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• Java Lab 

• What is unstructured programming?

• Programming Paradigms

• What is structured programming?

• What is OOP Object Oriented Programming?

• What is Procedural  (Functional) Programming?
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• Programming paradigm is a way to classify programming languages 

according to their style of programming and features they provide. 

• There are several features that determine a programming paradigm 

such as modularity, objects, interrupts or events, control flow etc. A 

programming language can be single paradigm or multi-paradigm.

• Programming Paradigms

• Unstructured programming is the oldest paradigm and is 
still in practice.

•  It mainly focuses on steps to be done and works on the 
logic of “First do this then do that”. 

• It defines a sequence of statements in order of which the 
operations must take place. 

• In unstructured programming, the control flow is explicit 
and depend on collection of GOTO statements.

•  unstructured  programming lacks the support of modularity.

• Unstructured Programming
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Example

• Structured Programming

• It can be defined as a programming approach in which the program is 
made as a single structure. It means that the code will execute the 
instruction by instruction one after the other.

• It doesn’t support the possibility of jumping from one instruction to some 
other with the help of any statement like GOTO, etc.

• The instructions in this approach will be executed in a serial and 
structured manner. The languages that support Structured programming 
approach are:  C , C++ , Java and C#
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Example structured vs unstructured

The main two approaches are:
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• Procedural /Functional Programming

• Functional programming paradigm is completely different 

programming approach. 

• Functional programming uses a combination of functions 

calls to drive the flow of the program. 

• The result of a function becomes the input to another 

function.
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Example
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Header of Method

• OOP Object Oriented Programming

• Object Oriented Programming paradigm is widely 

practiced programming paradigm. 

• It is based on the concept of objects. Objects are real 

world entity.

• Everything present around us is an object.

•  Every object has two important property attribute (data) 

and behavior (function).
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Example
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H.W. 
What are the main differences of the following  two approaches? 

• OOP Concepts (مفاهيم)

• What are the main concepts of OOP

• Object and Class

•  State and behavior 

• Examples
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• Classes and Objects

• Classes and objects are the fundamental components of OOP’s.

•  Often there is a confusion between classes and objects. In this lecture, we try 

to tell you the difference between class and object.

• What is class ?

Write examples of classes from Real World

• A class is an extensible program-code-
template( blueprint prototype)  for creating 
objects, providing initial values for state 
(member variables) and implementations of  
behavior (member functions or methods). It 
defines the variables and the methods (functions) 
common to all objects of a certain kind. 

Syntax 

class  class_name

{

   member variables;     

   member methods or functions;  

  } 
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• What is an Object?
An object is nothing but a self-contained component which consists of 

methods and properties to make a particular type of data useful. Object determines 
the behavior of the class. When you send a message (function call)to an object, 
you are asking the object to invoke or execute one of its methods. From a 
programming point of view, an object can be a data structure, a variable or a 
function. It has a memory location allocated.

Syntax 

class_name  s = new class_name();

Write examples of objects from Real World

RAZER
Highlight



5/21/2025

15

• What is the 

Difference 

Between 

Object & 

Class?

• A class is a prototype  whereas an object is a instance 
of a class. 

Let's see some real-life examples of class and object in 
java to understand the difference well:

Class: Human Object: Man, Woman
Class: Fruit Object: Apple, Banana, Mango, Guava wtc.
Class: Mobile phone Object: iPhone, Samsung, Moto
Class: Food Object: Pizza, Burger, Samosa

Object Class

Object is an instance of a class. Class is a blueprint or template from which objects are 
created.

Object is a real- world entity 
such as pen, laptop, mobile, bed, 
keyboard, mouse, chair etc.

Class is a group of similar objects.

Object is a physical entity. Class is a logical entity.
Object is created through new 
keyword mainly e.g.
Student s1=new Student();

Class is declared using class keyword e.g.
class Student{}

Object is created many times as 
per requirement.

Class is declared once.

Object allocates memory when it 
is created.

Class doesn't allocated memory when it is created.

There are many ways to create 
object in java such as new 
keyword, newInstance() method, 
clone() method, factory method 
and deserialization.

There is only one way to define class in java using 
class keyword.

• The differences between object and class:
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• Different point of views

How to convert 

real life entity 

to object?

Objects and Classes in Java

Objects and Classes in Java

https://www.guru99.com/images/java/052016_0704_ObjectsandC2.jpg
https://www.guru99.com/images/java/052016_0704_ObjectsandC1.jpg
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Objects and Classes in Java

Objects and Classes in Java

So far, we have defined following things,

Class - Dogs

Data members - size, age, color, breed, etc. 

Methods- eat, sleep, sit and run.

Objects and Classes in Java

Now, for different values of 

data members (breed size, 

age, and color) in Java 

class, you will get different 

dog objects. 

https://www.guru99.com/images/java/052016_0704_ObjectsandC3.jpg
https://www.guru99.com/images/java/052016_0704_ObjectsandC4.jpg
https://www.guru99.com/images/java/052016_0704_ObjectsandC5.jpg
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Objects and Classes in Java

State and behavior 

are the basic 

properties

 of an Object

https://www.guru99.com/images/java/052016_0704_ObjectsandC6.jpg
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• State tells us about the type or the value of that object whereas behavior tells 

us about the operations or things that the object can perform. 

For example, let’s say we have an Object called car, so car object will have color, 

engine type, wheels etc. as it’s state, this car object can run at 180kmph, it can 

turn right and left, it can go back and forth, it can carry 4 people etc. These are its 

behaviors. 

• In object-oriented programming, a class is a template definition of the method 

s and variable s in a particular kind of object . Thus, an object is a specific 

instance of a class; it contains real values instead of variables. The class is one of 

the defining ideas of object-oriented programming.

Class notation
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• H..W

• Define graphically  (عرف بالرسم) a class and declare (اعلن) its 
attributes(الصفات) and methods (الدوال). 

• Give an  example of an object which  belongs( ينتمي)to this class. 

• What is  relationships ?

• OOP Relationships

• Aggregation relationship

• Association relationship

• Composition Relationship

• Inheritance relationship
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One of the advantages of Object-Oriented programming language is code 

reuse. This reusability is possible due to the relationship between the 

classes. Object oriented programming generally support 4 types of 

relationships that are: inheritance , association, composition and 

aggregation. All these relationship is based on "is a" relationship, "has-a" 

relationship and "part-of" relationship. 

• OOP Relationships

•  Aggregation and Composition are a special type of association and differ 

only in the weight of the relationship.

•  Composition is a powerful form of “is part of” relationship collated to 

aggregation “Has-A”.

•  In Composition, the member object cannot exist outside the enclosing class 

while same is not true for Aggregation.
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• Association in object oriented programming

Association is a semantically weak relationship (a semantic dependency) 
between otherwise unrelated objects. An association is a “using” relationship 
between two or more objects in which the objects have their own lifetime and 
there is no owner.

Image result for relation in oop

2- Aggregation (التجميع)

Aggregation is a special form of association. It is a relationship 

between two classes like association, however its 

a directional association, which means it is strictly a one way 

association. It represents a HAS-A relationship. 

Image result for relation in oop

Example1
A car needs a wheel to function correctly, but a wheel 
doesn’t always need a car. It can also be used with the 
bike, bicycle, or any other vehicles but not a particular 
car. Here, the wheel object is meaningful even without 
the car object. Such type of relationship is called UML 
Aggregation relation.

https://www.google.com/url?sa=i&url=https%3A%2F%2Fjavarevisited.blogspot.com%2F2014%2F02%2Fifference-between-association-vs-composition-vs-aggregation.html&psig=AOvVaw1_CbZwZ4nJAvqYb9kofYVh&ust=1570989917107000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDv5dOnl-UCFQAAAAAdAAAAABAR
https://beginnersbook.com/2013/05/association/
https://www.google.com/url?sa=i&url=https%3A%2F%2Fjavarevisited.blogspot.com%2F2014%2F02%2Fifference-between-association-vs-composition-vs-aggregation.html&psig=AOvVaw1_CbZwZ4nJAvqYb9kofYVh&ust=1570989917107000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDv5dOnl-UCFQAAAAAdAAAAABAR
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3- Composition (التكوين)

• Composition is a "part-of" relationship. In composition relationship both entities are interdependent 

of each other for example “heart is part of body. Heart is a part of each body and both are 

dependent on each other. (ownership).

• Composition implies a relationship where the child cannot exist independent of the parent. 

Example: House (parent) and Room (child). Rooms don't exist separate to a House.

                          
Image result for relation in oop

C:\Users\Vaio8\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\5F5F84FA.tmp

Example2

Example3 

Example4 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fjavarevisited.blogspot.com%2F2014%2F02%2Fifference-between-association-vs-composition-vs-aggregation.html&psig=AOvVaw1_CbZwZ4nJAvqYb9kofYVh&ust=1570989917107000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDv5dOnl-UCFQAAAAAdAAAAABAR
https://www.google.com/imgres?imgurl=https://cdn.visual-paradigm.com/guide/uml/uml-aggregation-vs-composition/07-uml-composition-example.png&imgrefurl=https://www.visual-paradigm.com/guide/uml-unified-modeling-language/uml-aggregation-vs-composition/&docid=8sZTpbSQYJ90bM&tbnid=mdqsmtKYuPNeKM:&vet=10ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwg2KAIwAg..i&w=303&h=145&bih=619&biw=1366&q=aggregation%20example&ved=0ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwg2KAIwAg&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://cdn.visual-paradigm.com/guide/uml/uml-aggregation-vs-composition/07-uml-composition-example.png&imgrefurl=https://www.visual-paradigm.com/guide/uml-unified-modeling-language/uml-aggregation-vs-composition/&docid=8sZTpbSQYJ90bM&tbnid=mdqsmtKYuPNeKM:&vet=10ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwg2KAIwAg..i&w=303&h=145&bih=619&biw=1366&q=aggregation%20example&ved=0ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwg2KAIwAg&iact=mrc&uact=8
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Image result for aggregation example

C:\Users\Vaio8\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\2665EC39.tmp

Example5 

Example6 

Image result for aggregation relation in oop

Example7 

https://www.google.com/imgres?imgurl=https://cdn.visual-paradigm.com/guide/uml/what-is-class-diagram/10-aggregation-example.png&imgrefurl=https://www.visual-paradigm.com/guide/uml-unified-modeling-language/what-is-class-diagram/&docid=O6FaeMT-PGmYTM&tbnid=zv48C3jj6B1jCM:&vet=10ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwhkKCMwIw..i&w=386&h=249&bih=619&biw=1366&q=aggregation%20example&ved=0ahUKEwjTlb_W7JDeAhUDs4sKHUi-CQoQMwhkKCMwIw&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.studytonight.com/java/images/has-a-relationship.jpg&imgrefurl=https://www.studytonight.com/java/aggregation.php&docid=X8HsF3-_2GwVBM&tbnid=u7GhTsWLJvb4gM:&vet=10ahUKEwi6876C7ZDeAhUjqIsKHXAcDiMQMwg4KAQwBA..i&w=350&h=250&bih=619&biw=1366&q=aggregation%20%20%20%20example&ved=0ahUKEwi6876C7ZDeAhUjqIsKHXAcDiMQMwg4KAQwBA&iact=mrc&uact=8
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tuturself.com%2Fposts%2Fview%3FmenuId%3D52%26postId%3D443&psig=AOvVaw2loGA1rf9UJ2pcGNQZayik&ust=1570989527238000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNiGvZmml-UCFQAAAAAdAAAAABAE
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Example8 

• Inheritance (التوارث)
      Inheritance is “IS-A” type of relationship.  It means that it creates a new class by using existing class 

code. It is just like saying that “A is type of B”. For example:

Apple is a type of fruit, so Apple is a fruit. Ferrari is a type of car, so Ferrari is a car.

Reuse (reusability) بالوراثةجداواضحةالاستخدامإعادة

Image result for relation in oop

https://www.google.com/url?sa=i&url=https%3A%2F%2Fjavarevisited.blogspot.com%2F2014%2F02%2Fifference-between-association-vs-composition-vs-aggregation.html&psig=AOvVaw1_CbZwZ4nJAvqYb9kofYVh&ust=1570989917107000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDv5dOnl-UCFQAAAAAdAAAAABAR
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Example9

One –to-many• Relation Types
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Example10

General form graphical 
representation
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General form programming 
representation

1. Defining a class

• Access Modifiers in Java

• Declaration of variable members (Instance Variables )

• Methods Types (kinds)

• Special method main

• Declaration of Methods 
• Creating an object

• Message Components and Passing

2. OOP Concepts (مفاهيم) Part2
• Encapsulation

• Abstraction
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• What is Abstraction in OOP?

• Abstraction is selecting data from a 
larger pool to show only the 
relevant details to the object. 

• بكافةالخوضدونشيءأيمعالتعامل
تفاصيله

• In Java, abstraction is accomplished using Abstract 

classes and interfaces. It is one of the most 

important concepts of OOPs.

• The class in general is  an Abstract Data Type (ADT).

• Example1

 Consider a real-life example of a man driving a car. 
The man only knows that pressing the accelerators will 
increase the speed of car or applying brakes will stop the 
car, but he does not know about how on pressing the 
accelerator the speed is increasing, he does not know about 
the inner mechanism of the car or the implementation of 
accelerator, brakes etc. in the car. This is what abstraction 
is..

We all know how to turn the TV on, but we don’t 
need to know how it works to enjoy it.

• Example2
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• Defining a class

Image result for defining a class in java

Example 3

Data Hiding

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.slideshare.net%2FRavi_Kant_Sahu%2Fclasses-and-nested-classes-in-java&psig=AOvVaw1YKVKBmrPcVf7N3Z19P1q7&ust=1570990790389000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKjdlPSql-UCFQAAAAAdAAAAABAK
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• Encapsulation Concept of Encapsulation in PHP

Image result for data hiding   in oop

• In encapsulation, the variables 

of a class will be hidden 

(private) from other classes and 

can be accessed only through 

the methods of their current 

class. If they need to be 

accessed from outside a class 

then the method should be 

public.

Abstraction .. Encapsulation

Image result for abstraction  in oop

http://www.expertphp.in/images/articles/ArtImgKPTPrr_OOP4.jpg
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.cpp.thiyagaraaj.com%2Fhome%2Fblog-1%2Fdatahidingandencapsulation&psig=AOvVaw24T1xJ833MMoLaYONUnZs1&ust=1570917156839000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMi71syYleUCFQAAAAAdAAAAABAa
https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.expertphp.in%2Farticle%2Fconcept-of-abstraction-in-php&psig=AOvVaw3NdWqECG9sqR8QzH-uAusg&ust=1570916885356000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCAi8uXleUCFQAAAAAdAAAAABAh
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• Access Modifiers in Java

• Declaration of variable members (Instance Variables )
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• Methods Types (kinds)

• Special method main
It is a java main method
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• Declaration of Methods 

•A method is a block of code which only runs when it 
is called. You can pass data, known as parameters, 
into a method. Methods are used to perform certain 
actions, and they are also known as functions.

access

Example 4

Method header

• Creating an object

Image result for craetin an objet java

https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.c4learn.com%2Fjava%2Fjava-classes-basics%2F&psig=AOvVaw0dY9TO87GUDTJueFgq2yk4&ust=1570991253896000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJCdhtGsl-UCFQAAAAAdAAAAABAF
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• Message Passing

• Message Components

A message is composed of three components:

1- An object identifier.

2- A method name.

3- Arguments (Parameters)

Example 5

What exactly does the statement mean in code?
public class A {                            // starting of class definition

    public void methodA()     {   }       // this is a class body (definition) 

}                                       // Ending of class definition

public class B {

    public void methodB(int z)    {     }    // this is a class body (definition) 

}

public class C {

   public static void main(String [] args)     {

                                A a=new A();               // a is an object and  A is an abstract data type ADT

    B b=new B(); 

         a.methodA( );          b.methodB(7);    // message passing

    }}       

1       2              3 1       2              3
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Example 6

Define a class called Time which has three integer members :

s for seconds

m for minuets 

h for hour

Solution (الحل)

public class Time{

private int s,m,h;

public void set(){---}

public void print(){…}

}

Define a class called Date which has three instance variables:

d for day

m for month 

y for year

Solution (الحل)

public class Date{

private int d;

private int m;

private int y;

public void set(){---}

public void print(){…}

}

private int d, m;

private int y

private int d; private int m;  int y;

private int d,m, y;

private int d; m; int y;

private int d, private int m,  private int y;

Write either true or false and why?

Example 7
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•  Examples for defining a class

•  Examples for creating an object

• behavior and state

• defining more than one object

• defining array of  objects

• Example 0
let us consider the example of Date (التاريخ). 

A Date consists of three integer members and two member methods:

d is for day

m is for month

y is for year

set method ; it is used for stetting date

print method; it is used for printing date 
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Define a java class for Date class.

public class Date{

private int d,m,y;

public void set (int dd,int mm,int yy){

d=dd; m=mm; y=yy;}

public void print_a(){

System.out.println(“The American Style: ”+ m+”/”+d+”/”+y);}

public void print_e(){

System.out.println(“The European Style :“+d+”/”+m+”/”+y);}

}

Use the Date class for creating one date object called d1 and set the date 

to 19-6-1978.Print the date in American style and European style.

public class Main{

public static void main(String[] args){

Date d1=new Date();

d1.set(19,6,1978);

d1.print_e();

d1.print_a();

}

}

Object d m y

d1 0 0 0

memory

Object d m y

d1 19 6 1978

memory

The European Style : 19/6/1978 

The American Style: 6/19/1978

screen
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Use the Date class for creating two date objects called d1 and d2 and set 

the date to 19/6/1978 and 5/7/1974 respectively. Print the date in 

American style and European style.
public class Main{

Public static void main(String[] args){

Date d1=new Date();

d1.set(19,6,1978);

d1.print_e();

d1.print_a();

Date d2=new Date();

d2.set(5,7,1974);

d2.print_e();

d2.print_a(); } }

Objec
t

d m y

d1 0 0 0

d2 0 0 0

memory

Object d m y

d1 19 6 1978

d2 5 7 1974

memory

The European Style : 19/6/1978 

The American Style: 6/19/1978

The European Style : 5/7/1974 

The American Style: 7/5/1974

screen

• Example 1

let us consider the example of counters ( اتالمعداد ). 

