
UNIT-2 

Inheritance and Polymorphism 

 

Inheritance: 

Inheritance is defined as the process of acquiring properties of one object from other object.  

Syntax: 

class Parent { 

    // fields and methods 

} 

 

class Child extends Parent { 

    // additional fields and methods 

} 

Types of inheritance: 

1. Single inheritance 

2. Hierarchical inheritance 

3. Multilevel inheritance 

4. Multiple inheritance 

5. Hybrid inheritance 

 

1. Single Inheritance 

• One child class inherits from one parent class. 

2.  Multilevel Inheritance 

• A class inherits from a class which is already a child of another class. 

3. Hierarchical Inheritance 

• Multiple classes inherit from the same parent class. 

4. Hybrid Inheritance  

 

5.  Multiple Inheritance using Interfaces 

• Java does not support multiple inheritance with classes, but interfaces can be used. 



 Single inheritance: 

// Parent class 

class Animal { 

    void eat() { 

        System.out.println("This animal eats food."); 

    } 

} 

 

// Child class 

class Dog extends Animal { 

    void bark() { 

        System.out.println("The dog barks."); 

    } 

} 

 

// Main class to test 

public class Main { 

    public static void main(String[] args) { 

        Dog myDog = new Dog(); 

        myDog.eat();   // Inherited method from Animal 

        myDog.bark();  // Method from Dog class 

    } 

} 

 

Multilevel inheritance: 

 

// Base class (Grandparent) 

class Animal { 

    void eat() { 

        System.out.println("This animal eats food."); 



    } 

} 

 

// Intermediate class (Parent) 

class Dog extends Animal { 

    void bark() { 

        System.out.println("The dog barks."); 

    } 

} 

 

// Derived class (Child) 

class Puppy extends Dog { 

    void weep() { 

        System.out.println("The puppy weeps."); 

    } 

} 

 

// Main class to test 

public class Main { 

    public static void main(String[] args) { 

        Puppy myPuppy = new Puppy(); 

        myPuppy.eat();   // Inherited from Animal 

        myPuppy.bark();  // Inherited from Dog 

        myPuppy.weep();  // Defined in Puppy 

    } 

} 

 

 

Hierarchical inheritance: 

 



// Parent class 

class Animal { 

    void eat() { 

        System.out.println("This animal eats food."); 

    } 

} 

 

// First child class 

class Dog extends Animal { 

    void bark() { 

        System.out.println("The dog barks."); 

    } 

} 

 

// Second child class 

class Cat extends Animal { 

    void meow() { 

        System.out.println("The cat meows."); 

    } 

} 

 

// Main class to test 

public class Main { 

    public static void main(String[] args) { 

        Dog myDog = new Dog(); 

        myDog.eat();   // Inherited from Animal 

        myDog.bark();  // From Dog 

 

        Cat myCat = new Cat(); 

        myCat.eat();   // Inherited from Animal 



        myCat.meow();  // From Cat 

    } 

} 

 

Multiple inheritance: 

// Interface 1 

interface Animal { 

    void eat(); 

} 

 

// Interface 2 

interface Pet { 

    void play(); 

} 

 

// Class implementing both interfaces 

class Dog implements Animal, Pet { 

    public void eat() { 

        System.out.println("Dog eats."); 

    } 

 

    public void play() { 

        System.out.println("Dog plays."); 

    } 

} 

 

// Main class to test 

public class Main { 

    public static void main(String[] args) { 

        Dog myDog = new Dog(); 



        myDog.eat();   // From Animal interface 

        myDog.play();  // From Pet interface 

    } 

} 

 

 

Access control modifiers  

1.public 

• Visibility: The member is accessible from anywhere in the project, i.e., from any 

other class, package, or module. 

• Scope: The most permissive access level. 

2. protected 

• Visibility: The member is accessible within: 

o The same package. 

o Subclasses (including those in different packages). 

• Scope: This allows access by any class in the same package or by subclasses, even if 

they are in different packages. 

3. default (no modifier) 

• Visibility: The member is accessible only within the same package. 

• Scope: This is also known as package-private access, as it doesn't have an explicit 

modifier. 

4. private 

• Visibility: The member is accessible only within the same class. 

• Scope: This is the most restrictive access level. The member cannot be accessed from 

outside its class. 

