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UNIT - 1 
ARRAYS AND STRINGS 

 

Learning Objective 

After learning this unit you should be able to  

 Know about the concepts of an array and its representation. 

 Learn how to create and initialize a One Dimensional array. 

  Study the Two Dimensional array and its use. 

 Study the Multi-Dimensional arrays in Java and its importance. 

 Know operations on Strings and how to use string in java. 

 Study about string methods in java. 

 Learn uses of string buffer, string buffer method, string buffer class. 

Structure 
1.1 Introduction 
1.2 Overview of an Array 
1.3 Creating and Using Arrays 
1.4 Array Concepts 
      1.4.1 Using Arrays 
      1.4.2 Array Initialization 
1.5 Changing Array Elements  
      1.5.1 Processing Arrays 
1.6 Two-Dimensional Array 
1.7 Multi-Dimensional Arrays in Java 
      1.7.1 Important Points in Multi-Dimensional Array in Java 
1.8 Strings 
     1.8.1 Creating Strings 
     1.8.2 String Length 
     1.8.3 Concatenating Strings 
     1.8.4 Creating Format Strings 
      1.8.5 String Methods 
     1.8.6 Java String Compares 
     1.8.7 String Compare by Compareto() Method 
     1.8.8 String Concatenation by Concat() Method 
     1.8.9 Methods for Searching Strings in Java 
1.9 Stringbuffer in Java 
     1.9.1 Java Stringbuffer Examples 
     1.9.2 String Buffer Class 
1.10 Let Us Sum Up 
1.11 Self Assessment Questions 
1.12 Model Questions 
1.13 References and Further References 
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1.1 Introduction 

Computers get a lot of their power from working with data structures. A 
data structure is an organized collection of related data. An object is a data 
structure, but this type of data structure—consisting of a fairly small number 
of named instance variables. In many cases, programmers build complicated 
data structures by hand, by linking objects together. But there is one type of 
data structure that is so important and so basic that it is built into every 
programming language: the array. 

When a number of data items are chunked together into a unit, the result is a 
data structure. Data structures can be very complex, but in many 
applications, the appropriate data structure consists simply of a sequence of 
data items. Data structures of this simple variety can be either arrays or 
records. 

1.2 Overview of an Array 

An array is a data structure consisting of a numbered list of items, where all 
the items are of the same type. In Java, the items in an array are always 
numbered from zero up to some maximum value, which is set when the 
array is created. For example, an array might contain 100 integers, 
numbered from zero to 99. The items in an array can belong to one of Java’s 
primitive types. They can also be references to objects, so that you can, for 
example, make an array containing all the buttons in a GUI program. 

1.3 Creating and Using Arrays 

The term “record” is not used in Java. A record is essentially the same as a 
Java object that has instance variables only, but no instance methods. Some 
other languages, which do not support objects in general, nevertheless do 
support records. In Java, field names are just the names of the instance 
variables. The distinguishing characteristics of a record are that the data 
items in the record are referred to by name and that different fields in a 
record are allowed to be of different types. For example, if the class Person 
is defined as: 

class Person  

{ String name; int id_number; Date birthday; int age;} 

Then an object of class Person could be considered to be a record with four 
fields. The field names are name, id number, birthday, and age. Note that the 
fields are of various types:  

String, int, and Date. 

Because records are just a special type of object.  



   Diploma in Web Design 

Odisha State Open University 5 

 

 

1.4 Array Concepts 

Like a record, an array is a sequence of items. However, where items in a 
record are referred to by name, the items in an array are numbered, and 
individual items are referred to by their position number. Furthermore, all 
the items in an array must be of the same type. The definition of an array is: 
a numbered sequence of items, which are all of the same type. The number 
of items in an array is called the length of the array. The position number of 
an item in an array is called the index of that item. The type of the 
individual items in an array is called the base type of the array. 

The base type of an array can be any Java type, that is, one of the primitive 
types, or a class name, or an interface name. If the base type of an array is 
int, it is referred to as an “array of integers.” An array with base type String 
is referred to as an “array of Strings.” However, an array is not, properly 
speaking, a list of integers or strings or other values. It is better thought of as 
a list of variables of type int, or of type String, or of some other type.  

1.4.1 Using Arrays 

Suppose that A is a variable that refers to an array. Then the element at 
index k in A is referred to as A [k]. The first element is A [0], the second is 
A [1], and so forth. “A[k]” is really a variable, and it can be used just like 
any other variable. You can assign values to it, you can use it in expressions, 
and you can pass it as a parameter to a subroutine. All of this will be 
discussed in more detail below. For now, just keep in mind the syntax for 
referring to an element of an array. 

Array-variable [integer-expression] 

Although every array, as an object, belongs to some class, array classes 
never have to be defined. Once a type exists, the corresponding array class 
exists automatically. If the name of the type is Base Type, then the name of 
the associated array class is Base Type [ ].  

Let’s try to get a little more concrete about all this, using arrays of integers 
as our first example. Since int[ ] is a class, it can be used to declare 
variables. For example, 

int [ ] list; 

The new operator is used to create a new array object, which can then be 
assigned to list. The syntax for using new with arrays is different from the 
syntax you learned previously. As an example, 

list = new int[5]; 
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This statement creates an array of five integers. More generally, the 
constructor “new BaseType [N]” is used to create an array belonging to the 
class Base Type [ ]. The value N in brackets specifies the length of the 
array, that is, the number of elements that it contains.  

The situation produced by the statement “list = new int[5];”. 

1.4.2 Array Initialization 

For an array variable, just as for any variable, you can declare the variable 
and initialize it in a single step. For example, 

int[] list = new int[5]; 

If list is a local variable in a subroutine, then this is exactly equivalent to the 
two statements: 

int[] list; 

list = new int[5]; 

(If list is an instance variable, then of course you can’t simply replace “int[] 
list = new int[5];” with “int[] list; list = new int[5];” since the assignment 
statement “list = new int[5];” is only legal inside a subroutine.)  

The new array is filled with the default value appropriate for the base type 
of the array—zero for int and null for class types, for example. However, 
Java also provides a way to initialize an array variable with a new array 
filled with a specified list of values. In a declaration statement that creates a 
new array, this is done with an array initializer . For example, 

int[] list = { 1, 4, 9, 16, 25, 36, 49 }; 

creates a new array containing the seven values 1, 4, 9, 16, 25, 36, and 49, 
and sets list to refer to that new array. The value of list[0] will be 1, the 
value of list[1] will be 4, and so forth. The length of list is seven, since 
seven values are provided in the initializer. 

The notation uses another form of the new operator to both create and 
initialize a new array object at the same time. (The rather odd syntax is 
similar to the syntax for anonymous classes, which were discussed in 
Subsection 5.7.3.) For example to assign a new value to an array variable, 
list, that was declared previously, you could use: 

list = new int[] { 1, 8, 27, 64, 125, 216, 343 }; 

The general syntax for this form of the new operator is 

new hbase-type i [ ] { hlist-of-values i } 
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Array Examples: 

The above example allocates 5 element array of integers and links them to 
arr. After executing the statement arr=new int[5]; arr will refer to an array of 
5 integers, further all elements in the array will be initialized to zero. 

From the above, we got a point that obtaining an array is a two-step process. 
First we are declaring a variable of the desired array type. Second we must 
allocate the memory that will hold the array using new and assign to the 
array variable. So in java arrays are dynamically allocated. Once we 
allocated an array, we can access a specific element in the array by 
specifying its index within square brackets. We know the array indexes start 
at zero. 

The following program ArrayTest, creates an array of integers, puts some 
values in the array, and prints each value to standard output. 

Example 

Class ArrayTest 

{public static void main(String args[ ])  

{// declares an array of integers int arr[ ]; 

// allocates memory for 10 integers arr = new int[10]; 

// initialize first element arr[0] = 100; 

// initialize second element arr[1] = 200; 

// and so forth arr[2] = 300; 

arr[3] = 400; 

arr[4] = 500; 

arr[5] = 600; 

arr[6] = 700; 

arr[7] = 800; 

arr[8] = 900;   

arr[9] = 1000; 

System.out.println("Element at index 0: "+ arr[0]); 

System.out.println("Element at index 1:+ arr[1]); 

System.out.println("Element at index 2: + arr[2]); 

System.out.println("Element at index 3: "+ arr[3]); 

System.out.println("Element at index 4: "+ arr[4]); 

System.out.println("Element at index 5: "+ arr[5]); 
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System.out.println("Element at index 6: "+ arr[6]); 

System.out.println("Element at index 7: "+ arr[7]); 

System.out.println("Element at index 8: "+ arr[8]); 

System.out.println("Element at index 9: "+ arr[9]);}} 

Output: 

Element at index 0: 100 

Element at index 1: 200 

Element at index 2: 300 

Element at index 3: 400 

Element at index 4: 500 

Element at index 5: 600 

Element at index 6: 700 

Element at index 7: 800 

Element at index 8: 900 

Element at index 9: 1000 

1.5 Changing Array Elements  

To assign a value to a particular array slot, merely put an assignment 
statement after the array access expression:  

myarray[1] = 15;  

sentence[0] = “The”;  

sentence[10] = sentence[0];  

An important thing to note is that an array of objects in Java is an array of 
references to those objects (similar in some ways to an array of pointers in C 
or C++). When you assign a value to a slot in an array, you’re creating a 
reference to that object, just as you do for a plain variable. When you move 
values around inside arrays (as in that last line), you just reassign the 
reference; you don’t copy the value from one slot to another. Arrays of 
primitive types such as ints or floats do copy the values from one slot to 
another. Arrays of references to objects, as opposed to the objects 
themselves, are particularly useful because it means you can have multiple 
references to the same objects both inside and outside arrays—for example, 
you can assign an object contained in an array to a variable and refer to that 
same object by using either the variable or the array position. 
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1.5.1 Processing Arrays 

When processing array elements, we often use either for loop or foreach 
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 showing how to create, initialize, and process 
arrays − 

public class TestArray  

{public static void main(String[] args)  

{ double[ ] myList = {1.9, 1.9, 3.4, 3.5}; 

// Print all the array elementsfor (int i = 0; i < myList.length; i++)  

{System.out.println(myList[i] + " ");} 

// Summing all elements 

   double total = 0; 

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

 {total += myList[i];} 

   System.out.println("Total is " + total); 

 // Finding the largest element 

   double max = myList[0]; 

   for (int i = 1; i < myList.length; i++)  

  {if (myList[i] > max) max = myList[i];} 

   System.out.println("Max is " + max);}} 

Output: 

1.9 
1.9 
3.4 
3.5 
Total is 11.7 
Max is 3.5 

1.6 Two-Dimensional Array 

A 2D array has a type such as int[ ][ ] or String[ ][ ], with two pairs of 
square brackets. The elements of a 2D array are arranged in rows and 
columns, and the new operator for 2D arrays specifies both the number of 
rows and the number of columns. For example, 
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int[ ] [ ] A; 

A = new int[3][4]; 

This creates a 2D array of int that has 12 elements arranged in 3 rows and 4 
columns. Although I haven't mentioned it, there are initializes for 2D arrays. 
For example, this statement creates the 4-by-3 array that is shown in the 
picture below: 

int[ ] [ ]  A  =  {  {  1,  0, 12, -1 }, {  7, -3,  2,  5 }, { -5, -2,  2, -9 }}; 

An array initialize for a 2D array contains the rows of A, separated by 
commas and enclosed between braces. Each row, in turn, is a list of values 
separated by commas and enclosed between braces. There are also 2D array 
literals with a similar syntax that can be used anywhere, not just in 
declarations. For example, 

A = new int[ ] [ ] {  {  1,  0, 12, -1 },{  7, -3,  2,  5 },{ -5, -2,  2, -9 }}; 

All of this extends naturally to three-dimensional, four-dimensional, and 
even higher-dimensional arrays, but they are not used very often in practice. 