A counter is a device that keeps account of the number of times an 

event has occurred.  It has two buttons: an initialize button             

( الابتدائيةالقيمةزر ) that resets the counter to 0, and 

an add button ( الاضافةزر ) that adds 1 to its present number as shown 

in the following figure, It has a counter with a number 10.
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The next figure shows two more counters with 2 and 7 

numbers. counter1 and counter2

You should note that  the order of methods within a class is 

not important but the order of calling them is very important.

public class Counter{

// instance variable

private int number;

// method to increment counter by 1

public void add( ){

number=number+1;}

// method to initialize counter by 0  

public void initial( ){

number=0;}

// method to return counter number

public int get_number( ){

return(number);}

}

The file is 
Counter.java
After compilation 
correctly, 
The file is
Counter.class
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• Example 2
Depending on Example 1 , define one counter and print its final value

public class Main{

public static void main (String [] args){

Counter c1=new Counter(); 

c1. initial(); 

c1.add();

c1.add();

System.out.println(c1.get_number()); 

System.out.println(c1.number);     

                                   } Object number

c1 012

2

Object number

c1 0
memory

screen

behavior state

• Example 3
Depending on Example 1 , define three counters and print their final values

public class Main{

public static void main (String [] args){

Counter c1=new Counter(); Counter c2=new Counter();  Counter c3=new counter(); 

c1. initial();c1.add();c1.add();

c2. initial();c2.add();

c3. initial();c3.add();c3.add();c3.add();

System.out.println(c1.get_number());   System.out.println(c2.get_number());  

System.out.println(c3.get_number());

}

}

Object number

c1 012

c2 01

c3 0123

2
1
3

Object number

c1 0

c2 0

c3 0
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• Example 4
Depending on Example 1 ,  define three counters and print the summation of 

their values

public class Main{

public static void main (String [] args){

Counter c1=new Counter(); Counter c2=new Counter();  Counter c3=new counter(); 

c1. initial()c1.add();c1.add();

c2. initial();c2.add();

c3. initial();c3.add();c3.add();c3.add();

int sum;

sum=c1.get_number()+c2.get_number()+c3.get_number();

System.out.println(sum);                                                                                    }

} Object number

c1 0

c2 0

c3 0

Object number

c1 012

c2 01

c3 0123

6

Example 5
Depending on Example 1 , define two counters and print  the value of  greater one.

public class Main{

public static void main (String [] args){

Counter c1=new Counter(); Counter c2=new Counter();  

c1. initial()c1.add();c1.add();c1.add();c1.add();

c2. initial();c2.add();c2.add();

if(c1.get_number()>c2.get_number())   System.out.println(c1.get_number()); 

else System.out.println(c2.get_number());

}

} Object number

c1 0

c2 0

Object number

c1 0123 4

c2 01 2 4

RAZER
Highlight



5/21/2025

43

• Example 6

 Trace the following java projects:

I-

public class Counter{

private int number;

public void add(){ number=number+1;}

public void initial(){ number=0;}

public int get_number(){ return(number);}

}

public class Main{

public static void main(String [] args){

Counter c1=new Counter ();

Counter c2=new Counter ();

c1.add();  System.out.println(c1.get_number());

c2.initial();  c2.add();  c2.add();

int k=c2.get_number(); System.out.println(k);

c1.add();

} }

Object number

c1 0

c2 0

Object number

c1 0 1

c2 01 2

1
2

Object number

c1 0 1 2

c2 01 2

II-

public class Counter{

private int number;

public void initial(){  number=0;}

public void add(){ number=number+1;}

public int get_number(){ return(number);}

}

public class Main(){

public static void main(String [] args){

Counter c1;

c1=new Counter();  

for(int i=1;i<=3;i++){

c1.add();

c1. initial ();

System.out.println(c1.get_number());}

}}

Discuss if initial method is inside loop then printing

out of loop (H.W.) 

Object number

c1 0 1

1

Object number

c1 0 1 2

1
2

Object number

c1 0 1 2 3

1
2
3
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III-

public class Counter{

public int number;

public void initial(){  number=0;}

public void add(){ number=number+1;}

public int get_number(){ return(number);}

}

public class Main(){

public static void main(String [] args){

Counter c1;

c1=new Counter();  

c1. initial ();

 for(int i=1;i<=2;i++){

c1.add();

System.out.println(c1.number);}

c1.number=100;

System.out.println(c1.number); }}

Object number

c1 0 1

1

Object number

c1 0 1 2

1
2

Object number

c1 0 1 2 100

1
2

100

• Example7

  Define 100 counters using array of objects

public class Counter{

private int number;

public void add(){ number=number+1;}

public void add(int n){ number=number+n;}

public void initial(){ number=0;}

public int get_number(){ return(number);}  }

public class Main{

public static void main(String [] args){

Counter [] c =new Counter[100];

  for(int i=0;i<100;i++){

c[i]=new Counter();}

for

  c[i].add(i);

for

System.out.println(c[i].get_number());} } }

0
1
2
3
.
.
.

99

C[i] number

C[0] 0 0

C[1] 0 1

C[2] 0 2

C[3] 0 3

. .

. .

C[99] 0 99
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H.W.

Resolve the previous example using three for loops one 

for creation, one for adding and one for printing.

• H.W. Lab// class definition

public class Calculate {

// instance variables

                   int a,b;

             // method to add numbers

             public int add () {

                int res;

                 res= a + b;

                return res; }

            // method to subtract numbers
              public int subract () {
                int res; res = a - b;
                 return (res); }

           // method to multiply numbers
             public int multiply () { return  a*b; }

          
// method to divide numbers

           public int divide () { return(a/b); }
public void set(int x,int y){a=x;=y;} }
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• H.W. Lab

public class Main {

public static void main(String[] args) {

// creating object of Class

Calculate c1 = new Calculate(); c1.set(49,4);

// calling the methods of Calculate class

System.out.println("Addition is :" + c1.add());

System.out.println("Subtraction is :" + c1.subtract());

System.out.println("Multiplication is :" + c1.multiply());

System.out.println("Division is :" + c1.divide());

}  }

• What is method overloading?                 

• Polymorphism I (Static Polymorphism)-Method overloading

• What are method overloading types?

•  Examples

• Applying practical examples

     using  NetBeans  

• How is method overloading  implemented in Java?

https://beginnersbook.com/2013/04/runtime-compile-time-polymorphism/
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• Method Overloading

Method overloading is a 

feature that allows a class to have 

more than one method having the 

same name, if their argument lists 

are different. 

In order to overload a 

method, the argument lists of 

the methods must differ in 

either of these:
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Four ways to overload a method:

In order to overload a method in valid way , the argument lists 

of the methods must differ in either of these:

1. Number of Parameters

For example: 

public int add(int a, int b) {----------}

public int add(int a, int b, int c) {------} 

add(4,3); add(3,4,5);

2. Data type of Parameters

For example:

public int add(int a, int b) {-----}

public int add(int x, float y){-----}

public int add(int a, float b){-----}

add(5,7);    

add(5,7.6f); 
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3. Sequence of Data type of Parameters

For example:

public int add(int a, float b) {-----}

public int add(float a , int b){-----}

public int add(float b , int a){-----} 

add(3,3.4f);

add(5.4f,9);

4. Number and data type of Parameters
For example:

public int  add(int a , int b) {-----}

public int  add(int a, float b, int c) {-----} 

public  int add(int a, float b, float c){----}

public int add(int x,flaot y, float z){---}

add(5,3.4f,5.6f);
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Invalid case of method overloading:

 When I say argument list

 I am not talking about return type of the method, 
for example:

if two methods have same name, 

same parameters and have different return type, 

hen this is not a valid method overloading example. 

his will throw compilation error.

public int add(int a, int b) {-----}

public float add(int a, int b) {-----} 
public double add(int b, int a) {-----} 
add(4,5);

Method overloading is an example of Static Polymorphism. 

Points to Note (ملاحظات)

1. Static Polymorphism is also known as compile time binding or early 

binding.

2. Static binding happens at compile time. Method overloading is an 

example of static binding where binding of method call to its definition 

happens at Compile time.

https://beginnersbook.com/2013/04/runtime-compile-time-polymorphism/
https://beginnersbook.com/2013/04/java-static-dynamic-binding/
RAZER
Highlight



5/21/2025

51

Example 1

Example 2
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Example 3
public class DisplayOverloading {

 

   public void disp(char c)     {   System.out.println(c);     }

    public void disp(char c, int num)  {       System.out.println(c + " "+num);    }

                                          }

public lass Sample {  

 public static void main(String args[])    {  

 

DisplayOverloading obj = new DisplayOverloading();   

    obj.disp('a');       obj.disp('a',10);    

} } 

Output:

a

a 10 

Example 4

public class DisplayOverloading2 {  

  public void disp(char c)     {        System.out.println(c);     } 

  public void disp(int c)     {       System.out.println(c );    } 

}

public class Sample2 {  

  public static void main(String args[])     { 

      DisplayOverloading2 obj = new DisplayOverloading2();

       obj.disp('a');        obj.disp(5);     }

} 

Output:

a

5
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Example 5

public class DisplayOverloading3 { 

  public void disp(char c, int num){

       System.out.println("I’m the first definition of method disp");    } 

  public void disp(int num, char c)    {  

     System.out.println("I’m the second definition of method disp" );    }

 }

public class Sample3 {  

 public static void main(String args[])    {  

     DisplayOverloading3 obj = new DisplayOverloading3();  

     obj.disp('x', 51 );       obj.disp(52, 'y’); } 

 } 

Output:

I’m the first definition of method disp

I’m the second definition of method disp 

Example 6
Update the Counter class by overloading the add method by:

public class Counter{

private int number;

public void add( ){ number=number+1 ;}

public void add(int n){ number=number+n;}

public void initial( ){ number=0;}

public int get_number( ){ return(number);}

}

Create two counters (objects) the 

first one will increment by 3 and 

the second increment by 1,then 

print their values
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public class Main{

public static void main (String [] args){

Counter c1=new Counter(); Counter c2=new Counter();  

c1. initial();c1.add(3);  …… c1.add();c1.add();c1.add();

c2. initial();c2.add();         c2.add(1);

System.out.println(c1.get_Number()); 

System.out.println(c2.get_Number());

}

}
Object number

c1 0

c2 0

3
1

Object number

c1 0 3

c2 0 1

H.W. LAB
Define a class called B_Date which has 3 integer instance 
variables and two methods set and print, the set method has 
been overloaded:

set( )
set(int, int ,int)

Use the above class to create 2 objects and print the details of 
the older one according to its birth date year.
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• Constructor definition.

• Constructor

• The difference between constructor and method

• Examples

• Constructor types

• Constructor Overloading

• Constructor in Java is a block of code like a method that’s called when an 
instance of an object is created. Constructor doesn’t return any value 
even void, the access modifier of constructor is public and its name is the 
same as class name.

• Constructor Definition

The basic format for coding a constructor:

public ClassName (parameter-list) {    

Statements

}
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Java Constructor Java Method

A constructor is used only to initialize the state 

of an object, this means that it allows to provide 

initial values for class fields when the object is 

created. 

A method is used to expose the behavior of an 
object and may be for initializing the state of 
an object

The constructor is invoked implicitly.
Which is called automatically when a new 
instance of an object is created.

The method is invoked explicitly (not 
automatically by passing a message)

The Java compiler provides a default 
constructor if you don't have any constructor 
in a class.

The method is not provided by the compiler in 
any case.

The constructors are not considered members 
of a class.

The methods are members of a class.

• The difference between constructor and method
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• Constructor Types
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1- Default constructor
• In computer programming languages, 

the term default constructor can refer to a 

constructor that is automatically generated 

by the compiler in the absence of any 

programmer-defined constructors which is 

usually a nullary constructor. 

• All Java classes have at least one 

constructor even if we don't explicitly 

define one. The compiler automatically 

provides a public no-argument constructor 

for any class without constructors.   

Example 1:
public class Bike{

 public void print(){

System.out.println(“Bike is created”);

}}

public class Main{

public static void main(String args[]){

//calling a default constructor

Bike b=new Bike(); b.print();

} }

The Output is:

Bike is created 

Calling a Constructor: You call a constructor when you create 

a new instance of the class containing Bike b=new Bike();
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2- no-arg constructor

• Constructor with no 

arguments is known as no-

arg constructor. The signature 

is same as default 

constructor; however, body 

can have any code unlike 

default constructor where the 

body of the constructor is 

empty.

Example 2:
public class Student{

private int id;

private boolean state;

public Student(){ id=10; state=true;}

 public void display(){     

System.out.println(id+"  "+state);} }

public class Main{

          public static void main(String args[]){

Student s1=new Student();

Student s2=new Student();

s1.display();  s2.display();  }  }

The output is :

10   true

10   true

Calling a Constructor: You call a constructor when you 

create a new instance of the class containing 

Student s1=new Student();

Student s2=new Student();
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•H.W.  what will be the output when there is no 

constructor in class Student?

When you are not creating any constructor , the

compiler provides you a default constructor. 

• Rule: If there is no constructor in a class, compiler automatically creates 

a default constructor.

3- Parameterized Constructor

•Constructor with arguments (or 

you can say parameters) is known 

as Parameterized constructor.

 The parameterized constructor is 

used to provide different values to 

the fields of objects.  
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Example 3:
public class Student{

private int id;

private boolean state;

 public Student(int i,boolean b){id = i;    state = b; }

 public void display( ){System.out.println(id+" "+state); } }

 public class Main{

public static void main(String args[]){

 Student s1 = new Student(111,true);

Student s2 = new Student(222,false);

s1.display(); s2.display(); } }

The Output is:

111 true

222 false 

Calling a Constructor: You call a constructor when 

you create a new instance of the class containing 

Student s1 = new Student(111,true);

Student s2 = new Student(222,false);

• Constructor Overloading

As like of method overloading, Constructors also can be overloaded. The same 

constructor declared with different parameters in the same class is known as 

constructor overloading. Compiler differentiates which constructor is to be called 

depending upon the number of parameters and their sequence of data types
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• Example 4 (Trace)

1. public class Student{

2. private int id;

3. private boolean state;

4. private int age;

5. public Student(int i,boolean b){ id = i;  state = b; }

6. public Student(int i,boolean b,int a){ id = i;  state = b;  age=a; }

7. public void display(){System.out.println(id+"  "+ state +"  "+age);}   }

8.    public class Main{

9. public static void main(String args[]){

10. Student s1 = new Student(111,true);

11. Student s2 = new Student(222,false,25);

12. s1.display(); s2.display(); }  }

The Output is:

111 true 0

222 false 25

Example 5 (Trace)
What is the function of the following 

program and what will be the 

output?

public class Counter {

private int number;

public void add() {  number = number+1; }

public void add(int n){ number = number+n; 

}

public void initialize() { number = 0;   }

public void initialize(int k) {number = k;  }

public int getNumber() { return number; }

public Counter() { number = 0;  } }

public class Main{

public static void main(String[] args){

Counter c1=new Counter();

c1.add(); c1.add(7);

System.out.println(c1.getNumber());

c1.initialize();  c1.add(5); c1.add(10);

System.out.println(c1.getNumber());

Counter c2=new Counter();

c2.initialize(10); c2.add();c2.add(20);

System.out.println(c2.getNumber());  }}

The output:
8
15
31
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H.W. Lab
Complete the following program to create three counters each of which uses a different constructor. 

public class Counter {

private int number, reused;

public void add() { number = number+1; }

public void initialize() { number = 0;  reused = reused+1; }

public int getNumber() { return number; }

public int getReused() { return reused; }

public Counter() { number = 0; reused = 0; }

Counter(int x) { number = x; reused = 0; }

Counter(int x, int y) { number = x; reused = y; }

Counter(float z) { number = (int) z; reused = 0; }

}

• Advanced Examples

• Taking advanced  examples
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• Example1

Define a class called Rectangle that has the following members:

Two integer attributes (variable members, attribute members) and two methods    

( method members) , area  which returns the rectangle area while  set_data is used 

to set the width and height.

Use this class to print:

1. one rectangle area   

2. two rectangle areas using two objects 

3. three rectangle areas using one object  

4. rectangles areas' (use array)

Rectangle

private int w,h

void set_data( int , int )
int area( )

1- Solution:

 

public class Rectangle {

private int w,h;

public int area(){return (w*h);}

public void set_data(int a, int b){w=a; 

h=b;}

} 

public class Main {

    public static void main(String[] args) {

        Rectangle r1=new Rectangle();

         r1.set_data(10,20);

        System.out.println(r1.area());  }}

Object w h set and area

r1 10 20

200
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2- Solution

1. public class Rectangle {

2. private int w,h;

3. public int area(){return (w*h);}

4. public void set_data(int a, int b)

5. {w=a; h=b;} } 

6.    public class Main {

7.     public static void main(String[] args) {

8.     Rectangle r1=new Rectangle();

9.     Rectangle r2=new Rectangle();

10.     r1.set_data(10,20);

11.     r2.set_data(1,2);

12.      System.out.println(r1.area());

13.      System.out.println(r2.area()); }}

Object w h set and area

r1 10 20

r2 1 2

The screen
200
2

The order of project(programs)execution

6    7   8   9   
10 4   5  
11  4   5  
12 3  12    
13  3   13

3- Solution

1. public class Rectangle {

2. private int w,h;

3. public int area(){return (w*h);}

4. public void set_data(int a, int b)

5. {w=a; h=b;} } 

6.     public class Main {

7.     public static void main(String[] args) {

8.         Rectangle r1=new Rectangle();

9.       for(int i=1;i<=3;i++){ 

10.      r1.set_data( i,i*3);     

11.      System.out.println(r1.area());}}}                  

Object w h set and area

r1 1 2 3 3 6 9

The screen
3
12
27

The order of project(programs)execution

6 7   8  
 9   
10 4   5   11  3  11
9
10 4   5   11  3  11
9
10 4   5   11  3  11
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4- Solution

1. public class Rectangle {

2. private int w,h;

3. public int area(){return (w*h);}

4. public void set_data(int a, int b)

5. {w=a; h=b;} } 

6. public class Main {

7.     public static void main(String[] args) {

8.     Rectangle[]  r=new Rectangle[5];

9. for(int i=0;i<5;i++){

10.             r[i]=new Rectangle();

11.             r[i].set_data(i+1,(i+1)*2);

12.          System.out.println(r[i].area());}}}      

Object w h set and area

r[0] 1 2

r[1] 2 4

r[2] 3 6

r[3] 4 8

r[4] 5 10

The order of project(programs)execution

6 7   8  
9   10  11 4   5   12  3  12
9 10  11 4   5   12  3  12
9    10  11 4   5   12  3  12
9 10  11 4   5   12  3  12
9   10  11 4   5   12  3  12

The screen
2
8
18
32
50

• Example2 (H.W.)

Define a class called Triangle that has the following members:

Two integer attributes (variable members, attribute members) and 

two methods ( method members) , area  which returns the triangle area while  set 

is used to set the base and height.

1. one triangle area   

2. two triangle areas using two objects. 

3. three triangle areas using one object.  
Triangle 

private int b,h

void set_data( int , int )
double area( )
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1- Solution

1. public class Triangle {

2. private int b,h;

3. public double area(){return (0.5*(b*h));}

4. public void set(int x, int y)

5. {b=x; h=y;} } 

Object b h set and area

t 10 20

The order of project(programs)execution

6 7   8  
9   4    5   10   3   10

The screen
 100.0

6. public class Main {

7.     public static void main(String[] args) {

8.        Triangle t=new Triangle();

9.          t.set(10,20);

10.         System.out.println(t.area());  }}

2- Solution

1. public class Triangle {

2. private int b,h;

3. public double area(){return (0.5*(b*h));}

4. public void set(int x, int y)

5. {b=x; h=y;} } 

Object b h set and area

t1 10 20

t2 3 7

The screen
 100.0
 10.5

6. public class Main {

7.     public static void main(String[] args) {

8.        Triangle t1=new Triangle();

9.        Triangle t2=new Triangle();

10.          t1.set(10,20);

11.         System.out.println(t1.area());

12.         t2.set(3,7);

13.         System.out.println(t2.area());

14.   }}

The order of project(programs)execution

6 7   8   9 
10 4    5    11   3   11
12 4    5    13   3   13
14
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3- Solution

1. public class Triangle {

2. private int b,h;

3. public double area(){return (0.5*(b*h));}

4. public void set(int x, int y)

5. {b=x; h=y;} } The screen
 1.5
6.0
13.56.     public class Main {

7.     public static void main(String[] args) {

8.         Rectangle t1=new Rectangle();

9.       for(int i=1;i<=3;i++){ 

10.      t1.set( i,i*3);     

11.      System.out.println(t1.area());}} }                  

Object b h set and area

r1 1 2 3 3 6 9

The order of project(programs)execution

6 7   8  
 9   10  4   5   11  3  11
 9   10  4   5   11  3  11
 9   10  4   5   11  3  11

• Example3

Write a program contains a class called Number; this class has:

Two  member variables and 

six methods: 

addition, subtraction, division, multiplication , set_data and print_data. 