 

Modifier Same 

Class 

Same 

Package 

Subclass (Different 

Package) 

Outside Package (Non-

subclass) 
public ✅ ✅ ✅ ✅ 
protected ✅ ✅ ✅ ❌ 
default ✅ ✅ ❌ ❌ 
private ✅ ❌ ❌ ❌ 

 

Public: 



// Public class and method 

public class Car { 

    public String model; 

 

    public void drive() { 

        System.out.println("Driving the car..."); 

    } 

} 

 

class Test { 

    public static void main(String[] args) { 

        Car myCar = new Car(); 

        myCar.drive();  // Accessible anywhere 

    } 

} 

 

Protected  

 

// Base class 

class Animal { 

    protected void makeSound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

// Subclass in a different package 

class Dog extends Animal { 

    void bark() { 

        makeSound();  // Inherited and accessible due to protected modifier 

        System.out.println("Dog barks"); 



    } 

} 

 

class Test { 

    public static void main(String[] args) { 

        Dog dog = new Dog(); 

        dog.bark();  // Accessing protected method in a subclass 

    } 

} 

 

Default: 

 

class Animal { 

    void makeSound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Test { 

    public static void main(String[] args) { 

        Animal animal = new Animal(); 

        animal.makeSound();  // Accessible within the same package 

    } 

} 

 

Private: 

class Car { 

    private String model;  // Private member 

 

    private void startEngine() { 



        System.out.println("Engine started"); 

    } 

 

    public void drive() { 

        startEngine();  // Private method is accessible within the same class 

    } 

} 

 

class Test { 

    public static void main(String[] args) { 

        Car myCar = new Car(); 

        myCar.drive();  // Private methods and fields cannot be accessed directly outside the 

class 

    } 

} 

 

Polymorphism: 

Polymorphism in Java is one of the core concepts of Object-Oriented Programming 

(OOP), alongside inheritance, encapsulation, and abstraction. The term "polymorphism" 

means "many forms", and in Java, it allows objects to behave differently based on their data 

type or class. 

Types of polymorphism: 

1. Compile time polymorphism 

2. Run time polymorphism 

 

1. Compile time polymorphism( Method overloading): 

Same method name with different parameters (number, type, or order). 

Example: 

class MathUtils { 

    int add(int a, int b) { 

        return a + b; 

    } 



 

    double add(double a, double b) { 

        return a + b; 

    } 

 

    int add(int a, int b, int c) { 

        return a + b + c; 

    } 

} 

 

2. Run time polymorphism (Method overriding): 

Subclass provides a specific implementation of a method that is already defined in its 

superclass. 

 

Example: 

 

class Animal { 

    void sound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Dog extends Animal { 

    @Override 

    void sound() { 

        System.out.println("Dog barks"); 

    } 

} 

 

class Cat extends Animal { 

    @Override 

    void sound() { 

        System.out.println("Cat meows"); 

    } 

} 

 

public class TestPolymorphism { 

    public static void main(String[] args) { 

        Animal a; 

        a = new Dog(); 

        a.sound(); // Output: Dog barks 



 

        a = new Cat(); 

        a.sound(); // Output: Cat meows 

    } 

} 

 

 

Difference between method overloading and method overriding 

 

Method Overloading Method Overriding 

Same method name with different 

parameter lists 

Subclass provides specific implementation of a 

method from superclass 

Compile-time polymorphism Runtime polymorphism 

Not required Required (must involve inheritance) 

Happens within the same class Happens across superclass and subclass 

Must differ in number/type/order of 

parameters 

Must have same name, return type, and 

parameters 

Can be same or different (but not 

solely different) 

Must be the same or covariant (subtype of return 

type) 

Can be anything Cannot reduce access level (e.g., public → 

protected) 

Can be overloaded Cannot be overridden, only hidden 

Can be overloaded Cannot be overridden 

 

 

Casting objects: 

Casting Objects in Java refers to converting one object type to another. Since Java is 

strongly typed, casting allows us to treat an object of one class as another class, provided 

there’s a valid relationship between the two. 

Two types of casting: 

1. Upcasting 

2. Downcasting 

 

1. Upcasting: 

 

Upcasting occurs when we convert a subclass object to a superclass type. This is 

done automatically by Java and doesn't require an explicit cast. 

  

Example: 

 

class Animal { 



    void sound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Dog extends Animal { 

    void sound() { 

        System.out.println("Dog barks"); 

    } 

} 

 

public class TestCasting { 

    public static void main(String[] args) { 

        Dog dog = new Dog();          // Create a Dog object 

        Animal animal = dog;          // Upcasting: Dog is assigned to Animal reference 

        animal.sound();               // Output: Dog barks 

    } 

} 

 

2. Downcasting: 

          Downcasting occurs when we try to cast a superclass object to a subclass type. 

