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SUBJECT CODE: 501

SUBJECT: Java Programming

Unit 1-Introduction to Java
OOP Concepts:
Object Oriented Programming is a paradigm that provides many concepts such as
inheritance, data binding, polymorphism etc.
Simula is considered as the first object-oriented programming language. The programming
paradigm where everything is represented as an object is known as truly object-oriented
programming language.
Smalltalk is considered as the first truly object-oriented programming language.
OOPs (Object Oriented Programming System)
Object means a real word entity such as pen, chair, table etc. Object-Oriented Programming is
a methodology or paradigm to design a program using classes and objects. It simplifies the
software development and maintenance by providing some concepts:
o
o
o
o
o
o

Object
Class
Inheritance
Polymorphism
Abstraction
Encapsulation

Object
Any entity that has state and behavior is known as an object. For example: chair, pen, table,
keyboard, bike etc. It can be physical and logical.
Class
Collection of objects is called class. It is a logical entity.
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Inheritance
When one object acquires all the properties and behaviours of parent object i.e. known as
inheritance. It provides code reusability. It is used to achieve runtime polymorphism.
Polymorphism
When one task is performed by different ways i.e. known as polymorphism. For example: to
convince the customer differently, to draw something e.g. shape or rectangle etc.
In java, we use method overloading and method overriding to achieve polymorphism.
Another example can be to speak something e.g. cat speaks meaw, dog barks woof etc.
Abstraction Hiding internal details and showing functionality is known as abstraction. For
example: phonecall, we don't know the internal processing.
In java, we use abstract class and interface to achieve abstraction.
Encapsulation
Binding (or wrapping) code and data together into a single unit is known as encapsulation.
For example: capsule, it is wrapped with different medicines.
A java class is the example of encapsulation. Java bean is the fully encapsulated class because
all the data members are private here.
Benefits of Inheritance
•

•
•
•

One of the key benefits of inheritance is to minimize the amount of duplicate code in an
application by sharing common code amongst several subclasses. Where equivalent code
exists in two related classes, the hierarchy can usually be refactored to move the common
code up to a mutual superclass. This also tends to result in a better organization of code
and smaller, simpler compilation units.
Inheritance can also make application code more flexible to change because classes that
inherit from a common superclass can be used interchangeably. If the return type of a
method is superclass
Reusability - facility to use public methods of base class without rewriting the same.
Extensibility - extending the base class logic as per business logic of the derived class.

• Data hiding - base class can decide to keep some data private so that it cannot be
altered by the derived class
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Procedural and object oriented programming paradigms
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Java Programming- History of Java
The history of java starts from Green Team. Java team members (also known as Green
Team), initiated a revolutionary task to develop a language for digital devices such as settop boxes, televisions etc.
For the green team members, it was an advance concept at that time. But, it was suited for
internet programming. Later, Java technology as incorporated by Netscape.
Currently, Java is used in internet programming, mobile devices, games, e-business solutions
etc. There are given the major points that describes the history of java.
1) James Gosling, Mike Sheridan, and Patrick Naughton initiated the Java language project in
June 1991. The small team of sun engineers called Green Team.
2) Originally designed for small, embedded systems in electronic appliances like set- top
boxes.
3) Firstly, it was called "Greentalk" by James Gosling and file extension was .gt.
4) After that, it was called Oak and was developed as a part of the Green project.
Java Version History
There are many java versions that has been released. Current stable release of Java is Java SE
8.
1. JDK Alpha and Beta (1995)
2. JDK 1.0 (23rd Jan, 1996)
3. JDK 1.1 (19th Feb, 1997)
4. J2SE 1.2 (8th Dec, 1998)
5. J2SE 1.3 (8th May, 2000)
6. J2SE 1.4 (6th Feb, 2002)
7. J2SE 5.0 (30th Sep, 2004)
8. Java SE 6 (11th Dec, 2006)
9. Java SE 7 (28th July, 2011)
10.Java SE 8 (18th March, 2014)
Features of Java
There is given many features of java. They are also known as java buzzwords. The Java
Features given below are simple and easy to understand.
1. Simple
2. Object-Oriented
3. Portable
4. Platform independent
5. Secured
6. Robust
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7. Architecture neutral
8. Dynamic
9. Interpreted
10. High Performance
11. Multithreaded
12. Distributed

Java Comments
The java comments are statements that are not executed by the compiler and interpreter. The
comments can be used to provide information or explanation about the variable, method,
class or any statement. It can also be used to hide program code for specific time.
Types of Java Comments
There are 3 types of comments in java.
1. Single Line Comment
2. Multi Line Comment
3. Documentation Comment
Java Single Line Comment
The single line comment is used to comment only one line.
Syntax:
1. //This is single line comment
Example:
public class CommentExample1 {
public static void main(String[] args) { int i=10;//Here, i is a variable System.out.println(i);
}
}
Output:

Java Multi Line Comment
The multi line comment is used to comment multiple lines of code.
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Syntax:
/* This is
multi line comment
*/
Example:
public class CommentExample2 {
public static void main(String[] args) {
/* Let's declare and print variable in java. */
int i=10; System.out.println(i);
}}
Output:

Java Documentation Comment
The documentation comment is used to create documentation API. To create documentation
API, you need to use javadoc tool.
Syntax:
/** This is
documentation comment
*/
Example:
/** The Calculator class provides methods to get addition and subtraction of given 2
numbers.*/
public class Calculator {
/** The add() method returns addition of given numbers.*/
public static int add(int a, int b){return a+b;}
/** The sub() method returns subtraction of given numbers.*/
public static int sub(int a, int b){return a-b;}
}
Compile it by javac tool:
Create Documentation API by javadoc tool:
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Now, there will be HTML files created for your Calculator class in the current directory. Open
the HTML files and see the explanation of Calculator class provided through
documentation comment.
Data Types
Data types represent the different values to be stored in the variable. In java, there are two
types of data types:
o Primitive data types
o Non-primitive data types
Variables and Data Types in Java
Variable is a name of memory location. There are three types of variables in java: local,
instance and static.
There are two types of data types in java: primitive and non-primitive.
Types of Variable
There are three types of variables in java:
o local variable
o instance variable
o static variable
1) Local Variable
A variable which is declared inside the method is called local variable.
2) Instance Variable
A variable which is declared inside the class but outside the method, is called instance
variable . It is not declared as static.
3) Static variable
A variable that is declared as static is called static variable. It cannot be local. We will have
detailed learning of these variables in next chapters.
Example to understand the types of variables in java
class A{
int data=50;//instance variable static int m=100;//static variable void method(){
int n=90;//local variable
}
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}//end of class
Scope and Life Time of Variables
The scope of a variable defines the section of the code in which the variable is visible. As a
general rule, variables that are defined within a block are not accessible outside that
block. The lifetime of a variable refers to how long the variable exists before it is
destroyed. Destroying variables refers to deallocating the memory that was allotted to the
variables when declaring it. We have written a few classes till now. You might have
observed that not all variables are the same. The ones declared in the body of a method
were different from those that were declared in the class itself. There are three types of
variables: instance variables, formal parameters or local variables and local variables.
Instance variables
Instance variables are those that are defined within a class itself and not in any method or
constructor of the class. They are known as instance variables because every instance of
the class (object) contains a copy of these variables. The scope of instance variables is
determined by the access specifier that is applied to these variables. We have already seen
about it earlier. The lifetime of these variables is the same as the lifetime of the object to
which it belongs. Object once created do not exist for ever. They are destroyed by the
garbage collector of Java when there are no more reference to that object. We shall see
about Java's automatic garbage collector later on.
Argument variables
These are the variables that are defined in the header oaf constructor or a method. The scope
of these variables is the method or constructor in which they are defined. The lifetime is
limited to the time for which the method keeps executing. Once the method finishes
execution, these variables are destroyed.
Local variables
A local variable is the one that is declared within a method or a constructor (not in the
header). The scope and lifetime are limited to the method itself.
One important distinction between these three types of variables is that access specifiers can
be applied to instance variables only and not to argument or local variables.
In addition to the local variables defined in a method, we also have variables that are defined
in bocks life an if block and an else block. The scope and is the same as that of the block
itself.
Operators in java
Operator in java is a symbol that is used to perform operations. For example: +, -, *, / etc.
There are many types of operators in java which are given below:
o Unary Operator,
o Arithmetic Operator,
o shift Operator,
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o
o
o
o
o

Relational Operator,
Bitwise Operator,
Logical Operator,
Ternary Operator and
Assignment Operator.

Expressions
Expressions are essential building blocks of any Java program, usually created to produce a
new value, although sometimes an expression simply assigns a value to a variable.
Expressions are built using values, variables, operators and method calls.
Types of Expressions
While an expression frequently produces a result, it doesn't always. There are three types of
expressions in Java:
•
•
•

Those that produce a value, i.e. the result of (1 + 1)
Those that assign a variable, for example (v = 10)
Those that have no result but might have a "side effect" because an expression can include
a wide range of elements such as method invocations or increment operators that modify
the state (i.e. memory) of a program.

Java Enum
Enum in java is a data type that contains fixed set of constants.
It can be used for days of the week (SUNDAY, MONDAY, TUESDAY, WEDNESDAY, THURSDAY,
FRIDAY and SATURDAY) , directions (NORTH, SOUTH, EAST and WEST)
etc. The java enum constants are static and final implicitly. It is available from JDK 1.5. Java
Enums can be thought of as classes that have fixed set of constants.
Simple example of java enum
class EnumExample1{
public enum Season { WINTER, SPRING, SUMMER, FALL }
public static void main(String[] args) { for (Season s : Season.values()) System.out.println(s);
}}
Control Flow Statements
The control flow statements in Java allow you to run or skip blocks of code when special
conditions are met.
The “if” Statement
The “if” statement in Java works exactly like in most programming languages. With the help of
“if” you can choose to execute a specific block of code when a predefined condition is met.
The structure of the “if” statement in Java looks like this:
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if (condition) {
// execute this code
}
Arrays
Java provides a data structure, the array, which stores a fixed-size sequential collection of
elements of the same type. An array is used to store a collection of data, but it is often
more useful to think of an array as a collection of variables of the same type.
Instead of declaring individual variables, such as number0, number1, ..., and number99, you
declare one array variable such as numbers and use numbers[0], numbers[1], and ...,
numbers[99] to represent individual variables.
This tutorial introduces how to declare array variables, create arrays, and process arrays
using indexed variables.
Declaring Array Variables:
To use an array in a program, you must declare a variable to reference the array, and you
must specify the type of array the variable can reference. Here is the syntax for declaring
an array variable:
Note: The style dataType[] arrayRefVar is preferred. The style dataType arrayRefVar[]
comes from the C/C++ language and was adopted in Java to accommodate C/C++
programmers.
Example:
The following code snippets are examples of this syntax:
double[] myList; or
double myList[];
Creating Arrays:
// preferred way.
// works but not preferred way.
You can create an array by using the new operator with the following syntax:
The above statement does two things:
•

It creates an array using new dataType[arraySize];
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•

It assigns the reference of the newly created array to the variable arrayRefVar.