Declare two objects and print the results of addition ,subtraction, multiplication, 

and division of their member variables. Then use the constructor to initialize 

the numbers.
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Solution
1. public class Number {

2. private int x,y;

3. public int add(){return (x+y);}

4. public int sub(){return (x-y);}

5. public int mul(){return (x*y);}

6. public int dv(){return (x/y);}

7. public void set_data(int a, int b){x=a; y=b; }

8. public void print_data(){

9. System.out.println(“x= “+x); 

10. System.out.println(“y= “+y); }}

Object x y set,add,….print

n 100 20

The order of project(programs)execution
11 12  13  14  7  15   8  9  10   
16 3   16
17  4  17
18   5   18
19    6    19 

11. public class Main {

12.     public static void main(String[] args) {

13. Number n=new Number();

14. n.set_data(100,20); 

15. n.print_data();

16. System.out.println(“Add”+n.add());

17. System.out.println(“Sub”+n.sub());

18. System.out.println(“Mul”+n.mul());

19. System.out.println(“Div”+n.dv());}}

The screen
  x=100
Y=20
Add 120
Sub 80
Mul 2000
Div 5

1.  public class Number {

2.  private int x,y;

3.  public Number(int n1,int n2){  x=n1; y=n2; }

4.  public  int add(){ return(x+y); }

5.  public  int sub(){return (x-y);}

6.  public int mul(){ return x*y;}

7.  public int div(){ return x/y;}

8.  public void print(){  

9. System.out.println("x="+x+" y="+y);}

10.     }

1. public class Main {

2.     public static void main(String[] args) {

3.         Number n;

4.         n=new Number(50,100);

5.         n.print();

6.         System.out.println(n.add());

7.         System.out.println(n.sub());

8.         System.out.println(n.mul());

9.         System.out.println(n.div());

10. } }

The output will be:

??????H.W.??????

H.W. 

Update the above program to print 

the summation of 5 integer numbers 

which are between -100 and 100. 
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Define a class which describes any item in supermarket. This class contains

 two private variables (price and number) and

 two public functions:

 print_data()  which used to print the data stored in private  variables and 

set_data() is used to store  data in private variables.

 1- Define two items in your supermarket and print the prices and number of 

them.

 2- Define 100 items in your supermarket and print the prices and number of 

them.

 3- Define two items  in your supermarket  and print the summation of their 

prices. (you need to add get_data method to return the price).

• Example4

1- Solution
1. public class Item {

2. private int number;

3. private double price;

4. public void set_data(int n, double p){

5. number=n;price=p; }

6. public void print_data(){

7. System.out.println(“Number= “+number); 

8. System.out.println(“Price= “+price+”$”); }}

Object number price set and print

It1 100 20.0

it2 200 123.5

The order of project(programs)execution
11 12  13  14   15   4  5   16  4  5    
17  6   7   8  18   6   7   8   19

11. public class Main {

12. public static void main(String[] args) {

13. Item it1=new Item();

14. Item it2=new Item();

15. it1.set_data(100,20.0); 

16. it2.set_data(200,123.5); 

17. it1.print_data();

18. it2.print_data();

19. }}

Number=100
Price=20.0$
Number=200
Price=123.5$

Number=100
Price=20.0$
Number=200
Price=123.5$
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2- Solution
1. public class Item {

2. private int number;

3. private double price;

4. public void set_data(int n, double p){

5. number=n;price=p; }

6. public void print_data(){

7. System.out.println(“Number= “+number); 

8. System.out.println(“Price= “+price+”$”); }}
Object number price set and print

it[0] 100 20.0

it[1] 200 40

- - - -

it[99] 10000 2000

The order of project(programs)execution
11 12  13  
14 15   16  4  5   17  6  7   8    
14   15   16  4  5   17  6  7  8    

 

11. public class Main {

12. public static void main(String[] args) {

13. Item [] it=new Item[100];

14. for(int i=0;i<it.length;i++){

15. it[i]=new Item();

16. it[i].set_data((i+1)*100,(i+1)*20.0); 

17. it[i].print_data();}

18. }}

Number=100
Price=20.0$
Number=200
Price=40$
.
.
.
Number=10000
Price=2000$

3- Solution
1. public class Item {

2. private int number;

3. private double price;

4. public void set_data(int n, double p){

5. number=n;price=p; }

6. public void print_data(){

7. System.out.println(“Number= “+number); 

8. System.out.println(“Price= “+price+”$”); 

9. public double get_p(){return(price);}}

Object number price set and print

It1 100 20.0

it2 200 123.5

The order of project(programs)execution
11 12  13  14   15   4  5   16  4  5    
17  9  17  9  17  18 

11. public class Main {

12. public static void main(String[] args) {

13. Item it1=new Item();

14. Item it2=new Item();

15. it1.set_data(100,20.0); 

16. it2.set_data(200,123.5); 

17. System.out.println(it1.get_p()+it2.get_p()+”$”);

18. }}

System.out.println(it1.get_p()+it2.get_p());

 123.5
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Create a class called Employee that includes three pieces of information as 

instance variables:

an Employee number (type integer), 

an Employee step (type integer) and 

a monthly salary (double).

 Your class should have a constructor that initializes the three instance 

variables. 

Provide set and get methods for each instance variable. If the monthly salary is 

not positive, set it to 0.0. 

 Write a test application named EmployeeTest that demonstrates class 

Employee’s capabilities. Create two Employee objects and display each 

object’s yearly salary. Then give each Employee a 10% raise (زيادة) and display 

each Employee’s yearly salary again.

• Example5 (Employee class)

1. public class Employee {

2. private int number;

3. private int step;

4. private double salary;

5. public Employee(int no,int st, double sal) {

6. number=no;

7. step=st;

8. if (sal > 0.0) salary=sal;

9. else salary=0.0; }

10. public void setNo(int no){ number=no; }

11. public void setSt(int st){ step=st; }

12. public void setSalary(double sal){

13. if (sal > 0.0) salary = sal;

14. else salary = 0.0; } 

15. public int getNo(){ return (number); }

16. public int getSt(){ return (step); }

17. public double getSalary(){ return salary; }

18. }
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1. public class EmployeeTest {

2. public static void main (String args[]){

3. Employee e1=new Employee (1,3,20000.00);

4. Employee e2=new Employee (2,5,50000.00);

5. System.out.println("1) "+e1.getNo()+“ "+e1.getSt()+“ "+e1.getSalary()*12);

6. System.out.println("2) "+e2.getNo()+e2.getSt()+e2.getSalary()*12);

7. e1.setSalary(0.1*e1.getSalary()+e1.getSalary());

8. e2.setSalary(0.1*e2.getSalary()+e2.getSalary());

9. System.out.println("3) "+e1.getNo()+” “ +e1.getSt()+” “+e1.getSalary()*12);

10. System.out.println("4) "+e2.getNo()+” “+ e2.getSt()+” “+e2.getSalary()*12);

11.                                                             }  
12.                                                     }

The output is the following:

1) 1 3 240000.0

2) 2 5 600000.0

3) 1 3 264000.0

4) 2 5 660000.0

Create a class called Date that includes three pieces of information as 

instance variables:

A  month (type int), a day (type int) and a year (type int). 

Your class should have a constructor that initializes the three instance 

variables and assumes that the values provided are correct. 

Provide a set and a get method for each instance variable. Provide a 

method displayDate that displays the month, day and year separated by 

forward slashes (/). 

Write a test application named DateTest that creates a date object and 

print the full date. 

Change the date to another one and print it again.

• Example6 (Date class)
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1. public class Date {

2. private int month;

3. private int day;

4. private int year;

5. public Date(int m, int d, int y) {

6. month = m; day = d; year =y;}

7. public void setMonthDate(int m) { month = m;}

8. public int getMonthDate() { return (month);}

9. public void setDayDate(int d) { day = d;}

10. public int getDayDate() {  return day;}

11. public void setYearDate(int y) { year = y;}

12. public int getYearDate() { return year;}

13. public void displayDate(){  System.out.println(month+"/"+day+"/"+year);}

14. }

1. public class DateTest {

2. public static void main(String[] args) {

3. Date myDate = new Date(19,6,1977);

4. myDate.displayDate();

5. int myMonth = 5;

6. myDate.setMonthDate(myMonth);

7. int myDay = 7;

8. myDate.setDayDate(myDay);

9. int myYear = 1974;

10.  myDate.setYearDate(myYear);

11. myDate.displayDate();

12. } }

The output will be:

6/19/1977

5/7/1974

myDate.setMonthDate(7);

RAZER
Highlight



5/21/2025

75

• Example7 (Implementing a complex number operations)

Following is an example class diagram for what is expected to be a representation of 

Complex numbers  

Use the above class for :

1-adding two complex number  (a + b i) + (c + d i) = (a + c) + (b + d) i

2-subtracting two complex number    (a + b i) - (c + d i) = (a - b) + (b - d) i

3-multiplying two complex number    (a + b i)(c + d i) = (a c - b d) + (a d + bc) i

4-dividing  two complex number        

• To add or subtract two complex numbers, just add or subtract the 
corresponding real and imaginary parts. 

• For instance, the sum of 

5 + 3i 

                                          4 + 2i   

                                   is   9 + 5i.

•  For another, the sum of 3 + i and –1 + 2i    is 2 + 3i.
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1. public class Complex {

2. private float real,img;

3. public Complex(float r,float i){ real=r; img=i; }

4. public Complex(){ }

5. public float get_real(){ return(real); }

6. public float get_img(){ return(img); }

7. public Complex add (Complex c2){

8. Complex c3=new Complex();

9. c3.real=c2.real+real;

10. c3.img=c2.img+img;

11. return(c3);}

12. public void print(){    System.out.println(real+"+"+img+"i" );

13. }}

1.    public class Main {

2.     public static void main(String[] args) {

3.        Complex no1=new Complex( 5.0f,4.0f);

4.        Complex no2=new Complex(8.0f,9.0f);

5.        Complex no3=new Complex();

6.        no3=no1.add(no2);

7.        no1.print();        no2.print();        no3.print();

8.        Complex no4=new Complex(1.0f,2.0f);

9.        Complex no5=new Complex(3.0f,4.0f);

10.        Complex no6=new Complex(no4.get_real()+no5.get_real() , no4.get_img()+no5.get_img()); 

11.         no4.print();       

12.         no5.print();     

13.         no6.print(); 

14.  }} 
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1. The results add operation

5.0+4.0i

8.0+9.0i

13.0+13.0i

2.  The results without add operation

1.0+2.0i

3.0+4.0i

4.0+6.0i

5.0+4.0i
8.0+9.0i
13.0+13.0i
1.0+2.0i
3.0+4.0i
4.0+6.0i

Does circle is a part of cylinder?
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How to find out the surface area of a cylinder?

https://www.youtube.com/watch?v=9ez0Vw9Ddws

How to find out the volume of a cylinder?

https://www.youtube.com/watch?v=9ez0Vw9Ddws
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Example8 (LAB)

Every cylinder has a base and height ,where the base is a CIRCLE. Design a 

class Cylinder  that can capture the properties of a cylinder and perform the 

usual operations on a cylinder:

 calculate the  cylinder volume ,

 calculate a cylinder surface area ,

set the height and the radius of the base.

 

• Math class in java

• Examples
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Mathematical Functions
❑ The Math class contains methods for common math functions.

❑ They are static methods, meaning you can invoke them using 
the "Math" class name (more on "static" later).

// compute the square root of x

double x = 50.0;

double y = Math.sqrt( x );

This means: the sqrt( ) method in the Math class.

// raise x to the 5th power ( = x*x*x*x*x)

double x = 50.0;

double y = Math.pow( x , 5 );

Math class in java
The java.lang.Math class has methods for performing basic numeric operations 

like elementary exponential, logarithm, square root, abs, and trigonometric 

functions and more.  Commonly methods that used in Math class are:

Mathematical Functions

abs( x ) absolute value of x  

cos( x ), sin( x ), tan( x ) cosine, sine, etc. x is in radians

acos( y ), asin( y ), atan( y ), ... inverse cosine, sine, etc.

toDegrees( radian ) convert radians to degrees

toRadians( degree ) convert degrees to radians          

ceil( x ) ceiling: round up to nearest int

floor( x ) floor: round down to nearest int

round( x ) round to the nearest integer

exp( x ) exponential:  y = ex 

log( y ) natural logarithm of y  ( y = ex )

pow(a, b) ab  (a to the power b)

max(a, b) max of a and b

min(a, b) min of a and b

Common Math Functions
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Examples of Using Math Functions

Expression

Math.sqrt( 25.0 );

Math.sqrt( 25 );

Math.log( 100 );

Math.log10( 100.0 );

Math.sin( Math.PI/2 );

Math.cos( Math.PI/4 );

Math.abs( -2.5 );

Math.abs( 12 );

Math.max( 8, -14);

Math.min( 8L, -14L);

Math.max( 8.0F, 15);

Math.pow( 2, 10 );

Math.toRadians( 90 );

Math.E;

Math.PI;

Result Type of result

 5.0 double

 5.0 double

 4.60517018 double

 2.0 double

 1.0 double

 0.70710678 double

 2.5 double

 12 int

  8 int

-14L long

 15F float

 1024.0 double

 1.5707963 double

 2.7182818... double

 3.1415926... double

Random Method

This method belongs to Math class. It is used for generating 

random numbers between 0.0 and 1.0 . The generated number 

is double that is  >=0.0 and < 1.0.  In addition,  it could be 

used to generate random numbers that are between a given 

range, the range is specified by max and min. A standard 

expression for accomplishing this is:

 

Math.random() * ((max – min)+1)  + min
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1- Random Double Within a Given Range

By default, the Math.random() method returns a random number of the type 

double whenever it is called. 

The code to generate a random double value between a specified range is:

   

 double  x = Math.random()*((max-min)+1)+min;

• Example1

double x;

double max=10.0;

double min=5.0;

x= Math.random()*((max-min)+1)+min;

System.out.println("Random number is between  5.0 ….10.99999 = "+x);

2- Random Integer Within a Given Range
The code to generate a random integer value between a specified range is this.

• Example2

 int x ;

x= (int)(Math.random()*((6-2)+1))+2;

System.out.println("Integer between 2 and 6"+x);

It produces a random integer between the given range. 

As Math.random() method generates random numbers of double type, you need to 

truncate the decimal part and cast it to int in order to get the integer random number.
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H.W.   

Write either True or False

1.     5>x>=0        ----   4=>x>=0 H.w

int x= (int)(Math.random()*(5-0))+0;

2.      5=>x>=0

int x= (int)(Math.random()*(5-0+1))+0;

int x= (int)(Math.random()*(6-0))+0;

3.       8>x>=5

int x= (int)(Math.random()*(8-5))+5;

4.       8=>x>=5

int x= (int)(Math.random()*(8-5+1))+5;

int x= (int)(Math.random()*(9-5))+5;

1. Generate a random number is in this 

interval(الفترة):

    200=> y >= -100

2. Generate a random number is in this 

interval(الفترة):

    200> y >= -100

• Example3
Interpret (فسر) the following java segment(فقرة):

int y ;

int min=-100;  int max=200;

y= (int)(Math.random()*(max-min))+min;

while (y!=200){

y= (int)(Math.random()*(max-min))+min; 

   System.out.println("Integer between -100 and 200   "+y); }

 

• Example4
Interpret (فسر) the following java segment(فقرة):

int y ;

int min=-100; int max=200;

y= (int)(Math.random()*(max-min+1))+min;

while (y!=200){

y= (int)(Math.random()*(max-min+1))+min; 

System.out.println("Integer between -100 and 200   "+y);}
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• Example 5

1. Define a class which represents any point in the space. This class provides a 

method to find the distance between any point and the origin. Write a main 

method to find the smallest distance between each point in a set consists of 10 

points  and the origin.

     

public class Points{

private double x,y;

public void put_data(double a, double b){x=a;y=b;}

public double distance(){ return(Math.sqrt(x*x+y*y));}

public void print(){     System.out.println(x+"   ,   "+y);}}

        public class Main {

         public static void main(String[] args) {

        Points p[]=new Points [10];

        Points point=new Points();

        double d,mn;

p[0]=new Points();

p[0].put_data(13,12);

        mn=p[0].distance();point=p[0];

        for (int i=1;i<10;i++){

            p[i]=new Points();

p[i].put_data(Math.random()*20,Math.random()*10);

            d=p[i].distance();

            System.out.println(d);

            if(d<mn) {mn=d;point=p[i];}             }

        System.out.println(mn);

        point.print();    } }
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• Example 6

Define a class called Dice, this class has one integer variable members 

d which represents one dice. 

It has two constructors the first one is used for setting the initial value 

for dice while the second one is used for calling the method roll.  

The roll method  is throwing the dice, so it needs to use the random 

method.

Use this class for representing  a two players game  each player has one 

dice. 

Players will throw the dices  and print the greater value stop after 5 

throws.

public class Dice {

public int d; 

public Dice() {roll();   }

public Dice(int v) {

d = v;   }

public void roll() {

d = (int)(Math.random()*6) + 1;}   

public int get_value(){return(d);}}

package javaapplication19;

public class JavaApplication19 {

    public static void main(String[] args) {

     Dice player1 = new Dice();        Dice player2 = new Dice ();

for (int i=1;i<=5;i++){

player1.roll();   player2.roll(); 

System.out.println("player1  "+player1.get_value() +"   player2   "+player2.get_value());

if(player1.get_value()>player2.get_value())

System.out.println("greater  "+player1.get_value());

else System.out.println("greater   "+player2.get_value()); }  } } 

The output:
player1  6   player2   6
greater   6
player1  5   player2   6
greater   6
player1  5   player2   2
greater  5
player1  4   player2   6
greater   6
player1  5   player2   1
greater  5
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• Example 7

Define a class called PairOfDice, this class has two integer variable 

members d1 and d2 which represent two dices. It has two constructors the 

first one is used for setting the initial values for dices while the second one 

is used for calling the method roll.  The roll method  is throwing the dices, 

so it needs to use the random method.

Use this class for representing  a two players game  each player has two 

dices. Players will throw the dices  and stop when the summation of  dices 

values  for two players are equal then the program will print the number of 

these  throws.

public class PairOfDice {

public int d1; 

public int d2;

public PairOfDice() {roll();   }

public PairOfDice(int v1, int v2) {

d1 = v1; d2 = v2;   }

public void roll() {

d1 = (int)(Math.random()*6) + 1;

d2 = (int)(Math.random()*6) + 1; } 

 }
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public class Game{

public static void main(String[] args) {

PairOfDice player1 = new PairOfDice();

PairOfDice player2 = new PairOfDice();

int countRolls; / / Counts how many times the two p a i r s of

int total1, total2; countRolls = 0;

do { 

player1.roll();       total1 = player1.d1 + player1.d2;   

player2.roll();        total2 = player2.d1 + player2.d2;  

countRolls++;

} while (total1 != total2);

System.out.println(" I took " + countRolls + " rolls until the totals were the same. ");

} } 

• How can we create strings?

• How can we print strings?

• Strings (Part I)

• String  object vs String reference

• length method

• concatenating  strings

• toUpper and toLower methods

• charecterAt and indexOf methods

• What does string mean?

• Null vs Empty String
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• Strings which are widely used in Java programming, are a sequence of 

characters. In Java programming language, strings are treated as objects. The 

Java platform provides the String class to create and manipulate strings.

• Note that a Char is a single alphabet whereas String is zero or a sequence of 

characters. char is a primitive type whereas a String is a class.