          Example: 

   class Animal { 

    void sound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Dog extends Animal { 

    void sound() { 

        System.out.println("Dog barks"); 

    } 

} 



 

public class TestCasting { 

    public static void main (String[] args) { 

        Animal animal = new Dog();    // Upcasting (implicitly done) 

         

        Dog dog = (Dog) animal;       // Downcasting: explicitly cast Animal to Dog 

        dog.sound();                  // Output: Dog barks 

    } 

} 

 

 

Super keyword: 

The super keyword in Java is used to refer to the superclass (parent class) of the current 

object. 

Example: 

class Animal { 

    void sound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Dog extends Animal { 

    void sound() { 

        System.out.println("Dog barks"); 

    } 

 

    void callSuperSound() { 

        super.sound();  // Calls the superclass (Animal) version of sound() 



    } 

} 

 

public class TestSuper { 

    public static void main(String[] args) { 

        Dog dog = new Dog(); 

        dog.sound();            // Output: Dog barks (overridden method) 

        dog.callSuperSound();   // Output: Animal makes a sound (using super) 

    } 

} 

 

Final variables, methods and classes: 

1. Final variables: A final variable is a constant. Once assigned a value, a 

final variable cannot be changed. It can be used for fields (class 

variables), local variables, or parameters. 

 

Example: 

 

class Circle { 

    // A final variable 

    final double PI = 3.14159;  // PI cannot be changed 

 

    double radius; 

 

    Circle(double radius) { 

        this.radius = radius; 

    } 

 

    double calculateArea() { 

        return PI * radius * radius;  // PI is used but cannot be modified 

    } 

} 

 

public class TestFinal { 

    public static void main(String[] args) { 

        Circle circle = new Circle(5); 

        System.out.println("Area: " + circle.calculateArea()); 

        // circle.PI = 3.14;  // Error! Cannot change the value of final 

variable PI 

    } 



} 

 

2. Final methods: 

A final method cannot be overridden by subclasses. 

 

Example: 

 

class Animal { 

    // A final method 

    final void sleep() { 

        System.out.println("This animal sleeps for 8 hours."); 

    } 

} 

 

class Dog extends Animal { 

    // Error! Cannot override the final method from Animal 

    // void sleep() {  // Compilation error 

    //     System.out.println("Dog sleeps for 6 hours."); 

    // } 

} 

 

public class TestFinal { 

    public static void main(String[] args) { 

        Animal animal = new Animal(); 

        animal.sleep();  // Output: This animal sleeps for 8 hours. 

    } 

} 

  

3. Final classes: 

A final class cannot be subclassed (inherited from). This is used when 

you want to prevent a class from being extended or modified by any 

subclass. 

 

Example: 

 

final class MathUtils { 

    static int add(int a, int b) { 

        return a + b; 

    } 

} 

 

// Trying to extend a final class will result in an error 

// class AdvancedMath extends MathUtils {   // Compilation error: 

Cannot subclass final class MathUtils 

// } 



 

public class TestFinal { 

    public static void main(String[] args) { 

        System.out.println(MathUtils.add(5, 3));  // Output: 8 

    } 

} 

 

Instance of operator: 

The instanceof operator in Java is used to check whether an object is an instance of a 

particular class, subclass, or implements a particular interface. 

Example: 

class Animal { 

    void sound() { 

        System.out.println("Animal makes a sound"); 

    } 

} 

 

class Dog extends Animal { 

    void sound() { 

        System.out.println("Dog barks"); 

    } 

} 

 

public class TestInstanceOf { 

    public static void main(String[] args) { 

        Animal animal = new Dog();  // Upcasting 

        if (animal instanceof Dog) { 

            System.out.println("animal is an instance of Dog"); 

        } else { 

            System.out.println("animal is NOT an instance of Dog"); 

        } 

         



        if (animal instanceof Animal) { 

            System.out.println("animal is an instance of Animal"); 

        } 

    } 

} 

 

Interfaces: 

An interface in Java is like a blueprint for classes. It defines a set of methods that a class 

must implement. An interface only provides the method signatures (no code), and the class 

that implements the interface must provide the code for those methods. 