1) We can created two dimensional arrays using new operator & stored 
the elements later 

 int marks[ ][ ]=new int[3][5]; 

float sal[ ][ ]=new float[5][10]; 

String str[ ][ ]=new String[3][10]; 

import java.io.*; 

class  TwoDimensionalArray  

{public static void main(String[] args)  

{// take Two dimensional array  

 float x[ ][ ]={{1.1f,1.2f,1.3f,1.4f}, {1.1f,1.2f,1.3f,1.4f}, 

 {3.1f,3.2f,3.3f,3.4f}}; 

 // read from the Two dimensional array & display 

 for(int i=0;i<3;i++) 

{for(int j=0;j<4;j++) 

{System.out.print(x[i][j]+"\t");} 

 System.out.println( );}}} 

Output: 

1.1     1.2     1.3     1.4 
1.1     1.2     1.3     1.4 
3.1     3.2     3.3     3.4 
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1.7 Multi-Dimensional Arrays in Java 

The arrays you have been using so far have only held one column of data. 
But you can set up an array to hold more than one column. These are called 
multi-dimensional arrays. As an example, think of a spreadsheet with rows 
and columns. If you have 6 rows and 5 columns then your spreadsheet can 
hold 30 numbers. It might look like this: 

                   

A multi dimensional array is one that can hold all the values above. You set 
them up like this: 

int[ ][ ] aryNumbers = new int[6][5]; 

They are set up in the same way as a normal array, except you have two sets 
of square brackets. The first set of square brackets is for the rows and the 
second set of square brackets is for the columns. In the above line of code, 
we're telling Java to set up an array with 6 rows and 5 columns. To hold 
values in a multi-dimensional array you have to take care to track the rows 
and columns. Here's some code to fill the first rows of numbers from our 
spreadsheet image: 

aryNumbers[0][0] = 10; 
aryNumbers[0][1] = 12; 
aryNumbers[0][2] = 43; 
aryNumbers[0][3] = 11; 
aryNumbers[0][4] = 22; 

So the first row is row 0. The columns then go from 0 to 4, which is 5 items. 
To fill the second row, it would be this: 

aryNumbers[1][0] = 20; 
aryNumbers[1][1] = 45; 
aryNumbers[1][2] = 56; 
aryNumbers[1][3] = 1; 
aryNumbers[1][4] = 33; 

The column numbers are the same, but the row numbers are now all 1. 

To access all the items in a multi-dimensional array the technique is to use 
one loop inside of another. Here's some code to access all our number from 
above. It uses a double for loop: 
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The first for loop is used for the rows; the second for loop is for the 
columns. The first time round the first loop, the value of the variable i will 
be 0. The code inside of the for loop is another loop. The whole of this 
second loop will be executed while the value of the variable i is 0. The 
second for loop use a variable called j. The i and the j variables can then be 
used to access the array. 

aryNumbers[ i ][ j ] 

So the two loop system is used to go through all the values in a multi-
dimensional array, row by row. 

1.7.1 Important Points in Multi-dimensional Array in Java 

1)  Java doesn't support multi-dimensional array in true sense. In a true two 
dimensional array all the elements of array occupy a contiguous block of 
memory, but that's not true in Java. Instead a multi-dimensional array is an 
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array of array. For example two dimensional array in Java is simply an array 
of one dimensional array like String [ ] [ ] is an array of array of String [ 
] or "array of array of strings".  This diagram shows how exactly two 
dimensional arrays are stored in Java: 

           
2) Because of above reason, second dimension in array is optional in Java. 
You can create a two dimensional array without specifying both dimension 
e.g. int[4] [ ] is valid array declaration. It also allows you create multi-
dimensional array whose rows can vary in length, as we have seen in our 
second example. 

3) While creating two dimensional or three dimensional array in Java, first 
dimension is must, without that compile will throw error e.g. int [ ] [3] is 
Not Ok but int[3] [ ] is Ok. 

4) Two dimensional array is very useful data structure in game 
programming. You can use it on tile based game e.g. Super Mario Bros to 
draw terrain, background and other object, on games like Tetris to represent 
playing area. 2D array is also very useful in matrix manipulation. You can 
use 2D array to represent any matrix and perform addition, multiplication 
and other operations. 2D array can also be used to represent any object in 
plain using X and Y coordinate. Similarly 3D arrays can be used to 
represent things in three dimensional space using X, Y and Z coordinates. 
Some of the popular example of two dimensional arrays are chess 
board, checkers board and other board games which have slots. You can 
view chess board as an array of 8 rows and 8 columns. 
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5) There are multiple ways to define and initialize multidimensional array in 
Java, you can either initialize them using in the line of declaration or some 
time later using a nested for loop. You will need as many for loop as many 
dimension of array you have. For example to explicitly initialize a three 
dimensional array you will need three nested for loops. On other hand, to 
initialize a 2D array, you just need two nested for loops. 
6) In a two dimensional array like int[ ] [ ] numbers = new int[3][2], there 
are three rows and two columns. You can also visualize it like 3 integer 
array of length 1. You can find number of rows using numbers. length and 
number of columns using numbers [0].length expression, as shown in below 
example. This is also very useful while iterating over two dimensional 
arrays in Java. 

int[ ] [ ] primes = new int[3][2];  

int rows = primes.length; // 3 

int cols = primes[0].length; // 2      

System.out.printf("int[3][2] has %s rows and %d columns %n", rows, cols);      

Output : int[3][2] has 3 rows and 2 columns 

That's all about multi-dimensional array in Java. It is one of the useful data 
structure, especially to represent two dimensional things e.g. matrix. It is 
also very useful to build tile based games. By the way, its worth to 
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remember that Java doesn't support true multi-dimensional array, instead 
they are represented as "array of array". 

1.8 Strings 

Strings, which are widely used in Java programming, are a sequence of 
characters. In Java programming language, strings are treated as objects. 

String is nothing but a sequence of characters, for e.g. “Hello” is a string of 
5 characters. In java, string is an immutable object which means it is 
constant and cannot be changed once it has been created. 

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

1.8.1 Creating Strings 

The most direct way to create a string is to write − 

String greeting = "OSOU"; 

Whenever it encounters a string literal in your code, the compiler creates a 
String object with its value in this case, "OSOU”. 

As with any other object, you can create String objects by using the new 
keyword and a constructor. The String class has 11 constructors that allow 
you to provide the initial value of the string using different sources, such as 
an array of characters. 

Example 

public class StringDemo  

{public static void main(String args[])  

{char[] helloArray = {‘O’,’S’,’O’,’U’}  

 String helloString = new String(helloArray);   

 System.out.println( helloString );}} 

Output: OSOU. 

Note − The String class is immutable; so that once it is created a String 
object cannot be changed. If there is a necessity to make a lot of 
modifications to Strings of characters, then you should use String Buffer & 
String Builder Classes. 

1.8.2 String Length 

Methods used to obtain information about an object are known as accessor 
methods. One accessor method that you can use with strings is the length() 
method, which returns the number of characters contained in the string 
object. 

The following program is an example of length(), method String class. 
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Example 

public class StringDemo  

{public static void main(String args[])  

{String palindrome = "I am a student of OSOU"; 

 int len = palindrome.length(); 

 System.out.println( "String Length is : " + len );}} 

Output: String Length is : 22 

1.8.3 Concatenating Strings 

The String class includes a method for concatenating two strings − 

string1.concat(string2); 

This returns a new string that is string1 with string2 added to it at the end. 
You can also use the concat() method with string literals, as in − 

"My name is ".concat("Zara"); 

Strings are more commonly concatenated with the + operator, as in − 

"Hello," + " world" + "!" 

which results in − 

"Hello, world!" 

Let us look at the following example − 

Example 

public class StringDemo  

{public static void main(String args[])  

{ String string1 = "I am a student of "; 

 System.out.println("Dot " + string1 + "OSOU");}} 

Output: I am a student of OSOU 

1.8.4 Creating Format Strings 

You have printf() and format() methods to print output with formatted 
numbers. The String class has an equivalent class method, format(), that 
returns a String object rather than a PrintStream object. 

Using String's static format() method allows you to create a formatted string 
that you can reuse, as opposed to a one-time print statement. For example, 
instead of − 

Example 

System.out.printf("The value of the float variable is " + 
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                  "%f, while the value of the integer " + 

                  "variable is %d, and the string " + 

                  "is %s", floatVar, intVar, stringVar); 

You can write:  

String fs; 

fs = String.format("The value of the float variable is " + 

                   "%f, while the value of the integer " + 

                   "variable is %d, and the string " + 

                   "is %s", floatVar, intVar, stringVar); 

System.out.println(fs); 

1.8.5 String Methods 

Here is the list of methods supported by String class − 

Sr.No. Method & Description 

1 
char charAt(int index) 
Returns the character at the specified index. 

2 
int compareTo(Object o) 
Compares this String to another Object. 

3 
int compareTo(String anotherString) 
Compares two strings lexicographically. 

4 
int compareToIgnoreCase(String str) 
Compares two strings lexicographically, ignoring case 
differences. 

5 
String concat(String str) 
Concatenates the specified string to the end of this string. 

6 
boolean contentEquals(StringBuffer sb) 
Returns true if and only if this String represents the same 
sequence of characters as the specified StringBuffer. 

7 
static String copyValueOf(char[ ] data) 
Returns a String that represents the character sequence in the 
array specified. 

8 
static String copyValueOf(char[] data, int offset, int count) 
Returns a String that represents the character sequence in the 
array specified. 

9 
boolean endsWith(String suffix) 
Tests if this string ends with the specified suffix. 
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10 
boolean equals(Object anObject) 
Compares this string to the specified object. 

11 
boolean equalsIgnoreCase(String anotherString) 
Compares this String to another String, ignoring case 
considerations. 

12 

byte getBytes() 
Encodes this String into a sequence of bytes using the 
platform's default charset, storing the result into a new byte 
array. 

13 
byte[] getBytes(String charsetName) 
Encodes this String into a sequence of bytes using the named 
charset, storing the result into a new byte array. 

14 
void getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin) 
Copies characters from this string into the destination character 
array. 

15 
int hashCode() 
Returns a hash code for this string. 

16 
int indexOf(int ch) 
Returns the index within this string of the first occurrence of 
the specified character. 

17 

int indexOf(int ch, int fromIndex) 
Returns the index within this string of the first occurrence of 
the specified character, starting the search at the specified 
index. 

18 
int indexOf(String str) 
Returns the index within this string of the first occurrence of 
the specified substring. 

19 
int indexOf(String str, int fromIndex) 
Returns the index within this string of the first occurrence of 
the specified substring, starting at the specified index. 

20 
String intern() 
Returns a canonical representation for the string object. 

21 
int lastIndexOf(int ch) 
Returns the index within this string of the last occurrence of 
the specified character. 

22 

int lastIndexOf(int ch, int fromIndex) 
Returns the index within this string of the last occurrence of 
the specified character, searching backward starting at the 
specified index. 
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23 
int lastIndexOf(String str) 
Returns the index within this string of the rightmost 
occurrence of the specified substring. 

24 

int lastIndexOf(String str, int fromIndex) 
Returns the index within this string of the last occurrence of 
the specified substring, searching backward starting at the 
specified index. 

25 
int length() 
Returns the length of this string. 

26 
boolean matches(String regex) 
Tells whether or not this string matches the given regular 
expression. 

27 
boolean regionMatches(boolean ignoreCase, int toffset, String 
other, int ooffset, int len) 
Tests if two string regions are equal. 

28 
boolean regionMatches(int toffset, String other, int ooffset, int 
len) 
Tests if two string regions are equal. 

29 
String replace(char oldChar, char newChar) 
Returns a new string resulting from replacing all occurrences 
of oldChar in this string with newChar. 

30 
String replaceAll(String regex, String replacement 
Replaces each substring of this string that matches the given 
regular expression with the given replacement. 