• What does string mean?

char like ‘a’   
String like "Iraq"

Write True or False
A=‘a’;
B=‘1’

C=‘12’
D=‘av’

S="a"
x="ab"
y="1"
z="123"
r="a123b"

• How can we create strings?

• How can we print strings?

Creating Strings

1. Literal: The most direct way to create a string is to write:

String greeting = "Hello world!";

String name="Raheeq";

System.out.println(greeting);

System.out.println(name);

In this case, "Hello world!" is a string literal—a series of characters in your 

code that is enclosed in double quotes. Whenever it encounters a string literal 

in your code, the compiler creates a String object with its value—in this case, 

Hello world!
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2. Constructor with Literal the string could be created using the 

new keyword and a constructor. 

String s=new String("Welcome"); System.out.println(s);

String ss=new String("Raheeq"); System.out.println(ss);

3. Constructor with array of char: As with any other object, you can create String 

objects by using the new keyword and a constructor. The String class has thirteen 

constructors that allow you to provide the initial value of the string using different 

sources, such as an array of characters:

char [] a = { 'h', 'e', 'l', 'l', 'o', '.' };

String s = new String(a); System.out.println(s);

• String  object vs String reference
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Example 1: 

Trace the following java code:

1. public class Example1 {

2. public static void main(String args[]){

3. String s1="java";

4. char ch[]={'s','t','r','i','n','g','s'};

5. String s2=new String(ch);   

6. String s3=new String("example"); 

7. System.out.println(s1);                                    

8.  System.out.println(s2);                          

9.    System.out.println(s3(; }} 

The output

java

strings

example

Example 2: 

Trace the following java code:

1. public class Example2 {

2.     public static void main(String[] args) {

3. String s1;

4.         String s2=null;

5.         String s3=new String();

6.         String s4="";

7. System.out.println(s1);    

8.        System.out.println(s2);

9.         System.out.println(s3);  

10.         System.out.println(s4);    } } 

Delete lines 3 and 7 and run the program..

The output

ERROR 

The output

null
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Related image

•Java String length(): The Java String length() method tells the length 
of the string.  It returns count of total number of characters present in 
the String. 

• length method

Example 3: 

Trace the following java code:

1. public class Example3{

2. public static void main(String args[]{ 

3. String s1="hello"; 

4. String s2="whatsup"; 

5. System.out.println(“String length is: "+s1.length());               

6. System.out.println(“String length is: "+s2.length());  }} 

The output

String length is: 5

String length is: 7

• Concat method

Example 4: 

Trace the following java code:

1. public class Example4{

2. public static void main(String args[]){

3. String s1="hello";

4. s1=s1.concat("how are you");

5. System.out.println(s1); }}

The output

hellohow are you

Java String concat() or (+ operator) : The Java String concat() method 

combines a specific string at the end of another string and ultimately returns 

a combined string. It is like appending another string. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiskoqBj8XfAhUB2KQKHQ7iDi4QjRx6BAgBEAU&url=https%3A%2F%2Fwww.edureka.co%2Fblog%2Fjava-string%2F&psig=AOvVaw3RIYXoaGXiTJku0CfE76uq&ust=1546175542569086
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Short Quiz

What are the values of s3,s4,s5 and s6

String s1=”ssss”;

String s2=”ddddd”;

String s3=s1+s2;                        s3   ssssdddddd

String s4=s1.concat(s2);            s4    ssssdddddd

String s1=”sss”;

String s2=”bbbb”;

String s3=”dddd”;

String s5=s1+s2+s3;                                                s5  sssbbbbdddd

String s6=s1.concat(s2.concat(s3));                        s6  sssbbbbdddd

Java String toLowerCase(): The java string toLowerCase() method converts all

the characters of the String to lower case. 

Java String toUpperCase() : The Java String toUpperCase() method converts all 

the characters of the String to upper case. 

• ToLowerCase and toUpperCase methods

Example5

1. public class Example5{

2. public static void main(String args[]){

3. String s1="HELLO HOW Are You?”;

4. String lower=s1.toLowerCase();

5. System.out.println(lower);

6. String s3="123AAbb456";  H.W.

7. String s2="AAbbCCdd123" ;

8. String upper=s2.toUpperCase();

9. System.out.println(upper);}} 

The output

hello how are you? 

AABBCCDD123
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The charAt() method: of the String class returns the char value at the 

specified index. An index ranges from 0 to length() - 1. The first char value 

of the sequence is at index 0, the next at index 1, and so on, as for array 

indexing. 
Image result for charAT java

Example6: (Trace)
String s=”IRAQ”;  

 char c=s.charAt(2);

System.out.println(c);

for (int i=0;i<s.length();i++)

System.out.println(s.charAt(i));

Example7: (Trace)
String s=”IRAQ” ; 

char c=s.charAt(4); 

 System.out.println(c);
ERROR …Why?

The output

I

R

A

Q

The output

A

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi3tveFzaffAhVLnRoKHTZ0DaQQjRx6BAgBEAU&url=https://www.w3resource.com/java-tutorial/string/string_charat.php&psig=AOvVaw2cIFMPR5bscv_B7Z4zK5h1&ust=1545161435919759
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The method indexOf() is used for finding out the index of the specified character or 

substring in a particular String. 

Image result for indexof method in java

There are 4 variations of this method:

1- int indexOf(int ch): It returns the 

index of the first occurrence of 

character ch in a String.

2- int indexOf(int ch, int fromIndex): 

It returns the index of first occurrence 

if character ch, starting from the 
specified index “fromIndex”.

Example8
Trace the following java code:

1. package javaapplication34;
2.  class Example8 {

3.     public static void main(String[] args) {
4.     String s1=new String("IRAQ IS MY COUNTRY I Love IRAQ");
5.         int i;
6.         i=s1.indexOf('I'); System.out.println(i);
7.         i=s1.indexOf('I',2); System.out.println(i); }}

The output:
0
5

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi4yeu9zKffAhXQzIUKHZc7CdsQjRx6BAgBEAU&url=https://www.youtube.com/watch?v%3DkRlfD1Yx7rY&psig=AOvVaw3OiiaWJPPwUzAsQceerlwS&ust=1545161239983045
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3- int indexOf(String str): Returns the index of string str in a particular String.

4- int indexOf(String str, int fromIndex): Returns the index of string str, starting from the 
specified index “fromIndex”. 

Example9

Trace the following java code:

1. package javaapplication34;

2.   class Example9 {

3.     public static void main(String[] args) {

4.      String s1=new String("IRAQ IS MY COUNTRY I LOVE IRAQ");

5.         int i;

6.         i=s1.indexOf("IR"); System.out.println(i);

7.         i=s1.indexOf("IR",2); System.out.println(i);}}

The output:
0
26
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I R A Q I S  M Y C O U N T R Y I L O V E I R

0 1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

A

2
8

Q

2
9

i=s1.indexOf("IR"); System.out.println(i);
          i=s1.indexOf("IR",2); System.out.println(i);

Explanation (توضيح) Example9

Index

Character

• getByte mehod.

• toCharArray( ) method

• Strings (Part II)
• The equals() method

• The   startsWith() method

• The   endsWith() method

• The CompareTo() method

• The CompareToIgnoreCase() method: 

• Substring Method
• The equalsIgnoreCase() method

• The Java String replace()
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• Substring Method

Substring is a subset of another string.  Note: Index starts from 0.

You can get substring from the given string object by one of the two methods:

•public String substring(int startIndex): This method returns new String object 

containing the substring of the given string from specified startIndex (inclusive).

•public String substring(int startIndex, int endIndex): This method returns new String 

object containing the substring of the given string from specified startIndex to 

endIndex.

In case of substring startIndex is inclusive and endIndex is exclusive.

• Example 1
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• Example 2 (Trace)

Let's understand the startIndex and endIndex by the code given below:

String s="hello";

System.out.println(s.substring(0,2));

System.out.println(s.substring(2));

The output

 

he

llo 

•  getBytes method

Java. getBytes() method in java is used to convert a string into sequence of bytes 

and returns an array of bytes.

public class Example3 {

    public static void main(String[] args) {

    String s="ABCDEF";  

   byte[] b= s.getBytes();

    for (int i=0;i<b.length;i++)

    System.out.println(b[i]);

    }  }

• Example 3 (Trace)
The output : 
65
66
67
68
69
70
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If we replace the string s  to "abcdef " in example3  

The output will be:

97
98
99
100
101
102

H.W. what will be the output when the string s=”0123456”

•  toCharArray() method 

The java string toCharArray() method converts the given string into a sequence 

of characters. The returned array length is equal to the length of the string.

public class Example4 {

    public static void main(String[] args) {

      

    String s="abcdef";  

      char[] c= s.toCharArray();

    for (int i=0;i<c.length;i++)                  

        System.out.println(c[i]);       

}  }

• Example 4 (Trace)
The output : 
a
b
c
d
e
f

What will be the output if we replace the string s to “123456”?
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•  equals() method 

The java string equals() method compares the two given strings based on the 

content of the string. If any character is not matched, it returns false. If all 

characters are matched, it returns true.

public class Example5 {

    public static void main(String[] args) {

      

        String s1 = "javatpoint"; 

        String s2 = "javatpoint";

String s3 = "Javatpoint";

System.out.println(s1.equals(s2)); 

if (s1.equals(s3)) {

 System.out.println("both strings are equal"); }

 else System.out.println("both strings are unequal");

} }

• Example 5 (Trace)
The output :
 
True

both strings are unequal

•  equalsIgnoreCase() method 

The String equalsIgnoreCase() method compares the two given strings on the 

basis of content of the string irrespective of case of the string. It is like equals() 

method but doesn't check case. If any character is not matched, it returns false 

otherwise it returns true.

public class Example6{  

public static void main(String args[]){  

String s1="javatpoint";    String s2="javatpoint";  

String s3="JAVATPOINT";    String s4="python";  

System.out.println(s1.equalsIgnoreCase(s2));  

System.out.println(s1.equalsIgnoreCase(s3));

System.out.println(s1.equalsIgnoreCase(s4));}}  

• Example 6 (Trace)
The output :
 
true
true
false
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Difference between == and equals() method in Java - String Object

public class Example7 {

    public static void main(String[] args) {

            

   String s1=“IRAQ";

   String s2=" IRAQ ";

   System.out.println(s1==s2);

   System.out.println(s1.equals(s2));

   

   String s3=new String(" IRAQ ");

   String s4=new String(" IRAQ ");  

   System.out.println(s3==s4);

   System.out.println(s3.equals(s4));}

    }

• Example 7 (Trace) H.W.

Why the output  will be as shown below?
true
true
false
true

https://click.linksynergy.com/fs-bin/click?id=JVFxdTr9V80&subid=0&offerid=323058.1&type=10&tmpid=14538&RD_PARM1=https://www.udemy.com/java-interview-questions-and-answers/
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•  startsWith() method 
This  method checks if this string starts with given prefix. It returns true if this 

string starts with given prefix else returns false. It has two forms:

1- boolean startsWith(String str): It returns true if the str is a prefix of the String.

2- boolean startsWith(String str, index fromIndex): It returns true if the String 

begins with str, it starts looking from the specified index “fromIndex”.

public class Example8{  

public static void main(String args[]){

  

String s="Yasser Mohammed Ali";  

System.out.println(s.startsWith("Ya"));          

System.out.println(s.startsWith("ya"));

System.out.println(s.startsWith("Yasser"));   

System.out.println(s.startsWith("Y"));

System.out.println(s.startsWith("Ali"));         

System.out.println(s.startsWith("Ali",16)); }}

• Example 8 (Trace)
The output :
 

true

false

true

true

false

true

•  endsWith() method 

This method checks if this string ends with given suffix. It returns true if this 
string ends with given suffix else returns false. The form is:
boolean endsWith(String str): It returns true if the str is a suffix of the 
String.

public class Example9{  

public static void main(String args[]){

  

 String s="Yasser Mohammed Ali"; 

   System.out.print(s.endsWith("Ali"));

   System.out.print(s.endsWith("Yasser"));

   System.out.print(s.endsWith("i"));

   System.out.print(s.endsWith("li"));

   System.out.print(s.endsWith("er"));    }}

• Example 9 (Trace) The output  
Truefalsetruetruefalse

RAZER
Highlight



5/21/2025

104

•  replace() method 
This  method returns a string replacing all the old char or CharSequence to new 

char or CharSequence.. 

There are two type of replace methods in java string.

1. public String replace(char oldChar, char newChar).

2. public String replace(CharSequence target, CharSequence replacement)

• Example 10 (Trace)
The output :
 
aaabbbccc eeebbbccc
aaabbbccc aazxbbccc

• compareTo() method 

It is used for comparing two strings lexicographically. Each character of both 

strings is converted into a Unicode value. Assume that you have two strings          

a1 and a2,  this method returns:

a1.compareTo(a2)  

   it returns positive number  if a1 > a2 

it returns negative number if a1 < a2

it returns 0  if a1 == a2, it returns 0 

CompareToIgnoreCase() method: This method compares two strings 

lexicographically, ignoring case differences. This means that “aa” equals “AA”.

0
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public class Example11{  

public static void main(String args[]){

  

 String s1="AA"; String s2="AAA";

 String s3="BBB", s4="BB";

 String s5="aaa";

 System.out.println(s1.compareTo(s2));     

System.out.println(s1.compareTo(s3));

         System.out.println(s4.compareTo(s2));    

System.out.println(s1.compareTo(s2));

         System.out.println(s1.compareTo(s4)); 

System.out.println(s5.compareTo(s2)); }}   

• Example 11 (Trace) The output :
 

-1

-1

1

-1

-1

32

public class Example12 {

 public static void main(String args[]) {

   String str1 = "String method tutorial“, str2 = "compareTo method example";

       String str3 = "String method tutorial";

       int var1=str1.compareTo( str2 );System.out.println("str1&str2 comparison: "+var1);

int var2=str1.compareTo( str3 );System.out.println("str1&str3 comparison: "+var2);

       int var3 = str2.compareTo("compareTo method example");

       System.out.println("str2 & string argument comparison: "+var3);    } }

 

• Example 12 (Trace) H.W.

Why the output  will be as shown below?
str1 & str2 comparison: -16

str1 & str3 comparison: 0

str2 & string argument comparison: 0
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• Converting any data type to String and verse versa

• Reading from KB

• Examples

211
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Exampl1:
public class Example1 {

    public static void main(String[] args) {

              int i=1975;

              String s1=i+"";

              System.out.println(i);     

           System.out.println(s1);  }}   

The output is:
1975
1975

1- Converting from any data type to String

1.It is very simple way to convert any data type to a 

string using the + operator as shown at the following 

java code:

214
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Example 2:
public class Example2 {

    public static void main(String[] args) {

              int i=1975;

              String s1=i+"";

              System.out.println(i);             

              System.out.println(s1);     

               i++; 

              System.out.println(i); 

              s1++;

              System.out.println(s1); }}

  

The output is:
???? 
Why  

215

Exampl3:
String s1;  

 int i=1976;

s1=String.valueOf(i);   

System.out.println(i); 

System.out.println(s1);

The output is:
1976
1976

2- Converting from any data type to String

2. The ValueOf() method
 This method converts different types of values into string. Using this method, you 

can convert int to string, long to string, Boolean to string, character to string, float to 

string, double to string, object to string and char array to string. This method is static 

method, so we can call it using String class directly. 

valueOf(boolean) ,valueOf(char c), valueOf(char[] c), valueOf(int i), 

valueOf(long l), valueOf(float f), valueOf(double d)

216

RAZER
Highlight



5/21/2025

109

Exampl 4:
int i = 42; 

String str = Integer.toString(i);

System .out.println(i); 

System .out.println(str);

The output is:
42
42

3- Converting from any data type to String
3. The toString method
  It could be converted any data type to string using toSring method, for example to 

convert integer (the same to double, long, float …etc.) to string is shown below:

217
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The output is:
26

1- Converting from String to any data type

It could be converted any string to its corresponding data type using valueOf method 

or parseInt, for example to convert a string that holds integer value to integer variable 

is shown below:

1- String to integer using valueOf() method

Exampl 5:

 String str = "25";

int i = Integer.valueOf(str).intValue();

i++; System.out.println(i);

219

The output is:
26

2- Converting from String to any data type

2. String to integer using parseInt() method

Example 6:

String str = "25";

int i = Integer.parseInt(str);

i++; System.out.println(i);

220

The same method could be used to convert from string to double, float, long …etc. 

RAZER
Highlight



5/21/2025

111

Example 7
String str = "25.8";

int i = Integer.parseInt(str);

i++;  System.out.println(i);

221

The output is:
??????? And Why?

Reading  from Keyboard in java

Example 8
import java.util.Scanner;

public class Example 8  {
  public static void main (String[] args) {
    ...
    Scanner scanner = new Scanner(System.in);
    String inputString = scanner.nextLine();    or directly  (nextInt();
    ...
    System.out.println(inputString);
    ...
  }
}

Now the inputString has an input and you can convert 
the input string to any data type as explained previously 
•

222
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import java.util.Scanner; 

public class RectangleArea {

 public static void main(String[] args) {

 int length; 

int width; 

int area; 

Scanner console = new Scanner(System.in); 

System.out.print("Enter length ");

length = console.nextInt(); 

System.out.print("Enter width "); 

width = console.nextInt(); 

area = length * width;

System.out.println("The area of rectangle is " + area); } }

Problems

224

1. Find a number of digits before and after decimal point at any double number.

 e.g.  1234.56

4 before point and 2 after point

2. Print a list of names that starts with an upper-case letter only.

3. Print a list of names that starts with ‘A’ or ‘a’ letter only.

4. Reversing (عكس) any string , example string s=”abcd”, the output is string “dcba”

5. Consider the following string:

        String hannah = "Did Hannah see bees? Hannah did."; 

-What is the value displayed by the expression hannah.length()?

-What is the value returned by the method call hannah.charAt(12)?

-Write an expression that refers to the letter b in the string hannah.

-How long is the string returned by the following expression? What is the string?  

"Was it a car or a cat I saw?".substring(9, 12)    
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Goodbye Thank you  for listening 

Any questions?

225

Inheritance in OOP – Java

• Examples

• Practical Part (trace)

• Writing programs

• Tracing programs

226
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• Inheritance def.
Inheritance is a mechanism in which one class acquires (يكتسب) the property of 

another class. For example, a child inherits the traits (سمات) of his/her parents.

Inheritance is an important pillar (دعامة) and the most powerful mechanisms of 

OOP. The inheritance mechanism is allowing a class to inherit the features (fields and 

methods) of another class. 

• Inheritance represents the IS-A relationship, also known as parent-child 
relationship.

•  It allows the reuse of the members of a class (called the superclass or the 
mother class) in another class (called subclass, child class or the derived class) 
that inherits from it.  Below three visual examples of inheritance from Real 
World.
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Related image

Image result for inheritance Mobile  image

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjcg8-NqrPfAhWGDuwKHfl3CjgQjRx6BAgBEAU&url=http://www.java67.com/2012/08/what-is-inheritance-in-java-oops-programming-example.html&psig=AOvVaw3Brygg2uyaecU-3cqUfYPV&ust=1545564335898825
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj2kZDRqrPfAhUJ3qQKHetUA4gQjRx6BAgBEAU&url=https://www.slideshare.net/NadeeshaThilakarathn/object-oriented-programming-54371671&psig=AOvVaw2aFKAldwikHQYqf6gNqXvV&ust=1545564512352260
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• Super Class: The class whose features are inherited is known as super class(or a 

base class or a parent class).