Example: 

interface Animal { 

    void sound();  // Method declaration, no code 

} 

 

class Dog implements Animal { 

    @Override 

    public void sound() { 

        System.out.println("Dog barks");  // Method implementation 

    } 

} 

Multiple inheritance using interface: 

interface Animal { 

    void sound(); 

} 

 

interface Pet { 

    void play(); 

} 

 

class Dog implements Animal, Pet { 



    @Override 

    public void sound() { 

        System.out.println("Dog barks"); 

    } 

 

    @Override 

    public void play() { 

        System.out.println("Dog plays fetch"); 

    } 

} 

 

public class Test { 

    public static void main(String[] args) { 

        Dog dog = new Dog(); 

        dog.sound();  // Output: Dog barks 

        dog.play();   // Output: Dog plays fetch 

    } 

} 

 Accessing interface variables: 

interface Animal { 

    // Interface variable (constant) 

    int age = 5;  // Equivalent to public static final int age = 5; 

     

    void sound(); 

} 

 

class Dog implements Animal { 

    @Override 

    public void sound() { 

        System.out.println("Dog barks"); 



    } 

} 

 

public class Test { 

    public static void main(String[] args) { 

        // Accessing the interface variable 

        System.out.println("Animal age: " + Animal.age);  // Output: Animal age: 5 

         

        Dog dog = new Dog(); 

        dog.sound();  // Output: Dog barks 

    } 

} 

 

Packages  

In Java, a package is a way to group related classes and interfaces together. 

  Built-in Packages: Provided by Java (e.g., java.util, java.io). 

  User-defined Packages: Created by the programmer to organize their own classes and 

interfaces. 

  

User-defined packages: 

Creating a User-Defined Package in Java 

To create a user-defined package, you follow these steps: 

1. Define the Package: Use the package keyword at the very beginning of your Java file. 

2. Save the Class in the Package Directory: The directory structure must match the 

package structure. 

3. Access Classes in the Package: Use the import keyword to use classes from other 

packages. 

Defining a User-Defined Package 

You define a package at the top of your Java source file using the package keyword. 

// Create a package named "myPackage" 



package myPackage; 

 

public class MyClass { 

    public void displayMessage() { 

        System.out.println("Hello from MyClass in myPackage!"); 

    } 

} 

 

Saving the Class in the Package Directory 

You need to save the file in the directory that corresponds to the package structure. 

For the package myPackage, save the file as: 

/your-project-folder/myPackage/MyClass.java 

 

Accessing Classes in the Package 

To use the MyClass from another file, you need to import the class into the current file. 

import myPackage.MyClass;  // Import MyClass from myPackage 

 

public class Test { 

    public static void main(String[] args) { 

        // Create an object of MyClass and call its method 

        MyClass obj = new MyClass(); 

        obj.displayMessage();  // Output: Hello from MyClass in myPackage! 

    } 

} 

 

To compile packages: 

Javac -d . Packagename.java 

Java util packages: 



The java.util package in Java is a collection of utility classes that provide a wide range of 

functionality for tasks like working with data structures, date/time operations, and other 

utilities. 

• ArrayList, LinkedList: Implements List for ordered collections. 

• HashSet, LinkedHashSet, TreeSet: Implements Set for collections without 

duplicates. 

• HashMap, LinkedHashMap, TreeMap: Implements Map for key-value pairs. 

• PriorityQueue, LinkedList: Implements Queue for processing elements. 

• Date, Calendar: For working with dates and times. 

• Collections: Provides static methods for manipulating collections. 

• Iterator: Used to iterate over elements in collections. 

Example: 

import java.util.*; 

 

public class UtilExample { 

    public static void main(String[] args) { 

        // 1. Using List (ArrayList) 

        List<String> fruits = new ArrayList<>(); 

        fruits.add("Apple"); 

        fruits.add("Banana"); 

        fruits.add("Orange"); 

        fruits.add("Mango"); 

         

        System.out.println("List (ArrayList):"); 

        for (String fruit : fruits) { 

            System.out.println(fruit); 

        } 

 

        // 2. Using Set (HashSet) 



        Set<String> fruitSet = new HashSet<>(); 

        fruitSet.add("Apple"); 

        fruitSet.add("Banana"); 

        fruitSet.add("Apple"); // Duplicate, won't be added 

        fruitSet.add("Mango"); 

         

        System.out.println("\nSet (HashSet) - No Duplicates:"); 

        for (String fruit : fruitSet) { 

            System.out.println(fruit); 

        } 

 

        // 3. Using Map (HashMap) 

        Map<String, Integer> fruitPrices = new HashMap<>(); 

        fruitPrices.put("Apple", 100); 

        fruitPrices.put("Banana", 50); 

        fruitPrices.put("Orange", 80); 

 

        System.out.println("\nMap (HashMap) - Fruit Prices:"); 

        for (Map.Entry<String, Integer> entry : fruitPrices.entrySet()) { 

            System.out.println(entry.getKey() + ": " + entry.getValue() + " INR"); 