31 
String replaceFirst(String regex, String replacement) 
Replaces the first substring of this string that matches the 
given regular expression with the given replacement. 

32 
String[ ] split(String regex) 
Splits this string around matches of the given regular 
expression. 

33 
String[ ] split(String regex, int limit) 
Splits this string around matches of the given regular 
expression. 

34 
boolean startsWith(String prefix) 
Tests if this string starts with the specified prefix. 

35 
boolean startsWith(String prefix, int toffset) 
Tests if this string starts with the specified prefix beginning a 
specified index. 

36 CharSequence subSequence(int beginIndex, int endIndex) 
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Returns a new character sequence that is a subsequence of this 
sequence. 

37 
String substring(int beginIndex) 
Returns a new string that is a substring of this string. 

38 
String substring(int beginIndex, int endIndex) 
Returns a new string that is a substring of this string. 

39 
char[] toCharArray() 
Converts this string to a new character array. 

40 
String toLowerCase() 
Converts all of the characters in this String to lower case using 
the rules of the default locale. 

41 
String toLowerCase(Locale locale) 
Converts all of the characters in this String to lower case using 
the rules of the given Locale. 

42 
String toString() 
This object (which is already a string!) is itself returned. 

43 
String toUpperCase() 
Converts all of the characters in this String to upper case using 
the rules of the default locale. 

44 
String toUpperCase(Locale locale) 
Converts all of the characters in this String to upper case using 
the rules of the given Locale. 

45 
String trim() 
Returns a copy of the string, with leading and trailing 
whitespace omitted. 

46 
static String valueOf(primitive data type x) 
Returns the string representation of the passed data type 
argument. 

1.8.6 Java String Compares 

We can compare string in java on the basis of content and reference. 

It is used in authentication (by equals() method), sorting (by compareTo() 
method), reference matching (by = = operator) etc. There are three ways to 
compare string in java: 

By equals() method 

By = = operator 

By compareTo() method 

1) String compare by equals() method 
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The String equals() method compares the original content of the string. It 
compares values of string for equality. String class provides two methods: 

public boolean equals(Object another) compares this string to the specified 
object. 

public boolean equalsIgnoreCase(String another) compares this String to 
another string, ignoring case. 

Example 

class Teststringcomparison1 

{ public static void main(String args[]) 

{  String s1="Sachin";   

 String s2="Sachin";   

 String s3=new String("Sachin");   

 String s4="Saurav";   

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

 System.out.println(s1.equals(s3));//true   

 System.out.println(s1.equals(s4));//false}}   

Output: true, true ,false 

Example 

class Teststringcomparison2 

{ public static void main(String args[]) 

{ String s1="Sachin";   

 String s2="SACHIN";   

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

 System.out.println(s1.equalsIgnoreCase(s3));//true}}   

Output: false , true 

1.8.7 String Compare by Compareto() Method 

The String compareTo() method compares values lexicographically and 
returns an integer value that describes if first string is less than, equal to or 
greater than second string. 

Suppose s1 and s2 are two string variables. If: 

s1 == s2 :0 

s1 > s2   :positive value 

s1 < s2   :negative value 
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Example 

class Teststringcomparison4 

{ public static void main(String args[]) 

{ String s1="Sachin";   

  String s2="Sachin";   

  String s3="Ratan";   

  System.out.println(s1.compareTo(s2));//0   

  System.out.println(s1.compareTo(s3));//1(because s1>s3)   

  System.out.println(s3.compareTo(s1));//-1(because s3 < s1)  } } 

Output: 0 ,1, -1 

1.8.8 String Concatenation by Concat() Method 

The String concat() method concatenates the specified string to the end of 
current string. Syntax: 

public String concat(String another)   

Let's see the example of String concat() method. 

Example 

class TestStringConcatenation3 

{ public static void main(String args[]) 

{ String s1="Sachin ";   

String s2="Tendulkar";   

String s3=s1.concat(s2);   

System.out.println(s3);//Sachin Tendulkar }}   

Output: Sachin Tendulkar 

1.8.9 Methods for Searching Strings in Java 

How to search a word inside a string? 

This example shows how we can search a word within a String object using 
indexOf() method which returns a position index of a word within the string 
if found. Otherwise it returns -1. 

Example 

public class SearchStringEmp 

{public static void main(String[] args)  

{String strOrig = "Hello readers"; 
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 int intIndex = strOrig.indexOf("Hello"); 

if(intIndex == - 1)  

{System.out.println("Hello not found");}  

 else  

{System.out.println("Found Hello at index " + intIndex); }}} 

Output: Found Hello at index 0 

1.9 Stringbuffer in Java 

Java provides the StringBuffer and String classes, and the String class is 
used to manipulate character strings that cannot be changed. Simply stated, 
objects of type String are read only and immutable. The StringBuffer class 
is used to represent characters that can be modified. 

1.9.1 Java StringBuffer Examples 

StringBuffer is a mutable sequence of characters. It is like a String but the 
contents of the StringBuffer can be modified after creation. 

StringBuffer Capacity 

Every StringBuffer object has a capacity associated with it. The capacity of 
the StringBuffer is the number of characters it can hold. It increases 
automatically as more contents added to it. 

StringBuffer’s current capacity can be obtained using following method. 

int capacity() 

This method returns the current capacity of the StringBuffer object. 

Example 

StringBuffer stringBuffer = new StringBuffer(“Hello World”); 

System.out.println(stringBuffer.capacity()); 

This will print 27 (11 + 16) on console when executed. 

The actual number of characters in StringBuffer can be obtained by 
following method. 

int length() 

Returns the actual number of characters contained in the StringBuffer 
object. 

Example 

StringBuffer stringBuffer = new StringBuffer(“Hello World”); 

System.out.println(stringBuffer.length()); 
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System.out.println(stringBuffer.capacity()); 

Output: 11, 27 

1.9.2 Stringbuffer Class 

StringBuffer class is used to create a mutable string object i.e its state can be 
changed after it is created. It represents growable and writable character 
sequence. As we know that String objects are immutable, so if we do a lot of 
changes with String objects, we will end up with a lot of memory leak. 

So StringBuffer class is used when we have to make lot of modifications to 
our string. It is also thread safe i.e multiple threads cannot access it 
simultaneously. StringBuffer defines 4 constructors. They are, 

 StringBuffer ( ) 

 StringBuffer ( int size ) 

 StringBuffer ( String str ) 

 StringBuffer ( charSequence [ ]ch ) 

StringBuffer() creates an empty string buffer and reserves room for 16 
characters. 

stringBuffer(int size) creates an empty string and takes an integer argument 
to set capacity of the buffer. 

Example: Showing difference between String and StringBuffer 

class Test  

{public static void main(String args[]) 

{String str = "study"; 

 str.concat("tonight"); 

 System.out.println(str);      // Output: study 

 StringBuffer strB = new StringBuffer("study"); 

 strB.append("tonight"); 

 System.out.println(strB);    // Output: studytonight}} 

Output: Output is such because String objects are immutable objects. 
Hence, if we concatenate on the same String object, it won't be 
altered(Output: study). But StringBuffer creates mutable objects. Hence, it 
can be altered(Output: studytonight) 

Important methods of StringBuffer class 

The following methods are some most commonly used methods of 
StringBuffer class. 

append() 
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This method will concatenate the string representation of any type of data to 
the end of the invoking StringBuffer object. append() method has several 
overloaded forms. 

StringBuffer append(String str) 

StringBuffer append(int n) 

StringBuffer append(Object obj) 

The string representation of each parameter is appended to StringBuffer 
object. 

Example 

StringBuffer str = new StringBuffer("test"); 

str.append(123); 

System.out.println(str); 

Output : test123 

insert() 

This method inserts one string into another. Here are few forms of insert() 
method. 

StringBuffer insert(int index, String str) 

StringBuffer insert(int index, int num) 

StringBuffer insert(int index, Object obj) 

Here the first parameter gives the index at which position the string will be 
inserted and string representation of second parameter is inserted into 
StringBuffer object. 

Example 

StringBuffer str = new StringBuffer("test"); 

str.insert(4, 123); 

System.out.println(str); 

Output : test123 

reverse() 

This method reverses the characters within a StringBuffer object. 

Example 

StringBuffer str = new StringBuffer("Hello"); 

str.reverse(); 

System.out.println(str); 
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Output : olleH 

replace() 

This method replaces the string from specified start index to the end index. 

Example 

StringBuffer str = new StringBuffer("Hello World"); 

str.replace( 6, 11, "java"); 

System.out.println(str); 

Output : Hello java 

capacity() 

This method returns the current capacity of StringBuffer object. 

Example 

StringBuffer str = new StringBuffer(); 

System.out.println( str.capacity() ); 

Output : 16 

1.10 Let us Sum Up 

Java offers the real possibility that most programs can be written in a type-
safe language. However, for Java to be broadly useful, it needs to have more 
expressive power than it does at present. An array is a container object that 
holds a fixed number of values of a single type. Strings are a sequence of 
characters and are widely used in Java programming. In the Java 
programming language, strings are objects. 

1.11  Self Assessment Questions 
 
1. What is an array in java and explain with an example? 

………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 

2. What is string in java and explain with an example? 

………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
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3. Write a program to find out the length of a string using string method.  

………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
……………………………………………………………………………….. 

4. Write a program to find out the concatenating two strings using string 
method. 

………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
……………………………………………………………………………….. 

5. Write a program to compares two strings using string method. 

………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
………………………………………………………………………………..
…………………………………………………..……………………………
……………………………………………………………………………….. 

1.12  Model Questions 
 

1. Write a program to showing how to create, initialize, and process 
arrays. 

2. What is a two dimensional array in java and explain with an example? 

3. Write a program to create two dimensional arrays using new operator & 
stored the elements later. 

4. What is multi-dimensional array in java and explain with an example? 

5. Write a program to showing how to create, initialize, and process in 
multi-dimensional arrays. 

 

1.13 References & Further Readings  

1. http://introcs.cs.princeton.edu/java/14array/ 
2 http://www.studytonight.com/java/stringbuffer-class.php 
3 https://www.scribd.com/ 
4 http://sunjava.cs.ukzn.ac.za/~robd/courses/2007/comp200/materials/ec

k/javanotes5-web-site/c7/s1.html 
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UNIT-2 
Classes in Java  

Learning Objectives  
After learning this unit you should be able to know 

 Define a Class and data members, method in class. 

 Know how to adding data members in class. 

 Know about object and its use. 

 Differentiate between call by value and call by references. 

 Know the functions of constructors and different type of constructor. 

 Learn Constructor Overloading in java. 

 Understand Method Overloading and Static Members. 

Structure 
2.1 Introduction 
2.2 What is Class in Java? 
2.3 Defining a Class 
2.4 Adding Data Members in a Class 
2.5 Creating Method 
      2.5.1 Fields Declaration 
      2.5.2 Method Declaration 
      2.5.3 Adding Another Method to Get Length 
      2.5.4 Adding Curly Brackets to our Method 
2.6 Creating Objects 
      2.6.1 Declaring a Variable to Refer to an Object 
      2.6.2 Instantiating a Class 
      2.6.3 Initializing an Object 
2.7 Using Objects 
2.8 Call by Value and Call by Reference in Java 
2.9 Recursion in Java 
2.10 Constructors 
2.11 Types of Java Constructors 
      2.11.1 Java Default Constructor 
                 2.11.1.1 What is the Purpose of Default Constructor? 
      2.11.2 Java Parameterized Constructor 
2.12 Constructor Overloading in Java 
2.13 The “This” Keyword 
2.14 Method Overloading 
2.15 Static Members 
2.16 Let Us Sum Up 
2.17 Self Assessment Questions 
2.18 Model Questions 
2.19 References And Further References 
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2.1 Introduction  

A class is a group of objects which have common properties. It is a template 
or blueprint from which objects are created. It is a logical entity. It can't be 
physical. 
Classes provide a way of packing together data and functions which work 
on the data.  In Java terminology, this data items are known as fields and 
functions are known as methods. A class is a blue print from which we can 
create objects of the same type. 

