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3. Constructors are special methods in a class used for initializing objects.
They have the same name as the class and are called when an object is created.
Constructors can be used to set initial values for object properties.

. : A constructor is a special type of method used for automatically initializing
an object.

. : Constructors are invoked whenever an object is created using the
keyword.

. : Mainly used to initialize the variables of an object.

1. Constructor name must be the same as its class name.
2. No explicit return type.

3. Constructors are defined inside the class.

class {

O {
// Constructor body

¢ No-argument constructor.

o Automatically inserted by the Java compiler if no other constructors are present.

class {

O {1



public class {
public static void

[]

) H

o Constructor with a specific number of parameters.
» Allows different values to be provided to distinct objects.

= new "();
¥
}
2.
class {
int ;
(int 1,
}
void O {
}
3
public class {
public static void
= new
O;
= new
Q;
}
}
class {
int ;
int ;

// Constructor
(int 1, int b) {
= L

}
void 0O {
int = *
(
}
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public class {

public static void ( [] ) {
= new (10, 5);
Q;
}
}
public int (int n) {
if (n == 0)
return 1,
else
return n * (n - 1);
}

A package is a container for a group of related classes and interfaces.

The package name and the directory name should be the same.

Packages promote reusability and encapsulation.

They also help in categorizing classes and interfaces for easier maintenance.

o |IDEs like Eclipse allow you to create packages easily.

o Define the package name at the beginning of the source file using the
keyword.

» Declare the package name at the top of your Java source file using the
keyword.

e The package name should match the directory structure.

o Example:
package :
public class {
public static void ( [] ) {
: ( )i
}



e Use the

flag with the

compiled classes.

o Example:

the

command to specify the output directory for

to compile a class and place the class file in

directory.

» Run the compiled class using the package name and the class name.

o Example:
. to run the
package.
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Use Cases

Abstraction

Usage in

Instantiated to create objects.

Declared using the
keyword.

Can have concrete, abstract,
static, and final methods.

Can have instance, class, and
local variables with different
access modifiers.

Methods and variables can have
various access modifiers (e.g.,

: : )-

Supports single inheritance
( one superclass).

Extends another class using the
keyword.

Implements an interface using the

keyword.

Defines objects and their
behaviors.

Can provide partial abstraction
(with abstract methods).

Used to define objects and

Program Structure encapsulate code.

class in the

Interface

A contract specifying methods
and fields.

Cannot be instantiated directly.

Declared using the
keyword.

Only abstract methods, unless
specified as default or static.

Only constants ( ,

, and by
default).
Methods are by
default; variables are I
, and

Supports multiple inheritance
(can implement multiple
interfaces).

Can extend other interfaces
using the keyword.

Cannot implement other
classes or interfaces.

Defines a contract for classes
to implement specific methods
and fields.

Used primarily for achieving
full abstraction.

Provides a way to separate
interface from implementation.



Aspect Class Interface

Multiple Not supported in classes directly. Supported, as a class can
Inheritance implement multiple interfaces.
. . Interfaces are declared using the keyword.
. . Interfaces are used to achieve data abstraction by defining a contract or

blueprint for classes to implement.

. : An interface consists of abstract methods and may include constant
variables, static methods, and default methods.
. . Interfaces are similar to classes but do not contain method bodies (unless
they are default or static methods).
. . Interfaces can be used to support multiple inheritance in Java.
interface {
void (); // Abstract method
void (); // Abstract method
}
. : To use an interface in a class, use the keyword followed by the

interface name.
. : When a class implements an interface, it must provide
concrete implementations for all the abstract methods defined in the interface.

public class implements {
public void O {
( )
}
public void O {
( )
}



The keyword in Java is used to establish inheritance relationships between
classes. Let's dissect the example provided:

class {
public void O {
( bk
3
}
This class has a method
class extends {
@Override
public void O {
¢ );
3
}
Here, is a subclass of , indicated by . This means that
inherits all the properties and methods of , including the method.
However, overrides the method with its own implementation. This is evident
with the annotation, indicating that the method is overriding a superclass
method.
public class {
public static void ( [] ) {
= new Q;
(); // Calls the overridden method in Car class
}
3
In the method, an instance of is created. When is called, it invokes
the method of the class, not the one in the class, due to method
overriding.

Set-2 Q.No Question

Method overriding occurs when a subclass provides a specific implementation for a method
that is already defined in its superclass. This allows the subclass to define the behavior for a
method in a way that is specific to the subclass. Method overriding is characterized by:



o : The method in the subclass has the same name as the method
in the superclass.