        } 

 

        // 4. Using Queue (LinkedList as Queue) 

        Queue<String> fruitQueue = new LinkedList<>(); 

        fruitQueue.offer("Apple"); 



        fruitQueue.offer("Banana"); 

        fruitQueue.offer("Orange"); 

         

        System.out.println("\nQueue (LinkedList):"); 

        while (!fruitQueue.isEmpty()) { 

            System.out.println(fruitQueue.poll()); // Removes and prints each element 

        } 

 

        // 5. Using Iterator to iterate over List 

        System.out.println("\nUsing Iterator to iterate over List:"); 

        Iterator<String> iterator = fruits.iterator(); 

        while (iterator.hasNext()) { 

            System.out.println(iterator.next()); 

        } 

 

        // 6. Using Date class 

        Date currentDate = new Date(); 

        System.out.println("\nCurrent Date: " + currentDate); 

 

        // 7. Using Calendar class 

        Calendar calendar = Calendar.getInstance(); 

        calendar.set(2023, Calendar.MAY, 5); 

        Date specificDate = calendar.getTime(); 

        System.out.println("\nSpecific Date (May 5, 2023): " + specificDate); 

 



        // 8. Using Collections utility class (Sorting List) 

        Collections.sort(fruits); 

        System.out.println("\nSorted List of Fruits:"); 

        for (String fruit : fruits) { 

            System.out.println(fruit); 

        } 

 

        // 9. Using Properties (for key-value pairs) 

        Properties properties = new Properties(); 

        properties.setProperty("username", "admin"); 

        properties.setProperty("password", "password123"); 

 

        System.out.println("\nProperties:"); 

        System.out.println("Username: " + properties.getProperty("username")); 

        System.out.println("Password: " + properties.getProperty("password")); 

    } 

} 

Java awt package: 

In Java, AWT (Abstract Window Toolkit) is a set of APIs used to build graphical user 

interfaces (GUIs). It provides the basic components for building windows, buttons, labels, 

text fields, and other GUI elements. 

1. Frame: Represents a window with standard decorations like title, border, and buttons. 

2. Button: A clickable button for performing actions. 

3. Label: A non-editable text component that can be used to display information. 

4. TextField: A single-line text box for user input. 

5. TextArea: A multi-line text box. 

6. Panel: A container that groups other components. 

Example: 

import java.awt.*; 



import java.awt.event.*; 

 

public class AWTExample extends Frame { 

    // Create components 

    Button button; 

    Label label; 

 

    public AWTExample() { 

        // Set frame properties 

        setTitle("AWT Example"); 

        setSize(300, 200); 

        setLayout(new FlowLayout());  // Set layout manager to FlowLayout 

         

        // Initialize components 

        button = new Button("Click Me"); 

        label = new Label("Hello, AWT!"); 

 

        // Add components to the frame 

        add(button); 

        add(label); 

 

        // Event handling for button click 

        button.addActionListener(new ActionListener() { 

            @Override 

            public void actionPerformed(ActionEvent e) { 

                label.setText("Button Clicked!"); 

            } 

        }); 

 

        // Window closing event 



        addWindowListener(new WindowAdapter() { 

            @Override 

            public void windowClosing(WindowEvent we) { 

                System.exit(0);  // Exit the program when window is closed 

            } 

        }); 

 

        // Make the frame visible 

        setVisible(true); 

    } 

 

    public static void main(String[] args) { 

        new AWTExample();  // Create an instance of AWTExample class 

    } 

} 

Java swing package: 

Java Swing is a part of the Java Foundation Classes (JFC) and is an extension of the 

Abstract Window Toolkit (AWT). It provides a rich set of GUI components, such as buttons, 

labels, tables, trees, and text areas, that are platform-independent and provide a more 

sophisticated and customizable user interface than AWT. 

  JFrame: Represents a top-level window (like a frame in AWT). 

  JButton: A button that users can click. 

  JLabel: A label for displaying text or images. 

  JTextField: A single-line text input field. 

  JTextArea: A multi-line text area. 

  JComboBox: A dropdown list. 

  JPanel: A container for grouping components. 

  JCheckBox, JRadioButton, JList, JTable, JTree, etc., are also common Swing 

components. 