Here we are to learn how to define a class and create objects of the class. 
Here we will also learn how constructor can be used to initialize an object 
and how Java implements polymorphism through method overloading. At 
the end of the unit we will discuss static members of a class and visibility 
control. 

2.2 What is Class in Java? 

A class is a group of objects which have common properties. It is a template 
or blueprint from which objects are created. It is a logical entity. It can't be 
physical. 

A class in Java can contain: 

 fields 

 methods 

 constructors 

 blocks 

 nested class and interface 
Syntax to declare a class: class<class_name> {  field;  method; }   

2.3 Defining a Class 

Although primitive data types and control structures comprise the details of 
Java programming, classes form the backbone of all Java programs. The 
class is at the core of Java. It is the logical construct upon which the entire 
Java language is built because it defines the shape and nature of an object. 
As such, the class forms the basis for object-oriented programming in Java. 
Any concept you wish to implement in a Java program must be encapsulated 
within a class 

When you define a class, you declare its exact form and nature. You do this 
by specifying the data that it contains and the code that operates on that 
data. While very simple classes may contain only code or only data, most 
real-world classes contain both. In Java, everything you write (except import 
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and package statements) will reside inside a class. A class provides a pattern 
that you can use to create one or more objects. The basic form of a class 
definition is: 

classMyClass [extends MySuperClass] [implements MyInterface]  

{[ fields declaration ] [ methods declaration]} 

means that MyClass is a subclass of MySuperClass and that it implements 
the MyInterface interface. 

This is a class declaration. The class body (the area between the braces) 
contains all the code that provides for the life cycle of the objects created 
from the class: constructors for initializing new objects, declarations for the 
fields that provide the state of the class and its objects, and methods to 
implement the behavior of the class and its objects. 

The data, or variables, defined within a class are called instance variables. 
The code is contained within methods. Collectively, the methods and 
variables defined within a class are called members of the class. In most 
classes, the instance variables are acted upon and accessed by the methods 
defined for that class. Thus, it is the methods that determine how a class' 
data can be used. 

In general, class declarations can include these components, in order: 

Modifiers such as public, private, and a number of others that you will 
encounter later. 

The class name, with the initial letter capitalized by convention. The name 
of the class's parent (superclass), if any, preceded by 

the keyword extends. A class can only extend (subclass) one parent. 

A comma-separated list of interfaces implemented by the class, if any, 
preceded by the keyword implements. A class can implement more than one 
interface. 

The class body, surrounded by braces, {}. 

Constituents of a class 
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2.4 Adding Data Members in a Class 

Suppose a class “Box” has three data elements – length, width and height.  
For this we need to define three variables.  (You may already know different 
types of variables in Java. If you are not clear about this, please read the 
chapter “Variables in Java” before proceeding further.) 

So here we choose to create three int variables to store length, width and 
height.  Let’s name these variables as length, width and height. We will 
define the variables as given below. 

class Box 
{int length; 
 int width; 
 int height;} 
You can give any type for the variables you create depending on what value 
the variable will hold. Here I just selected int as the type for all of a variable. 

Adding methods in a class 
Syntax of a method is given below 
typenameOfTheMethod (parameters) 
{ body of the method}  

“nameOfTheMethod”  is the name of the method that you give 
“type”  specifies the type of the value that the  method returns. This can be a 
primitive data type (int, long, etc) or class type. If your method does not 
return any value, you need to give the type as void 

Parameters:  Here we give the input parameters to the method 

body of the method : Here we give the logic of the method 

Do not bother if you do not understand the theory, after all it’s about 
professional programming and you will easily get it in depth once you see 
the examples. Let’s move back to a class “Box”. In this example we will add 
three methods to this class. 

2.5 Creating Method 

2.5.1 Fields Declaration 

Field declarations are composed of three components, in order: Zero or 
more modifiers, such as public or private. The field's type. The field's name. 
In the example below fields of Rect class are named length and breadth and 
are all of data type integer (int). The public keyword identifies these fields 
as public members, accessible by any object that can access the class. 



   Diploma in Web Design 

Odisha State Open University 32 

 

 

classRect 

{publicint length; publicint breadth;} 

There are several kinds of variables: 

Member variables in a class—these are called fields. 

Variables in a method or block of code—these are called local variables. 

Variables in method declarations—these are called parameters. 

2.5.2 Method Declaration 

A class should have methods that are necessary for manipulating the data 
contained in the class. Immediately after the declaration of instance 
variables inside the body of the class methods are declared. The general 
form of a method declaration is: 

modifiers type method_name(parameter-list) 
{Method-body;} 
More generally, method declarations have six components, in order: 

Modifiers: Such as public, private, and others you will learn about later in 
this chapter. 
The return type: The data type of the value returned by the method or void 
if the method does not return a value. 

The method name: The rules for field names apply to method names as 
well, but the convention is a little different. 

The parameter list in parenthesis: A comma-delimited list of input 
parameters, preceded by their data types, enclosed by parentheses, (). If 
there are no parameters, you must use empty parentheses. 

An exception list: To be discussed later. 

The method body, enclosed between braces: The method's code, 
including the declaration of local variables, goes here. 

Example: classRect 
{publicint length; 
 publicint breadth; 
voidgetValues(intp,int q) 
{length=p; 
breadth=q;} 
int area() 
{intans=length*breadth; return (ans);}} 
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Program Explanation 
The method getValues() has a return type of void because it does not return 
any values. Two integer values are passed which are then assigned to the 
instance variables length and breadth. This method is added to provide 
values to the class instance variables. 

The method area() computes the area of a rectangle and returns the result 
with the ‘return’ keyword. Note that the parameter list is empty. Since the 
result would be an integer the return type of the method is specified as int. 

Adding a method to set the values of the variables length, width and 
height 

Ok, here we go. We are going add the first method to a class “Box”.  This 
method should take three input values and using those values, it should set 
the values of our variables length, width and height.  

Let’s name the method as “setValues”. So we will write as :setValues 

This method should take three input values. So we will define three input 
parameters for our method. Here will define them as int type because we 
will be using their values to set the values of our int type variables length, 
width and height. Let’s give the names as “x,”y”,”z” for these input 
parameters. So we can write as 

setValues(int x, int y, int  z) 

This method does not return anything. So we will write the return type as 
void. So our method becomes 

voidsetValues(int x, int y, int  z) 

2.5.3Adding Another Method to Get Length 

This should be a simple task now, this method should return the length of 
Box just need to return the value of the variable length. 

Let’s name the method as getLength . So we will write as  
getLength 
There is no need of any input parameter, So we can write as  
getLength() 
 
This method should return the value of the variable length. Remember we 
have already defined length as an int variable. So here the value returned 
will be of type int. Hence we can write as 

intgetLength() 
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2.5.4Adding Curly Brackets to our Method 

intgetLength(){} 

Now write the logic of the method. What should this method do? It should 
return length of the Box so we will write our method as 

intgetLength() 
{return length;} 
So our class should be as given below 
intgetLength() 
class Box 
{int length; int width; int height; voidsetValues(int x, int y, int z) 
{length = x; 
width = y; 
height = z;} 
intgetLength() 
{return length;}} 

Adding another Method to Find Out Volume of Box 
This should be a very simple task for you now. This method should find out 
the volume of the box from its length, width and height (Volume = length * 
width * height) and return it. 

Let’s name this method as findVolume and there is no input parameter for 
this. We will give return type as “int”.  And you know this method should 
find out the volume and return it.  So you got it how to write right? Good, it 
will be like the one mentioned below 

int findVolume() 
{int volume = length * width * height; return volume;} 
Good work friends, class should like this now 
class Box 
{int length; 
 int width; 
 int height; 
 voidsetValues(int x, int y, int z) 
{length = x; 
 width = y; 
height = z;} 
int getLength() 
{return length;} 
int findVolume() 
{int volume = length * width * height; 
 return volume;}} 
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2.6 Creating Objects 

A typical Java program creates many objects, which as you know, interact 
by invoking methods. Through these object interactions, a program can 
carry out various tasks, such as implementing a GUI, running an animation, 
or sending and receiving information over a network. Once an object has 
completed the work for which it was created, its resources are recycled for 
use by other objects. A class provides the blueprint for objects; you create 
an object from a class. Each of the following statements creates an object. 

RectrectOne= new Rect(); 

RectrectTwo= new Rect(); 

Each of the above statements has three parts (discussed in detail below): 

Declaration: The code set in bold are all variable declarations that associate 
a variable name with an object type. 

Instantiation: The new keyword is a Java operator that creates the object. 

Initialization: The new operator is followed by a call to a constructor, 
which initializes the new object. 

2.6.1 Declaring a Variable to Refer to an Object 

Previously, you learned that to declare a variable, you write: 

type name; 
e.g. int value; 
This notifies the compiler that you will use value to refer to data whose type 
is int. With a primitive variable, this declaration also reserves the proper 
amount of memory for the variable. You can also declare a reference 
variable on its own line. For example: 
RectrectTwo; 

If you declare rectTwo like this, its value will be undetermined until an 
object is actually created and assigned to it. Simply declaring a reference 
variable does not create an object. For that, you need to use the new 
operator. You must assign an object to rectTwo before you use it in your 
code. Otherwise, you will get a compiler error. 

2.6.2 Instantiating a Class 

The new operator instantiates a class by allocating memory for a new object 
and returning a reference to that memory. The phrase "instantiating a class" 
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means the same thing as "creating an object." When you create an object, 
you are creating an "instance" of a class, therefore "instantiating" a class. 

The new operator returns a reference to the object it created. This reference 
is usually assigned to a variable of the appropriate type, like: 

RectrectTwo = new Rect(); way 

2.6.3 Initializing an Object 

After we have created an object of the class, we can initialize the object in 
two ways. We can use the “.” dot operator to provide values to the instance 
variables. Also we can call some method of the class which will help us in 
setting the values of the object variables. 

E.g. 
RectrectTwo=new Rect();  
rectTwo.length=10; 
rectTwo.breadth=20; 
or 
rectTwo.setData(10,20); 
 

2.7 Using Objects 

Once you've created an object, you probably want to use it for something. 
You may need to use the value of one of its fields, change one of its fields, 
or call one of its methods to perform an action. 

1) Referencing an Object's Fields 

Object fields are accessed by their name. You must use a name that is 
unambiguous. You may use a simple name for a field within its own class. 
For example, we can add a statement within the Rect class that prints the 
length and breadth: 

System.out.println("Length and breadth are: "+ length + ", " + breadth); 

In this case, length and breadth are simple names. Code that is outside the 
object's class must use an object reference or expression, followed by the 
dot (.) operator, followed by a simple field name, as in: 

Objectt Reference.fieldName 

For example, the code in the Rect class, we can refer to the length and 
breadth fields within the Rect object named rectOne, the class must use the 
names rectOne.length and rectOne.breadth, respectively. The program uses 
two of these names to display the length and the breadth of rectOne: 
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System.out.println("Lenght of rectOne: " + rectOne.length); 

System.out.println("Breadth of rectOne: " + rectOne.breadth); 

2) Calling an Object's Methods 

You also use an object reference to invoke an object's method. You append 
the method's name to the object reference, with an dot operator (.). Also, 
you provide, within enclosing parentheses, any arguments to the method. If 
the method does not require any arguments, use empty parentheses. 

objectReference.methodName(argumentList); or 

objectReference.methodName(); 

The Rect class has a method: area() to compute the rectangle's area. Here's 
the code that invokes this method: 

System.out.println("Area of rectOne: " + rectOne.area()); 

Some methods, such as area(), return a value. For methods that return a 
value, you can use the method invocation in expressions. You can assign the 
return value to a variable, use it to make decisions, or control a loop. This 
code assigns the value returned by area() to the variable areaOfRectangle: 

intareaOfRectangle = rectOne.area(); 

3) The Garbage Collector 

Managing memory explicitly is tedious and error-prone. The Java platform 
allows you to create as many objects as you want, and you don't have to 
worry about destroying them. The Java runtime environment deletes objects 
when it determines that they are no longer being used. This process is called 
garbage collection. 