• Sub Class: The class that inherits the other class is known as sub class(or a 

derived class, extended class, or child class). The subclass can add its own fields 

and methods in addition to the superclass fields and methods.

• Reusability: Inheritance supports the concept of “reusability”, i.e. when we want 

to create a new class and there is already a class that includes some of the code that 

we want, we can derive our new class from the existing class. By doing this, we 

are reusing the fields and methods of the existing class.

Important terminology:

The keyword used for inheritance is extends. The syntax of inheritance in 

Java language is: 

class derived-class extends base-class {  

   //methods and fields  

}  

Extends keyword
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233

Example1

• How to write a Java structure for the following classes hierarchy 

234
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public class A{ 

.

.

.

.}

235

public class B extends A { 

.

.

.

.}

•  Simple Inheritance

public class A{ 

.

.

.

.}

236

public class B extends A { 

.

.

.

.}

•  Multilevel  Inheritance

public class C extends B { 

.

.

.

.}

RAZER
Highlight



5/21/2025

119

public class A{ 

.

.

.

.}

237

public class B extends A { 

.

.

.

.}

•  Hierarchal   Inheritance

public class C extends A { 

.

.

.

.}

• Example2

238

• Define a java structure for the following two figures
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public class A{ 

.

.

.

.}
239

public class B { 

.

.

.

.}

•  Multiple   Inheritance

public class C extends A ,B{ 

.

.

.

.}

Error
Not allowed in java

public class A{ 

.

.

.

.}

240

public class B extends A{ 

.

.

.

.}

•  Hybrid   Inheritance
public class C extends A { 

.

.

.

.}

public class D extends B,C{ 

.

.

.

.}
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• Example3 Trace

241

public class Teacher {

 public   String designation = "Teacher";

  public String collegeName = "Beginners book";

  public void does(){  System.out.println("Teaching");  } }

public class PhysicsTeacher extends Teacher{

 public String mainSubject = "Physics";}

public class Main{

   public static void main(String args[]){

 PhysicsTeacher obj = new PhysicsTeacher();

 System.out.println(obj.collegeName); 

System.out.println(obj.designation);

 System.out.println(obj.mainSubject); 

    obj.does(); }}  

 

Output:
Beginners book
Teacher
Physics
Teaching

designation collegeName mainSubject does()

Teacher Beginners book Physics

obj

Example1  (Writing a program)

242

Define a base class called Polygon which has two integer attributes 

represent width and height of a Polygon. Set method is used for setting the 

width and the height. Derive  one subclass Rectangle which inherits all 

members from Polygon and add a new method area that used for calculating 

rectangle area. Write a main class to create 1 rectangle object and use it to 

print its area.
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public class Polygon {

protected int width, height;

public void set_values (int a, int b)

{ width=a; height=b;} }

public class Rectangle extends Polygon{

public int area (){

return (width * height); } }

 public class Main {

        public static void main(String[] args) {

        Rectangle rect=new Rectangle();

         rect.set_values(4,5);

    System.out.println(rect.area());   }} 

The output :

20

Object width height area set

rect 4 5

Screen

memory243

Example2 (Writing a program):
Define a base class called Polygon which has two integer attributes 

represent width and height of a Polygon. Set method is used for setting 

the width and the height. Derive one subclass Rectangle which inherits 

all members from Polygon and add a new method area that used for 

calculating rectangle area. Write a main class to create 3 rectangles and 

print the areas of these rectangles. 

244
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public class Polygon {

protected int width, height;

public void set_values (int a, int b)

{ width=a; height=b;} }

public class Rectangle extends Polygon{

public int area (){ return (width * height); } }

 public class Main {

        public static void main(String[] args) {

        Rectangle rect1=new Rectangle(); Rectangle rect2=new Rectangle();

         Rectangle rect3=new Rectangle();

         rect1.set_values(4,5);       rect2.set_values(6,7);      rect3.set_values(8,9);

    System.out.println(rect1.area());  System.out.println(rect2.area());

     System.out.println(rect3.area());  }} 

The output :

20

42

72

Object width height area set

rect1 4 5

rect2 6 7

rect3 8 9

memory

Screen

245

Example3  (Writing a program)

246

We are going to suppose that we want to declare a series of classes that 

describe polygons like our CRectangle, or CTriangle. They have certain 

common features, such as both can be described by means of only two 

sides: height and width.   This could be represented in the world of classes 

with a class CPolygon from which we would derive the two referred ones, 

CRectangle and CTriangle. Use these three classes to define two objects:

rectangle and triangle and print their areas.
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public class CPolygon {

protected int width, height; (Explanation: A class member declared protected 
becomes a private member of subclass.)
public void set_values (int a, int b) {width=a; height=b;}  }

public class CRectangle extends CPolygon{

public int area (){ 

return (width * height); } }

public class CTriangle extends CPolygon {

  public  double area (){

       return (width * height /2.0); }   }

public class Main {

        public static void main(String[] args) {

        CRectangle rect=new CRectangle();         CTriangle trg=new CTriangle();

rect.set_values (4,5);    trg.set_values (5,6); 

System.out.println(rect.area());   System.out.println(trg.area()); }}

247

The output :

20

15.0

Screen

Object width height set    area

rect 4 5

trg 5 6

memory

• Discussion

As you may see, objects of classes Rectangle and Triangle each 

contain members of Polygon, that are: width, height and set_values(). 

The protected specifier is like private, its only difference occurs when 

deriving classes. When we derive a class, protected members of the base 

class can be used by other members of the derived class, nevertheless 

private member cannot. 

Since we wanted width and height to have the ability to be manipulated 

by members of the derived classes Rectangle and Triangle and not only 

by members of Polygon,  so, we have  used protected access instead of 

private. 

248
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Example4  (Tracing a program)

249

public class A {

protected int x,y;

public void set1(int m, int n){ x=m;y=n; }

public void print1(){ System.out.println(x+" "+y); } }

public class B extends A{

private int r,s;

public void set2(){ r=10;s=20; x=100;y=200 }

public void print2(){System.out.println(r+" "+s); System.out.println (x+" "+y); }}

public class Main {

public static void main(String[] args) {

        A aa=new A();

        aa.set1(5,6);    aa.print1();

        B bb=new B();

        bb.set2();         bb.print2();     }}

The output :

5   6

10   20

100   200

Screen

Example5  (Tracing a program)

250

public class A {

    protected int x,y;

    public void set1(int m, int n){   x=m;y=n;     }

    public void print1(){    System.out.println(x+"   "+y);     } }

public class B extends A{

 private int r,s;

public void set2(){ r=10;s=20; set1(15,50); }

 public void print2(){System.out.println(r+" "+s); System.out.println (x+" "+y);     }}

public class Main {

public static void main(String[] args) {

        A aa=new A();

        aa.set1(5,6);    aa.print1();

        B bb=new B();

        bb.set2();         bb.print2();     }}

The output :

5   6

10   20

15  50

Screen
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Example6  (Tracing a program)

251

public class A {

private int x,y;

    public void set1(int m, int n){   x=m;y=n;     }

    public void print1(){    System.out.println(x+"   "+y);     } }

public class B extends A{

 private int r,s;

 public void set2(){   r=10;s=20;        x=10;y=20     }

 public void print2(){System.out.println(r+" "+s); System.out.println (x+" "+y);     }}

public class Main {

public static void main(String[] args) {

        A aa=new A();

        aa.set1(5,6);    aa.print1();

        B bb=new B();

        bb.set2();         bb.print2();     }}

The output :

Error

Why?

Screen

Example7  (Tracing a program)

252

public class A {

private int x,y;

    public void set1(int m, int n){   x=m;y=n;     }

    public void print1(){    System.out.println(x+"   "+y);     } }

public class B extends A{

 private int r,s;

 public void set2(){   r=10;s=20; set1(15,50);     }

 public void print2(){System.out.println(r+" "+s); print1(); }}

public class Main {

public static void main(String[] args) {

        A aa=new A();

        aa.set1(5,6);    aa.print1();

        B bb=new B();

        bb.set2();         bb.print2();     }}

The output :

5   6

10   20

15    50

why?

Screen
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Inheritance in OOP – Java 

Cont. (overloading)

• Overloading methods in subclasses

• Examples (tracing and writing programs) 

Overloading methods in subclasses

254

The methods of the super class could be overloaded in the sub class…
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Example1  (Tracing a program)

255

public class A {
protected int x,y;
public int z;
public void set(){  x=10;y=20;z=30;} }
public class B extends A{
public  int  m,n;
public void set(int m1,int n1){ m=m1;n=n1;}  }
public class C extends B{
private  int r,s;
public void set(int t1,int t2,int  t3,int t4){ set(t1,t2);   set();    r=t3;s=t4; }
public void print(){ System.out.println(x+" "+y+" " +z);
  System.out.println(m+"   "+n);  System.out.println(r+"   "+s);}}
public class Main{
public static void main(String [] args){
C obj_c=new C(); obj_c.set(1,2,3,4);     obj_c.print();} }

The output :
10   20   30
1   2
3   4

Screen

memory
Object x y z m n r s set …. print

obj_c 10 20 30 1 2 3 4

Example 2  (Tracing a program)

256

public class A {
protected int x,y;
public int z;
public void set(){  x=10;y=20;z=30;} }
public class B extends A{
public  int  m,n;
public void set(int m1,int n1){ m=m1;n=n1;}  }
public class C extends B{
private  int r,s;
public void set(int t1,int t2,int  t3,int t4){ set(t1,t2);   set();    r=t3;s=t4; }
public void print(){ System.out.println(x+" "+y+" " +z);
  System.out.println(m+"   "+n);  System.out.println(r+"   "+s);}}
public class Main{
public static void main(String [] args){
B obj_b=new B();   obj_c.set(1,2,3,4);  obj_c.print();
} }

The output :
ERROR
WHY?!!!

Screen
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Example3  (Tracing a program)

257

public class A {
protected int x,y;
public int z;
public void set(){  x=10;y=20;z=30;} }
public class B extends A{
public  int  m,n;
public void set(int m1,int n1){ m=m1;n=n1;}  }
public class C extends B{
private  int r,s;
public void set(int t1,int t2,int  t3,int t4){ set(t1,t2);   set();    r=t3;s=t4; }
public void print(){ System.out.println(x+" "+y+" " +z);
  System.out.println(m+"   "+n);  System.out.println(r+"   "+s);}}
public class Main{
public static void main(String [] args){
C obj_c=new C(); obj_c.set(1,2,3,4);     obj_c.print();} }

The output :
0    0    0
1   2
3   4

Screen

Homework

If  we rewrite class C and B in example 1 as below:

public class C extends B {

private int r,s;

public void set(int t1,int t2,int  t3,int t4){  set(t1,t2);   r=t3;s=t4; }

public void print(){ System.out.println(x+"   "+y+"   "+z);

 System.out.println(m+"   "+n); System.out.println(r+"   "+s);} }

public class B extends A {

public  int  m,n;

public void set(int m1,int n1){

m=m1;n=n1;

set();}   }

The output will be :

10   20   30

1   2

3   4

Why?
258

RAZER
Highlight



5/21/2025

130

Example4 (Writing a program):
Define a base class called Person which has two string attributes 

represent name and gender of a Person. Set method is used for setting 
the name and gender for a Person. Derive one subclass called Student 
which inherits all members from Person and add two  new methods: the 
first method is called set for setting three marks while the second 
method called average which is used for printing average. Write a main 
class to create two students Yazan and Nour and print their averages 
and details. 

259

public class Person {

   protected String name;

   protected String gender;

 public void set(String nm,String gn)

    name=new String(nm);

    gender=new String(gn);} }

260

public class Student extends Person {

    private int m1,m2,m3;

    public void set(int a,int b,int c){

    m1=a;m2=b;m3=c;}

    public void average(){

double av=(m1+m2+m3)/3.0;    
System.out.println(name+"    "+gender+"    "+av);  } }

public class Main {

     public static void main(String[] args) {

        Student st1=new Student(); 

        st1.set("Nour", "female");         st1.set(10,8,9);         st1.average();

                Student st2=new Student();

        st2.set("Yazan", "male");   st2.set(10,10,10);         st2.average(); } }

The output:
Nour    female    9.0
Yazan    male    10.0
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Example5 (Writing a program): LAB
Define a base class called Person which has two string attributes 

represent name and gender of a Person. Set method is used for setting 
the name and gender for a Person. Derive one subclass called Student 
which inherits all members from Person and add two  new methods: the 
first method is called set for setting three marks while the second 
method called average which is used for computing average. Write a 
main class to create two students Yazan and Nour and print the 
information of student which has the higher average. 

261

public class Person {

   protected String name;

   protected String gender;

 public void set(String nm,String gn)

    name=new String(nm);

    gender=new String(gn);} }

262

public class Student extends Person {

    private int m1,m2,m3;

    public void set(int a,int b,int c){

        m1=a;m2=b;m3=c;}

    public double average(){

        return((m1+m2+m3)/3.0);}

    public void print(){

             System.out.println(name+"    "+gender+"    ");        } }

public class Main {

     public static void main(String[] args) {

        Student st1=new Student(); 

        st1.set("Nour", "female");         st1.set(10,8,9);

                Student st2=new Student();

        st2.set("Yazan", "male");   st2.set(10,10,10);

       double av;

        if (st1.average()>st2.average()){av=st1.average(); st1.print();}

        else {av=st2.average(); st2.print();}

        System.out.println(av);} }

The output:
Yazan    male    
10.0
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Constructors in base and sub-classes

• Constructor definition in subclass

• Examples (tracing and writing programs) 

• Calling a base class constructor in subclass

Constructors in Subclasses

264

• Constructors are not inherited. That is, if you extend an existing class to make a 
subclass, the constructors in the superclass do not become a part of the subclass. 

• If you want constructors in the subclass, you have to define new ones. 

• If you don’t define any constructors in the subclass, then the computer will make 
up a default constructor, with no parameters, for you. This could be a problem, if 
there is a constructor in the superclass that does a lot of necessary work. It looks 
like you might have to repeat all that work in the subclass! 
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• constructor of sub-class is invoked when we create the object of subclass, it by default invokes the constructor of 

super class (which has no parameters). Hence, in inheritance the objects are constructed top-down.

•  The superclass constructor can be called explicitly using the super keyword, but it should be first statement in 

a constructor. 

• The super keyword refers to the superclass, immediately above of the calling class in the hierarchy. The use of 

multiple super keywords to access an ancestor class other than the direct parent is not permitted. 

• The super keyword should be used when we need to call a constructor with parameters.

Example1  (Tracing a program)

266

The output :
One
Two                            
One
Two with parameter    

Screen

public class One {

public One(){

System.out.println("One");}

public One(int a){

System.out.println("One with parameter");} }

public class Two extends One{

public Two(){

super(); // optional 

System.out.println("Two");}

public Two(int a){

super(); //optional

System.out.println("Two with parameter");

} }

public class Main{

public static void main(String [] args){

Two t1=new Two();

Two t2=new Two(7);}}

https://beginnersbook.com/2013/03/constructors-in-java/
https://beginnersbook.com/2014/07/super-keyword-in-java-with-example/
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Example2  (Tracing a program)

267

The output :
One with parameter
Two
One with parameter
Two with parameter                

Screen

public class One {

public One(){

System.out.println("One");}

public One(int a){

System.out.println("One with parameter");}  

}

public class Two extends One{
public Two(){ 

super(4);                System.out.println("Two");}
public Two(int a){  super(5);        
System.out.println("Two with parameter");} 
}

public class Main{

public static void main(String [] args){

Two t1=new Two();

Two t2=new Two(7);}

}

Example3  (Tracing a program)

268

The output :
Two
Two parameter

Screen

public class One {

public One(){

System.out.println("One");}

public One(int a){

System.out.println("One with parameter");}  

}

public class Two extends One{
public Two(){ 

System.out.println("Two");}
public Two(int a){   System.out.println("Two with 
parameter");} 
}

public class Main{

public static void main(String [] args){

Two t1=new Two();

Two t2=new Two(7);}

}

The output :
 One
Two
One
Two with parameter
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Example4  (Tracing a program H.W.)

269

public class One  {
protected int x,y;
public One(int a,int b){

x=a;y=b;
System.out.println("One"+x+"   "+y);}
public One)( {

System.out.println("One One");}    }

public class Two extends One{
public Two(){ 

super();                System.out.println("Two");}
public Two(int a){  super();        
System.out.println("Two with parameter");} 
}

public class Main{

public static void main(String [] args){

Two t1=new Two();

Two t2=new Two(7);}}

Case 1:  If we delete the empty constructor of the One class ….the compiler will    detect an error 

…….why? 
Case 2:  If we delete both constructors what will happen? Why? ☺

Case3:  If we delete the One(int , int) constructor what will be the output ? why? ☺

Case4:  If we call  One( int) constructor what will be the output ? why? 

Case5: 
If we call the super constructor as shown:

public class Two extends One {
public Two(){

super (3,4);
System.out.println("Two");}}

The output will be:
One 3   4
Two

True or false?

270

RAZER
Highlight



5/21/2025

136

Crisis alert systems are all the rage these days. When an emergency manifests 
itself, all folks who have registered with the emergency contact database are 
notified via email, phone, text message , etc. We can use the concepts of 
inheritance to reduce the system's complexity and allow for future ways of 
contacting individuals. 
First, we model the general Contact. All contacts should have a name, but the 
particular way in which they are contacted depends upon their preferred 
method of communication. We will leave it for the subclasses of Contact to 
decide how to implement the notify method. 

Defining a subclass using the extends keyword

     Now, let's make an EmailContact which is a subclass of Contact that is 
specialized for email notification. In order to define a subclass of any other 
class, 

271

Example 4  (Writing a program)
Emergency contacts

public class Contact {

   private String firstName;

   private String lastName;

   public Contact(String givenFirstName,    String givenLastName) {

      firstName = givenFirstName;

      lastName = givenLastName;   }

   public String getName() {

      return (firstName + "  " + lastName);   }}

272
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public class EmailContact extends Contact {

   private String emailAddress;

public EmailContact(String givenFirstName, String givenLastName,

                       String givenEmailAddress)   {

      // first, we call the superclass constructor to initialize the

      // "inherited" instance variables

      super(givenFirstName, givenLastName);

  

      // then, initialize everything that is special for EmailContact

      emailAddress = givenEmailAddress;

   }

   public void notify(String alertMessage) 

   {

      // send an email to the address

      System.out.println("Esteemed " + getName() + ",");

      System.out.println(alertMessage);

   }}

273

public class EmergencyTester { 

public static void main(String[] args) {

EmailContact ec=new EmailContact("Yasser","Mohammed","iraq@gmail.com");

ec.notify("FIRE near School HIGH");    } }

The output will be:

Esteemed Yasser Mohammed,

FIRE near School HIGH

274
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LAB :

The following figure is a class hierarchy of shapes. Shape is a generalized class of 

Circle and Square. All shapes have a name and a measurement by which the area of 

the shape is calculated. The attribute name and method getName() are defined as 

properties of Shape. Circle and Square, being subclasses of Shape, inherit these 

properties (highlighted in bold in the following figure).use constructors to set the 

values of  attributes.

276
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 “this” keyword

• Using this key word in variables 

• Examples (tracing and writing programs) 

• Shadowed and hided Variables

278

• Using this with constructor

• The Special Variable super
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• ‘this’ keyword 

279

There can be a lot of usage of java this keyword. 

In java, this is a reference variable that refers to the current object.

280
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• Using this with a Field

• The most common reason for using this keyword is because a 

field is shadowed by a method or constructor parameter.

281

• Using this with a Field

• The most common reason for using this keyword is because a field is 

shadowed by a method or constructor parameter.