Declaring an array variable, creating an array, and assigning the reference of the array to the
variable can be combined in one statement, as shown below:
Alternatively you can create arrays as follows:

The array elements are accessed through the index. Array indices are 0-based; that is, they
start from 0 to arrayRefVar.length-1.

Example:
Following statement declares an array variable, myList, creates an array of 10 elements of
double type and assigns its reference to myList:
Following picture represents array myList. Here, myList holds ten double values and the
indices are from 0 to 9.

Processing Arrays:
When processing array elements, we often use either for loop or for each loop because all of
the elements in an array are of the same type and the size of the array is known.
Example:
Here is a complete example of showing how to create, initialize and process arrays:
This would produce the following result:
public class TestArray {
public static void main(String[] args) { double[] myList = {1.9, 2.9, 3.4, 3.5};
// Print all the array elements
for (double element: myList) { System.out.println(element);
}}}
Java Console Class
The Java Console class is be used to get input from console. It provides methods to read texts
and passwords.
If you read password using Console class, it will not be displayed to the user.
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The java.io.Console class is attached with system console internally. The Console class is
introduced since 1.5.
Let's see a simple example to read text from console.
1. String text=System.console().readLine();
2. System.out.println("Text is: "+text);
Java Console Example
import java.io.Console;
class ReadStringTest{
public static void main(String args[]){ Console c=System.console(); System.out.println("Enter
your name: "); String n=c.readLine(); System.out.println("Welcome "+n);
}
}
Output

Constructors
Constructor in java is a special type of method that is used to initialize the object.
Java constructor is invoked at the time of object creation. It constructs the values i.e. provides
data for the object that is why it is known as constructor.
There are basically two rules defined for the constructor.
1. Constructor name must be same as its class name
2. Constructor must have no explicit return type
Types of java constructors
There are two types of constructors:
1. Default constructor (no-arg constructor)
2. Parameterized constructor

Java Default Constructor
A constructor that have no parameter is known as default constructor.
Syntax of default constructor:
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1. <class_name>(){}
Example of default constructor
In this example, we are creating the no-arg constructor in the Bike class. It will be invoked at
the time of object creation.
class Bike1{
Bike1(){System.out.println("Bike is created");}
public static void main(String args[]){ Bike1 b=new Bike1();
}}
Example of parameterized constructor
In this example, we have created the constructor of Student class that have two parameters.
We can have any number of parameters in the constructor.
class Student4{
int id; String name;
Student4(int i,String n){ id = i;
name = n;
}
void display(){System.out.println(id+" "+name);}
public static void main(String args[]){ Student4 s1 = new Student4(111,"Karan"); Student4 s2
= new Student4(222,"Aryan"); s1.display();
s2.display();
}}
Output:
Constructor Overloading in Java
Constructor overloading is a technique in Java in which a class can have any number of
constructors that differ in parameter lists.The compiler differentiates these constructors
by taking into account the number of parameters in the list and their type.
Example of Constructor Overloading
class Student5{
int id; String name; int age;
Student5(int i,String n){ id = i;
name = n;
}
Student5(int i,String n,int a){ id = i;
name = n; age=a;
}
void display(){System.out.println(id+" "+name+" "+age);}
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public static void main(String args[]){ Student5 s1 = new Student5(111,"Karan"); Student5 s2
= new Student5(222,"Aryan",25); s1.display();
s2.display();
}}
Output:
Java Copy Constructor
There is no copy constructor in java. But, we can copy the values of one object to another like
copy constructor in C++.
There are many ways to copy the values of one object into another in java. They are:
o By constructor
oBy assigning the values of one object into another
oBy clone() method of Object class
In this example, we are going to copy the values of one object into another using java
constructor.
class Student6{
int id; String name;
Student6(int i,String n){ id = i;
name = n;
}
Student6(Student6 s){ id = s.id;
name =s.name;
}
void display(){System.out.println(id+" "+name);}
public static void main(String args[]){ Student6 s1 = new Student6(111,"Karan"); Student6 s2
= new Student6(s1); s1.display();
s2.display();
}}
Output:
Java -Methods
A Java method is a collection of statements that are grouped together to perform an
operation. When you call the System.out.println() method, for example, the system
actually executes several statements in order to display a message on the console.
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Now you will learn how to create your own methods with or without return values, invoke a
method with or without parameters, and apply method abstraction in the program design.
Creating Method
Considering the following example to explain the syntax of a method −
Syntax
Here,
•

public static − modifier

•

int − return type

•

methodName − name of the method

•

a, b − formal parameters

•

int a, int b − list of parameters

Method definition consists of a method header and a method body. The same is shown in the
following syntax −
Syntax
The syntax shown above includes −
•

modifier − It defines the access type of the method and it is optional to use.

•

returnType − Method may return a value.

•

nameOfMethod − This is the method name. The method signature consists of the method
name and the parameter list.

•

Parameter List − The list of parameters, it is the type, order, and number of parameters of
a method. These are optional, method may contain zero parameters.
• method body − The method body defines what the method does with the statements.
Call by Value and Call by Reference in Java
There is only call by value in java, not call by reference. If we call a method passing a value, it
is known as call by value. The changes being done in the called method, is not affected in
the calling method.
Example of call by value in java
In case of call by value original value is not changed. Let's take a simple example:
class Operation{
int data=50;
void change(int data){
data=data+100;//changes will be in the local variable only
}
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public static void main(String args[]){ Operation op=new Operation();
System.out.println("before change "+op.data); op.change(500);
System.out.println("after change "+op.data);
}
}
In Java, parameters are always passed by value. For example, following program prints i = 10,
j = 20.
// Test.java class Test {
// swap() doesn't swap i and j
public static void swap(Integer i, Integer j) { Integer temp = new Integer(i);
i = j;
j = temp;
}
public static void main(String[] args) { Integer i = new Integer(10);
Integer j = new Integer(20); swap(i, j);
System.out.println("i = " + i + ", j = " + j);
}
}

Static Fields and Methods
The static keyword in java is used for memory management mainly. We can apply java static
keyword with variables, methods, blocks and nested class. The static keyword belongs to
the class than instance of the class.
The static can be:
1.
2.
3.
4.

variable (also known as class variable)
method (also known as class method)
block
nested class

Java static variable
If you declare any variable as static, it is known static variable.
o The static variable can be used to refer the common property of all objects (that is not
unique for each object) e.g. company name of employees,college name of students etc.
o The static variable gets memory only once in class area at the time of class loading.
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Advantage of static variable
It makes your program memory efficient (i.e it saves memory).
Understanding problem without static variable
1. class Student{
2. int rollno;
3. String name;
4. String college="ITS"; 5. }
Example of static variable
//Program of static variable
class Student8{
int rollno;
String name;
static String college ="ITS"; Student8(int r,String n){ rollno = r;
name = n;
}
void display (){System.out.println(rollno+" "+name+" "+college);}
public static void main(String args[]){ Student8 s1 = new Student8(111,"Karan"); Student8 s2
= new Student8(222,"Aryan");
s1.display();
s2.display();
}}
Output:111 Karan ITS
222 Aryan ITS
Java static method
If you apply static keyword with any method, it is known as static method.
o A static method belongs to the class rather than object of a class.
o A static method can be invoked without the need for creating an instance of a class.
o static method can access static data member and can change the value of it.
Example of static method
//Program of changing the common property of all objects(static field).
class Student9{ int rollno; String name;
static String college = "ITS";
static void change(){ college = "BBDIT";
}
Student9(int r, String n){ rollno = r;
name = n;
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}
void display (){System.out.println(rollno+" "+name+" "+college);}
public static void main(String args[]){ Student9.change();
Student9 s1 = new Student9 (111,"Karan"); Student9 s2 = new Student9 (222,"Aryan");
Student9 s3 = new Student9 (333,"Sonoo"); s1.display();
s2.display();
s3.display();
}}
Java static block
o Is used to initialize the static data member.
o It is executed before main method at the time of class loading.
Example of static block class A2{
static{System.out.println("static block is invoked");} public static void main(String args[]){
System.out.println("Hello main");
}}
Access Control
Access Modifiers in java
There are two types of modifiers in java: access modifiers and non-access modifiers.
The access modifiers in java specifies accessibility (scope) of a data member, method,
constructor or class.
There are 4 types of java access modifiers:
1.
2.
3.
4.

private
default
protected
public

private access modifier
The private access modifier is accessible only within class.
Simple example of private access modifier
In this example, we have created two classes A and Simple. A class contains private data
member and private method. We are accessing these private members from outside the
class, so there is compile time error.
class A{
private int data=40;
private void msg(){System.out.println("Hello java");} }
public class Simple{
public static void main(String args[]){ A obj=new A();
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System.out.println(obj.data);//Compile Time Error obj.msg();//Compile Time Error
}}
2) default access modifier
If you don't use any modifier, it is treated as default bydefault. The default modifier is
accessible only within package.
Example of default access modifier
In this example, we have created two packages pack and mypack. We are accessing the A class
from outside its package, since A class is not public, so it cannot be accessed from outside
the package.
//save by A.java package pack; class A{
void msg(){System.out.println("Hello");}
}
//save by B.java package mypack; import pack.*;
class B{
public static void main(String args[]){ A obj = new A();//Compile Time Error
obj.msg();//Compile Time Error } }
In the above example, the scope of class A and its method msg() is default so it cannot be
accessed from outside the package.
3) protected access modifier
The protected access modifier is accessible within package and outside the package but
through inheritance only.
The protected access modifier can be applied on the data member, method and constructor. It
can't be applied on the class.
Example of protected access modifier
In this example, we have created the two packages pack and mypack. The A class of pack
package is public, so can be accessed from outside the package. But msg method of this
package is declared as protected, so it can be accessed from outside the class only
through inheritance.
//save by A.java package pack; public class A{
protected void msg(){System.out.println("Hello");} }
//save by B.java package mypack; import pack.*; class B extends A{
public static void main(String args[]){ B obj = new B();
obj.msg();
}}
Output:Hello
4) public access modifier
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The public access modifier is accessible everywhere. It has the widest scope among all other
modifiers.
Example of public access modifier
//save by A.java package pack; public class A{
public void msg(){System.out.println("Hello");} }
//save by B.java package mypack; import pack.*; class B{
public static void main(String args[]){ A obj = new A();
obj.msg();
}}
Output:Hello

Access

within

within

outside Modifier
package

outside package by
class

subclass only package

Private

Y

N

N

N

Default

Y

Y

N

N

Protected

Y

Y

Y

N

Public

Y

Y

Y

Y

Usage of java this keyword
Here is given the 6 usage of java this keyword.
1. this can be used to refer current class instance variable.
2. this can be used to invoke current class method (implicitly)
3. this() can be used to invoke current class constructor.
4. this can be passed as an argument in the method call.
5. this can be passed as argument in the constructor call.
6. this can be used to return the current class instance from the method.
class Student{ int rollno; String name; float fee;
PROF . SUPRIYA MANE

www.dacc.edu.in

DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI,PUNE - 45

Student(int rollno,String name,float fee){
this.rollno=rollno; this.name=name; this.fee=fee;
}
void display(){System.out.println(rollno+" "+name+" "+fee);}
}
class TestThis2{
public static void main(String args[]){ Student s1=new Student(111,"ankit",5000f); Student
s2=new Student(112,"sumit",6000f); s1.display();
s2.display();
}}
Output:
111
ankit 5000
112
sumit 6000

Java Constructor Java Method
Constructor is used to initialize the state of an object.
Method is used to expose behaviour of an object.
Constructor must not have return type.
Method must have return type.
Constructor is invoked implicitly.
Method is invoked explicitly.
The java compiler provides a default constructor if you don't have any constructor.
Method is not provided by compiler in any case.
Constructor name must be same as the class name. Method name may or may not be
same as class name.
There are many differences between constructors and methods. They are given belo

Constructor Overloading in Java
Constructor overloading is a technique in Java in which a class can have any number of
constructors that differ in parameter lists.The compiler differentiates these constructors
by taking into account the number of parameters in the list and their type.
Example of Constructor Overloading
class Student5{ int id; String name; int
age;
Student5(int i,String n){ id = i;
name = n;
}
Student5(int i,String n,int a){ id = i;
name = n; age=a;
}
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void display(){System.out.println(id+" "+name+" "+age);}
public static void main(String args[]){ Student5 s1 = new Student5(111,"Karan"); Student5 s2
= new Student5(222,"Aryan",25); s1.display();
s2.display();
}
}

Method Overloading in java
If a class has multiple methods having same name but different in parameters, it is known as
Method Overloading.
If we have to perform only one operation, having same name of the methods increases the
readability of the program.