An object is eligible for garbage collection when there are no more 
references to that object. References that are held in a variable are usually 
dropped when the variable goes out of scope. Remember that a program can 
have multiple references to the same object; all references to an object must 
be dropped before the object is eligible for garbage collection. 

The Java runtime environment has a garbage collector that periodically frees 
the memory used by objects that are no longer referenced. The garbage 
collector does its job automatically when it determines that the time is right. 
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2.8 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}   
 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); }}   
 
Output: 
before change 50 

after change 50     

Example of call by reference in java 

In case of call by reference original value is changed if we made changes in 
the called method. If we pass object in place of any primitive value, original 
value will be changed. In this example we are passing object as a value. 
Let's take a simple example: 

class Operation2 

{ int data=50;   

void change(Operation2 op) 

{  op.data=op.data+100;//changes will be in the instance variable}   

 public static void main(String args[]) 

{  Operation2 op=new Operation2();   

 System.out.println("before change "+op.data);   

 op.change(op);//passing object   

System.out.println("after change "+op.data);  }}   
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Output: 

before change 50 

after change 150    

2.9 Recursion in Java 

Recursion in java is a process in which a method calls itself continuously. A 
method in java that calls itself is called recursive method. It makes the code 
compact but complex to understand. 

Syntax: 

Returntype methodname() 
{  //code to be executed methodname();//calling same method}   
Java Recursion Example 1: Infinite times 
public class RecursionExample1  
{ static void p() 
{ System.out.println("hello");   
p(); }   
public static void main(String[] args)  
{ p(); } }   
Output: 
hello 
hello ... 
java.lang.StackOverflowError 
 

2.10 Constructors 

Until now we have seen three ways to initialize values to the variables 
declared in the class. First of all we can assign default values to the 
variables when we declare them in the class 

E.g. int p=10,q=20. 

Another way to provide values to the instance variables is after the object is 
created in the main() method. 

E.g. 

RectrectTwo=new Rect(); 

rectTwo.length=10; 

rectTwo.breadth=20; 
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Last technique we have used is, to create a separate method to set the data 
for the instance variable. 
E.g. 

voidsetData(intx,int y) 

{length=x; 

 breadth=y;}.... .... 

 RectrectTwo=new Rect(); 

 rectTwo.setData(10,20); 

 
Each of the above three approach has its drawbacks, in the first way we 
have to give new values while coding and dynamic values cannot be passed 
to the class. In the second means if we create more objects of a class then 
the lines of code would also increase as per the number of instance variable. 
The last mode has a drawback that the method has to be called explicitly 
each time we need to initialize the object. 

There is a better way on initializing an object and that is through the use of 
constructor. A constructor initializes an object immediately upon creation. It 
has the same name as the class and is syntactically similar to a method. The 
constructor is automatically called immediately after the object is created. 
Constructors have no return type, not even void. It is the constructor's job to 
initialize the internal state of an object so that the code creating an instance 
will have a fully initialized, usable object immediately. 

E.g. 

classRect 

{intlength,breadth; Rect() 

{length=0; breadth=0;} 

 Rect(int x, int y) 

 {length=x; breadth=y;}} 

2.11 Types of Java Constructors 

There are two types of constructors: 

 Default constructor (no-arg constructor) 

 Parameterized constructor 
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2.11.1 Java Default Constructor 

A constructor that have no parameter is known as default constructor. 

Syntax of default constructor: 

<class_name>(){}   

Example: 

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(); }}   

Output: 

Bike is created 

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

2.11.1.1 What is the Purpose of Default Constructor? 

Default constructor provides the default values to the object like 0, null etc. 
depending on the type. 

Example  

class Student3 

{ int id;  String name;  void display() 

{System.out.println(id+" "+name);}   

public static void main(String args[]) 

{ Student3 s1=new Student3();   

  Student3 s2=new Student3();   

  s1.display();   

  s2.display(); } }   
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Output: 

0 null 

0 null 

Explanation:In the above class,you are not creating any constructor so 
compiler provides you a default constructor.Here 0 and null values are 
provided by default constructor. 

2.11.2 Java Parameterized Constructor 

A constructor that has parameters is known as parameterized constructor. 

Why use parameterized constructor? 

Parameterized constructor is used to provide different values to the distinct 
objects. 

Example of parameterized constructor 

In this example, we have created the constructor of Student class that has 
two parameters. We can have any number of parameters in the constructor. 

class Student4 

{ int id;  String name; Student4(inti,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: 

111 Karan 

222 Aryan 

2.12 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. 
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Example of Constructor Overloading 

class Student5 

{  int id;  String name; int age; Student5(inti,String n) 

{ id = i;  name = n; }   

Student5(inti,Stringn,int a) 

{  id = i;  name = n;  age=a; }   

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(); } }   

Output: 

111 Karan 0 

222 Aryan 25 

2.13 The “This” Keyword 

The keyword this is useful when you need to refer to instance of the class 
from its method. The keyword helps us to avoid name conflicts. In the 
program we have declare the name of instance variable and local variables 
same. Now to avoid the confliction between them we use this keyword. In 
the example, this.length and this.breadth refers to the instance variable 
length and breadth while length and breadth refers to the arguments passed 
in the method. 

class Rect2 

{intlength,breadth; void show(intlength,int breadth) 

{this.length=length; this.breadth=breadth;} int calculate() 

{return(length*breadth);}} //class Rect2 

public class UseOfThisOperator 

{public static void main(String[] args) 

{Rect2 rectangle=new Rect2(); 
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 rectangle.show(5,6); 

 int area = rectangle.calculate(); 

 System.out.println("The area of a 

 Rectangle is  :  " + area);}//main}//class UseOfThisOperator 

2.14 Method Overloading 

It is possible to create methods that have the same name, but different 
number of parameters and different types of parameters. When this is the 
case, the methods are said to be overloaded, and the process is referred to as 
method overloading. Method overloading is one of the ways that Java 
implements polymorphism. When an overloaded method is invoked, Java 
uses the type and/or number of arguments as its guide to determine which 
version of the overloaded method to actually call. When Java encounters a 
call to an overloaded method, it simply executes the version of the method 
whose parameters match the arguments used in the call. 

classOverloadDemo 

{void add(int x, int y)  

{int sum=x+y; System.out.println("Sum = "+sum");} 

void add(int x, int y, int z)  

{int sum=x+y+z; System.out.println("Sum = "+sum");}} 

//class OverloadDemo 

class Overload  

{public static void main(String args[])  

{OverloadDemoob = new OverloadDemo();  

ob.add(10,20); 

ob.add(10,20,30);}//main}//class Overload 

Here we are overloading the method add(). In the main method there are two 
calls to the add() method. First call is with two int values (10,20) so the first 
add() will be called and then the second call has three int values (10,20,30) 
so the second add() will be called. 
 

2.15 Static Members 

Sometime we want a class member to be independent of any object of that 
class. Normally a class member must be accessed only in conjunction with 
an object of its class. It is possible to create a member that can be used by 
itself, without reference to a specific instance. 
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To create such a member, precede its declaration with the keyword static. 
When a member is declared static, it can be accessed before any objects of 
its class are created, and without reference to any object. You can declare 
both methods and variables to be static. The most common example of a 
static member is main(). main() is declared as static because it must be 
called before any objects exist. 

Instance variables declared as static are, essentially, global variables. When 
objects of its class are declared, no copy of a static variable is made. Instead, 
all instances of the class share the same static variable. Methods declared as 
static have several restrictions: 

They can only call other static methods. They must only access static data. 

They cannot refer to this or super in any way. 

Outside of the class in which they are defined, static methods and variables 
can be used independently of any object. To do so, you need only specify 
the name of their class followed by the dot operator. For example, if you 
wish to call a static method from outside its class, you can do so using the 
following general form: classname.method( ) 

Here, classname is the name of the class in which the static method is 
declared. As you can see, this format is similar to that used to call non-static 
methods through object reference variables. A static variable can be 
accessed in the same way—by use of the dot operator on the name of the 
class. This is how Java implements a controlled version of global functions 
and global variables. 

classStaticDemo 

{staticint add(int x, int y)  

{returnx+y;} 

staticint sub(int x, int y)  

{return x-y;}} 

classStaticByName 

{public static void main(String args[])  

{int a=StaticDemo.add(45,5); 

 int b=StaticDemo.sub(50,25); 

 System.out.println("Sum = " +a); 

System.out.println("Sub = " +b);}} 
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2.16 Let Us Sum Up 

 
A class declaration names the class and encloses the class body between 
braces. The class name can be preceded by modifiers. The class body 
contains fields, methods, and constructors for the class. A class uses fields 
to contain state information and uses methods to implement behaviour. 
Constructors that initialize a new instance of a class use the name of the 
class and look like methods without a return type. 

You control access to classes and members in the same way: by using an 
access modifier such as public in their declaration. 

You specify a class variable or a class method by using the static keyword in 
the member's declaration. A member that is not declared as static is 
implicitly an instance member. Class variables are shared by all instances of 
a class and can be accessed through the class name as well as an instance 
reference. Instances of a class get their own copy of each instance variable, 
which must be accessed through an instance reference. 

You create an object from a class by using the new operator and a 
constructor. The new operator returns a reference to the object that was 
created. You can assign the reference to a variable or use it directly. 

2.17 Self Assessment Questions 

 
1. What is class and define a class? 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………… 

2. What is method and explain with example? 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………… 

3. What is Object and declare an object? 
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……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

4. Explain Difference between call by value and call by reference. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

5. Write the sort note about constructor. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………..……………………………………………………..
…………………………………………………............................................... 

2.18 Model Questions 
 

1. Explain different type of constructor. 
2. What is constructor overloading? 
3. What is static member in java? 
4. Write a java program passing object as a value in call by reference  
5. Write a java program to check the number is prime or not using recursive 

method. 

2.19  References & Further Readings  
 
1. http://www.javawithus.com/tutorial/call-by-value-and-call-by-reference 
2. http://www.studytonight.com/java/object-and-classes.php 
3. http://www.java-samples.com/showtutorial.php?tutorialid=124 
4. http://mvhs 

fuhsd.org/john_conlin/Java/HW_folder_Java/1stSemDocs/Unit03-
ClassesMethods/L04Classes.html 
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UNIT-3 

Inheritance in Java 

Learning Objectives 

After learning this unit you should be able to know 

 Understand the concepts of Inheritance and extending existing class. 

 Identify different types of inheritance. 

 Be familiar with the class hierarchy in inheritance. 

 Learn the concepts of method overriding. 

 Know the use of the key word ‘final’. 

 Study about Abstract Methods and Classes in java. 

 Know about containership. 

 Study about different between Inheritance and Containership. 

Structure 

3.1 Introduction 

3.2 What is Inheritance? 

3.3 Extending Existing Classes 

3.4 Inheritance and Class Hierarchy 

3.5 Types of Inheritance 

3.6 Method Overriding 

3.7 Using Final 

3.8 Abstract Methods and Classes 

3.9 This and Super 

      3.9.1 The Special Variable This 

      3.9.2 The Special Variable Super 

3.10 What is Containership? 

3.11 Difference Between Inheritance and Containership 

3.12 Visibility Control (Visibility Access) in Java (Or) Access Modifiers 

3.13 Let Us Sum Up 

3.14 Self Assessment Questions 

3.15 Model Questions 

3.16 References and Further References 

 

 



   Diploma in Web Design 

Odisha State Open University 49 

 

 

3.1 Introduction 

A class represents a set of objects which share the same structure and 
behaviors. The class determines the structure of objects by specifying 
variables that are contained in each instance of the class, and it determines 
behavior by providing the instance methods that express the behavior of the 
objects. This is a powerful idea. However, something like this can be done 
in most programming languages. The central new idea in object-oriented 
programming—the idea that really distinguishes it from traditional 
programming—is to allow classes to express the similarities among objects 
that share some, but not all, of their structure and behavior. Such similarities 
can be expressed using inheritance and polymorphism. 