282

Related image
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283

Related image

• QUIZ
Choose the suitable face for each case

• Example1 (Trace)

public class Point {

public int x = 0;

public int y = 0;

public Point(int a, int b) {     x = a;         y = b;     }}

284

but it could have been written like this:

public class Point {    

 public int x = 0; 

 public int y = 0;

 public Point(int x, int y) {

  this.x = x;         this.y = y;     }}

• Example2 (Trace)

https://www.google.co.uz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjvqKb2pungAhVQsaQKHd_AAwIQjRx6BAgBEAU&url=https%3A%2F%2Fwww.guru99.com%2Fjava-this-keyword.html&psig=AOvVaw1JlWTABYz-EWaRnGuLm6Sn&ust=1551816851549797
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• Example3 (Trace)
public class Account{ 

private int a; int b;

public void set(int a ,int b){  

a = a;   b = b; } 

285

but it could have been written like this:

public void show(){ 

System.out.println("Value of A ="+a); 

System.out.println("Value of B ="+b); } }

public class Main{

public static void main(String args[]){ 

Account obj = new Account(); 

         obj.set(2,3);   obj.show(); } }

• Example4 (Trace)

The output is:
Value of A =0
Value of B =0

• Using this with Constructor

• From within a constructor, you can also use “this” keyword to call

 another constructor in the same class. Doing so is called an explicit(واضح)

 constructor invocation (استدعاء).

286
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287

public class Rectangle {
    private int x, y;
    private int width, height;

    public Rectangle() { this(0, 0, 1, 1); }

    public Rectangle(int width, int height) { 
 this(0, 0, width, height); }

    public Rectangle(int x, int y, int width, int height){
 this.x=x;  
 this.y=y;
    this.width = width; 
 this.height = height;    }

 public void print(){
 System.out.print("   x="+x);   
 System.out.print("   y="+y);   
 System.out.print("   width="+width);        

System.out.print("   height="+height);
}}  

public class Main {
public static void main(String[] args) {
               
Rectangle r1=new Rectangle();    

r1.print();

Rectangle r2=new Rectangle(10,20);   
r2.print();

Rectangle r3=new Rectangle(5,55,6,66);   
r3.print();   } }

The output:
    x=0   y=0   width=1   height=1      

x=0   y=0   width=10    height=20     
x=5   y=55   width=6   height=66

• Example5 (Trace)

• Shadowed and hided Variables
• One variable shadow another if they have the same name and are 

accessible in the same place.

288

public class One {

   private int x = 1000;

   public void set(){

       int x;

       x=100;

System.out.println(x);

System.out.println(((One)this).x);

((One)this).x=2000;

System.out.println(((One)this).x);} }

public class JavaMain {

public static void main(String[] args) {

       One obj=new One();

        obj.set();    }}

The output is:

100

1000

2000

• Example6 (Trace)

H.W

System.out.println(x);

System.out.println(this.x);
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• What happens if an inherited variable has the same name as a variable of 
the subclass? The variable of the subclass is said to hide (sometimes called 
shadow) the inherited variable with the same name. The inherited variable 
is visible in the subclass, yet it cannot be accessed by the same name. 

• We can say that a field is said to hide all fields with the same name in 

super classes.

• But what if you need to use the inherited variable in the subclass; how can 
it be accessed? The answer is to use the reserved word super. 

• For example, if class B is a subclass of class A, and both contain a variable 
named x as follows.

289

290

• The Special Variable super
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public class A  {

protected int x; ………………. }

public class B extends A {

// hide (shadow) the inherited variable common from class A

protected int x;

…………………………… }

291

• Example7 (Trace)

• Then in class B, the variable common may be referred to by either x or this.x. 
However, the inherited variable common is referred to by super.x or by 
((A)this).x. 

• Notice that the keyword ‘this’ may be cast to refer to the appropriate class, in 
this case class A. This technique is useful if you want to refer to a variable in a 
class beyond (وراء) the immediate superclass higher up the class hierarchy. 

• Although you may refer to shadowed variables by casting an object to the 
appropriate type, this technique cannot be used to refer to overridden 
methods as explained in next lecture.

292
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public class Two extends One {
 private int x ;
   public void print(){    set();            x=2000;
       System.out.println(this.x);                       
System.out.println(x);
       System.out.println(((One)this).x);   
System.out.println(super.x);
     
       super.x=10;             this.x=20;

   System.out.println(this.x);         System.out.println(x);
   System.out.println(((One)this).x);     
System.out.println(super.x);
   
   ((One)this).x=30;           x=40;
   System.out.println(((One)this).x);      
System.out.println(super.x);
   System.out.println(this.x);       System.out.println(x); }  } 293

• Example8 (Trace)

public class Main {
        public static void main(String[] args){
        Two obj=new Two();
        obj.print();     } }

 public class One {
   protected  int x ;
           public void set(){   x=1000;
    System.out.println(x);       
System.out.println(this.x);} }

The output will be:

1000
1000
2000
2000
1000
1000
20
20
10
10
30
30
40
40

294
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final keyword in Java

• Examples ( tracing programs) 

295

• Final method

• Final variable and blank variable

• Final class

• Final Keyword in Java 

Java, final keyword is applied in various contexts. The final keyword is a 

modifier means the final class can't be extended, a variable can't be 

modified, and a method can't be override it means that an entity cannot 

later be changed. 
It used for the following purposes:

296

Image result for final keyword in java

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjfzbq2qfjgAhVNbFAKHQygAq0QjRx6BAgBEAU&url=https%3A%2F%2Fwww.geeksforgeeks.org%2Ffinal-keyword-java%2F&psig=AOvVaw049iHrGD2C2ITr0aNBgiCw&ust=1552332968303057
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• Final variable
• The field declared as final behaves like constant. Means once it is declared, it can't be 

changed. Before compiling, only once it can be set; after that you can't change its value. 

Attempt to change in its value lead to exception or compile time error. If the final variable 

dose not initialize the compiler will throw compile-time error. It could be declared as 

shown below:

297

Example1: 

  public final double radius = 126.45;

public final double PI = 3.145; 

The fields which are declared as static, final and public are known as named constants. 

Example2:  
public class Maths{

public  final double x = 2.998E8; }

• Blank variable

• A final variable does not need not be initialized at the point of declaration: this is called a

"blank final" variable. 

• A blank final instance variable of a class must be assigned at the end of every constructor of 

the class in which it is declared; similarly, a blank final  variable must be assigned in a  

initializer of the class in which it is declared: otherwise, a compile-time error occurs in both 

cases.

298

Example3: 

  public class Sphere {

public  final double PI = 3.141592653589793; 

 

//blank final  

public final double radius;   

public final double xpos;   

public final double ypos;   

public final double zpos;  

   public Sphere(double x, double y, double z, double r) { 

        radius = r;         xpos = x;         ypos = y;         zpos = z;    }   

  [...]  } 

http://en.wikipedia.org/wiki/Variable_(programming)
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299

• Any attempt to reassign radius, xpos, ypos, or zpos will meet with a compile 

error.

• In fact, even if the constructor doesn't set a final variable, attempting to set it 

outside the constructor will result in a compilation error.

• Note

public class Test { 

public static void main(String args[]) { 

final int i = 10; 

i = 30;   // Error because i is final. 

 i=i+1; // Error because i is final.  } } 

• Example4

• Final method

• You can declare some or all of a class's methods final. A final method can't be 

overridden by subclasses but it is still could be overloaded. This is used to 

prevent unexpected behavior from a subclass altering a method that may be 

crucial to the function or consistency of the class.

• A final method within a class could be declared in java as shown:

300

public class MyClass {    

public final void myFinalMethod() {...}} 

http://en.wikipedia.org/wiki/Method_(computer_science)
http://en.wikipedia.org/wiki/Method_overriding
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Example 4 (Trace):  

public class FinalExample {  

public final void display( ){                        

System.out.println("Hello welcome to Tutorialspoint");    }} 

public  class Sample extends FinalExample{  

public void display(){         System.out.println("hi");     }     }

 

public class Main{   public static void main(String args[]){   

Sample s=new Sample();      s.display();    }}

Output
FinalMethodExample.java:12: error: display() in FinalMethodExample.Sample cannot 
override display() in FinalMethodExample
public void display(){

            ^

overridden method is final

1 error 
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• Final method arguments

• You can also declare method's argument as final. The final argument can't be 

modified by the method directly.

303

• Final class

• A final class cannot be extended. This is done for reasons of security               

( والحمايةالمنية ) and efficiency ( الفعاليةوالكفاءة ). Accordingly, many of the Java 

standard library classes are final, for example java.lang.System and 

java.lang.String. All methods in a final class are implicitly final.

• The final  class is declared in java as shown:

public  final class A {}

If we say:    

public class B extends A  

304

• This means that A cannot be further 

extended or subclassed.  This feature has a 

big implication.  It allows control over a class, 

so that no one can subclass the class and 

possibly introduce anomalous behavior    

( طبيعيغيرسلوك ). For example, java.lang.String 

is a final class. This means, for example, that 

I can't subclass String and provide my own 

length() method that does something very 

different from returning the string length.

http://en.wikipedia.org/wiki/Class_(computer_science)
http://download.oracle.com/javase/7/docs/api/java/lang/System.html
http://download.oracle.com/javase/7/docs/api/java/lang/String.html
RAZER
Highlight



5/21/2025

153

1-  H.W.

1. Constructor can't be final …why?

2. Could you define a final class without final methods?

3. Could you use a set method to initialize the final attributes within a class. 

4. Does the final method process the final variables?

5. Explain the blank final.

6. Discuss that " The value of a final variable is not necessarily known at compile time" 

305

2- H.W. 

• Give a programming example with its execution that describes g the following :

• Methods called from constructors should generally be declared final. If a 

constructor calls a non-final method, a subclass may redefine that 

method with surprising or undesirable results.

Packages

• Access to classes within the same package

306

• Creating a package

• Package def. and types

• Importing  a package

• Examples
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• Def.

307

• A java package is a group of similar types of classes, interfaces and sub-
packages.

• Package in java can be categorized in two forms, built-in package and user-
defined package.

• There are many built-in packages such as java, lang, awt, javax, swing, net, 
io, util, sql etc.

RAZER
Highlight



5/21/2025

155

• Advantage of Java Package

309

1) Java package is used to categorize the classes and interfaces so that they can be 
easily maintained.
2) Java package provides access protection.
3) Java package removes naming collision.

• Creating Package

• The package keyword is used to create a package in java.

 

package mypack;

public class Simple{

public static void main(String args[]){

System.out.println("Welcome to package");

}

}

 

310
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• How to access package from another package?

1- Using packagename.*

 import package.*;

311

package pack;

public class A{

public void msg(){

System.out.println("Hello");} }

package mypack;

import pack.*;

class B{

public static void main(String args[]){

A obj = new A(); obj.msg(); }}

312

2- Using packagename.classname

 import package.classname;

package pack;
public class A{
public void msg(){System.out.println("Hello");}  }

package mypack;
import pack.A;

public class B{
public static void main(String args[]){
A obj = new A();
obj.msg(); } }
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package pack;

public class A{

public void msg(){System.out.println("Hello");}

}

package mypack;

class B{

public static void main(String args[]){

pack.A obj = new pack.A();//using fully qualified name

obj.msg(); } } 313

3- Using fully qualified name

•  Sub -package

package com.javatpoint.core;

class Simple{

public static void main(String args[]){

System.out.println("Hello subpackage");

} }

314
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• Access Modifiers

Override method
• Definition

• Examples (graphical , tracing) 

316

• Rules

• The Special Variable super and this for method calling
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• Overriding Method (ألمهيمنة)(dynamic polymorphism)

• A subclass can override an inherited method by providing a new method 
declaration that has the same name, the same number and types of 
parameters and the same result type as the one inherited. 

• The inherited method is hidden (Shadowed) in the scope of the subclass. 
When the method is called for an object of the subclass, the overriding 
method is executed throw run time (dynamic polymorphism).

• The override method is completely re-declaring the method in the 
subclass but recognizing that it is a new version of the inherited method, 
rather than just another method. Constructors cannot be overridden. 
Overriding should not be confused with overloading.

317

• Rules for Method Overriding 

• The method signature i.e. method name, parameter list and return type must 
match exactly.

• The overridden method can widen the accessibility but not narrow it, i.e. if it 
is private in the base class, the child class can make it public but not vice 
versa.

318
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• Graphical example 1

319

320

• Graphical example 2
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Example 3

• Example 4 (Explanation
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323

• The differences between method overloading and overriding

324

• Example 5 (Tracing)

public class One {

protected int a,b;

public void set(){     a=50;b=500;}

public void print(){     System.out.println(a+"   "+b);}  }

public class Two extends One{

private int x,y;

public void set(){         super.set();          x=100; y=200;    }

public void print(){         super.print();  System.out.println(x+"   "+y);     }    }

public class Main {

public static void main(String[] args) {

Two t=new Two();   t.set();      t.print();}  }

The output:

50 500

100 200

When the super method call for both print and set methods are cancelled the output
will be:   

100 200
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• Note1

• Private methods cannot be overridden, so a matching method declared in a 
subclass is considered separate. Set and print methods in One class are not 
overridden).

325

public class One {

protected  int a,b;

private void set(int a,int b){     this.a=a;this.b=b;}

private void print(){      System.out.println(a+"   "+b);} }

public class Two extends One{

private int x,y;

public  void set(int x,int y){      this.x=x;this.y=y;            }

public void print(){       set(100,200); System.out.println(x+"   "+y);    }}

public class Main {

public static void main(String[] args) {

    Two t=new Two();      t.print();} }

The output: 
100 200 

326

• Example 6 (Tracing)

RAZER
Highlight



5/21/2025

164

• Note2

• If we override the set method and set the modifier to "protected" in sub 
class while it is public in super class, then the compiler will detect an error.  
Access to the overridden method using public, protected or the default if 
no modifier, must be either the same as that of the super class method or 
made more accessible (change it from protected to public). 

• An overriding method cannot be made less accessible (e.g change from public to 
protected).    Static method cannot be overridden. Instance methods cannot be 
overridden by static method. The final instance method cannot be overridden   
also a final static method cannot be re-declared in a subclass( this point will be 
explained later).

327
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• Example 7 (Tracing)
public class One {

protected  int a,b;

protected void set(int a,int b){     this.a=a;this.b=b;}

protected void print(){     System.out.println(a+"   "+b);} }

public class Two extends One{

private int a,b;

public  void set(int a,int b){ this.a=a;this.b=b;  ((One)this).a=10;     //or super.a=10;    

super.b=20;}

public void print(){

this.set(100,200);          //or  set(100,200);

super.print();          System.out.println(a+"   "+b);     }}

public class Main {

public static void main(String[] args) {

Two t=new Two();      t.print();}}

The output:

10 20

100 200

public class One {

protected int x,y;

public One(int a,int b){ x=a;y=b;       System.out.println("One"+x+"   "+y);}

public One(){ System.out.println("One One");}   }

public class Two extends One{

private int x;

public Two(){          super(3,4);            x=100;

System.out.println("Two"+x+"   "+y+"    "+super.x);

System.out.println("Two"+this.x+"   "+y+"    "+super.x);    } }

public class Main {

public static void main(String[] args) {

Two t=new Two();      t.print();} }

What is the output? 330

• Example 8 (Tracing) Test1
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• Example 9 (Tracing) Test2

public class One {

protected int a,b;

public void set(){     a=50;b=500;}

public void set(int c,int d){a=c;b=d;}

public void print(){     System.out.println(a+"   "+b);}  }

public class Two extends One{

private int x,y;

public void set(){         super.set();          x=100; y=200;    }

public void set(int m1,int m2,int m3,int m4){a=m1;b=m2;x=m3;y=m4;}

public void print(){         super.print();  System.out.println(x+"   "+y);     }    }

public class Main {

public static void main(String[] args) {

Two t=new Two();   t.set(10,20,30,40);      t.print();}  }

The output:

10 20 

30 40

Correct or Not? Yes it is
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static keyword in Java

• Examples ( tracing programs) 

333

• Static method

• Static variable

• Static  block and class

• Static variable

• Static variable in Java is variable which belongs to the class and 

initialized only once at the start of the execution. 

• It is a variable which belongs to the class and not to object(instance ).

• Static variables are initialized only once, at the start of the execution.

• It could be accessed by  className.variableName (if it is public for 

example),so it is named class variable.

334
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Key Features of Static Variables:

1.Declared with the static keyword inside a class but outside any method, 

constructor, or block.

2.Shared among all instances of the class (i.e., a single copy exists for the 

entire class).

3.Allocated memory once at the time of class loading.

4.Can be accessed using the class name (e.g., ClassName.variableName).

5.Default value: If uninitialized, it takes the default value based on its data 

type (e.g., 0 for integers, null for objects).

6.Useful for constants and properties shared across all instances.

336

• Example1 (Explanation)
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• Static method in Java is a method which belongs to the class and not to the object. 

• A static method can access only static data and  cannot access non-static data 

(instance variables). 

• A static method can call only other static methods and can not call a non-static 

method from it.

• It could be invoked using classname.methodname(), it named class method, like 

random method in Math class and possible to invoke it using object too.

337

• Static method

Example 2 (Explanation

public class C {

private int n=0;

public static int s=0;

public int getn() {  return (n);  //OK }

public int gets() { return s;  //OK }

public static int get2n() { return n; //ERROR!! } } 

WHY?!!!
Example 3 (Explanation)
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• Example 4 (Trace):  

public class Demo{

public static void main(String args[]){

Student s1 = new Student();   

System.out.print("object s1   ");   s1.showData();

s1.increment(); 

System.out.print("object s1   ");s1.showData();

      

Student s2 = new Student();

System.out.print("object s2   ");   s2.showData();

s2.increment(); 

System.out.print("object s2   "); s2.showData();

s2.increment(); 

System.out.print("object s2   ");s2.showData();

Student.b++; 

System.out.print("object s2   "); s2.showData(); 

System.out.print("object s1   "); s1.showData();

}}

The output:
object s1   Value of a = 1   Value of b = 1
object s1   Value of a = 2   Value of b = 2
object s2   Value of a = 1   Value of b = 3
object s2   Value of a = 2   Value of b = 4
object s2   Value of a = 3   Value of b = 5
object s2   Value of a = 3   Value of b = 6
object s1   Value of a = 2   Value of b = 6

public class Student {

private int a; 

public static int b; 

Student(){ b++;a++; }

public void showData(){

System.out.print("Value of a = "+a+"   ");

System.out.print("Value of b = "+b); 

System.out.println();   }

public void increment(){ a++; b++;} }

Object in memory a b

s1 1 2
1 2 3 4 5 6s2 1 2 3 

• Static block

• The static block is a block of statement inside a Java class that will be 
executed when a class is first loaded into the JVM. 

• A static block helps to initialize the static data members, just like 
constructors help to initialize instance members.

340

public class Test{ 
static { //Code goes here } 
} 
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public class Demo {

 public static int a;

 public static int b;

 static {

    a = 10;    b = 20; }

}

public class Main{

 public static void main(String args[]) {

Demo dm=new Demo();

  System.out.println("Value of a = " +dm. a);

  System.out.println("Value of b = " +dm. b);

System.out.println("Value of a = " +Demo. a);

  System.out.println("Value of b = " +Demo. b); }}

341

Output:
Value of a = 10
Value of b = 20

• Example 5 (Trace: How to access static block)  

• Static class

• Can a class be static in Java?
The answer is Yes, some classes can be made static in Java. 

• Java supports Static Instance Variables, Static Methods, Static Block and 
Static Classes.