Example: 



import javax.swing.*; 

import java.awt.*; 

import java.awt.event.*; 

 

public class SwingExample extends JFrame { 

    private JButton button; 

    private JLabel label; 

    private JTextField textField; 

 

    public SwingExample() { 

        // Set the title of the window 

        setTitle("Swing Example"); 

 

        // Set the layout manager 

        setLayout(new FlowLayout()); 

 

        // Initialize components 

        button = new JButton("Click Me"); 

        label = new JLabel("Enter text and click the button:"); 

        textField = new JTextField(20); 

 

        // Add components to the JFrame 

        add(label); 

        add(textField); 

        add(button); 

 

        // Event handling for button click 

        button.addActionListener(new ActionListener() { 

            public void actionPerformed(ActionEvent e) { 

                String text = textField.getText();  // Get the text from the text field 



Program 

                label.setText("You entered: " + text);  // Update the label text 

            } 

        }); 

 

        // Set the size of the window 

        setSize(300, 150); 

        setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); 

        setVisible(true); 

    } 

 

    public static void main(String[] args) { 

        new SwingExample();  // Create an instance of the SwingExample class 

    } 

} 

 

Stream: 

Stream is a flow of data from source to destination. 

1. Reading from a stream (input stream): 

The data flows from the source into the program in a sequential 

manner. 

  

 

   Stream 

 

 

 

2. Writing to a stream (output stream): 

The data flow from the program to the destination sequentially. 

 

 

 Stream 

Standard input stream (System.in): 

Data source Program 

Data 

destination 



In Java, Standard Input refers to the default input stream from which a program can read 

data. It’s the data typically provided by the user via the keyboard or redirected from a file or 

another program. 

Using scanner class: 

import java.util.Scanner; 

 

public class ScannerExample { 

    public static void main(String[] args) { 

        // Create a Scanner object to read from standard input 

        Scanner scanner = new Scanner(System.in); 

 

        // Read a string input 

        System.out.println("Enter your name:"); 

        String name = scanner.nextLine(); 

        System.out.println("Hello, " + name + "!"); 

 

        // Read an integer input 

        System.out.println("Enter your age:"); 

        int age = scanner.nextInt(); 

        System.out.println("You are " + age + " years old."); 

 

        // Close the scanner to prevent resource leak 

        scanner.close(); 

    } 

} 

 

Using bufferedReader: 

import java.io.*; 

public class BufferedReaderExample { 

 public static void main(String[] args) throws IOException { 

        // Create an InputStreamReader and BufferedReader to read from standard input 



        BufferedReader reader = new BufferedReader(new InputStreamReader(System.in)); 

 

        // Read a line of input 

        System.out.println("Enter your name:"); 

        String name = reader.readLine(); 

        System.out.println("Hello, " + name + "!"); 

 

        // Read another line of input (age) 

        System.out.println("Enter your age:"); 

        String ageInput = reader.readLine(); 

        int age = Integer.parseInt(ageInput); 

        System.out.println("You are " + age + " years old."); 

 

        // Close the reader 

        reader.close(); 

    } 

} 

 

Standard output stream: 

In Java, Standard Output refers to the default output stream where data is written. By 

default, this is the console or terminal. The standard output stream is represented by 

System.out in Java, which is an instance of PrintStream. 

Common Methods in System.out (PrintStream): 

1. print(): Prints text or data without a newline at the end. 

2. println(): Prints text or data and moves the cursor to the next line after printing. 

3. printf(): Prints formatted text, similar to printf in C/C++. 

4. format(): Works the same as printf(), allowing for formatted output. 

Example: 

public class StandardOutputExample { 

    public static void main(String[] args) { 

        // Printing using System.out.print() 



        System.out.print("Hello, "); 

        System.out.print("World!"); 

    } 

} 

 

Standard error stream: 

In Java, Standard Error refers to the output stream used for error messages and diagnostic 

output. By default, standard error is sent to the console (or terminal), just like standard 

output. However, standard error is usually separated from standard output so that errors 

can be handled or logged independently. 

In Java, the standard error stream is represented by System.err. It is an instance of the 

PrintStream class, similar to System.out (the standard output stream), but it is intended 

specifically for error messages or diagnostics. 

Example: 

public class StandardErrorExample { 

    public static void main(String[] args) { 

        // Printing to standard error stream 

        System.err.print("Error: Something went wrong!"); 

    } 

} 

 

Types of I/O streams based on the type of data or operation: 

 

1. byte stream 

a. inputstream classes 

b. outputstream classes 

2. character stream 

a. reader class 

b. writer class 

1. byte oriented streams: 

It is used to handle raw binary data such as images, audio files, videos, PDF’s and 

other non-text files. 