 

3.2 What is Inheritance? 

Inheritance is the ability for a class to inherit properties and behavior from a 
parent class by extending it. Inheritance essentially provides code reuse by 
allowing extending properties and behavior of an existing class by a newly 
defined class. If class A extends B, then class B is called the parent class (or 
super class) and class A is called the child class (or derived class/sub class). 
In this example scenario, class A will inherit all public and protected 
attributes and methods of the super class (B). The subclass can optionally 
override (provide new or extended functionality to methods) the behavior 
inherited from the parent class. Inheritance represents an “is-a” relationship 
in OOP. This essentially means that A is also a B. In other words, B can be 
the class with a general description of a certain real world entity but A 
specifies a certain specialization. In a real world programming problem, the 
Person class could be extended to create the Employee class. This is called 
specialization.  

3.3 Extending Existing Classes 

This unit is relatively advanced aspects of object-oriented programming. 
Any programmer should know what is meant by subclass, inheritance, and 
polymorphism. However, it will probably be a while before you actually do 
anything with inheritance except for extending classes that already exist.  

In day-to-day programming, especially for programmers who are just 
beginning to work with objects, sub classing is used mainly in one situation: 
There is an existing class that can be adapted with a few changes or 
additions. This is much more common than designing groups of classes and 
subclasses from scratch. The existing class can be extended to make a 
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subclass. The syntax for this is public class hsubclass-namei extends 
hexisting-class-namei {// Changes and additions.} 

3.4 Inheritance and Class Hierarchy 

The term inheritance refers to the fact that one class can inherit part or all 
of its structure and behavior from another class. The class that does the 
inheriting is said to be a subclass of the class from which it inherits. If class 
B is a subclass of class A, we also say that class A is a super class of class 
B. (Sometimes the terms derived class and base class are used instead of 
subclass and super class; this is the common terminology in C++.) A 
subclass can add to the structure and behavior that it inherits. It can also 
replace or modify inherited behavior (though not inherited structure). The 
relationship between subclass and super class is sometimes shown by a 
diagram in which the subclass is shown below, and connected to, its super 
class, as shown here on the left. 

 

In Java, to create a class named “B” as a subclass of a class named “A”, you 
would write class B extends A  

{// additions to, and modifications of, // stuff inherited from class A} 

Several classes can be declared as subclasses of the same super class. The 
subclasses, which might be referred to as “sibling classes,” share some 
structures and behaviors—namely, the ones they inherit from their common 
super class. The super class expresses these shared structures and behaviors. 
In the diagram shown on the right, above, classes B, C, and D are sibling 
classes. Inheritance can also extend over several “generations” of classes. 
This is shown in the diagram, where class E is a subclass of class D which is 
itself a subclass of class A. In this case, class E is considered to be a 
subclass of class A, even though it is not a direct subclass. This whole set of 
classes forms a small class hierarchy. 
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Example: Vehicles 

Suppose that a program has to deal with motor vehicles, including cars, 
trucks, and motorcycles. (This might be a program used by a Department of 
Motor Vehicles to keep track of registrations.) The program could use a 
class named Vehicle to represent all types of vehicles. Since cars, trucks, 
and motorcycles are types of vehicles, they would be represented by 
subclasses of the Vehicle class, as shown in this class hierarchy diagram: 

 

 

 

The Vehicle class would include instance variables such as registration 
Number and owner and instance methods such as transfer Ownership (). 
These are variables and methods common to all vehicles. The three 
subclasses of Vehicle—Car, Truck, and Motorcycle—could then be used to 
hold variables and methods specific to particular types of vehicles. The Car 
class might add an instance variable numberOfDoors, the Truck class might 
have numberOfAxles, and the Motorcycle class could have a Boolean 
variable hasSidecar. (Well, it could in theory at least, even if it might give a 
chuckle to the people at the Department of Motor Vehicles.) The 
declarations of these classes in a Java program would look, in outline, like 
this (although in practice, they would probably be public classes, defined in 
separate files): class Vehicle  

{intregistrationNumber; 

 Person owner;  

// (Assuming that a Person class has been defined!)  

voidtransferOwnership(Person newOwner)  

{. . .} . . .} 

class Car extends Vehicle  

    {intnumberOfDoors; . . .} 

    class Truck extends Vehicle  

   { intnumberOfAxles;. . .} 

   class Motorcycle extends Vehicle  

   { booleanhasSidecar;. . .} 
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Suppose that myCar is a variable of type Car that has been declared and 
initialized with the statement 

Car myCar = new Car(); 

Given this declaration, a program could refer to myCar.numberOfDoors, 
since numberOfDoors is an instance variable in the class Car. But since 
class Car extends class Vehicle, a car also has all the structure and behavior 
of a vehicle. This means that myCar.registrationNumber, myCar.owner, 
andmyCar.transferOwnership() also exist. 

3.5 Types of Inheritance 

The use of abstract data types is intended to reduce code-duplication and 
encourage code-reuse and separate compilation of components of a large 
software system. To this end, most object-oriented languages provide two 
different facilities for this purpose, 

1. Polymorphism by which a form of generic programming is 
supported. Generic components may be instantiated to specialized 
ones by initializing the type parameters of the generic program. 

2. Inheritance by which new classes of objects may be derived from 
existing generic ones and customized by new and special functions, 
methods or properties not present in the generic class. The derived 
class is said to be a sub-class of the generic class. Equivalently the 
generic class A is said to be a super-class of the derived class. 

The above features of object-oriented languages do encourage code-reuse 
and discourage code-duplication. However, a closer look at inheritance is 
required as it raise various issues. If a class A is specialized to class B, then 
it should be possible to avoid duplication of code from class A into class B, 
by merely establishing a relationship to that effect. Class B may then be said 
to inherit all the functions and methods of class A. 

There exist basically four types of inheritance. 

 Single inheritance 

 Multilevel inheritance  

 Multiple inheritance 

 Hierarchical inheritance 

In single inheritance, one class extends one class only. In multilevel 
inheritance, the ladder of single inheritance increases. In multiple 
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inheritances, one class directly extends more than one class and in 
hierarchical inheritance one class is extended by more than one class. 

Multilevel Inheritance - In multilevel, one-to-one ladder increases. 
Multiple classes are involved in inheritance, but one class extends only one. 
The lowermost subclass can make use of all its super classes' members. 
Multilevel inheritance is an indirect way of implementing multiple 
inheritances. 

Multiple Inheritance - In multiple inheritances, one class extends multiple 
classes. Java does not support multiple inheritances but C++ supports. 

Hierarchical Inheritance - In hierarchical type of inheritance, one class is 
extended by many subclasses. It is one-to-many relationship. 

Defining a Subclass: A subclass is defined as follows 

classsubclassname extends superclassname 

{variables declarations; 

 methods declarations;} 

The keyword extends signifies that the properties of superclassname are 
extended to the subclassname. The subclass now will have access to super 
class variables and methods in addition to its owns variable and methods. 

A subclass inherits all of the public and protected members of its parent, no 
matter what package the subclass is in. If the subclass is in the same 
package as its parent, it also inherits the package-private members of the 
parent. You can use the inherited members as is, replace them, hide them, or 
supplement them with new members: 

The inherited fields can be used directly, just like any other fields. 

You can declare a field in the subclass with the same name as the one in the 
superclass, thus hiding it (not recommended). 

You can declare new fields in the subclass that are not in the superclass. 

The inherited methods can be used directly as they are. 

You can write a new instance method in the subclass that has the same 
signature as the one in the superclass, thus overriding it. 

You can write a new static method in the subclass that has the same 
signature as the one in the superclass, thus hiding it. 
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You can declare new methods in the subclass that are not in the super class. 

You can write a subclass constructor that invokes the constructor of the 
super class, either implicitly or by using the keyword super. 

//This program uses inheritance to extend Box. class Box  

{double width, height, depth; 

// construct clone of an object 

Box(Box ob)  

{ // pass object to constructor 

width = ob.width; height = ob.height; depth = ob.depth;} 

//constructor used when all dimensions specified  

Box(double w, double h, double d)  

{width = w; height = h; depth = d;} 

// compute and return volume double  

volume() 

{return width * height * depth;}} 

// Here, Box is extended to include weight.  

classBoxWeight extends Box  

{double weight; // weight of box 

// constructor for BoxWeight 

 BoxWeight(double w, double h, double d, double m)  

{width = w; height = h; depth = d; weight = m;}} 

classDemoBoxWeight 

{public static void main(String args[])  

{BoxWeight mybox1 = new BoxWeight(10, 20, 15, 34.3);  

BoxWeight mybox2 = new BoxWeight(2, 3, 4, 0.076);  

Doublevol; 

vol = mybox1.volume(); 
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System.out.println("Volume of mybox1 is " + vol); 

System.out.println("Weight of mybox1 is " + mybox1.weight); 

System.out.println(); 

vol = mybox2.volume(); 

System.out.println("Volume of mybox2 is " + vol); 

System.out.println("Weight of mybox2 is " + mybox2.weight); }//main 
}//class 

Output: 

Volume of mybox1 is 3000.0 

Weight of mybox1 is 34.3 

Volume of mybox2 is 24.0 

Weight of mybox2 is 0.076 

3.6 Method Overriding 

In a class hierarchy, when a method in a subclass has the same name and 
type signature as a method in its superclass, then the method in the subclass 
is said to override the method in the superclass. When an overridden method 
is called from within a subclass, it will always refer to the version of that 
method defined by the subclass. The version of the method defined by the 
superclass will be hidden. Consider the following: 

Example: Method overriding 

class A  

{int p, q; A(int x, int y)  

{ p = x; q = y;} 

//display p and q void show() 

{System.out.println("p and q: " + p + " " + q);}} 

class B extends A  

{ int r; 

B(int x, int y, int z)  

{ super(x, y); r = z;} 

//display k – this overrides show() in A 
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void show()  

{System.out.println("r: " + r);}} 

class Override  

{public static void main(String args[])  

{ B subOb = new B(1, 2, 3);  

 subOb.show(); // this calls show() in B}} 

Output: r: 3 

When show() is invoked on an object of type B, the version of show() 
defined within B is used. That is, the version of show() inside B overrides 
the version declared in A. If you wish to access the superclass version of an 
overridden function, you can do so by using super. For example, in this 
version of B, the superclass version of show() is invoked within the 
subclass' version. This allows all instance variables to be displayed. 

class B extends A  

{int r; B(int x, int y, int z)  

{super(x, y); r = z;} 

void show()  

{super.show(); // this calls A's show() 

System.out.println("r: " + r);}} 

If you substitute this version of A into the previous program, you will see 
the following 

Output: 

p and q: 1 2 

r: 3 

Here, super.show( ) calls the superclass version of show( ). Method 
overriding occurs only when the names and the type signatures of the two 
methods are identical. If they are not, then the two methods are simply 
overloaded. 