• Java allows a class to be defined within another class. These are 
called Nested Classes. The class in which the nested class is defined is 
known as the Outer Class. Unlike top level classes, Inner classes can be 
Static. Non-static nested classes are also known as Inner classes. 

• The nested classes will be explained later.

342

https://www.geeksforgeeks.org/static-keyword-in-java/
https://www.geeksforgeeks.org/static-keyword-in-java/
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• Static method with inheritance

• The static method cannot be overriding but redefining (redeclaring).

• The static method can be redefining (redeclaring).

• An instance method cannot override a static method, and a static method 

cannot hide an instance method.

343

public class Scott { 

public static void abc() { System.out.println("aaa"); } }

 

public class Group extends Scott { 

public static void abc() { 

super.abc();

System.out.println("zzz");}}

public class Main{

public static void main(String[] args){ 

Group.abc();  }  } 

344

• Example 6 (Trace)  
The output:
zzz

• QUIZ 

Q1:What are  the differences between method overriding and redefining (redeclaring) in 

java?
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Related image

Trace the following java code 

346

public class One {

protected int x,y;

public static void f1(){ System.out.println("static f1 from class One");}

public void f3(){ System.out.println("f3 from class One"); } }

 

public class Two extends One {

private int a;

public static void f1(){ // super.f1(); 

System.out.println("redefining method f1 from class Two"); }

public void f3(){System.out.println("method overriding from class Two");

super.f3(); } }

public class Main {

public static void main(String[] args) {

Two t=new Two();

t.f1(); t.f3()  

One.f1(); Two.f1(); } }

Does the output  correct or not and why?

redefining  method f1 from class Two

method overriding from class Two

f3 from class One

static f1 from class One

redefining  method f1 from class Two

• Example 7 (Trace)  

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjvkMz7xKrhAhUCjqQKHVSXAHEQjRx6BAgBEAU&url=https%3A%2F%2Fwww.slideshare.net%2FAdilAslam4%2Fobject-oriented-programming-in-java-slide-46&psig=AOvVaw3IBuIkuL42PDuUB9dkBxIx&ust=1554058404029786
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public class A {

public static int x;

public A(){ x=x+1; }

public void print (){ System.out.println("printing x using object "+"x="+x);} } 

public class Main {

public static void main(String[] args) {

//A.x=100;

A a1=new A(); a1.print();

A a2=new A(); a2.print();

System.out.println("printing x using class "+A.x); 

A a_array[]=new A[5];

for(int i=0;i<5;i++){

a_array[i]=new A(); } 

System.out.println("printing x using class "+A.x);   

a_array[0].print();

a_array[3].print(); } }

347

• Using static with array of objects

The output: (Correct or not?)
printing x using object x=1
printing x using object x=2
printing x using class 2
printing x using class 7
printing x using object x=7
printing x using object x=7

• Example 8(Trace)  

Nested classes

• Examples ( tracing programs) 

• Inner class

• Outer class

• Static   class
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• Nested class

The Java programming language allows you to define a class 

within another class which is called nested class. 

The following java segment  illustrates the nested class declaration 

in java:

Example 1

public class OuterClass {    ...   

public class inner {        ...    }

                    } 

• Very important note (Terminology):  

Nested classes are divided into two categories
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• Inner class

• The inner class is known as a member class.

• Is another class component in the same way that constants, variables, and 
methods are also class components. 

• As with instance methods and variables, an inner class is associated with an 
instance of its enclosing class and has direct access to that object's methods 
and fields. 

• Also, because an inner class is associated with an instance, it cannot define 
any static members itself.

• Objects that are instances of an inner class exist within an instance of the 
outer class.
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• Access modifiers
Image result for inner class
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• Example 2 (Structure)

public class RoundShape 

{

public class Center{

private int x,y;

Center(){  }

}

private Center C = new Center();

public float radiusOfCircle;

.. 

}

• Example 3 (Trace)
public class outclass {

private int x;

inner in=new inner();

public void set() {    

x=100; in.set(); }

public void print() {

System.out.println("x="+x);

System.out.println("y="+in.get()); }

public class inner {

private int y;

public int get(){return (y);}

public void set() {y=200;}

public void set(int a){y=a;}

public void print(){

System.out.println("y="+y);}  

} 

}

public class Main {

public static void main(String[] args) {

outclass o=  new outclass();

o.set();

o.print();

outclass.inner i1=o.new inner();

outclass.inner i2=new outclass().new inner();

i1.set(8); i1.print();

i2.set(5); i2.print();

} }

The output :

x=100

y=200

y=8

y=5
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public class JavaApplication24 {

public static void main(String[] args) {

Outer o=  new Outer();

o.set();         o.print();

Outer.inner i1=o.new inner();

i1.set(8);        i1.print();  } }

public class Outer {

private int x;

inner in=new inner();

public void set()   {  

x=100;   

y=2000;   

in.set();    }

public void print(){

System.out.println("x="+x);       

System.out.println("y="+in.get()); }

public  class inner    {

private int y;

public int get(){return (y);}

public void set() {y=200;}

public void set(int a){y=a;}

public void print(){

System.out.println("y="+y);x=1000;

System.out.println("x="+x);  }   }  }

The output
x=100
y=200
y=8
x=1000 Image result for inner class

public class Test {

public int num = 25;

public int getNum()

{ return num; }

public class MyInner { 

public int num = 38;

public int getNum() { return num; }

} }

public class Main{ 

public static void main(String[] args) {

Test abt = new Test();

//OuterClass.InnerClass innerObject = outerObject.new InnerClass();

Test.MyInner minn =abt.new MyInner();

System.out.println(abt.num);

System.out.println(minn.num);} }

• Example 4 (Trace)

The output:

25

38
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• H.W. LAB In class main find the summation of all x's and y's

• Static nested class 

•  A static nested class is a regular class defined inside of a package level class or inside of another 

static nested class. 

• They are actually defined inside the body of the parent class, not only in the same file. 

• As with any high level facility offered by a programming language it can be of real help in structuring 

clear programs or it can be just the opposite of this when abused.

• Static nested class facts:

• is defined as a static member of the parent class

• accepts all accessibility modifiers

• it is NOT linked to an outer instance (it can live independently)

• has direct access to static members of the parent class regardless of the access modifiers declared in the 

parent class

• has direct access to all members of an instance of the parent class regardless of the access modifiers 

declared in the parent class

• Here is a brief example of how nested classes are declared and how they access members of the parent 

classes. 
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public class Top{

 private static int staticCounter = 0;

private int nestedCounter = 0;

 

 public static class Nested1 {

 private static int staticCounter = 0;

 private int nestedCounter = 0;

 public static class Nested2 {

 public Nested2(Top t, Top.Nested1 tn1) {

 Top.staticCounter++;

 t.nestedCounter++;

 Top.Nested1.staticCounter++;

 tn1.nestedCounter++;  }  }

• Example 5   

362

public Nested1(Top t) {

 Top.staticCounter++;

 t.nestedCounter++; }

 

 public String toString() { 

 return

 getClass().getName() + ".nestedCounter: " + nestedCounter +

 System.getProperty("line.separator") +

 getClass().getName() + ".staticCounter: " + staticCounter;

 } }

  public String toString() {

 return

 getClass().getName() + ".nestedCounter: " + nestedCounter +

 System.getProperty("line.separator") +

 getClass().getName() + ".staticCounter: " + staticCounter;

 }

  public static void main(String[] args) {

 Top t = new Top();

 Top.Nested1 nested1 = new Top.Nested1(t);

 Top.Nested1.Nested2 nested2 = new Top.Nested1.Nested2(t, nested1);

  System.out.println(t);

 System.out.println(nested1);

 }

RAZER
Highlight



5/21/2025

182

Abstract class and Dynamic binding

• Examples ( tracing and writing programs) 

363

• Dynamic binding

• Dynamic polymorphism

• Abstract class and abstract method

Related image

• Polymorphism in OOP as explained previously 

364

In the previous lectures we discussed Polymorphism in Java. In this lecture we 

will see types of polymorphism. There are two types of polymorphism in java:

1- Static Polymorphism also known as compile time polymorphism.

2-  Dynamic Polymorphism also known as runtime polymorphism.

Method Overloading in Java – This is an example of compile time(or static 

polymorphism) and it has been discussed previously.

Method Overriding in Java – This is an example of run time (or dynamic 

polymorphism). 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwikk5v96Z3hAhVlMOwKHR48B-4QjRx6BAgBEAU&url=https%3A%2F%2Fsimplesnippets.tech%2Fabstract-class-abstract-methods-in-java%2F&psig=AOvVaw3GalG1mMxbdspbvIa1vzGK&ust=1553621639222460
https://beginnersbook.com/2013/03/polymorphism-in-java/
https://beginnersbook.com/2013/05/method-overloading/
https://beginnersbook.com/2014/01/method-overriding-in-java-with-example/
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• In addition to overriding method, there is another concept of dynamic polymorphism. 

It means the ability of an object to take on many forms. The most common use of 

polymorphism in OOP occurs when a parent class reference is used to refer to a child class 

object. It is one of the core concepts of object-oriented programming (OOP). It is 

important to satisfy two conditions:

1. The classes must be part of the same inheritance hierarchy.

2. The classes must support the same required methods.

365

Example 1 ( Dynamic polymorphism types):

public class A {

public void doIt(){ }

…….}

public classB extends A {

public void doIt(){ } ……. }

public classC extends B {

public void doIt(){ } ……. }

public class Main {

public static void main(String [] args){

A x=new B();

x.doIt(); ……} }

• Given classes A, B, and C where B extends A and C extends B and where 

all classes implement the instance method void doIt(). A reference variable 

is instantiated as "A x = new B();" and then x.doIt() is executed. What 

version of the doIt() method is actually executed and why?

• The version of the doIt() method that’s executed is the one in the B class                         

because of dynamic binding. 

• Dynamic binding basically means that the method implementation that is 

actually called is determined at run-time, not at compile-time. Hence the 

term dynamic binding.  Although x is of type A, because it references an 

object of class B, the version of the doIt() method that will be called is the 

one that exists in B.

https://stackify.com/oops-concepts-in-java/
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public class ABC{
public void myMethod(){

System.out.println("Overridden Method");     } }

public class XYZ extends ABC{
public void myMethod(){

System.out.println("Overriding Method");    }}

public class Main{
public static void main(String args[]){

ABC obj = new ABC();
obj.myMethod();
// This would call the myMethod() of parent class 
ABC

XYZ obj = new XYZ();
obj.myMethod();
// This would call the myMethod() of child class 
XYZ

ABC obj = new XYZ();
obj.myMethod();
// This would call the myMethod() of child class 
XYZ   } }

Example 2 (Dynamic Polymorphism and Dynamic binding):

public class Animal{
public void move(){ System.out.println("Animals can move"); } }

class Dog extends Animal{
public void move(){     super.move(); // invokes the super class method

System.out.println("Dogs can walk and run"); }}

public class TestDog{
public static void main(String args[]){

Animal b = new Dog(); 
b.move();//Runs the method in Dog class   }}

The output:
Animals can move
Dogs can walk and run

Example 3 (Trace):
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Case I Case II

• Abstract Class

• If a class is abstract and cannot be instantiated, the class does not have much use unless it has 

subclasses. 

370

Image result for abstract class in java
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Abstract Method

•An abstract method is a method that is declared without an implementation (without {}), 

and followed by a semicolon, like this:

abstract int area();

abstract int sum(int x,int y);

abstract int mul(int ,int); 

Related image

• Example 5 (writing   a program)

Define a base class called Polygon which has two integer attributes represent the dimensions  of a Polygon. Set 
method is used for setting the dimensions. Derive three subclasses Rectangle, Triangle and Parallelogram. 
Write a main class to print the areas of the three Polygons using:

1: three polygon references   2:one polygon reference  3:using array of three objects.

372

public abstract class Polygon {

protected int d1,d2;

public void set(int a ,int b){ d1=a;d2=b;}

public abstract int area();

public abstract void print(); }

public class Rectangle extends Polygon{

public int area(){return (d1*d2);}

public void print(){ System.out.println("rectangle"); System.out.println(d1+" "+d2);}}

public class Triangle extends Polygon {

public int area(){return (d1*d2/2);}

public void print(){ System.out.println("triangle"); System.out.println(d1+" "+d2);}}

public class Parallel extends Polygon {

public int area(){return (d1*d2);}

public void print(){System.out.println("parallelogram");System.out.println(d1+" "+d2); }}

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwikk5v96Z3hAhVlMOwKHR48B-4QjRx6BAgBEAU&url=https%3A%2F%2Fsimplesnippets.tech%2Fabstract-class-abstract-methods-in-java%2F&psig=AOvVaw3GalG1mMxbdspbvIa1vzGK&ust=1553621639222460
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// Using three Polygon references

public class Main{

public static void main(String[] arq){

Polygon r=new Rectangle();

r.set(4,5); System.out.println(r.area()); r.print();

Polygon t=new Traingle();

t.set(7,8); System.out.println(t.area()); t.print();

Polygon p=new Parallel();

p.set(5,6);System.out.println(p.area()); p.print();}} 

The output:

20

rectangle

4     5

28

triangle

7     8

30

paralleloram

5     6

374

// Using One Polygon reference

public class Main {

public static void main(String[] args) {

Polygonn r=new Rectangle();

r.set(4,5); System.out.println(r.area()); r.print();

r=new Triangle();

r.set(7,8); System.out.println(r.area()); r.print();

r=new Parallel();

r.set(5,6);System.out.println(r.area()); r.print();}} 

The output:

20

rectangle

4     5

28

triangle

7     8

30

paralleloram

5     6
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// Using array of Polygons

public class Main{

public static void main(String[] args) {

Polygon [] a=new Polygon[3];

for (int i=0;i<3;i++)

switch (i) {

case 0: a[i]=new Rectangle();a[i].set(5,4);break;

case 1: a[i]=new Triangle();a[i].set(7,8);break;

case 2: a[i]=new Parallel();a[i].set(5,6);break;

}

for(int i=0;i<3;i++){

System.out.println(a[i].area());

a[i].print();}

}

} 

The output:

20

rectangle

4     5

28

triangle

7     8

30

paralleloram

5     6

Interface

• Examples ( tracing and writing programs) 

376

• Interface declaration

• Multiple inheritance

• Default method and tag interface
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• Interface Def.

• An interface is programming structure, is not a class but it is a blueprint of a class.

•  its definition is similar to a class definition except that it uses the interface 

keyword. 

• All methods in an interface are either abstract methods or default method (java 8), 

that is, they are declared without the implementation part. They are to be implemented 

in the subclasses that use them. 

• It can also include a static constant declaration. 

• Writing an interface is like writing a class, but they are two different concepts:

A class describes the attributes and behaviors of an object while, an interface contains 

behaviors that a class implements. Unless the class that implements the interface is 

abstract, all the methods of the interface need to be defined in the class.
377

• Interface and class (similarity)

• An interface is similar to a class in the following ways:

• An interface can contain any number of methods.

• An interface is written in a file with a .java extension, with the name of the 

interface matching the name of the file.

• The bytecode of an interface appears in a .class file.

• Interfaces appear in packages, and their corresponding bytecode file must be 

in a directory structure that matches the package name

378
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• Interface and class (differences)

• You cannot instantiate an interface.

• One public specifier is used.

• An interface does not contain any constructors.

• All of the methods in an interface are abstract.( except default java8)

• An interface cannot contain instance fields. The only fields that can appear in an 

interface must be declared both static and final.

• An interface is not extended by a class; it is implemented by a class.

• An interface can extend multiple interfaces.

379
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• Declaring Interfaces

381

The interface keyword is used to declare an interface. Here is a simple example 

to declare an interface. Let us look at an example that depicts encapsulation:

Interfaces have the following properties:

•An interface is implicitly (ضممنيا) abstract. You do not need to use the abstract 

keyword when declaring an interface.

•Each method in an interface is also implicitly abstract, so the abstract keyword 

is not needed.

•Methods in an interface are implicitly public.

•No static methods within Interface.

• Implementing interface

382

• A class uses the implements keyword to implement an interface. 

• A class can implement more than one interface at a time.

• A class can extend only one class but implement many interfaces. 

• An interface itself can extend another interface

• The implements keyword appears in the class declaration following the extends portion 

of the declaration.

•  If a class does not define all the behaviors of the interface, the class must declare itself 

as abstract.
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• Multiple Inheritance

383

Image result for interface in java
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interface Animal{

public void eat();

public void travel();}

public class Dogs implements Animal{  

public void eat(){     System.out.println(“Dog eats");   }

public void travel(){      System.out.println(“Dog travels");   }  

public int noOfLegs(){      return 0;   } }

public class Main {   public static void main(String args[]){ 

Dogs m= new Dogs();      m.eat();      m.travel();   }} 

The output:

Dog eats 

Dog travels

• Example 2 (explain and trace)

• Example3  (Trace)

interface Shape {

public double area();

public double volume();}

public class Point implements Shape {

static int x, y;

public Point() {x = 0;y = 0; }

public double area() { return 0; }

public double volume() {return 0; }

public static void print() { System.out.println("point: " + x + "," + y);}}

public class Main{

public static void main(String args[]) {

Point p = new Point();

p.print(); } } 386

The output :
H.W.
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• Default Methods In Java 8

• Before Java 8, interfaces could have only abstract methods.

•  The implementation of these methods has to be provided in a separate class. 

So, if a new method is to be added in an interface, then its implementation code 

has to be provided in the class implementing the same interface. 

• To overcome this issue, Java 8 has introduced the concept of default 

methods which allow the interfaces to have methods with implementation 

without affecting the classes that implement the interface.

387

• Example 4  (Trace)

interface TestInterface { 

default void show(){System.out.println("Default Method Executed");
public void square(int a);  

} } 

class TestClass implements TestInterface { 

public void square(int a) { System.out.println(a*a); } }

public class Main{

public static void main(String args[]) { 

TestClass d = new TestClass(); 

d.square(4); 

d.show(); }  } 388

The output :
16

 Default Method Executed
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• Multiple Inheritances Using Interface

389

interface vehicleone{ 

int  speed=90; 

public void distance(); }

interface vehicletwo{ 

int distance=100;

public void speed(); }

class Vehicle  implements vehicleone,vehicletwo{ 

public void distance(){ 

int  distance=speed*100; 

System.out.println("distance travelled is "+distance); }

 

public void speed(){ 

int speed=distance/100; }}

public class Main{

public static void main(String args[]){

Vehicle obj=new Vehucle();

System.out.println("Vehicle"); 

obj.distance(); 

obj.speed(); }}

The output :
Vehicle 

distance travelled is 9000

 

• Example 5 (explain and trace)

• Extending Interface

public interface Hockey extends Sports

{  

}

390

• Extending Multiple Interfaces 

public interface Hockey extends Sports, Event

{

}

• Tagging Interfaces
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H.W.