Method Overloading: changing no. of arguments
In this example, we have created two methods, first add() method performs addition of two
numbers and second add method performs addition of three numbers.
In this example, we are creating static methods so that we don't need to create instance for
calling methods.
class Adder{
static int add(int a,int b){return a+b;}
static int add(int a,int b,int c){return a+b+c;}
}
class TestOverloading1{
public static void main(String[] args){ System.out.println(Adder.add(11,11));
System.out.println(Adder.add(11,11,11));
}}
Output:
Method Overloading: changing data type of arguments
In this example, we have created two methods that differs in data type. The first add method
receives two integer arguments and second add method receives two double arguments.
Recursion in Java
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Recursion in java is a process in which a method calls itself continuously. A method in java
that calls itself is called recursive method.
Java Recursion Example 1: Factorial Number
public class RecursionExample3 {
static int factorial(int n){
if (n == 1) return 1; else
return(n * factorial(n-1));
}}
public static void main(String[] args) { System.out.println("Factorial of 5 is: "+factorial(5));
}}
Output:
Java Garbage Collection
In java, garbage means unreferenced objects.
Garbage Collection is process of reclaiming the runtime unused memory automatically. In
other words, it is a way to destroy the unused objects.
To do so, we were using free() function in C language and delete() in C++. But, in java it is
performed automatically. So, java provides better memory management.
Advantage of Garbage Collection
o It makes java memory efficient because garbage collector removes the unreferenced
objects from heap memory.
o It is automatically done by the garbage collector(a part of JVM) so we don't need to make
extra efforts.
gc() method
The gc() method is used to invoke the garbage collector to perform cleanup processing. The
gc() is found in System and Runtime classes.
public static void gc(){}
Simple Example of garbage collection in java public class TestGarbage1{
public void finalize(){System.out.println("object is garbage collected");}
public static void main(String args[]){ TestGarbage1 s1=new TestGarbage1(); TestGarbage1
s2=new TestGarbage1(); s1=null;
s2=null; System.gc();
}}
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Java String
string is basically an object that represents sequence of char values. An array of characters
works same as java string. For example:
1. char[] ch={'j','a','v','a','t','p','o','i','n','t'};
2. String s=new String(ch); ssame as:
1. String s="javatpoint";
2. Java String class provides a lot of methods to perform operations on string such as
compare(), concat(), equals(), split(), length(), replace(), compareTo(), intern(),
substring() etc.
3. The java.lang.Stringclass implements Serializable, Comparable and CharSequence
interfaces.
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Unit 2- Classes and Objects

Object and Class in Java
Before discussing OOPs concept let us have a brief look at object and class with real world
examples.
Object in Real world:
A real world entity. Every real world object/entity has two characteristics state and behavior.
Let us take the example of a car. Its state is defined by color, current speed etc and
behavior is defined by changing speed, applying breaks etc.
Object in programming:
Like every real world object, software objects also have state and behavior. State of the object
is represented by data members or fields and behavior is represented by methods.
Class in Real world:
Let us take the example of cars. There are thousands of cars in existence but all built from the
same set of blueprints and therefore contains the same components. In other words your
car is an instance (object) and cars is the blueprint (class of objects).
Class in programming:
Class is act as a blue print or template for creating objects. It provides state and behavior for
its objects. Java is a pure object oriented language means everything we discuss in java is
an object.
Syntax:
access_modifier class class_name{ //body of the class
}
Java class has mainly two type of access level:
Default: class objects are accessible only inside the package.
Public: class objects are accessible in code in any package.
Note: If no access modifier used it is taken as default.
Example:
/**
* This class is used add and show car details.
* @author javawithease
*/
public class Car {
String carColor;
int carSpeed;
/**
* This method is used to add car details.
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* @param color
* @param speed
* @author javawithease
*/
void addCarDetails(String color, int speed){
carColor = color;
carSpeed = speed;
}
/**
* This method is used to show details.
* @author javawithease
*/
void showCarDetails(){
System.out.println("Color: " + carColor);
System.out.println("Speed: " + carSpeed);
}
public static void main(String args[]){
//creating objects
Car car1 = new Car();
Car car2 = new Car();
//method call, need object here
//because method is non-static.
car1.addCarDetails("white", 120);
car2.addCarDetails("Red", 150);
car1.showCarDetails();
car2.showCarDetails();

}
}
Output:
Color: white
Speed: 120
Color: Red
Speed: 150

Constructor:
Constructor is a special member of a class which is used to initialize the state of an object. It
provides the values to the data members at the time of object creation that is why it is
known as constructor.
Characteristics of constructor:
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1. A constructor must have the same name as of its class.
2. It is invoked at the time of object creation and used to initialize the state of an object.
3. It does not have an explicit return type.
Types of constructor:
1. Default or no-argument constructor.
2. Parameterized constructor.
Default or no-argument constructor:
A constructor with no parameter is known as default or no-argument constructor. If no
constructor is defined in the class then compiler automatically creates a default
constructor at the time of compilation.
Syntax:
Class_name(){
//optional block of code
}
Why default constructor is used?
Default constructor is used to provide default values to the object properties i.e. to provide
default state of an object.
Example:
/**
* This program is used to show the use of default constructor.
* @author javatutorialpoint
*/
public class ConstructorExample1 {
int num;
String str;
ConstructorExample1(){
System.out.println("Constructor called.");
}
public static void main(String args[]){
//constructor call
ConstructorExample1 obj1 =
new ConstructorExample1();
//print default values of object properties.
System.out.println("num = " + obj1.num);
System.out.println("str = " + obj1.str);
}

}
Output:
Constructor called.
num = 0
str = null
Note: If no constructor is defined in the class then compiler automatically creates a default
constructor at the time of compilation.
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Example:
/**
* This program is used to show that compiler will automatically
* creates the default constructor if not defined.
* @author javatutorialpoint
*/
public class ConstructorExample2 {
int num;
String str;
public static void main(String args[]){
//constructor call, compiler will automatically
//creates the default constructor
ConstructorExample2 obj1 =
new ConstructorExample2();

}
}
Output:
num = 0
str = null

//print default values of object properties.
System.out.println("num = " + obj1.num);
System.out.println("str = " + o Dismiss bj1.str);

Parameterized constructor:
A constructor with one or more arguments is known as parameterized constructor.
Why parameterized constructor is used?
Parameterized constructor is used to provide values to the object properties. By use of
parameterized constructor different objects can be initialize with different states.
Example:
/**
* This program is used to show the use of parameterized constructor.
* @author javatutorialpoint
*/
public class ConstructorExample3 {
int num;
String str;
ConstructorExample3(int n, String s){
System.out.println("Constructor called.");
num = n;
str = s;
}
public static void main(String args[]){
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//constructor call
ConstructorExample3 obj1 =
new ConstructorExample3(10, "javawithease");
//print values of object properties
System.out.println("num = " + obj1.num);
System.out.println("str = " + obj1.str);
}
}
Output:
Constructor called.
num = 10
str = javawithease
Note: If a class contains parameterized constructor and default constructor is needed than
default constructor has to be defined explicitly. In this case compiler will not provide
default constructor.
Example:
/**
* This program is used to show that if a class contains
* parameterized constructor and default constructor is needed
* than default constructor has to be defined explicitly. In this
* case compiler will not provide default constructor.
* @author javatutorialpoint
*/
public class ConstructorExample4 {
int num;
String str;
ConstructorExample4(int n, String s){
System.out.println("Constructor called.");
num = n;
str = s;
}
public static void main(String args[]){
//constructor call
ConstructorExample4 obj1 =
new ConstructorExample4(10, "javawithease");
//error, because in this case default constructor
//will not be provided by compiler.
ConstructorExample4 obj2 = new ConstructorExample4();
//print values of object properties.
System.out.println("num = " + obj1.num);
System.out.println("str = " + obj1.str);
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}

}
Output:
Exception in thread "main" java.lang.Error:
Unresolved compilation problem:
The constructor ConstructorExample4() is undefined
at com.javawithease.business.ConstructorExample4.main
(ConstructorExample4.java:23)
Constructor overloading in java.
The process of defining more than one constructor with different parameters in a class is
known as constructor overloading. Parameters can differ in number, type or order.
Example:
/**
* This program is used to show the use of constructor overloading.
* @author javatutorialpoint
*/
public class ConstructorExample5 {
int num;
boolean isStudent;
String str;
//One argument constructor
ConstructorExample5(boolean boolean1){
System.out.println("One argument constructor called.");
isStudent = boolean1;
}
//Two argument constructor
ConstructorExample5(int n, String s){
System.out.println("Two argument constructor called.");
num = n;
str = s;
}
//Three argument constructor
ConstructorExample5(boolean boolean1, int n, String s){
System.out.println("Three argument constructor called.");
isStudent = boolean1;
num = n;
str = s;
}
public static void main(String args[]){
//one argument constructor call
ConstructorExample5 obj1 = new ConstructorExample5(true);
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//print values of object properties.
System.out.println("isStudent = " + obj1.isStudent);
System.out.println("num = " + obj1.num);
System.out.println("str = " + obj1.str);
//two argument constructor call
ConstructorExample5 obj2 =
new ConstructorExample5(10, "javawithease");
//print values of object properties.
System.out.println("isStudent = " + obj2.isStudent);
System.out.println("num = " + obj2.num);
System.out.println("str = " + obj2.str);
//three argument constructor call
ConstructorExample5 obj3 = new
ConstructorExample5(false, 20, "javawithease.com");
//print values of object properties.
System.out.println("isStudent = " + obj3.isStudent);
System.out.println("num = " + obj3.num);
System.out.println("str = " + obj3.str);