// Example for Method Overriding  

class Figure  

{double dim1; double dim2; Figure(double a, double b)  

{dim1 = a; dim2 = b;} 
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double area()  

{System.out.println("Area for Figure is undefined.");  

return 0;}} 

class Rectangle extends Figure  

{Rectangle(double a, double b)  

{super(a, b);} 

//override area for rectangle double  

area() 

{System.out.println("Inside Area for Rectangle.");  

return dim1 * dim2;}} 

class Triangle extends Figure  

{Triangle(double a, double b)  

{super(a, b);} 

//override area for right triangle double  area() 

{System.out.println("Inside Area for Triangle."); return dim1 * dim2 / 2;}} 

class FindAreas 

{public static void main(String args[])  

{Figure f = new Figure(10, 10); 

Rectangle r = new Rectangle(9, 5); 

Triangle t = new Triangle(10, 8); 

Figure figref; 

figref = r; 

System.out.println("Area is " + figref.area()); figref = t; 

System.out.println("Area is " + figref.area()); figref = f; 

System.out.println("Area is " + figref.area());}} 

Output: 

Inside Area for Rectangle. 

Area is 45 

Inside Area for Triangle. 
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Area is 40 

Area for Figure is undefined. 

Area is 0 

3.7 Using Final 

We can declare some or all of a class's methods final. We use the final 
keyword in a method declaration to indicate that the method cannot be 
overridden by subclasses. The Object class does this—a number of its 
methods are final. 

We might wish to make a method final if it has an implementation that 
should not be changed and it is critical to the consistent state of the object. 
For example, you might want to make the displayAnimal method in this 
Animal class final: 

class Animal  

{…finaldisplayAnimal() 

{…} ...} 

Methods called from constructors should generally be declared final. If a 
constructor calls a non-final method, a subclass may redefine that method 
with surprising or undesirable results. Note that you can also declare an 
entire class final — this prevents the class from being subclassed. This is 
particularly useful, for example, when creating an immutable class like the 
String class. 

3.8 Abstract Methods and Classes 

An abstract class is a class that is declared abstract—it may or may not 
include abstract methods. Abstract classes cannot be instantiated, but they 
can be subclassed. An abstract method is a method that is declared without 
an implementation (without braces, and followed by a semicolon), like this: 

abstract void moveTo(double deltaX, double deltaY); 

If a class includes abstract methods, the class itself must be declared 
abstract, as in: 

public abstract class GraphicObject 

{//declare fields //declare non-abstract methods abstract void draw();} 
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When an abstract class is subclassed, the subclass usually provides 
implementations for all of the abstract methods in its parent class. However, 
if it does not, the subclass must also be declared abstract. 

Any class that contains one or more abstract methods must also be declared 
abstract. To declare a class abstract, you simply use the abstract keyword in 
front of the class keyword at the beginning of the class declaration. There 
can be no objects of an abstract class. That is, an abstract class cannot be 
directly instantiated with the new operator. 

Such objects would be useless, because an abstract class is not fully defined. 
Also, you cannot declare abstract constructors, or abstract static methods. 
Any subclass of an abstract class must either implement all of the abstract 
methods in the superclass, or be itself declared abstract. Here is a simple 
example of a class with an abstract method, followed by a class which 
implements that method: 

//A Simple demonstration of abstract.  abstract class A  

{abstract void callme(); 

//concrete methods are still allowed in abstract classes void callmetoo() 

{System.out.println("This is a concrete method.");}} 

class B extends A  

{void callme() 

{System.out.println("B's implementation of callme.");}} 

class AbstractDemo 

{public static void main(String args[])  

{B b = new B(); 

b.callme(); 

b.callmetoo();}//main}//class 

3.9 This and Super 

Although the basic ideasof object-oriented programming is reasonably 
simple and clear, they are subtle, and they take time to get used to. And 
unfortunately, beyond the basic ideas there are a lot of details. This section 
and the next cover more of those annoying details. You should not 
necessarily master everything in these two sections the first time through, 
but you should read it to be aware of what is possible. For the most part, 
when I need to use this material later in the text, I will explain it again 
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briefly, or I will refer you back to it. In this section, we’ll look at two 
variables, this and super, that are automatically defined in any instance 
method. 

3.9.1 The Special Variable this 

A static member of a class has a simple name, which can only be used inside 
the class defi-nition. For use outside the class, it has a full name of the form 
hclass-namei.hsimple-namei. For example, “System.out” is a static 
member variable with simple name “out” in the class “System”. It’s always 
legal to use the full name of a static member, even within the class where 
it’s defined. Sometimes it’s even necessary, as when the simple name of a 
static member variable is hidden by a local variable of the same name. 

Java provides a special, predefined variable named “this” that you can use 
for such pur-poses. The variable, this, is used in the source code of an 
instance method to refer to the object that contains the method. This intent 
of the name, this, is to refer to “this object,” the one right here that this very 
method is in. If x is an instance variable in the same object, then this.x can 
be used as a full name for that variable. If other Method() is an instance 
methodin the same object, then this. Other Method() could be used to call 
that method. Whenever the computer executes an instance method, it 
automatically sets the variable, this; to refer to the object that contains the 
method. 

One common use of this is in constructors. For example: 

public class Student 

{private String name;//Name of the student. 

 public Student(String name)  

{// Constructor. Create a student with specified name. this.name = name;} 

// More variables and methods.} 

In the constructor, the instance variable called name is hidden by a formal 
parameter. How-ever, the instance variable can still be referred to by its full 
name, this.name. In the assign-ment statement, the value of the formal 
parameter, name, is assigned to the instance variable, this.name. This is 
considered to be acceptable style: There is no need to dream up cute new 
names for formal parameters that are just used to initialize instance 
variables. You can use the same name for the parameter as for the instance 
variable. 
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There are other uses for this. Sometimes, when you are writing an instance 
method, you need to pass the object that contains the method to a 
subroutine, as an actual parameter. In that case, you can use this as the 
actual parameter. For example, if you wanted to print out a string 
representation of the object, you could say “System.out.println(this);”. Or 
you could assign the value of this to another variable in an assignment 
statement. In fact, you can do anything with this that you could do with any 
other variable, except change its value. 

3.9.2 The Special Variable Super 

Java also defines another special variable, named “super”, for use in the 
definitions of instance methods. The variable super is for use in a subclass. 
Like this, super refers to the object that contains the method. But it’s 
forgetful. It forgets that the object belongs to the class you are writing, and it 
remembers only that it belongs to the superclass of that class. The point is 
that the class can contain additions and modifications to the superclass. 
super doesn’t know about any of those additions and modifications; it can 
only be used to refer to methods and variables in the superclass. 

The reason super exists is so you can get access to things in the superclass 
that are hidden by things in the subclass. For example, super.x always refers 
to an instance variable namedx in the superclass. This can be useful for the 
following reason: If a class contains an instancevariable with the same name 
as an instance variable in its superclass, then an object of that class will 
actually contain two variables with the same name: one defined as part of 
the class itself and one defined as part of the superclass. The variable in the 
subclass does not replace the variable of the same name in the superclass; it 
merely hides it. The variable from the superclass can still be accessed, using 
super. 

The major use of super is to override a method with a new method that 
extends the behavior of the inherited method, instead of replacing that 
behavior entirely. The new method can use super to call the method from 
the superclass, and then it can add additional code to provide additional 
behavior. As an example, suppose you have a PairOfDice class that includes 
a roll() method. Suppose that you want a subclass, GraphicalDice, to 
represent a pair of dice drawn on the computer screen. The roll() method in 
the GraphicalDice class should do everything that the roll() method in the 
PairOfDice class does. We can express this with a call to super.roll(), which 
calls the method in the superclass. But in addition to that, the roll() method 
for aGraphicalDiceobject has to redraw the dice to show the new values. 
The GraphicalDice class might look something like this: 
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public class GraphicalDice extends PairOfDice 

{public void roll()  

 

 
 

// More stuff, including definition of redraw().} 

Note that this allows you to extend the behavior of the roll() method even if 
you don’t know how the method is implemented in the superclass! 

3.10 What is Containership? 

Containership is the ability of a class to contain objects of different classes 
as member data. For example, class A could contain an object of class B as 
a member. Here, all the public methods (or functions) defined in B can be 
executed within the class A. Class A becomes the container, while class B 
becomes the contained class. Containership is also referred to as 
Composition. In this example, it can be said that class A is composed of 
class B. In OOP, Containership represents a “has-a” relationship. It is 
important to note that, even though the container has access to execute all 
the public methods of the contained class, it is not able to alter or provide 
additional functionality. When it comes to a real world programming 
problem, an object of class TextBox may be contained in the class Form, 
and thus can be said that a Form contains a TextBox (or alternatively, a 
Form is composed of a TextBox). 

3.11 Difference Between Inheritance and Containership 

Although Inheritance and Containership are two OOP concepts, they are 
quite different in what they allow the programmer to achieve. Inheritance is 
the ability for a class to inherit properties and behavior from a parent class 
by extending it, while Containership is the ability of a class to contain 
objects of different classes as member data. If a class is extended, it inherits 
all the public and protected properties/behavior and those behaviors may be 
overridden by the subclass. But if a class is contained in another, the 
container does not get the ability to change or add behavior to the contained. 
Inheritance represents an “is-a” relationship in OOP, while Containership 
represents a “has-a” relationship. 

 

// Roll the dice, and redraw them. 

   super.roll(); // Call the roll method from PairOfDice. 
redraw(); // Call a method to draw the dice. 
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3.12 Visibility control (visibility access) in Java (or) Access 
modifiers 

It is possible to inherit all the members of a class by a subclass using the 
keyword extends. The variables and methods of a class are visible 
everywhere in the program. However, it may be necessary in some 
situations we may want them to be not accessible outside. We can achieve 
this in Java by applying visibility modifiers to instance variables and 
methods. The visibility modifiers are also known as access 
modifiers. Access modifiers determine the accessibility of the members of a 
class. 

Java provides three types of visibility modifiers: public, 
private and protected. They provide different levels of protection as 
described below. 

Public Access: Any variable or method is visible to the entire class in which 
it is defined. But, to make a member accessible outside with objects, we 
simply declare the variable or method as public. A variable or method 
declared as public has the widest possible visibility and accessible 
everywhere. 

Friendly Access (Default): When no access modifier is specified, the 
member defaults to a limited version of public accessibility known as 
"friendly" level of access. The difference between the "public" access and 
the "friendly" access is that the public modifier makes fields visible in all 
classes, regardless of their packages while the friendly access makes fields 
visible only in the same package, but not in other packages. 

Protected Access: The visibility level of a "protected" field lies in between 
the public access and friendly access. That is, the protected modifier makes 
the fields visible not only to all classes and subclasses in the same package 
but also to subclasses in other packages 

Private Access: private fields have the highest degree of protection. They 
are accessible only with their own class. They cannot be inherited by 
subclasses and therefore not accessible in subclasses. In the case of 
overriding public methods cannot be redefined as private type. 

Private protected Access: A field can be declared with two 
keywords private and protected together. This gives a visibility level in 
between the "protected" access and "private" access. This modifier makes 
the fields visible in all subclasses regardless of what package they are in. 
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Remember, these fields are not accessible by other classes in the same 
package. 

3.13 Let us Sum Up 

An interface defines a protocol of communication between two objects. An 
interface declaration contains signatures, but no implementations, for a set 
of methods, and might also contain constant definitions. A class that 
implements an interface must implement all the methods declared in the 
interface. An interface name can be used anywhere a type can be used. 

Except for the Object class, a class has exactly one direct super class. A 
class inherits fields and methods from all its super classes, whether direct or 
indirect. A subclass can override methods that it inherits, or it can hide 
fields or methods that it inherits. (Note that hiding fields is generally bad 
programming practice.) 

The table in Overriding and Hiding Methods section shows the effect of 
declaring a method with the same signature as a method in the superclass. 

The Object class is the top of the class hierarchy. All classes are descendants 
from this class and inherit methods from it. Useful methods inherited from 
Object include toString(), equals(), clone(), and getClass(). 

You can prevent a class from being subclassed by using the final keyword in 
the class's declaration. Similarly, you can prevent a method from being 
overridden by subclasses by declaring it as a final method. 