Define a java structure for the following Hierarchy diagram 

391

• Quiz

What is the default modifier in Interface?
Answer

 
public + abstract for methods

public + abstract for interface declaration

public + static + final for the interface declaration 

variable

392
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4- Read from a File
The next operation which we can perform on a file is "read from a file". In order to write data into
a file, we will use the Scanner class. Here, we need to close the stream using the close() method.
We will create an instance of the:
Scanner class and use the hasNextLine() method nextLine() method to get data from the file.

import java.io.File;
import java.io.FileNotFoundException;
import java.util.Scanner;
class ReadFromFile {
public static void main(String[] args) {
try { File f1 = new File("D:FileOperationExample.txt"); Scanner dataReader = new Scanner(f1); 

while (dataReader.hasNextLine()) {
String fileData = dataReader.nextLine(); System.out.println(fileData); } 

dataReader.close(); }
catch (FileNotFoundException exception) { 

System.out.println("Unexcpected error occurred!"); 
exception.printStackTrace(); }
} }

400

https://www.javatpoint.com/Scanner-class
https://www.javatpoint.com/post/java-scanner-hasnextline-method
https://www.javatpoint.com/post/java-scanner-nextline-method
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Sustainable development in Programming 

Part1 

403

• Sustainable development  def.
• Sustainable development  

goals
• Energy Efficiency

• Examples

https://apiumhub.com/tech-blog-barcelona/sustaimable-programming/#Energy_Efficiency
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Sustainable programming refers to the creation of software and 

applications that are designed and developed with their impact on the 

environment and society at large in mind.

Today, sustainability has become a global concern and a priority for 

many companies and organizations worldwide. As a result, it is 

increasingly common to find sustainable programming initiatives and 

practices that focus on reducing the environmental impact of technology 

and computing.

Environmentally sustainable programming is an increasingly relevant 

topic in the technology industry. We all know that technology and 

information technology are two fields that generate many greenhouse 

gas emissions and electronic waste. That is why it is of great importance 

that sustainable programming can help reduce these environmental 

impacts.

In a general sense, environmentally sustainable programming code refers 

to the creation of computer programs that consider the environmental 

impact of their design and operation to reduce their carbon footprint and 

contribute to the preservation of the environment.

In this lecture, we’ll cover some of the environmentally sustainable 

programming.
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Energy Efficiency

Sustainable programming code is written with energy efficiency in 

mind. This means that the software is designed to use as few 

resources and energy as possible. For example, the binary search 

algorithm is more efficient than the linear search algorithm since it 

uses fewer operations to find a result. Similarly, the use of 

compression algorithms can help reduce file sizes and decrease the 

amount of power required to transfer and store data.
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C/C++: Known for its compilation speed and runtime efficiency, C/C++ 

consumes minimal memory and processor resources, making it one of 

the greenest programming options available.

JavaScript: Essential for web development and ubiquitous across 

development platforms, JavaScript can lead to inefficient code that 

requires higher resource use if not properly optimized.

Rust: With a focus on memory safety without the use of a garbage 

collector, Rust offers optimized performance that reduces power usage, 

making it an increasingly popular choice for energy-efficient 

applications.

Java: Despite its extensive use and well-optimized Java Virtual Machine 

(JVM), Java still requires significant energy, particularly in large-scale 

systems, although recent improvements have helped mitigate its 

environmental impact.

https://softjourn.com/insights/the-advantages-and-disadvantages-of-javascript
https://softjourn.com/insights/pros-and-cons-of-java-development
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Least Environmentally Friendly Programming Languages

Programming languages that are less efficient in terms of energy 

consumption can have a considerable environmental impact:

Python: Despite its popularity and ease of use for developers, Python 

consumes significantly more energy—up to 45 times more than C++. This 

high energy usage makes Python a major concern from an environmental 

standpoint, especially given its widespread adoption in various sectors.

PHP: While commonly used in web development, PHP can be inefficient in 

its standard deployment scenarios, leading to higher energy consumption.

Ruby: Ruby's developer-friendly syntax comes at the cost of considerable 

CPU and memory usage, which can strain resources and increase energy 

consumption.

Perl: As an older technology, Perl may lack the optimizations of newer 

programming languages, leading to increased demand on system resources 

and higher energy use.

https://softjourn.com/insights/pros-and-cons-of-python-programming-language
https://softjourn.com/insights/pros-and-cons-of-php-programming-language
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How Businesses Can Make More Environmentally Friendly 

Programming Choices?

• Green coding aligns with and enhances the existing IT sustainability 

protocols and practices within an organization. Here are sustainability 

efforts that can be made to create a more efficient and greener practice 

for your business:

• Choosing the Right Programming Languages: Some languages 

inherently require less computational power, which translates into lower 

energy consumption. Languages like Rust, C, or C++ are generally more 

efficient than interpreted languages like Python or Perl. When 

performance and efficiency are critical, selecting a compiled language 

can lead to significant energy savings.

Core Energy Efficiency: Applications utilizing multi-core processors 

can be developed to boost energy efficiency. For instance, programmers 

can write code that commands processors to shut down and reboot in 

microseconds, offering a more efficient alternative to standard energy-

saving settings.

Microservices: This modern technique involves decomposing complex 

software into smaller, manageable components known as microservices. 

These services operate only when required, rather than maintaining a 

large, continuously running system. This leads to more resource-

efficient application performance.

https://softjourn.com/insights/microservices-potential-benefits-and-their-effective-design
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IT Efficiency: Often known as green IT or green computing, this strategy 

focuses on optimizing resources and consolidating workloads to decrease 

energy consumption. Utilizing contemporary tools such as virtual 

machines (VMs) and containers helps minimize the need for extensive 

physical server setups, thereby reducing both energy use and carbon 

emissions.

Resource Recycling: In software development, resource recycling can 

refer to reusing existing code or employing libraries that have been proven 

to be efficient, rather than writing new, unoptimized code. Utilizing well-

supported frameworks and libraries can not only speed up the 

development process but also enhance the energy efficiency of 

applications.

Energy-Efficient Design Patterns: Certain design patterns can make 

applications more efficient and less resource-intensive. For example, 

using lazy loading can delay the initialization of objects until they are 

needed, which conserves resources and reduces the initial load on 

systems.
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Sustainable development in Programming 

Part2

• Resource Optimization

• Hardware Recycling

• Sustainable Programming

• Examples

Resource Optimization
Sustainable programming code uses resources and materials more efficiently. This includes using 
hardware and software that is tailored to the needs of the system and reusing code rather than 
creating new programs from scratch.

https://apiumhub.com/tech-blog-barcelona/sustaimable-programming/#Resource_Optimization
https://apiumhub.com/tech-blog-barcelona/sustaimable-programming/#Hardware_Recycling
https://apiumhub.com/tech-blog-barcelona/sustaimable-programming/#Sustainable_Programming
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An effective way to reduce the environmental impact of technology is 

through code optimization. By writing optimized code, it is possible to 

reduce processing time and decrease energy consumption in information 

processing. One technique for optimizing code is to reduce the file size by 

removing white space and comments. Additionally, efficient algorithms 

and data structures can be used to reduce the number of resources a 

program consumes. For example, it is important to avoid using infinite or 

redundant loops that consume unnecessary resources. Libraries and 

frameworks can also be used to avoid having to reinvent the wheel. In this 

way, the creation of duplicate code is avoided, and the consumption of 

resources is reduced.

Optimizing resources also involves the use of renewable energy in 

development and on servers. In addition to optimizing the code, it’s also 

important to consider the environmental impact of the servers used to host 

and run the applications. One way to reduce the environmental impact of 

servers is to use renewable energy, such as solar panels or wind power. You 

can also use a hosting provider that uses energy-efficient servers or offsets 

its carbon footprint through environmental initiatives.
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Hardware Recycling

Hardware recycling is an important practice in environmentally sustainable 

programming. Instead of throwing away old hardware, it can be reused or 

recycled. Reusing old hardware can reduce the need to build new hardware 

and therefore reduce the carbon footprint of programming.

Additionally, hardware recycling can help reduce the amount of e-waste that 

accumulates in landfills. Electronic components such as batteries and 

circuitry can be highly toxic if disposed of incorrectly. Therefore, it is 

important to follow proper hardware recycling procedures.

Sustainable Programming

To achieve sustainable programming, developers can use certain practices 

and techniques, such as:

• Modular design: Sustainable programming code is written with a 

modular design, which means that it is broken down into small, 

manageable pieces that can be separately updated and maintained. This 

makes it easier to maintain and update software and reduces the amount 

of energy and resources required to do so.

• Social Responsibility: The sustainable programming code considers 

social needs and concerns, such as accessibility and privacy. This means 

that the software is designed to be accessible to everyone, regardless of 

disability, and that as little personal data as possible is collected and 

used.

RAZER
Highlight



5/21/2025

215

• Maintainability: Sustainable programming code is designed to be 

easy to maintain and update over the long term. This means it is well 

documented, written in clean, easy-to-read code, and follows a 

consistent coding standard.

• Use of open-source software: The use of open-source software can be 

beneficial for environmentally sustainable programming. Open-source 

software is developed and maintained by the community and therefore 

does not require the same number of resources as proprietary software. 

Furthermore, open-source software can be customized and enhanced 

to meet the specific needs of the user.

Open-source software can also be easier to maintain and update compared 

to proprietary software. This is because open-source software is usually 

developed by the community. Bugs or issues can be reported and fixed by 

other developers.

• Agile Development: Agile development methodologies focus on rapid 

software delivery and collaboration among development team 

members. This allows for a quick response to changes and reduces the 

amount of code that is written.

• Green Software Design (ESD): This design technique focuses on 

creating software that uses fewer resources and energy. This includes 

techniques such as virtualization and the use of distributed systems, 

which can reduce the amount of hardware and power required to run 

the software.

• Life Cycle Assessment (LCA) can also be used to assess the 

environmental impact of software at all stages of its life cycle. This 

includes the manufacture, use, and disposal of the software and its 

associated hardware.
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You can integrate the Sustainable Development Goals (SDGs) into 
programming by designing software solutions that address global challenges such 
as climate change, resource efficiency, education, and social equity. Here are some 
ways to incorporate SDGs into your programming projects:

1. Sustainable Software Development (General)
•Write energy-efficient code to reduce CPU and memory usage.
•Optimize algorithms to minimize processing power and storage.
•Use cloud computing and green hosting solutions.

2. Object-Oriented Programming (OOP) in Java with SDGs
•Encapsulation & Modularity → Build reusable components for sustainability-
related applications.
•Inheritance & Polymorphism → Design flexible, extendable green technology 
frameworks.
•Design Patterns → Use patterns like MVC (Model-View-Controller) to separate 
concerns in sustainability applications.
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3. Project Ideas (Based on SDGs)
 SDG 13: Climate Action

•Carbon Footprint Tracker → A Java app that calculates and visualizes CO₂ 
emissions.
•Green Energy Optimizer → Software that suggests energy-efficient 
alternatives for users.

 SDG 6: Clean Water & Sanitation
•Smart Water Management → A system that monitors and optimizes water 
consumption using Java-based IoT.

 SDG 11: Sustainable Cities & Communities
•Smart Traffic System → Use Java to build a system that reduces traffic 
congestion and emissions.

 SDG 4: Quality Education
•E-Learning Platform → An OOP-based Java learning system for 
sustainability education.

OOP in  Python
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Python OOPs Concepts
Object Oriented Programming is a fundamental concept in Python, empowering 
developers to build modular, maintainable, and scalable applications. By 
understanding the core OOP principles (classes, objects, inheritance, encapsulation, 
polymorphism, and abstraction), programmers can leverage the full potential of 
Python OOP capabilities to design elegant and efficient solutions to complex 
problems.

OOPs is a way of organizing code that uses objects and classes to represent real-
world entities and their behavior. In OOPs, object has attributes thing that has 
specific data and can perform certain actions using methods.

OOPs Concepts in Python
•Class in Python

•Objects in Python

•Polymorphism in Python

•Encapsulation in Python

•Inheritance in Python

•Data Abstraction in Python
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class Dog:
    species = "Canine"  # Class attribute

    def __init__(self, name, age):
        self.name = name  # Instance attribute
        self.age = age  # Instance attribute
# Creating an object of the Dog class
dog1 = Dog("Buddy", 3)

print(dog1.name) 
print(dog1.species)

Output

Buddy 
Canine 

Explanation:
•dog1 = Dog("Buddy", 3): Creates an object of the Dog class 
with name as "Buddy" and age as 3.
•dog1.name: Accesses the instance attribute name of the 
dog1 object.
•dog1.species: Accesses the class attribute species of the 
dog1 object.
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method overloading

The problem with method overloading in Python is that we may 
overload the methods but can only use the latest defined method.

Example 1-Wrong

444
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Example 1 correct

445

Example 2
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A constructor in Python is a special method used to initialize objects of a class. It 
is automatically called when an object is created. The constructor's name is 
always __init__. It sets up the initial state of the object by assigning values to 

the object's attributes.  

class Dog:
    def __init__(self, name, breed):     
   self.name = name      
  self.breed = breedmy_dog = Dog("Buddy", "Golden Retriever")
print(my_dog.name)  
# Output: Buddyprint(my_dog.breed) 
# Output: Golden Retriever
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Inheritance in python

Inheritance means including the content of a class in another 

class.

.

. In Python, a class can inherit from another class in order to 
obtain the functions and variables in it.

.A class that inherits from another class is called a child class. It 
is called a Subclass, and it is also called (Derived Class, 

Extended Class or Child Class).

.The class that inherits its contents to another class is called 
the parent class, and it is called the Superclass and it is also 
called (Base Class or Parent Class).
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.The subclass directly inherits everything in the superclass 
except for the properties that are defined as parameters 
inside the __init__() function.

.If we want to call the __init__() function in the Superclass, we 
use a ready-made function called super().

Forms of 

inheritance

in Python
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Class key word Sub class Super class

Class B(A) :

The general structure of a subclass definition in Python :

Example 1
Output

class A:

x = 10

def print_msg(self):

print('Hello from class A')

from A import A

class B(A):

y = 20

from B import B

b = B()

print('y:', b.y)

print('x:', b.x)

b.print_msg()

y: 20
x: 10
Hello from class A
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class A:

def print_a(self):

print('Hello from class A')

from A import A

class B(A):

def print_b(self):

print('Hello from class B')

from B import B

class C(B):

def print_c(self):

print('Hello from class C')

from C import C

c = C()

c.print_a()

c.print_b()

c.print_c()

Example 2

Output

Hello from class A
Hello from class B
Hello from class C

class A:

def print_a(self):

print(‚Hello from class A’)

class B:

def print_b(self):

print(‘Hello from class B’)

from A import A

from B import B

class C(A, B):

def print_c(self):

print('Hello from class C')

from C import C

c = C()

c.print_a()

c.print_b()

c.print_c()

Output

Hello from class A
Hello from class B
Hello from class C

Example 3
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class A:

def print_a(self):

print(‚Hello from class A’)

from A import A

class B(A):

def print_b(self):

print(‚Hello from class B’)

from A import A

class C(A):

def print_c(self):

print(‚Hello from class C’)

from B import B

from C import C

c = C()

c.print_a()

c.print_c()

b = B()

b.print_a()

b.print_b()

Example 4

Output

Hello from class A
Hello from class C
Hello from class A
Hello from class B

Multiple inheritance in python

Multiple inheritance is a feature in Python where a class can inherit 
attributes and methods from more than one parent class. This allows 
for the creation of complex class hierarchies and the reuse of code 
across different parts of an application.

When a class inherits from multiple parent classes, Python needs a way to 
determine the order in which methods are searched for in the inheritance 
hierarchy. This is known as the Method Resolution Order (MRO). Python uses 
the C3 linearization algorithm to determine the MRO, which ensures that the 
search order is consistent and predictable.
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class Video:

def __init__(self):

self.video_codec = 'H.264'

def play_video(self):

return 'Playing video...'

class Audio:

def __init__(self):

self.audio_codec = 'AAC'

def play_audio(self):

return 'Playing audio...'

class Multimedia(Video, Audio):

def __init__(self):

Video.__init__(self)

Audio.__init__(self)

def play(self):

return self.play_video() + ' ' + self.play_audio()

multimedia_file = Multimedia()

print(multimedia_file.play())

While multiple inheritance can be a powerful tool, it can also lead to complex 
and difficult-to-understand code. One common problem is the "diamond 
problem," which occurs when a class inherits from two classes that have a 
common ancestor. In this case, it can be unclear which version of a method 
should be called.
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class A:

def method(self):

print("Method A")

class B(A):

def method(self):

print("Method B")

class C(A):

def method(self):

print("Method C")

class D(B, C):

pass

d = D()

d.method()

print(D.mro())

In this example, class D inherits from both B and C, which both inherit from A. When d.method() is 
called, Python uses the MRO to determine that B's method should be called first.

Example
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Output

Example
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Output

What is Interface in Python?

An abstract class is a class which may contain some abstract 
methods as well as non-abstract methods also. Imagine there is an 
abstract class 

which contains only abstract methods and doesn’t contain any 
concrete methods, such classes are called Interfaces.

Therefore, an interface is nothing but an abstract class which can 
contains only abstract methods.

وايضاAbstract methodsعلىيحتويكلاسهوAbstract classـالاننعرفكما

Abstract methodsعلىيحتويالذيAbstract classايضا ًوهناك.يحتويلاممكن
 .interfaceتدعىوالتيفقط

يحتويالذيAbstract classعلىتحتويpythonفيالواجهةاننقولاننستطيعلذلك

.فقطAbstract methodعلى

Points to Remember:

In python there is no separate keyword to create an interface. We 
can create interfaces by using abstract classes which have only 
abstract methods. 

هةواجتكويننستطيعنحنواجهةنكونحتىمعينةلكلمةنحتاجلابايثونفي:ملاحظة

.فقط abstract methodsعلىيحتويالذي abstract classالـباستخدام
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PythonولغةJavaًفيًلغةinterfaceالـبعضًالفروقاتًبينً

Java

1-java language uses  
curly braces to define 
the beginning and end 
of each function and 
class definition 

2-In java multiple 
inheritances are 
partially done through 
interface 

3-Its definition is similar 
to a class

Python

1-Python indentation to 

separate code into 

separate blocks.

2-In python supports 

both single and 

multiple inheritances .

3-We can create 

interfaces by using 

abstract classes.
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❖In Python, an abstract class is a class that cannot be instantiated on its 
own and is meant to be subclassed by other classes. Abstract classes are 
created using the abc (Abstract Base Classes) module.

Example: Abstraction in Python in Action

Let's take a practical example of creating an abstract class Shape to represent 

geometric shapes. We'll define two concrete subclasses: Rectangle and Circle. Both 

shapes need to compute their area and perimeter, but the implementation of these 

methods will differ for each shape

https://www.youtube.com/watch?v=97V7ICVeTJc

https://www.youtube.com/watch?v=97V7ICVeTJc
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Method overriding is an ability of any object-oriented programming language that 
allows a subclass or child class to provide a specific implementation of a method that 
is already provided by one of its super-classes or parent classes. When a method in a 
subclass has the same name, the same parameters or signature, and same return 
type(or sub-type) as a method in its super-class, then the method in the subclass is 
said to override the method in the super-class.
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The version of a method that is executed will be determined by the object that is used 
to invoke it. If an object of a parent class is used to invoke the method, then the version 
in the parent class will be executed, but if an object of the subclass is used to invoke the 
method, then the version in the child class will be executed. In other words, it is the type 
of the object being referred to (not the type of the reference variable) that determines 
which version of an overridden method will be executed.

https://www.youtube.com/watch?v=4Y83cUbDKZ8

class Parent(): 
 
 # Constructor 
 def __init__(self): 
  self.value = "Inside Parent"
   # Parent's show method 
 def show(self): 
  print(self.value) 
  # Defining child class 
class Child(Parent): 
  # Constructor 
 def __init__(self): 
  super().__init__()  # Call parent constructor
  self.value = "Inside Child"
  
 # Child's show method 
 def show(self): 
  print(self.value) 
  # Driver's code 
obj1 = Parent() 
obj2 = Child() 
obj1.show()  # Should print "Inside Parent"
obj2.show()  # Should print "Inside Child"

Output:
Inside Parent
Inside Child 

https://www.youtube.com/watch?v=4Y83cUbDKZ8
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