}
}
Output:
isStudent = false
num = 20
str = javawithease.com

Difference between constructor and method.
Constructor
1. It has same name as of class.
2. Invoked implicitly.
3. Must not have any explicit return type.
4. It is used to initialize the state of an object.
Method
1. It may or may not have same name as of class.
2. Invoked explicitly.
3. Must have a return type.
4. It is used to show behavior of an object.
Note: An object can also perform any operation like any other method.
Does a constructor return any value?
PROF . SUPRIYA MANE

www.dacc.edu.in

DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI,PUNE - 45

Yes, a constructor implicitly returns the instance of the current class.
How to copy the values one object into another object using constructor?
Example:
/**
* This program is used to copy the values one object
* into another object using constructor.
* @author javatutorialpoint
*/
public class ConstructorExample6 {
int num;
String str;
ConstructorExample6(int n, String s){
System.out.println("Constructor called.");
num = n;
str = s;
}
//This constructor will copy the value
//of one object into another.
ConstructorExample6(ConstructorExample6 obj){
System.out.println("Constructor called
for copying value.");
num = obj.num;
str = obj.str;
}
public static void main(String args[]){
//parameterized constructor call
ConstructorExample6 obj1 = new
ConstructorExample6(10, "javawithease");
//print values of object properties.
System.out.println("obj1 num = " + obj1.num);
System.out.println("obj1 str = " + obj1.str);
//Constructor call to copy the value
//one object into other.
ConstructorExample6 obj2 = new ConstructorExample6(obj1);
//print values of object properties.
System.out.println("obj2 num = " + obj2.num);
System.out.println("obj2 str = " + obj2.str);
}

}
Output:
Constructor called for copying value.
obj2 num = 10
PROF . SUPRIYA MANE

www.dacc.edu.in

DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI,PUNE - 45

obj2 str = javawithease

Inheritance In Java
Inheritance is a way to implement IS-A relationship i.e. parent child relationship. Subclass
inherits the subclass properties like data member, methods. Inheritance is the way of reusability of code. Let us take the example of parent and child. A child inherits the
properties of its parent.
Why inheritance is used?
1. Code re-usability.
2. Run-time polymorphism.
Syntax:
class subclass extends superclass{
//subclass code
}
Types of inheritance:
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1. Single inheritance:
When a derived class inherits the properties and behavior from a single parent class. It is
known as single inheritance.
Example:
/**
* This program is used for single inheritance example.
* @author javatutorialpoint
*/
class Student {
String name = "jai";
}
public class CollegeStudent extends Student {
String className = "MCA";
/**
* This method is used to show details of a student.
* @author java tutorial point
*/
public void showDetail(){
System.out.println("Student name = " + name);
System.out.println("Student class name = " + className);
}
public static void main(String args[]){
//creating subclass object
CollegeStudent obj = new CollegeStudent();
//method call
obj.showDetail();
}
}
Output:
Student name = jai
Student class name = MCA
2. Multilevel inheritance:
When a derived class inherits the properties and behavior from a derived class. It is known as
multilevel inheritance.
Example:
/**
* This program is used for multilevel inheritance example.
* @author javatpoint
*/
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class Student {
String name = "jai";
}
class CollegeStudent extends Student {
String className = "MCA";
}
class McaStudent extends CollegeStudent{
String semester = "3rd sem.";
/**
* This method is used to show details of a student.
* @author javatpoint
*/
public void showDetail(){
System.out.println("Student name = " + name);
System.out.println("Student class name = " + className);
System.out.println("Student semester = " + semester);
}
}
public class StudentTest {
public static void main(String args[]){
//creating subclass object
McaStudent obj = new McaStudent();
//method call
obj.showDetail();
}

}
Output:
Student name = jai
Student class name = MCA
Student semester = 3rd sem.
3. Hierarchical inheritance:
When two or more derived class inherits the properties and behavior from same parent class.
It is known as hierarchical inheritance.
Example:
/**
* This program is used for Hierarchical inheritance example.
* @author javatpoint
*/
class Numbers {
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}

int a = 10;
int b = 20;

class AddNumbers extends Numbers {
/**
* This method is used to add.
* @author javatpoint
*/
public void showAdd(){
System.out.println(a + b);
}
}
class MultiplyNumbers extends Numbers {
/**
* This method is used to multiply.
* @author javatpoint
*/
public void showMultiplication(){
System.out.println(a * b);
}
}
public class Test {
public static void main(String args[]){
//creating base classes objects
AddNumbers obj1 = new AddNumbers();
MultiplyNumbers obj2 = new MultiplyNumbers();
//method calls
obj1.showAdd();
obj2.showMultiplication();
}

}
Output:
30
200
Why multiple inheritance is not supported in java?
Multiple inheritance is not supported by Java because of ambiguity problem. Let us consider
the below example. We have two classes Test1 and Test2 which have same method
show(). If multiple inheritance is possible than Test class can inherit properties and
behaviour of both Test1 and Test2 classes. Now Test class have two show() methods
inherited from Test1 and Test2. Problem occurs now in method call, when show() method
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is called with Test class object which method will be called, of Test1 class or Test2 class.
That is why multiple inheritance is not supported in java.
Example:
/**
* This is used to show that multiple inheritance
* is not supported in java in case of classes.
* @author javatpoint
*/
class Test1{
public void show(){
System.out.println("show details.");
}
}
class Test2{
public void show(){
System.out.println("show details.");
}
}
//let multiple inheritance is possible.
public class Test extends Test1, Test2 {
public static void main(String args[]){
Test obj = new Test();
//Ambiguity problem in method call
//which class show() method will be called.
obj.show();
}
}
Output:
Exception in thread "main" java.lang.Error:
Unresolved compilation problem:
at com.javawithease.business.Test.main(Test.java:19)

Interface In Java
Interface in real world:
You can see number of interface examples. Let us take example of a TV. You press change
channel button of TV remote and channel is changed. Here remote is act as an interface
between you and TV.
Dictionary meaning of interface:
A point where two systems, subjects, organizations, etc., meet and interact.
Interface in java:
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Interface is a way of implementing 100% abstraction. An interface is declared with interface
keyword. It can contain only abstract methods and static final data members Or Interface
is a group of related abstract methods.
Syntax:
Interface Interface_Name {
//abstract methods
//static final data members
}
An interface can’t be instantiated, it can be implemented by classes. To implement an
interface implements keyword is used. Interface forms a contract with your class that
force your class to have all methods defined by the interface must appear in the class. This
all enforce check is done at compile time by compiler i.e. A class that implements an
interface must implement all of the methods described in the interface.
Syntax:
class class_name implements Interface_Name {
//all methods of interface
//block of code for class
}
Note:
1. A class extends another class.
2. An interface extends another interface.
3. A class implements an interface.
Example:
/**
* This program is used to show simple interface example.
* @author javatpoint
*/
interface ShowDetails{
//This method is used to print name and age.
void showDetail(String name, int age);
}
public class InterfaceExample1 implements ShowDetails{
/**
* This method is used to print name and age.
* @author java tutorial point
*/
@Override
public void showDetail(String name, int age) {
System.out.println("Name = " + name);
System.out.println("Age = " + age);
}
public static void main(String args[]){
//object creation
InterfaceExample1 obj = new InterfaceExample1();
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}

//method call
obj.showDetail("jai", 26);

}
Output:
Name = jai
Age = 26
Multiple inheritance in java.
1. A class can implements multiple interfaces.
2. An interface can extends multiple interfaces.
Example:
/**
* This program is used to show multiple inheritance example.
* @author java tutorial point
*/
interface ShowAge{
//This method is used to print age.
void age(int age);
}
interface ShowName{
//This method is used to print name.
void name(String name);
}
public class InterfaceExample2 implements ShowAge, ShowName{
/**
* This method is used to print age.
* @author java tutorial point
*/
@Override
public void age(int age) {
System.out.println("Age = " + age);
}
/**
* This method is used to print name.
* @author java tutorial point
*/
@Override
public void name(String name) {
System.out.println("Name = " + name);
}
public static void main(String args[]){
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//object creation
InterfaceExample2 obj = new InterfaceExample2();

}

//method call
obj.name("jai");
obj.age(26);

}
Output:
Name = jai
Age = 26

Abstract class in java:

Abstract class is a way of implementing 0 to 100% abstraction. A class declared with abstract
keyword is known as an abstract class. An abstract class may or may not contain abstract
method. Abstract classes cannot be instantiated.
Syntax:
abstract class className {
// declare fields
// declare abstract/non-abstract methods
}
Abstract method:
A method with no implementation i.e. without braces and followed by a semicolon.
Syntax:
abstract return_type methodName();
Example:
/**
* This program is used to show simple use of abstract class.
* @author java tutorial
*/
abstract class GraphicObjects{
//abstract method declaration
abstract void showShape();
}
class Circle extends GraphicObjects{
/**
* This is the overridden method, provide implementation
* of abstract method according to your need.
* @author java tutorial
*/
void showShape() {
System.out.println("Object type is Circle.");
}
}
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class Rectangle extends GraphicObjects{
/**
* This is the overridden method, provide implementation
* of abstract method according to your need.
* @author java tutorial
*/
void showShape() {
System.out.println("Object type is Rectangle.");
}
}
class Triangle extends GraphicObjects{
/**
* This is the overridden method, provide implementation
* of abstract method according to your need.
* @author java tutorial
*/
void showShape() {
System.out.println("Object type is Triangle.");
}
}
public class AbstractClassExample1 {
public static void main(String args[]){
//GraphicObjects is the super class
//hence it's reference can contain subclass object.
GraphicObjects obj = new Circle();
obj.showShape();
obj = new Rectangle();
obj.showShape();
obj = new Triangle();
obj.showShape();
}
}
Output:
Object type is Circle.
Object type is Rectangle.
Object type is Triangle.
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Package:

Package is a namespace that is used to group logically related classes and interfaces.
Advantages/Benefits of package in java:
1. Package provides unique namespace.
2. Package provides access protection.
3. Package provides grouping of logically related classes and interfaces so easy to maintain.
How to create a package:
A package is created with package keyword.
Example:
PackageExample1.java
package test;
/**
* This program is used to show simple use of package.
* @author javatutorialpoint
*/
public class PackageExample1 {
public static void main(String args[]){
System.out.println("This is first package example.");
}
}
Output:
This is first package example.
How to access package from outside the package:
1. Using import keyword.
a. Import packagename.*;
All classes and interface will be accessible but not of subpackages.
b. Import packagename.classname;
Only specific class is accessible.
2. Using full qualified name.
Specific class will be accessible and no need to import but everywhere it is used fully qualified
name is needed.
Example of import packagename.*
Display.java
package com.javawithease.display;
/**
* This class is used to display entered text.
* @author javatutorialpoint
*/
public class Display {
public void displayText(String text){
System.out.println(text);
}
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}
Test.java
package test;
import display.*;
/**
* This class is used to show package use with import packagename.*.
* @author javatutorialpoint
*/
public class Test {
public static void main(String args[]){
Display display = new Display();
display.displayText("Hello java.");
}
}
Output:
Hello java.
Example of import packagename.classname
Display.java
package com.javawithease.display;
/**
* This class is used to display entered text.
* @author javatutorialpoint
*/
public class Display {
public void displayText(String text){
System.out.println(text);
}
}
Test.java
package test;
import display.Display;
/**
* This class is used to show package using import packagename.className.
* @author javatutorialpoint
*/
public class Test {
public static void main(String args[]){
Display display = new Display();
display.displayText("Hello java.");
}
}
Output:
Hello java.
Example of using full qualified name
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Display.java
package display;
/**
* This class is used to display entered text.
* @author javatutorialpoint
*/
public class Display {
public void displayText(String text){
System.out.println(text);
}
}
Test.java
package test;
/**
* This class is used to show package using full qualified name.
* @author javatutorialpoint
*/
public class Test {
public static void main(String args[]){
display.Display display =
new display.Display();
display.displayText("Hello java.");
}
}
Output:
Hello java.
Subpackage:
A package inside a package is known as subpackage.
Example:
Display.java
package com.javawithease.display;
/**
* This class is used to display entered text.
* @author javatutorialpoint
*/
public class Display {
public void displayText(String text){
System.out.println(text);
}
}
Test.java
package com.javawithease.test;
import com.javawithease.display.*;
/**
* This class is used to show sub package using import.
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* @author javatutorialpoint
*/
public class Test {
public static void main(String args[]){
Display display =
new Display();
display.displayText("Hello java.");
}
}
Output:
Hello java.
Note: If a package is import, all classes and interface will be accessible of that package but not
of subpackages. So subpackage also be import to access classes and interfaces of
subpackage.
Example:
Display.java
package com.javawithease.display;
/**
* This class is used to display entered text.
* @author javatutorialpoint
*/
public class Display {
public void displayText(String text){
System.out.println(text);
}
}
Test.java
package com.javawithease.test;
import com.javawithease.*;
/**
* This class is used to show sub package classes
* will not import if package is imported.
* @author javatutorialpoint
*/
public class Test {
public static void main(String args[]){
//Error
Display display = new Display();
display.displayText("Hello java.");
}
}
Output:
Exception in thread "main" java.lang.Error:
Unresolved compilation problems:
Display cannot be resolved to a type
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Display cannot be resolved to a type
at com.javawithease.test.Test.main(Test.java:13)

Wrapper classes in Java
The wrapper class in Java provides the mechanism to convert primitive into object and object
into primitive.
Since J2SE 5.0, autoboxing and unboxing feature convert primitives into objects and objects
into primitives automatically. The automatic conversion of primitive into an object is
known as autoboxing and vice-versa unboxing.
Use of Wrapper classes in Java
Java is an object-oriented programming language, so we need to deal with objects many times
like in Collections, Serialization, Synchronization, etc. Let us see the different scenarios,
where we need to use the wrapper classes.
Change the value in Method: Java supports only call by value. So, if we pass a primitive value,
it will not change the original value. But, if we convert the primitive value in an object, it
will change the original value.
Serialization: We need to convert the objects into streams to perform the serialization. If we
have a primitive value, we can convert it in objects through the wrapper classes.
Synchronization: Java synchronization works with objects in Multithreading.
java.util package: The java.util package provides the utility classes to deal with objects.
Collection Framework: Java collection framework works with objects only. All classes of the
collection framework (ArrayList, LinkedList, Vector, HashSet, LinkedHashSet, TreeSet,
PriorityQueue, ArrayDeque, etc.) deal with objects only.
The eight classes of the java.lang package are known as wrapper classes in Java. The list of
eight wrapper classes are given below:
Primitive Type
boolean
char
byte
short
int
long
float
double
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Unit 3- Collection
Java Collections – Table of Contents
1. ArrayList
2. LinkedList
3. Vector
4. HashSet
5. LinkedHashSet
6. TreeSet
7. HashMap
8. TreeMap
9. LinkedHashMap
10. Hashtable
11. Iterator and ListIterator
12. Comparable and Comparator
13. Java Collections Interview Questions
Collections Framework hierarchy
Java Collections
Java Collections – List
A List is an ordered Collection (sometimes called a sequence). Lists may contain duplicate
elements. Elements can be inserted or accessed by their position in the list, using a zerobased index.
ArrayList
Here is the list of all the tutorials published on the ArrayList.
ArrayList Basics
ArrayList in Java
Initialize ArrayList
Loop ArrayList
Find length of ArrayList
ArrayList Sorting
Sort ArrayList
Sort ArrayList in Descending order
Sort ArrayList of Objects using Comparable and Comparator
ArrayList Add/Remove
Add element to ArrayList
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Add element at particular index of ArrayList
Append Collection elements to ArrayList
Copy All List elements to ArrayList
Insert all the collection elements to the specified position in ArrayList
Remove element from the specified index in ArrayList
Remove specified element from ArrayList
Get/Search in ArrayList
Get Sub List of ArrayList
Get the index of last occurrence of the element in the ArrayList
Get element from ArrayList
Get the index of first occurrence of the element in the ArrayList
Check whether element exists in ArrayList
Other Tutorials on ArrayList
Compare two ArrayList
Synchronize ArrayList
Swap two elements in ArrayList
Override toString() method – ArrayList
Serialize ArrayList
Join two ArrayList
Clone ArrayList to another ArrayList
Make ArrayList Empty
Check whether ArrayList is empty or not
Trim the Size of ArrayList
Replace the value of existing element in ArrayList
Increase the capacity(size) of ArrayList
ArrayList Conversions:
Convert ArrayList to String Array
Convert Array to ArrayList
Differences:
ArrayList vs Vector
ArrayList vs HashMap
ArrayList vs LinkedList
LinkedList
Here is the list of all the tutorials published on the LinkedList.
LinkedList Basics
LinkedList in Java
How to iterate LinkedList
LinkedList Add/Remove
Adding an element to LinkedList
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Add element at specific index in LinkedList
Add element at the beginning and end of LinkedList
Adding an element to the front of LinkedList
Remove First and last elements from LinkedList
Remove element from specific index
Remove specified element from LinkedList
Remove All elements from LinkedList
Append all the elements of a List to LinkedList
Get/Search in LinkedList
Get first and last elements from LinkedList
Get element from specific index of LinkedList
Search element in LinkedList
Get Sub list of LinkedList
LinkedList Iterator/ListIterator
LinkedList Iterator example
LinkedList ListIterator example
Iterate a LinkedList in reverse Order
Other Tutorials on LinkedList
Replace element with a new value in LinkedList
Check whether a particular element exists in LinkedList
Clone a LinkedList to another LinkedList
Get the index of last occurrence of an element in LinkedList
LinkedList push() and pop() methods
LinkedList poll(), pollFirst() and pollLast() methods
LinkedList peek(), peekFirst() and peekLast() methods
Conversion
Convert LinkedList to ArrayList
Convert LinkedList to Array
Vector
Here is the list of all the tutorials published on the Vector.
Vector basics
Vector in Java
Get sub list from Vector
Sort Vector using Collections.sort()
Search element in Vector using index
Copy Elements of one Vector to another
Remove/Sort/Replace in Vector
Remove element from Vector
Remove element from specified index in Vector
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Remove all elements from Vector
Replace element in Vector
Set Vector size
Vector -Iterator/ListIterator/Enumeration
Vector enumeration example
Vector Iterator example
Vector ListIterator example
Conversions
Convert Vector to List
Convert Vector to ArrayList
Convert Vector to String Array
Java Collections – Set
A Set is a Collection that cannot contain duplicate elements. There are three main
implementations of Set interface: HashSet, TreeSet, and LinkedHashSet. HashSet, which
stores its elements in a hash table, is the best-performing implementation; however it
makes no guarantees concerning the order of iteration. TreeSet, which stores its elements
in a red-black tree, orders its elements based on their values; it is substantially slower
than HashSet. LinkedHashSet, which is implemented as a hash table with a linked list
running through it, orders its elements based on the order in which they were inserted
into the set (insertion-order).
HashSet
Here is the list of all the tutorials published on the HashSet.
HashSet in Java
Delete all elements from HashSet
How to iterate through a HashSet
Convert a HashSet to an array
Convert a HashSet to a TreeSet
Convert HashSet to a List/ArrayList
HashSet vs HashMap
LinkedHashSet
LinkedHashSet in Java
List Vs Set
TreeSet
TreeSet in Java
HashSet vs TreeSet
Java Collections – Map
A Map is an object that maps keys to values. A map cannot contain duplicate keys. There are
three main implementations of Map interfaces: HashMap, TreeMap, and LinkedHashMap.
HashMap: it makes no guarantees concerning the order of iteration
TreeMap: It stores its elements in a red-black tree, orders its elements based on their values;
it is substantially slower than HashMap.
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LinkedHashMap: It orders its elements based on the order in which they were inserted into
the set (insertion-order).
HashMap
Here is the list of all the tutorials published on the HashMap.
HashMap Basics
HashMap in Java
How to iterate HashMap
Sort HashMap by Keys and values
Get Size of HashMap
Remove Key-value mapping from HashMap
Remove all mapping from HashMap
How to check if HashMap is empty or not?
Get/Search in HashMap
Check if particular key exists in HashMap
Check if particular value exists in HashMap
Serialize/Synchronize
Serialize HashMap
Synchronize HashMap
Differences
HashMap vs Hashtable
HashSet vs HashMap
Other Tutorials on HashMap
HashMap Iterator example
Copy one HashMap to another
Get value from HashMap using Key
Get Set view of keys from HashMap
Clone a HashMap
TreeMap
TreeMap in Java
Iterate TreeMap
Sort TreeMap
Iterate TreeMap in Reverse order
Get Sub Map from TreeMap
LinkedHashMap
LinkedHashMap in Java
Hashtable
Hashtable in Java
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Java Collections – Iterator/ListIterator
Both Iterator and ListIterator are used to iterate through elements of a collection class. Using
Iterator we can traverse in one direction (forward) while using ListIterator we can
traverse the collection class on both the directions(backward and forward). To know
more differences between these two refer this article: Difference between Iterator and
ListIterator.
Iterator
ListIterator
What is a Java Collection Framework?
A Java collection framework provides an architecture to store and manipulate a group of
objects. A Java collection framework includes the following:
Interfaces
Classes
Algorithm
Let’s learn about them in detail:
Interfaces: Interface in Java refers to the abstract data types. They allow Java collections to be
manipulated independently from the details of their representation. Also, they form a
hierarchy in object-oriented programming languages.
Classes: Classes in Java are the implementation of the collection interface. It basically refers to
the data structures that are used again and again.
Algorithm: Algorithm refers to the methods which are used to perform operations such as
searching and sorting, on objects that implement collection interfaces. Algorithms are
polymorphic in nature as the same method can be used to take many forms or you can say
perform different implementations of the Java collection interface.
Why use Java collection?
There are several benefits of using Java collections such as:
Reducing the effort required to write the code by providing useful data structures and
algorithms
Java collections provide high-performance and high-quality data structures and algorithms
thereby increasing the speed and quality
Unrelated APIs can pass collection interfaces back and forth
Decreases extra effort required to learn, use, and design new API’s
Supports reusability of standard data structures and algorithms
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Java Collection Framework Hierarchy
As we have learned Java collection framework includes interfaces and classes. Now, let us see
the Java collections framework hierarchy.

