speed each time the vehicle increases its Your notes

speed.

Vehicle

ID : STRING
MaxSpeed : INTEGER
CurrentSpeed : INTEGER

Increasefmount : INTEGER

HorizontalPosition : INTEGER

stores the identification name for the vehicle
stores the maximum speed

stores the current speed

stores the amount CurrentsSpeed increases by

stores the horizontal position

Constructor()

GetCurrentSpeed()
GetIncreasefmount ()
GetHorizontalPosition ()
GetMaxSpeed ()
SetCurrentspeed ()
SetHorizontalPosition ()

IncreaseSpeed()

initialises 1D, MaxSpeed and IncreassEimount to the
parameter values

initialises both CurrentSpeed and
HorizontalPositionto 0

retumns the current speed

returns the increase amount

returns the horizontal position

returns the maximum speed

assigns the parameter to the current speed

assigns the parameter to the horizontal position

calculates and stores the new speed and horizontal
position of the vehicle

Write program code for the get methods GetCurrentSpeed(),

GetincreaseAmount(), GetMaxSpeed() and GetHorizontalPosition() [3]

Answer

= Jgetfunctionheader(and end where appropriate) with no parameter ... [1 mark]
= returning attribute (without overwriting) [1 mark]
= 3 furthercorrect get methods [T mark]

Example program code:
VB.NET

Function GetCurrentSpeed()
Return CurrentSpeed

End Function

Function GetlncreaseAmount()
Return IncreaseAmount

End Function

Function GetHorizontalPosition()
Return HorizontalPosition

End Function

Function GetMaxSpeed()
Return MaxSpeed

End Function
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Java

public Integer GetCurrentSpeed(){
return CurrentSpeed;

}

public Integer GetIncreaseAmount(){

return IncreaseAmount;

}

public Integer GetHorizontalPosition()}{

return HorizontalPosition;

}

public Integer GetMaxSpeed(){
return MaxSpeed;

}
Python

def GetCurrentSpeed(self):
return self.__CurrentSpeed
def GetIncreaseAmount(self):
return self.__IncreaseAmount
def GetHorizontalPosition(self):
return self.__HorizontalPosition
def GetMaxSpeed(self):
return self.__MaxSpeed

1, SaveMyExams
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Your notes
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Polymorphism (OOP) /

Your notes
Polymorphism (OOP)
What is polymorphism?
= |nAlLevel Computer Science, polymorphismis a conceptin programming that allows
objects to take on different forms or behaviours
= Different objects can share the same name or behaviour but can work in different ways
= |t helps make code more flexible, reusable, and easier to maintain
= |tallows flexibility and reusability in programming, making it easier to write and manage
code
= Objects canbe treated as belonging to acommon group, evenif they belong to
different classes, making your code more versatile and adaptable to changes
Example 1 - method overloading
BASE CLASS
CLASS: ANIMAL
™ METHOD
public procedure move()
print 'l am going to move somehow"
DERIVED CLASS DERIVED CLASS
CLASS: FISH CLASS: BEAR
METHODS METHODS
OVERRIDE OVERRIDE
public procedure move() public procedure movel()
print "l am a fish swimming" print "l am a bear lumbering around”
Method Overloading Example 1
= |Inthe example above, all three classes all have a method named move(). Polymorphism
allows methods to be declared with the same name but execute different code (in this
case printing different messages)
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= The override keyword Is used to provide a new implementation fora method that is ,
already definedin the parent class (base class)

Example 2 - method overloading Yournotes

BASE CLASS
CLASS: VEHICLE

ATTRIBUTES
NAME
PRICE

METHODS
public procedure startEngine()
print "Engine Started!"
public procedure displaylnfol()
print 'l am a Vehicle!"

DERIVED CLASS DERIVED CLASS
CLASS: MOTORCYCLE CLASS: CAR
METHODS METHODS
OVERRIDE OVERRIDE
public procedure displayinfol) public procedure displaylnfo()
print 'l am Motorcycle!” print 'l am Car!"

Method Overloading Example 2

= |nthe above example both the Motorcycle class and the Car class bothinherit from the
base class'Cars'

= Objects from the Motorcycle Class and the Car class can call the startEngines() method
which will output "Engines Started!"

= |f either of the object types call the displayInfo() method, the program will execute the
method from the objects class as it overrides the Vehicle class method

= Forexample
= |[famotorcycle object calls the displayinfo() method, "l am a Motorcycle!" will be output

= |f a Carobject calls the displayinfo() method, "l am a Car!" will be output

Treating objects as common groups

= Polymorphism also allows objects of different classes to be treated as objects of a
common superclass or base class

1’ SaveMyExams © 2025 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com

Study copy distributed by EduResource ZA | eduresourcza.com

37


https://www.savemyexams.com/?utm_source=pdf
https://eduresourcza.com

= Forexample: ,

= Vehicle vehicle1 = new Car() Your notes
= Vehicle vehicle2 = new Motorcycle()

= Thisallows an array of type Vehicle to store both Motorcycle and Car objects rather than
in separate data structures

= |f the vehicle1.displayInfo() methodis called, it will still output "lam a Car!"
= |f the vehicle2.displayInfo() method s called, it will still output "l am a Motorcycle!"