It is of two types: 

• InputStream 

• outputStream 



inputstream is used for reading binary data 

outputstream is used for writing binary data 

 

common byte stream classes: 

1. FileInputStream: reads bytes from a file 

2. FileOutputStream: writes bytes to a file 

3. DataInputStream, DataOutputStream: reads/ writes primitive data types in 

binary format 

 

Key InputStream Subclasses: 

1. FileInputStream: Reads bytes from a file. 

2. ByteArrayInputStream: Reads bytes from a byte array in memory. 

3. BufferedInputStream: Buffers the input to improve performance, especially when 

reading large amounts of data. 

4. DataInputStream: Reads primitive data types (like int, float, double) from the input 

stream. 

5. ObjectInputStream: Reads Java objects from the input stream (used for object 

deserialization). 

6. PipedInputStream: Reads data from a piped input stream (used for inter-thread 

communication). 

7. FilterInputStream: A superclass of many other input streams that provides a default 

implementation for some methods (e.g., read()). 

Common methods : 

read(): 

The most common method for reading a single byte from an input stream. It returns an integer 

representing the byte read, or -1 if the end of the stream has been reached. 

read(byte[] b): 

Reads multiple bytes at once into a byte array. It returns the number of bytes read, or -1 if the end of 

the stream has been reached. 

skip(long n): 

Skips over n bytes of data from the current position in the stream. This is useful for skipping 

unwanted data. 

available(): 

Returns the estimated number of bytes that can be read from the stream without blocking. This 

method is useful to check how much data is available for reading in a non-blocking manner. 



close(): 

Closes the input stream and releases any system resources associated with it. Always call close() after 

reading from a stream to avoid resource leaks. 

mark(int readlimit) and reset(): 

• mark(int readlimit): Marks the current position in the stream, so you can later call reset() to 

return to this position. This is useful for streams that support the mark/reset feature (e.g., 

BufferedInputStream). 

 

2. Character oriented streams: 

In Java, character-oriented stream classes are part of the java.io package and are 

used for handling text data (character data). They operate on 16-bit char values, 

unlike byte-oriented streams which deal with 8-bit bytes. These are ideal for reading 

and writing text files (like .txt, .csv, .xml, etc.) because they handle encoding and 

decoding automatically. 

1. Reader (abstract class) 

• The superclass for all character input streams. 

• Common methods: read(), read(char[] cbuf), close() 

Subclasses: 

• FileReader – reads character files. 

• BufferedReader – reads text from a character-input stream, buffering characters for 

efficient reading. 

• InputStreamReader – bridges byte streams to character streams. 

• StringReader – reads from a String. 

• CharArrayReader – reads from a character array. 

• PushbackReader – allows one character to be pushed back. 

2. Writer (abstract class) 

• The superclass for all character output streams. 

• Common methods: write(), flush(), close() 

Subclasses: 

• FileWriter – writes character files. 

• BufferedWriter – writes text to a character-output stream, buffering characters for 

efficient writing. 

• OutputStreamWriter – bridges byte streams to character streams. 

• StringWriter – writes to a String. 

• CharArrayWriter – writes to a character array. 

• PrintWriter – prints formatted representations of objects to text-output streams. 



Input/output Exceptions 

1. IOException 

• The base class for all I/O related exceptions. 

• Thrown when an input or output operation fails or is interrupted. 

2. FileNotFoundException 

• Thrown when: 

o A file does not exist. 

o You try to open a file that can’t be found. 

 3. EOFException (End Of File) 

• Thrown when: 

o The end of a file or stream is reached unexpectedly while reading. 

4. InterruptedIOException 

• Thrown when: 

o An I/O operation is interrupted (e.g., thread is interrupted while blocked on 

I/O). 

 

File class: 

The File class in Java is part of the java.io package and is used to represent file and 

directory pathnames in an abstract way. It does not deal with the contents of files directly 

(reading/writing), but with file system properties, like checking if a file exists, 

creating/deleting files or directories, and getting file information. 

Java file methods: 

Method Description 
createNewFile() Creates a new, empty file. Returns true if successful. 
mkdir() Creates a single directory. 
mkdirs() Creates directory along with any necessary parent directories. 
delete() Deletes the file or directory. 