Java Collections : Interface
Iterator interface : Iterator is an interface that iterates the elements. It is used to traverse the
list and modify the elements. Iterator interface has three methods which are mentioned
below:
public boolean hasNext() – This method returns true if the iterator has more elements.
public object next() – It returns the element and moves the cursor pointer to the nextelement.
public void remove() – This method removes the last elements returned by the iterator.
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Create a Collection
As just mentioned above, you do not create a Collection instance directly, but an instance of
one of the subtypes of Collection. Here is an example of creating a List which is a subtype
of Collection:
Collection collection = new ArrayList();
The above example works for every subtype of Collection.
Collection Subtypes
The following interfaces (collection types) extends the Java Collection interface:
List
Set
SortedSet
NavigableSet
Queue
Deque
Java does not come with a usable implementation of the Collection interface, so you will have
to use one of the listed subtypes. The Collection interface just defines a set of methods
(behaviour) that each of these Collection subtypes share. This makes it possible ignore
what specific type of Collection you are using, and just treat it as a Collection. This is
standard inheritance, so there is nothing magical about, but it can still be a nice feature
from time to time. Later sections in this text will describe the most used of these common
operations.
Here is a method that operates on a Collection:
public class MyCollectionUtil{
public static void doSomething(Collection collection) {
Iterator iterator = collection.iterator();
while(iterator.hasNext()){
Object object = iterator.next();
//do something to object here...
}

}
}
And here are a few ways to call this method with different Collection subtypes:
Set set = new HashSet();
List list = new ArrayList();
MyCollectionUtil.doSomething(set);
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MyCollectionUtil.doSomething(list);
Add Element to Collection
Regardless of what Collection subtype you are using there are a few standard methods to add
elements to a Collection. Adding an element to a Collection is done via the add() method.
Here is an example of adding an element to a Java Collection:
String anElement = "an element";
Collection collection = new HashSet();
boolean didCollectionChange = collection.add(anElement);
The add() method adds the given element to the collection, and returns true if the Collection
changed as a result of calling the add() method. A Set for instance may not have changed.
If the Set already contained that element, it is not added again. On the other hand, if you
called add() on a List and the List already contained that element, the element would then
exist twice in the List.
Remove Element From Collection
The remove() method removes the given element from the Collection and returns true if the
removed element was present in the Collection, and was removed. If the element was not
present, the remove() method returns false. Here is an example of removing an element
from a Java Collection:
boolean wasElementRemoved = collection.remove("an element");
Add Collection of Objects to Collection
You can also add a collection of objects to a Java Collection using the addAll(). Here is an
example of adding a collection of objects to a Java Collection:
Set aSet = ... // get Set with elements from somewhere
Collection collection = new HashSet();
collection.addAll(aSet); //returns boolean too, but ignored here
The Java Collection addAll() adds all elements found in the Collection passed as parameter to
the method. The Collection object itself is not added. Only its elements. If you had called
add() with the Collection as parameter instead, the Collection object itself would have
been added, not its elements.
Exactly how the addAll() method behaves depends on the Collection subtype. Some Collection
subtypes allows the same element to be added more than once, and others don't.
Remove Collection of Elements From Collection
The Java Collection removeAll() removes all elements found the Collection passed as
parameter to the method. If the Collection parameter contains any elements not found the
target collection, these are just ignored. Here is an example of removing a collection of
elements from a Java Collection:
Collection objects = //... get a collection of objects from somewhere.
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collection.removeAll(objects);
Retain All Elements From a Collection in Another Collection
The Java Collection retainAll() does the opposite of removeAll(). Instead of removing all the
elements found in the parameter Collection, it keeps all these elements, and removes all
other elements. Keep in mind, that only if the elements were already contained in the
target collection, are they retained. Any new elements found in the parameter Collection
which are not in the target collection, are not automatically added. They are just ignored.
Here is an example of retaining all elements from one Colletion in another Java Collection:
Collection colA = new ArrayList();
Collection colB = new ArrayList();
colA.add("A");
colA.add("B");
colA.add("C");
colB.add("1");
colB.add("2");
colB.add("3");
Collection target = new HashSet();
target.addAll(colA);
target.addAll(colB);

//target now contains [A,B,C]
//target now contains [A,B,C,1,2,3]

target.retainAll(colB); //target now contains [1,2,3]
Checking if a Collection Contains a Certain Element
The Collection interface has two methods to check if a Collection contains one or more certain
elements. These are the contains() and containsAll() methods. They are illustrated here:
Collection collection = new HashSet();
boolean containsElement = collection.contains("an element");
Collection elements = new HashSet();
boolean containsAll = collection.containsAll(elements);
contains() returns true if the collection contains the element, and false if not.
containsAll() returns true if the collection contains all the elements in the parameter
collection, and false if not.
Collection Size
You can check the size of a collection using the size() method. By "size" is meant the number
of elements in the collection. Here is an example:
int numberOfElements = collection.size();
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Iterate a Collection
You can iterate all elements of a collection. This is done by obtaining an Java Iterator from the
collection, and iterate through that. Here is how it looks:
Collection collection = new HashSet();
//... add elements to the collection
Iterator iterator = collection.iterator();
while(iterator.hasNext()){
Object object = iterator.next();
System.out.println(object);
}
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Unit 4- File and Exception Handling
Exception handling is one of the most important feature of java programming that allows us
to handle the runtime errors caused by exceptions. In this guide, we will learn what is an
exception, types of it, exception classes and how to handle exceptions in java with
examples.
What is an exception?
An Exception is an unwanted event that interrupts the normal flow of the program. When an
exception occurs program execution gets terminated. In such cases we get a system
generated error message. The good thing about exceptions is that they can be handled in
Java. By handling the exceptions we can provide a meaningful message to the user about
the issue rather than a system generated message, which may not be understandable to a
user.
Why an exception occurs?
There can be several reasons that can cause a program to throw exception. For example:
Opening a non-existing file in your program, Network connection problem, bad input data
provided by user etc.
Exception Handling
If an exception occurs, which has not been handled by programmer then program execution
gets terminated and a system generated error message is shown to the user.
Advantage of exception handling
Exception handling ensures that the flow of the program doesn’t break when an exception
occurs. For example, if a program has bunch of statements and an exception occurs mid
way after executing certain statements then the statements after the exception will not
execute and the program will terminate abruptly.
By handling we make sure that all the statements execute and the flow of program doesn’t
break.
Difference between error and exception
Errors indicate that something severe enough has gone wrong, the application should crash
rather than try to handle the error.
Exceptions are events that occurs in the code. A programmer can handle such conditions and
take necessary corrective actions. Few examples:
NullPointerException – When you try to use a reference that points to null.
ArithmeticException – When bad data is provided by user, for example, when you try to
divide a number by zero this exception occurs because dividing a number by zero is
undefined.
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ArrayIndexOutOfBoundsException – When you try to access the elements of an array out of
its bounds, for example array size is 5 (which means it has five elements) and you are
trying to access the 10th element.
Exception classes hierarchy
Types of exceptions
There are two types of exceptions in Java:
1)Checked exceptions
2)Unchecked exceptions
I have covered this in detail in a separate tutorial: Checked and Unchecked exceptions in Java.
Checked exceptions
All exceptions other than Runtime Exceptions are known as Checked exceptions as the
compiler checks them during compilation to see whether the programmer has handled
them or not. If these exceptions are not handled/declared in the program, you will get
compilation error. For example, SQLException, IOException, ClassNotFoundException etc.
Unchecked Exceptions
Runtime Exceptions are also known as Unchecked Exceptions. These exceptions are not
checked at compile-time so compiler does not check whether the programmer has
handled them or not but it’s the responsibility of the programmer to handle these
exceptions and provide a safe exit. For example, ArithmeticException,
NullPointerException, ArrayIndexOutOfBoundsException etc.
Try block
The try block contains set of statements where an exception can occur. A try block is always
followed by a catch block, which handles the exception that occurs in associated try block.
A try block must be followed by catch blocks or finally block or both.
Syntax of try block
try{
//statements that may cause an exception
}
While writing a program, if you think that certain statements in a program can throw a
exception, enclosed them in try block and handle that exception
Catch block
A catch block is where you handle the exceptions, this block must follow the try block. A
single try block can have several catch blocks associated with it. You can catch different
exceptions in different catch blocks. When an exception occurs in try block, the
corresponding catch block that handles that particular exception executes. For example if
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an arithmetic exception occurs in try block then the statements enclosed in catch block for
arithmetic exception executes.
yntax of try catch in java
try
{
//statements that may cause an exception
}
catch (exception(type) e(object))
{
//error handling code
}
class Example1 {
public static void main(String args[]) {
int num1, num2;
try {
/* We suspect that this block of statement can throw
* exception so we handled it by placing these statements
* inside try and handled the exception in catch block
*/
num1 = 0;
num2 = 62 / num1;
System.out.println(num2);
System.out.println("Hey I'm at the end of try block");
}
catch (ArithmeticException e) {
/* This block will only execute if any Arithmetic exception
* occurs in try block
*/
System.out.println("You should not divide a number by zero");
}
catch (Exception e) {
/* This is a generic Exception handler which means it can handle
* all the exceptions. This will execute if the exception is not
* handled by previous catch blocks.
*/
System.out.println("Exception occurred");
}
System.out.println("I'm out of try-catch block in Java.");
}
}
Output:
PROF . SUPRIYA MANE