= This flexibility provided by polymorphism are essential for creating more maintainable
and modularcode

Programming polymorphism (OOP)
How do you program polymorphism?
Run-time polymorphism

= Thishappens when a subclass overrides a method defined in a superclass, and the
correct versionis chosen at run-time, not compile-time

Example scenario: Animal, dog, and cat
Step-by-step logic (pseudocode)
1. Define a superclass called Animal with a method speak() that does nothing
2. Create subclasses called Dog and Cat that inherit from Animal
3.Ineach subclass, override the speak() method to provide a specific output

4. Write a function make_sound(animal) that accepts an object of type Animal and calls its
speak()method

5. Createinstances of Dog and Cat, and pass them to make_sound()

CLASS Animal
METHOD speak()
// Empty method (acts as a placeholder)

CLASS Dog EXTENDS Animal
METHOD speak()
OUTPUT "Woof"

CLASS Cat EXTENDS Animal
METHOD speak()
QOUTPUT "Meow"

PROCEDURE make_sound(animal : Animal)
CALL animal.speak()

// Create objects
DECLARE myDog : Dog
DECLARE myCat : Cat
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SET myDog TO NEW Dog()
SET myCat TO NEW Cat()

Your notes
// Demonstrate polymorphism

CALL make_sound(myDog) // Outputs: Woof
CALL make_sound(myCat) // Outputs: Meow

= Animalis abase class with a speak() method
= Dogand Cat are subclasses that override the speak() method

= make_sound() takes an Animal object but calls the correct version of speak() depending on
whetherit’s aDogora Cat

= Thisdemonstrates run-time polymorphism - the method call isresolved based on the
actual type of the object

Python

class Animal:
def speak(self):
pass # Placeholder method

class Dog(Animal):
def speak(self):
print("Woof")

class Cat(Animal):
def speak(self):
print("Meow")

def make_sound(animal):
animal.speak()

dog = Dog()
cat = Cat()

make_sound(dog) # Outputs: Woof
make_sound(cat) # Outputs: Meow

= This shows method overriding

= The make_sound() functionrelies on dynamic method binding

Java

class Animal {
public void speak() {
// Empty default method
}

class Dog extends Animal {
@Override
public void speak() {
System.out.printin("Woof");
}
}
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class Cat extends Animal {
@Override

public void speak() {

Your notes
System.out.printin("Meow");
}
}
public class Main {
public static void makeSound(Animal animal) {
animal.speak();
}
public static void main(String[] args) {
Dog dog = new Dog();
Cat cat = new Cat();
makeSound(dog); // Outputs: Woof
makeSound(cat); // Outputs: Meow
}
}
= Recognise use of a superclass reference (Animal animal) pointing to a subclass object
= Polymorphism occurs when animal.speak() dynamically calls the correct overridden
method
.
Worked Example
The child class Helicopter inherits from the parent class Vehicle. Ahelicopteralsohas a
vertical position and changes the vertical position whenitincreases speed.
Helicopter
VerticalPosition : INTEGER stores the vertical position
VerticalChange : INTEGER stores the amount VerticalPosition changes by
MaxHeight : INTEGER stores the maximum height the helicopter can reach
Constructor () takes the 1D, maximum speed, increase amount, vertical
change and maximum height as parameters
initialises the vertical position to 0
GetVerticalPosition () returns the vertical position
IncreaseSpeed|() changes the current speed, horizontal and vertical
position of the helicopter
The Helicopter method IncreaseSpeed() overrides the method from the parent
classand:
= addsthe amount of vertical change to the vertical position
= addsIncreaseAmount to the current speed
= addsthe updated current speed to the horizontal position.
The vertical position of a helicopter cannot exceed its maximum height.
1’ SaveMyExams © 2025 Save My Exams, Ltd. Get more and ace your exams at savemyexams.com 40

Study copy distributed by EduResource ZA | eduresourcza.com


https://www.savemyexams.com/?utm_source=pdf
https://eduresourcza.com

The current speed of a helicopter cannot exceed its maximum speed. ,

Write program code for the method IncreaseSpeed() [4] Your notes

Answer

= Method header (overriding where required) with no parameter [1 mark]
= Addingvertical change to vertical position ... [1Tmark]
= limiting to maximum height [1 mark]
= Repeating/calling/using the code from original for horizontal increase (in every
case) [1 mark]
Example program code:

VB.NET

Overrides Sub IncreaseSpeed()
VerticalPosition = VerticalPosition + VerticalChange
If VerticalPosition > MaxHeight Then
VerticalPosition = MaxHeight
End If
Me.SetCurrentSpeed(GetCurrentSpeed() + GetIncreaseAmount())
If Me.GetCurrentSpeed() > Me.GetMaxSpeed() Then
Me.SetCurrentSpeed(Me.GetMaxSpeed())
End If
Me.SetHorizontalPosition(Me.GetHorizontalPosition() + Me.GetCurrentSpeed())
End Sub

Java

public void IncreaseSpeed(){

VerticalPosition = VerticalPosition + VerticalChange;

if(VerticalPosition > MaxHeight){
VerticalPosition = MaxHeight;

}

super.SetCurrentSpeed(super.GetCurrentSpeed() + super.GetlncreaseAmount());

if(super.GetCurrentSpeed() > super.GetMaxSpeed(){
super.SetCurrentSpeed(super.GetMaxSpeed());

}

super.SetHorizontalPosition(super.GetHorizontalPosition() + super.GetCurrentSpeed());

}
Python

def IncreaseSpeed(self):
self._ VerticalPosition = self.__VerticalPosition + self.__VerticalChange
if(self.__VerticalPosition > self.__MaxHeight):
self.__VerticalPosition = MaxHeight
Vehicle.SetCurrentSpeed(self, Vehicle.GetCurrentSpeed(self) +
Vehicle.GetIncreaseAmount(self))
if(Vehicle.GetCurrentSpeed(self) > Vehicle.GetMaxSpeed(self)):
Vehicle.SetCurrentSpeed(self, Vehicle.GetMaxSpeed(self));
Vehicle.SetHorizontalPosition(self, Vehicle.GetHorizontalPosition(self) +
Vehicle.GetCurrentSpeed(self))
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