. : The method in the subclass has the same parameters (signature)
as the method in the superclass.

. : The method is defined in a subclass that extends the superclass.

class {
public void O {

}
}

class extends {
public void O {

h
}

public class {
public static void ( [] ) {
= new Q;
(); // Output: Hello

= new Q;
(); // Output: Hi

. : Method overriding supports runtime polymorphism, allowing methods
to be invoked based on the actual object's type.

. : Method overriding relies on dynamic binding (late binding), where
the method to be called is determined at runtime based on the object's type.

. : In method overriding, the subclass method should have the same or
broader access level (e.g., public, protected) as the superclass method.

. : The return type of the subclass method must be the same as, or a
subtype of, the return type of the superclass method.

o : Method overriding occurs in the context of inheritance, where a
subclass extends a superclass.

. : The annotation can be used in Java to explicitly indicate that
a method in a subclass is intended to override a method in the superclass. This helps
prevent errors due to typos or mismatches in method signatures.

class {
void O {



¢
3
}
class extends {
@Override
void O {
¢ );
3
}
public class {
public static void ( [] ) §
= new Q;
(); // Output: Bike is riding
3
}

 Inheritance is a process of creating a new class (called a derived class or
subclass) from an existing class (called a base class, parent class, or superclass).

o The derived class inherits properties and methods from the base class while

adding its own properties and methods.

e The keyword is used to create a derived class from a base class.

o Syntax:
o Example:

class {
void O {

}

class extends {
void O {



« In single inheritance, a subclass is derived from a single parent class.

o Example:
class {
void O {
¢ );
3
}
class extends 1
void O {
: ¢ );
}
}

e In multiple inheritance, a subclass can have more than one parent class.

» Java does not support multiple inheritance directly but achieves it through
interfaces.

o Example:
interface {
void Q;
¥
interface {
void Q;
¥
class implements , {
public void O 1
.out. ( )
}
public void O {
.out. ( )

}

e |In multilevel inheritance, a class is derived from a derived class.

o Example:
class {
void O {
: ( )i
}



class extends {

void O {
. ( );
3
}
class extends {
void O {
. ( )f
}
3

« In hierarchical inheritance, multiple derived classes inherit from a single parent

class.
o Example:
class {
void O {
¢ );
3
}
class extends {
void O {
: ¢ );
}
}
class extends {
void O {
¢ );
}
}

Hybrid inheritance is a combination of more than two types of inheritance (e.g., single,
multiple, hierarchical).

This form of inheritance is not directly supported in Java.

. Interfaces are declared using the keyword.
: Interfaces are used to achieve data abstraction by defining a contract or
blueprint for classes to implement.
: An interface consists of abstract methods and may include constant
variables, static methods, and default methods.



: Interfaces are similar to classes but do not contain method bodies (unless
they are default or static methods).

. Interfaces can be used to support multiple inheritance in Java.

interface {
void (); // Abstract method
void (); // Abstract method
}
: Variables in interfaces are implicitly , , and
(constants).
interface {
int = i // public static final int MAX_VALUE = 100;
}
. Interfaces can extend other interfaces using the keyword.

: An interface can extend multiple interfaces, allowing for a form of
multiple inheritance.

interface {
void Q;
}

interface extends {
void Q;
}

e Polymorphism means "many forms."

« |t refers to the ability of a function to operate differently based on the inputs or
data types.



» Polymorphism allows an object to take on many forms and behave differently

depending on the context.

* Achieved through method overloading and operator overloading.

¢ In method overloading, methods with the same name can have different

parameters.
o Example:

class {
public int (int a, int b) {
return +

¥
public double (double a, double b) {
return + b;
¥
3
public class i
public static void ( [1] ) §
= new Q;
( . (3, 5)); // Output: 8 (int)
( .add(3.5, )); // Output: 6.0
(double)
}
}

¢ Achieved through method overriding.

* In method overriding, a subclass provides a specific implementation for a

method that is already defined in its superclass.

o This allows the subclass to define its behavior for a method in a way that is

specific to the subclass.

Java uses exceptions to handle errors and unexpected situations during program

execution.
Exceptions are caught and handled using try-catch blocks.

The block contains the code that may throw an exception, and the
handles the exception if it occurs.

Example:

block



try {
// Code that may throw an exception

int = 10 / 0; // ArithmeticException
} catch ( ) {
// Handling the exception
( + e. 0);