www.dacc.edu.in

DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI,PUNE - 45

You should not divide a number by zero
I'm out of try-catch block in Java.
A finally block contains all the crucial statements that must be executed whether exception
occurs or not. The statements present in this block will always execute regardless of
whether exception occurs in try block or not such as closing a connection, stream etc.
Syntax of Finally block
try {
//Statements that may cause an exception
}
catch {
//Handling exception
}
finally {
//Statements to be executed
}
A Simple Example of finally block
Here you can see that the exception occurred in try block which has been handled in catch
block, after that finally block got executed.
class Example
{
public static void main(String args[]) {
try{
int num=121/0;
System.out.println(num);
}
catch(ArithmeticException e){
System.out.println("Number should not be divided by zero");
}
/* Finally block will always execute
* even if there is no exception in try block
*/
finally{
System.out.println("This is finally block");
}
System.out.println("Out of try-catch-finally");
}
}
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Output:
Number should not be divided by zero
This is finally block
Out of try-catch-finally
Another example of finally block and return statement
You can see that even though we have return statement in the method, the finally block still
runs.
class JavaFinally
{
public static void main(String args[])
{
System.out.println(JavaFinally.myMethod());
}
public static int myMethod()
{
try {
return 112;
}
finally {
System.out.println("This is Finally block");
System.out.println("Finally block ran even after return statement");
}
}
}
Output of above program:
This is Finally block
Finally block ran even after return statement
112
To see more examples of finally and return refer: Java finally block and return statement
.
Cases when the finally block doesn’t execute
The circumstances that prevent execution of the code in a finally block are:
– The death of a Thread
– Using of the System. exit() method.
– Due to an exception arising in the finally block.
Finally and Close()
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close() statement is used to close all the open streams in a program. Its a good practice to use
close() inside finally block. Since finally block executes even if exception occurs so you can
be sure that all input and output streams are closed properly regardless of whether the
exception occurs or not.
For example:
....
try{
OutputStream osf = new FileOutputStream( "filename" );
OutputStream osb = new BufferedOutputStream(opf);
ObjectOutput op = new ObjectOutputStream(osb);
try{
output.writeObject(writableObject);
}
finally{
op.close();
}
}
catch(IOException e1){
System.out.println(e1);
}
...
Finally block without catch
A try-finally block is possible without catch block. Which means a try block can be used with
finally without having a catch block.
...
InputStream input = null;
try {
input = new FileInputStream("inputfile.txt");
}
finally {
if (input != null) {
try {
in.close();
}catch (IOException exp) {
System.out.println(exp);
}
}
}
...
Finally block and System.exit()
System.exit() statement behaves differently than return statement. Unlike return statement
whenever System.exit() gets called in try block then Finally block doesn’t execute. Here is
a code snippet that demonstrate the same:
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....
try {
//try block
System.out.println("Inside try block");
System.exit(0)
}
catch (Exception exp) {
System.out.println(exp);
}
finally {
System.out.println("Java finally block");
}
....
In the above example if the System.exit(0) gets called without any exception then finally
won’t execute. However if any exception occurs while calling System.exit(0) then finally
block will be executed.
try-catch-finally block
Either a try statement should be associated with a catch block or with finally.
Since catch performs exception handling and finally performs the cleanup, the best approach
is to use both of them.
Syntax:
try {
//statements that may cause an exception
}
catch (…) {
//error handling code
}
finally {
//statements to be executed
}
Examples of Try catch finally blocks
Example 1: The following example demonstrate the working of finally block when no
exception occurs in try block
class Example1{
public static void main(String args[]){
try{
System.out.println("First statement of try block");
int num=45/3;
System.out.println(num);
}
catch(ArrayIndexOutOfBoundsException e){
System.out.println("ArrayIndexOutOfBoundsException");
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}
finally{
System.out.println("finally block");
}
System.out.println("Out of try-catch-finally block");

}
}
Output:

First statement of try block
15
finally block
Out of try-catch-finally block
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Unit 5- Applet, AWT and Swing Programming
An applet is a Java program that runs in a Web browser. An applet can be a fully functional
Java application because it has the entire Java API at its disposal.
There are some important differences between an applet and a standalone Java application,
including the following −
An applet is a Java class that extends the java.applet.Applet class.
A main() method is not invoked on an applet, and an applet class will not define main().
Applets are designed to be embedded within an HTML page.
When a user views an HTML page that contains an applet, the code for the applet is
downloaded to the user's machine.
A JVM is required to view an applet. The JVM can be either a plug-in of the Web browser or a
separate runtime environment.
The JVM on the user's machine creates an instance of the applet class and invokes various
methods during the applet's lifetime.
Applets have strict security rules that are enforced by the Web browser. The security of an
applet is often referred to as sandbox security, comparing the applet to a child playing in a
sandbox with various rules that must be followed.
Other classes that the applet needs can be downloaded in a single Java Archive (JAR) file.
Life Cycle of an Applet
Four methods in the Applet class gives you the framework on which you build any serious
applet −
init − This method is intended for whatever initialization is needed for your applet. It is called
after the param tags inside the applet tag have been processed.
start − This method is automatically called after the browser calls the init method. It is also
called whenever the user returns to the page containing the applet after having gone off to
other pages.
stop − This method is automatically called when the user moves off the page on which the
applet sits. It can, therefore, be called repeatedly in the same applet.
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destroy − This method is only called when the browser shuts down normally. Because applets
are meant to live on an HTML page, you should not normally leave resources behind after
a user leaves the page that contains the applet.
paint − Invoked immediately after the start() method, and also any time the applet needs to
repaint itself in the browser. The paint() method is actually inherited from the java.awt.
A "Hello, World" Applet
Following is a simple applet named HelloWorldApplet.java −
import java.applet.*;
import java.awt.*;
public class HelloWorldApplet extends Applet {
public void paint (Graphics g) {
g.drawString ("Hello World", 25, 50);
}
}
These import statements bring the classes into the scope of our applet class −
java.applet.Applet
java.awt.Graphics

The Applet Class
Every applet is an extension of the java.applet.Applet class. The base Applet class provides
methods that a derived Applet class may call to obtain information and services from the
browser context.
These include methods that do the following −
Get applet parameters
Get the network location of the HTML file that contains the applet
Get the network location of the applet class directory
Print a status message in the browser
Fetch an image
Fetch an audio clip
Play an audio clip
Resize the applet
Additionally, the Applet class provides an interface by which the viewer or browser obtains
information about the applet and controls the applet's execution. The viewer may −
Request information about the author, version, and copyright of the applet
Request a description of the parameters the applet recognizes
Initialize the applet
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Destroy the applet
Start the applet's execution
Stop the applet's execution
The Applet class provides default implementations of each of these methods. Those
implementations may be overridden as necessary.
The "Hello, World" applet is complete as it stands. The only method overridden is the paint
method.
Invoking an Applet
An applet may be invoked by embedding directives in an HTML file and viewing the file
through an applet viewer or Java-enabled browser.
The <applet> tag is the basis for embedding an applet in an HTML file. Following is an
example that invokes the "Hello, World" applet −
<html>
<title>The Hello, World Applet</title>
<hr>
<applet code = "HelloWorldApplet.class" width = "320" height = "120">
If your browser was Java-enabled, a "Hello, World"
message would appear here.
</applet>
<hr>
</html>
Note − You can refer to HTML Applet Tag to understand more about calling applet from
HTML.
The code attribute of the <applet> tag is required. It specifies the Applet class to run. Width
and height are also required to specify the initial size of the panel in which an applet runs.
The applet directive must be closed with an </applet> tag.
If an applet takes parameters, values may be passed for the parameters by adding <param>
tags between <applet> and </applet>. The browser ignores text and other tags between
the applet tags.
Non-Java-enabled browsers do not process <applet> and </applet>. Therefore, anything that
appears between the tags, not related to the applet, is visible in non-Java-enabled
browsers.
The viewer or browser looks for the compiled Java code at the location of the document. To
specify otherwise, use the codebase attribute of the <applet> tag as shown −
<applet codebase = "https://amrood.com/applets" code = "HelloWorldApplet.class"
width = "320" height = "120">
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If an applet resides in a package other than the default, the holding package must be specified
in the code attribute using the period character (.) to separate package/class components.
For example −
<applet = "mypackage.subpackage.TestApplet.class"
width = "320" height = "120">
Getting Applet Parameters
The following example demonstrates how to make an applet respond to setup parameters
specified in the document. This applet displays a checkerboard pattern of black and a
second color.
The second color and the size of each square may be specified as parameters to the applet
within the document.
CheckerApplet gets its parameters in the init() method. It may also get its parameters in the
paint() method. However, getting the values and saving the settings once at the start of
the applet, instead of at every refresh, is convenient and efficient.
The applet viewer or browser calls the init() method of each applet it runs. The viewer calls
init() once, immediately after loading the applet. (Applet.init() is implemented to do
nothing.) Override the default implementation to insert custom initialization code.
The Applet.getParameter() method fetches a parameter given the parameter's name (the
value of a parameter is always a string). If the value is numeric or other non-character
data, the string must be parsed.
import java.applet.*;
import java.awt.*;
public class CheckerApplet extends Applet {
int squareSize = 50; // initialized to default size
public void init() {}
private void parseSquareSize (String param) {}
private Color parseColor (String param) {}
public void paint (Graphics g) {}
}

Application Conversion to Applets
It is easy to convert a graphical Java application (that is, an application that uses the AWT and
that you can start with the Java program launcher) into an applet that you can embed in a
web page.
Following are the specific steps for converting an application to an applet.
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Make an HTML page with the appropriate tag to load the applet code.
Supply a subclass of the JApplet class. Make this class public. Otherwise, the applet cannot be
loaded.
Eliminate the main method in the application. Do not construct a frame window for the
application. Your application will be displayed inside the browser.
Move any initialization code from the frame window constructor to the init method of the
applet. You don't need to explicitly construct the applet object. The browser instantiates it
for you and calls the init method.
Remove the call to setSize; for applets, sizing is done with the width and height parameters in
the HTML file.
Remove the call to setDefaultCloseOperation. An applet cannot be closed; it terminates when
the browser exits.
If the application calls setTitle, eliminate the call to the method. Applets cannot have title
bars. (You can, of course, title the web page itself, using the HTML title tag.)
Don't call setVisible(true). The applet is displayed automatically.

Java Abstract Window Toolkit(AWT)

Java AWT is an API that contains large number of classes and methods to create and manage
graphical user interface ( GUI ) applications. The AWT was designed to provide a common
set of tools for GUI design that could work on a variety of platforms. The tools provided by
the AWT are implemented using each platform's native GUI toolkit, hence preserving the
look and feel of each platform. This is an advantage of using AWT. But the disadvantage of
such an approach is that GUI designed on one platform may look different when displayed
on another platform that means AWT component are platform dependent.
AWT is the foundation upon which Swing is made i.e Swing is a improved GUI API that
extends the AWT. But now a days AWT is merely used because most GUI Java programs
are implemented using Swing because of its rich implementation of GUI controls and lightweighted nature.
Java AWT Hierarchy
The hierarchy of Java AWT classes are given below, all the classes are available in java.awt
package.
heirarchy of component class
Component class
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Component class is at the top of AWT hierarchy. It is an abstract class that encapsulates all
the attributes of visual component. A component object is responsible for remembering
the current foreground and background colors and the currently selected text font.
Container
Container is a component in AWT that contains another component like button, text field,
tables etc. Container is a subclass of component class. Container class keeps track of
components that are added to another component.
Panel
Panel class is a concrete subclass of Container. Panel does not contain title bar, menu bar or
border. It is container that is used for holding components.
Window class
Window class creates a top level window. Window does not have borders and menubar.
Frame
Frame is a subclass of Window and have resizing canvas. It is a container that contain several
different components like button, title bar, textfield, label etc. In Java, most of the AWT
applications are created using Frame window. Frame class has two different constructors,
Frame() throws HeadlessException
Frame(String title) throws HeadlessException
Creating a Frame
There are two ways to create a Frame. They are,
By Instantiating Frame class
By extending Frame class
Creating Frame Window by Instantiating Frame class
import java.awt.*;
public class Testawt
{
Testawt()
{
Frame fm=new Frame(); //Creating a frame
Label lb = new Label("welcome to java graphics"); //Creating a label
fm.add(lb);
//adding label to the frame
fm.setSize(300, 300); //setting frame size.
fm.setVisible(true); //set frame visibilty true
}
public static void main(String args[])
{
Testawt ta = new Testawt();
}
}
creating Frame Window
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Creating Frame window by extending Frame class
package testawt;
import java.awt.*;
import java.awt.event.*;
public class Testawt extends Frame
{
public Testawt()
{
Button btn=new Button("Hello World");
add(btn);
//adding a new Button.
setSize(400, 500);
//setting size.
setTitle("StudyTonight"); //setting title.
setLayout(new FlowLayout());
//set default layout for frame.
setVisible(true);
//set frame visibilty true.
}
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AWT Label
In Java, AWT contains a Label Class. It is used for placing text in a container. Only Single line
text is allowed and the text can not be changed directly.