 

Program to create new file 

import java.io.File; 

import java.io.IOException; 

public class CreateFileExample { 

    public static void main(String[] args) { 



        try { 

            File myFile = new File("newfile.txt"); 

 

            if (myFile.createNewFile()) { 

                System.out.println("File created: " + myFile.getName()); 

            } else { 

                System.out.println("File already exists."); 

            } 

 

        } catch (IOException e) { 

            System.out.println("An error occurred while creating the file."); 

            e.printStackTrace(); 

        } 

    } 

} 

 

Working with files in java: 

1. Creating a file 

import java.io.File; 

import java.io.IOException; 

 

public class CreateFile { 

    public static void main(String[] args) { 

        try { 

            File file = new File("example.txt"); 

            if (file.createNewFile()) { 

                System.out.println("File created: " + file.getName()); 

            } else { 

                System.out.println("File already exists."); 

            } 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

 

2. Writing to a file: 



import java.io.FileWriter; 

import java.io.IOException; 

 

public class WriteFile { 

    public static void main(String[] args) { 

        try { 

            FileWriter writer = new FileWriter("example.txt"); 

            writer.write("Hello, this is a test file."); 

            writer.close(); 

            System.out.println("Successfully wrote to the file."); 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

  

3. Reading from a file: 

import java.io.File; 

import java.io.FileNotFoundException; 

import java.util.Scanner; 

 

public class ReadFile { 

    public static void main(String[] args) { 

        try { 

            File file = new File("example.txt"); 

            Scanner scanner = new Scanner(file); 

            while (scanner.hasNextLine()) { 

                String data = scanner.nextLine(); 

                System.out.println(data); 

            } 

            scanner.close(); 

        } catch (FileNotFoundException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

  

4. Deleting file: 

import java.io.File; 

public class DeleteFile { 

    public static void main(String[] args) { 

        File file = new File("example.txt"); 

        if (file.delete()) { 

            System.out.println("Deleted the file: " + file.getName()); 

        } else { 



            System.out.println("Failed to delete the file."); 

        } 

    } 

} 

 

Reading and writing binary data in files (Binary I/O) 

1. Writing binary data using FileOutputStream 

Constructors: 

Constructor Description 
FileOutputStream(String 

name) 
Creates a stream to write to a file 

with the given name (overwrites 

if file exists). 
FileOutputStream(String 

name, boolean append) 
Writes to a file with the option to 

append (true) or overwrite 

(false). 
FileOutputStream(File file) Same as above but accepts a 

File object. 
FileOutputStream(File file, 

boolean append) 
Same as above with append 

option. 

 

2. Reading binary data using FileInputStream: 

Constructor: 

Constructor Description 
FileInputStream(String name) Opens a file by its name. 
FileInputStream(File file) Opens a file using a File 

object. 
FileInputStream(FileDescriptor 

fdObj) 
Uses a file descriptor for 

advanced I/O. 
 

 

Programs: 

1. Inputstream class: 

import java.io.FileInputStream; 

import java.io.IOException; 

import java.io.InputStream; 

 

public class InputStreamExample { 

    public static void main(String[] args) { 

        // Using FileInputStream as a concrete subclass of InputStream 

        try (InputStream inputStream = new FileInputStream("example.txt")) { 

            int byteData; 

 

            // Reading data byte by byte 



            while ((byteData = inputStream.read()) != -1) { 

                System.out.print((char) byteData);  // Print byte as character 

            } 

 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

2. Outputstream class: 

 

import java.io.FileOutputStream; 

import java.io.IOException; 

import java.io.OutputStream; 

 

public class OutputStreamExample { 

    public static void main(String[] args) { 

        // Using FileOutputStream (a subclass of OutputStream) 

        try (OutputStream outputStream = new FileOutputStream("output.txt")) { 

            String text = "Hello, this is a sample text written to the file."; 

 

            // Convert string to byte array and write it to the file 

            byte[] data = text.getBytes(); 

            outputStream.write(data); 

 

            // Optionally flush and close (done automatically by try-with-resources) 

            outputStream.flush(); 

            System.out.println("Data has been written to the file."); 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

 

3. Readerclass: 

import java.io.FileReader; 

import java.io.IOException; 

import java.io.Reader; 

 

public class ReaderExample { 

    public static void main(String[] args) { 

        try (Reader reader = new FileReader("example.txt")) { 

            int character; 

            // Reading one character at a time 

            while ((character = reader.read()) != -1) { 

                System.out.print((char) character);  // Print the character 

            } 



        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

 

4. Writerclass: 

 

import java.io.FileWriter; 

import java.io.IOException; 

import java.io.Writer; 

 

public class WriterExample { 

    public static void main(String[] args) { 

        try (Writer writer = new FileWriter("output.txt")) { 

            String text = "Hello, this is a sample text written to the file."; 

            writer.write(text);  // Writes the string to the file 

            writer.flush();      // Ensures data is written 

            System.out.println("Data has been written to the file."); 

        } catch (IOException e) { 

            e.printStackTrace(); 

        } 

    } 

} 