Label Declaration:
public class Label extends Component implements Accessible

Example:
In this example, we are creating two labels to display text to the frame.

import java.awt.*;
class LabelDemo1
{
public static void main(String args[])
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{
Frame l_Frame= new Frame("studytonight ==> Label Demo");
Label lab1,lab2;
lab1=new Label("Welcome to studytonight.com");
lab1.setBounds(50,50,200,30);
lab2=new Label("This Tutorial is of Java");
lab2.setBounds(50,100,200,30);
l_Frame.add(lab1);
l_Frame.add(lab2);
l_Frame.setSize(500,500);
l_Frame.setLayout(null);
l_Frame.setVisible(true);
}
}
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AWT TextField
In Java, AWT contains aTextField Class. It is used for displaying single line text.

TextField Declaration:
public class TextField extends TextComponent

Example:
We are creating two textfields to display single line text string. This text is editable in nature,
see the below example.

import java.awt.*;
class TextFieldDemo1{
public static void main(String args[]){
Frame TextF_f= new Frame("studytonight ==>TextField");
TextField text1,text2;
text1=new TextField("Welcome to studytonight");
text1.setBounds(60,100, 230,40);
text2=new TextField("This tutorial is of Java");
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text2.setBounds(60,150, 230,40);
TextF_f.add(text1);
TextF_f.add(text2);
TextF_f.setSize(500,500);
TextF_f.setLayout(null);
TextF_f.setVisible(true);
}
}
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AWT TextArea
In Java, AWT contains aTextArea Class. It is used for displaying multiple-line text.

TextArea Declaration:
public class TextArea extends TextComponent

Example:
In this example, we are creating a TextArea that is used to display multiple-line text string and
allows text editing as well.

import java.awt.*;
public class TextAreaDemo1
{
TextAreaDemo1()
{
Frame textArea_f= new Frame();
TextArea area=new TextArea("Welcome to studytonight.com");
area.setBounds(30,40, 200,200);
textArea_f.add(area);
textArea_f.setSize(300,300);
textArea_f.setLayout(null);
textArea_f.setVisible(true);
}
public static void main(String args[])
{
new TextAreaDemo1();
}
}
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AWT Checkbox
In Java, AWT contains a Checkbox Class. It is used when we want to select only one option
i.e true or false. When the checkbox is checked then its state is "on" (true) else it is "off"(false).

Checkbox Syntax
public class Checkbox extends Component implements ItemSelectable, Accessible

Example:
In this example, we are creating checkbox that are used to get user input. If checkbox is
checked it returns true else returns false.
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import java.awt.*;
public class CheckboxDemo1
{
CheckboxDemo1(){
Frame checkB_f= new Frame("studytonight ==>Checkbox Example");
Checkbox ckbox1 = new Checkbox("Yes", true);
ckbox1.setBounds(100,100, 60,60);
Checkbox ckbox2 = new Checkbox("No");
ckbox2.setBounds(100,150, 60,60);
checkB_f.add(ckbox1);
checkB_f.add(ckbox2);
checkB_f.setSize(400,400);
checkB_f.setLayout(null);
checkB_f.setVisible(true);
}
public static void main(String args[])
{
new CheckboxDemo1();
}
}
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AWT CheckboxGroup
In Java, AWT contains aCheckboxGroup Class. It is used to group a set of Checkbox. When
Checkboxes are grouped then only one box can be checked at a time.

CheckboxGroup Declaration:
public class CheckboxGroup extends Object implements Serializable

Example:
This example creates a checkboxgroup that is used to group multiple checkbox in a single
unit. It is helpful when we have to select single choice among the multiples.

import java.awt.*;
public class CheckboxGroupDemo
{
CheckboxGroupDemo(){
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Frame ck_groupf= new Frame("studytonight ==>CheckboxGroup");
CheckboxGroupobj = new CheckboxGroup();
Checkbox ckBox1 = new Checkbox("Yes", obj, true);
ckBox1.setBounds(100,100, 50,50);
Checkbox ckBox2 = new Checkbox("No", obj, false);
ckBox2.setBounds(100,150, 50,50);
ck_groupf.add(ckBox1);
ck_groupf.add(ckBox2);
ck_groupf.setSize(400,400);
ck_groupf.setLayout(null);
ck_groupf.setVisible(true);
}
public static void main(String args[])
{
new CheckboxGroupDemo();
}
}
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AWT Choice
In Java, AWT contains a Choice Class. It is used for creating a drop-down menu of choices.
When a user selects a particular item from the drop-down then it is shown on the top of the
menu.

Choice Declaration:
public class Choice extends Component implements ItemSelectable, Accessible

Example:
In this example, we are creating drop-down menu that is used to get user choice from multiple
choices.

import java.awt.*;
public class ChoiceDemo
{
ChoiceDemo()
{
Frame choice_f= new Frame();
Choice obj=new Choice();
obj.setBounds(80,80, 100,100);
obj.add("Red");
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obj.add("Blue");
obj.add("Black");
obj.add("Pink");
obj.add("White");
obj.add("Green");
choice_f.add(obj);
choice_f.setSize(400,400);
choice_f.setLayout(null);
choice_f.setVisible(true);
}
public static void main(String args[])
{
new ChoiceDemo();
}
}
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AWT List
In Java, AWT contains a List Class. It is used to represent a list of items together. One or
more than one item can be selected from the list.

List Declaration:
public class List extends Component implements ItemSelectable, Accessible

Example:
In this example, we are creating a list that is used to list out the items.

import java.awt.*;
public class ListDemo
{
ListDemo()
{
Frame list_f= new Frame();
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List obj=new List(6);
obj.setBounds(80,80, 100,100);
obj.add("Red");
obj.add("Blue");
obj.add("Black");
obj.add("Pink");
obj.add("White");
obj.add("Green");
list_f.add(obj);
list_f.setSize(400,400);
list_f.setLayout(null);
list_f.setVisible(true);
}
public static void main(String args[])
{
new ListDemo();
}
}
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AWT Canvas
In Java, AWT contains a Canvas Class. A blank rectangular area is provided. It is used when
a user wants to draw on the screen.

Declaration:
public class Canvas extends Component implements Accessible

Example:
The canvas is used to provide a place to draw using mouse pointer. We can used it to get
user architectural user input.

import java.awt.*;
public class CanvasDemo1
{
public CanvasDemo1()
{
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Frame canvas_f= new Frame("studytonight ==> Canvas");
canvas_f.add(new CanvasDemo());
canvas_f.setLayout(null);
canvas_f.setSize(500, 500);
canvas_f.setVisible(true);
}
public static void main(String args[])
{
new CanvasDemo1();
}
}
class CanvasDemo extends Canvas
{
public CanvasDemo() {
setBackground (Color.WHITE);
setSize(300, 200);
}
public void paint(Graphics g)
{
g.setColor(Color.green);
g.fillOval(80, 80, 150, 75);
}
}
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Java Swing
Java Swing is a GUI Framework that contains a set of classes to provide more powerful and
flexible GUI components than AWT. Swing provides the look and feel of modern Java GUI.
Swing library is an official Java GUI tool kit released by Sun Microsystems. It is used to create
graphical user interface with Java.
Swing classes are defined in javax.swing package and its sub-packages.

Features of Swing
1. Platform Independent
2. Customizable
3. Extensible
4. Configurable
5. Lightweight
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6. Rich Controls
7. Pluggable Look and Feel

Swing and JFC
JFC is an abbreviation for Java Foundation classes which encompass a group of features for
building Graphical User Interfaces(GUI) and adding rich graphical functionalities and
interactivity to Java applications. Java Swing is a part of Java Foundation Classes (JFC).

Features of JFC
•

Swing GUI components.

•

Look and Feel support.

•

Java 2D.

AWT and Swing Hierarchy
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Introduction to Swing Classes
JPanel : JPanel is Swing's version of AWT class Panel and uses the same default layout,
FlowLayout. JPanel is descended directly from JComponent.
JFrame : JFrame is Swing's version of Frame and is descended directly from Frame class.
The component which is added to the Frame, is refered as its Content.
JWindow : This is Swing's version of Window and has descended directly
from Window class. Like Window it uses BorderLayout by default.
JLabel : JLabel has descended from JComponent, and is used to create text labels.
JButton : JButton class provides the functioning of push button. JButton allows an icon, string
or both associated with a button.
JTextField : JTextFields allow editing of a single line of text.

Creating a JFrame
There are two ways to create a JFrame Window.
1. By instantiating JFrame class.
2. By extending JFrame class.

Creating JFrame window by Instantiating JFrame class
import javax.swing.*;

//importing swing package

import javax.swing.*;

//importing swing package

import java.awt.*;

//importing awt package

public class First
{
JFrame jf;
public First() {
jf = new JFrame("MyWindow");
JFrame with name MyWindow

//Creating a

JButton btn = new JButton("Say Hello");//Creating a
Button named Say Hello
jf.add(btn);

//adding button

to frame
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jf.setLayout(new FlowLayout());
using FlowLayout object

//setting layout

jf.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
//setting close operation.
jf.setSize(400, 400);

//setting size

jf.setVisible(true);

//setting frame

visibility
}
public static void main(String[] args)
{
new First();
}
}

Creating JFrame window by extending JFrame class
import javax.swing.*; //importing swing package
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import java.awt.*; //importing awt package
public class Second extends JFrame
{
public Second()
{
setTitle("MyWindow"); //setting title of frame as
MyWindow
JLabel lb = new JLabel("Welcome to My Second
Window");//Creating a label named Welcome to My Second Window
add(lb);
setLayout(new FlowLayout());
FlowLayout object.

//adding label to frame.
//setting layout using

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
//setting close operation.
setSize(400, 400);

//setting size

setVisible(true);

//setting frame

visibility
}

public static void main(String[] args)
{
new Second();
}
}

PROF . SUPRIYA MANE

www.dacc.edu.in

DNYANSAGAR ARTS AND COMMERCE COLLEGE, BALEWADI,PUNE - 45

Points

Import the javax.swing and java.awt package to use the classes and methods of Swing.
1. While creating a frame (either by instantiating or extending Frame class), following two
attributes are must for visibility of the frame:

2. setSize(int width, int height);
setVisible(true);
3. When you create objects of other components like Buttons, TextFields, etc. Then you need to
add it to the frame by using the method - add(Component's Object);
4. You can add the following method also for resizing the frame - setResizable(true);
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