 3.14 Self Assessment Questions 
 
1. What is inheritance and explain it? 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………… 

2. Write a program to perform to the extend operation with class. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
…………………………………………………………………………………… 

3. What is method overloading and explain with example?   
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……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

4. What is Containership in inheritance? 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

5. Write sort notes about special variable super. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………..…………………………………………………….
………………………………………………………………………………….. 

3.15 Model Questions 
 

1. Explain different types of inheritance. 
2. What is the use of final keyword in java? 
3. What is abstract class and explain with example? 
4. Write sort note about difference between inheritance and 

containership. 
5. What is visibility control explain with access modifier. 
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UNIT- 4  
Wrapper Classes and Vectors 

Learning Objectives 
After learning this unit you should be able to  

 Know about Wrapper Classes and its importance. 

 Know about feature of Wrapper Class in Java. 

 Know about Auto Boxing And Auto Unboxing. 

 Study about Conversion between Data Types. 

 Know about Strings and how to use string in java. 

 Study about Strings Wrapper Class and string methods in java. 

 Know about Vector Class. 

Structure 

4.1 Introduction 
4.2 What are Wrapper Classes? 
      4.2.1 Importance of Wrapper Classes 
4.3 Features of the Java Wrapper Classes. 
4.4 Wrapper Class in Java 
4.5 Below is Wrapper Class Hierarchy as Per Java Api 
4.6 Retrieving Value Wrapped by a Wrapper Class Object  
4.7 Auto Boxing and Auto Unboxing  
4.8 Conversion Between Data Types 
4.9 Numbers Wrapper Class 
        4.9.1 Number Methods 
      4.10 Byte Wrapper Class 
              4.10.1 Byte Class Methods 
4.11 Short Wrapper Class 
4.12 Integer Wrapper Class 
4.13 Long Wrapper Class 
4.14 Characters Wrapper Class 
        4.14.1 Character Methods 
4.15 Strings Wrapper Class 
        4.15.1 String Length 
        4.15.2 Concatenating Strings 
        4.15.3 Creating Format Strings 
        4.15.4 String Methods 
4.16 Float Wrapper Class 
4.17 Double Wrapper Class 
4.18 Boolean Class Wraps 
4.19 Vector Class 
4.20 Let Us Sum Up 
4.21 Self Assessment Questions 
4.22 Model Questions 
4.23 References and Further References 
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4.1 Introduction 
 
Java is an object-oriented language and can view everything as an object. A 
simple file can be treated as an object , an address of a system can be seen as 
an object , an image can be treated as an object (with java.awt.Image) and a 
simple data type can be converted into an object (with wrapper classes). 
This unit discusses wrapper classes. Wrapper classes are used to convert any 
data type into an object. 

The primitive data types are not objects; they do not belong to any class; 
they are defined in the language itself. Sometimes, it is required to convert 
data types into objects in Java language. For example, up to JDK1.4, the 
data structures accept only objects to store. A data type is to be converted 
into an object and then added to a Stack or Vector etc. For this conversion, 
the designers introduced wrapper classes. 

4.2 What are Wrapper Classes? 

As the name says, a wrapper class wraps (encloses) around a data type and 
gives it an object appearance. Wherever, the data type is required as an 
object, this object can be used. Wrapper classes include methods to unwrap 
the object and give back the data type. It can be compared with a chocolate. 
The manufacturer wraps the chocolate with some foil or paper to prevent 
from pollution. The user takes the chocolate, removes and throws the 
wrapper and eats it. 
Observe the following conversion. 

int k = 100; Integer it1 = new Integer(k); 

The int data type k is converted into an object, it1 using Integer class. The 
it1 object can be used in Java programming wherever k is required an 
object. 

The following code can be used to unwrap (getting back int from Integer 
object) the object it1. 

int m = it1.intValue();  

System.out.println(m*m); // prints 10000 

intValue() is a method of Integer class that returns an int data type. 

4.2.1 Importance of Wrapper Classes 

There are mainly two uses with wrapper classes. 

1) To convert simple data types into objects, that is, to give object form to a 
data type; here constructors are used. 
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2) To convert strings into data types (known as parsing operations), here 
methods of type parseXXX() are used. 

 4.3 Features of the Java Wrapper Classes. 
 
1) Wrapper classes convert numeric strings into numeric values. 

2) The way to store primitive data in an object. 

3) The value Of () method is available in all wrapper classes except 
Character 

4) All wrapper classes have typeValue() method. This method returns the 
value of the object as its primitive type. 

The following discussion focuses on the Integer wrapperclass, but applies in 
a general sense to all eight wrapper classes. 

The most common methods of the Integer wrapper class are summarized in 
below table. Similar methods for the other wrapper classes are found in the 
Java API documentation. 

Method Purpose 

parseInt(s) returns a signed decimal integer value 
equivalent to string s 

toString(i) returns a new String object representing the 
integer i 

byteValue() returns the value of this Integer as a byte 

doubleValue() returns the value of this Integer as a double 

floatValue() returns the value of this Integer as a float 

intValue() returns the value of this Integer as an int 

shortValue() returns the value of this Integer as a short 

longValue() returns the value of this Integer as a long 
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4.4 Wrapper Class in Java 
 
Wrapper class in java provides the mechanism to convert primitive into 
object and object into primitive. 

Since J2SE 5.0, autoboxing and unboxing feature converts primitive into 
object and object into primitive automatically. The automatic conversion of 
primitive into object is known as autoboxing and vice-versa unboxing. 

The eight classes of java.lang package are known as wrapper classes in java. 
The lists of eight wrapper classes are given below: 

intcompareTo(inti) Compares the numerical value of the invoking 
object with that of i. Returns 0 if the values are 
equal. Returns a negative value if the invoking 
object has a lower value. Returns a positive 
value if the invoking object has a greater 
value. 

static int 
compare(int num1, 
int num2) 

Compares the values of num1 and num2. 
Returns 0 if the values are equal. Returns a 
negative value if num1 is less than num2. 
Returns a positive value if num1 is greater 
than num2. 

boolean 
equals(Object 
intObj) 

Returns true if the invoking Integer object is 
equivalent to intObj. Otherwise, it returns 
false. 

Primitive Type Wrapper class 

boolean Boolean 

char Character 

byte Byte 

short Short 

int Integer 

long Long 

float Float 

double Double 



   Diploma in Web Design 

Odisha State Open University 70 

 

 

Wrapper class Example: Primitive to Wrapper 

public class WrapperExample1 

{ public static void main(String args[]) 

{ //Converting int into Integer int a=20;   

Integer i=Integer.valueOf(a);//converting int into Integer   

Integer j=a;//autoboxing, now compiler will write Integer.valueOf(a) 
internally System.out.println(a+" "+i+" "+j); }}   

Output: 

20 20 20 

Wrapper class Example: Wrapper to Primitive 

public class WrapperExample2 

{ public static void main(String args[]) 

{ //Converting Integer to int Integer a=new Integer(3);     

 inti=a.intValue();//converting Integer to int 

 int j=a;//unboxing, now compiler will write a.intValue() internally     

 System.out.println(a+" "+i+" "+j);}}     

Output: 

3 3 3 

4.5 Below is Wrapper Class Hierarchy as Per Java API 
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As explain in above table all wrapper classes (except Character) take String 
as argument constructor. Please note we might get Number Format 
Exception if we try to assign invalid argument in the constructor. For 
example to create Integer object we can have the following syntax. 

Integer int Obj = new Integer (25);  
Integer int Obj2 = new Integer ("25"); 
Creating objects of the Wrapper classes  
All the wrapper classes have constructors which can be used to create the 
corresponding Wrapper class objects by passing either a String or a variable 
of the same data type as that of the type to which the wrapper class 
corresponds, except for the Character wrapper class whose object cannot be 
created with a String. Also, the Float wrapper class allows its object to be 
created using a double value.  
For example, we can create an Integer object which wraps the int 34 in 
either of the following two ways:  

Integer intObject = new Integer (34);  

Integer intObject = new Integer ( "34");  

4.6Retrieving Value Wrapped by a Wrapper Class Object  

Each of the eight wrapper classes have a method to retrieve the value that 
was wrapped in the object. These methods have the form *Value() where 
star refers to the corresponding data type. For example, to retrieve the value 
stored in the Integer object intObject, we use the following statement.  

int x = intObject.intValue();  

Similarly, we have methods for the other seven wrapper classes:  

byteValue() 

shortValue() 

longValue() 

floatValue() 

doubleValue() 

charValue() 

booleanValue() 
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4.7 Auto Boxing and Auto Unboxing  
 
Creating a wrapper class object using the constructors and retrieving the 
values wrapped by those objects using the methods as shown above can 
become quite cumbersome. As an alternative, there exists auto boxing and 
auto unboxing. Auto boxing refers to an implicit call to the constructor and 
auto unboxing refers to an implicit call to the *value() method. Therefore, a 
new wrapper object can be created by specifying the value to be wrapped 
just as we would do for a primitive data type variable. Also, the value can be 
retrieved and used in a simple way by specifying the object name. Look at 
the following code:  

Integer intObject = 34;  

int x=intObject;  

int x = intObject + 7;  

The above statements are equivalent to the following set of statements  

Integer intObject = new Integer (34);  

int x = intObject.intValue();  

int x = intObject .intValue()+ 7;  

Similarly, auto boxing and auto boxing apply to other wrapper classes also.  

4.8 Conversion Between Data Types 

The wrapper classes also provide methods which can be used to convert a 
String to any of the primitive data types, except character. All these methods 
are static. These methods have the format parse*() where * refers to any of 
the primitive data types except char. And to convert any of the primitive 
data type value to a String, we use the valueOf() methods of the String class 
which through method overloading and implicit casting can accept any of 
the eight primitive types.  

int x = Integer.parseInt("34"); // x=34  

double y = Double.parseDouble("34.7"); // y =34.7  

String s1= String.valueOf('a'); // s1="a"  

String s2=String.valueOf(true); // s2="true"  
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4.9 Numbers Wrapper Class 

Normally, when we work with Numbers, we use primitive data types such 
as byte, int, long, double, etc. 

Example 

inti = 5000; 

floatgpa = 13.65; 

double mask = 0xaf; 

However, in development, we come across situations where we need to use 
objects instead of primitive data types. In order to achieve this, Java 
provides wrapper classes. 

All the wrapper classes (Integer, Long, Byte, Double, Float, Short) are 
subclasses of the abstract class Number. 

             

The object of the wrapper class contains or wraps its respective primitive 
data type. Converting primitive data types into object is called boxing, and 
this is taken care by the compiler. Therefore, while using a wrapper class 
you just need to pass the value of the primitive data type to the constructor 
of the Wrapper class. 

And the Wrapper object will be converted back to a primitive data type, and 
this process is called unboxing. The Number class is part of the java.lang 
package.Following is an example of boxing and unboxing –  

Example: 

public class Test {public static void main(String args[])  

{Integer x = 5; // boxes int to an Integer object 

x =  x + 10;   // unboxes the Integer to a int 

System.out.println(x); }} 
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Output: 15 
When x is assigned an integer value, the compiler boxes the integer because 
x is integer object. Later, x is unboxed so that they can be added as an 
integer. 
 

4.9.1 Number Methods 

Following is the list of the instance methods that all the subclasses of the 
Number class implements – 

Sr.No. Method & Description 
1 xxxValue() 

Converts the value of this Number object to the xxx data type 
and returns it. 

2 compareTo() 
Compares this Number object to the argument. 

3 equals() 
Determines whether this number object is equal to the 
argument. 

4 valueOf() 
Returns an Integer object holding the value of the specified 
primitive. 

5 toString() 
Returns a String object representing the value of a specified 
int or Integer. 

6 parseInt() 
This method is used to get the primitive data type of a certain 
String. 

7 abs() 
Returns the absolute value of the argument. 

8 ceil() 
Returns the smallest integer that is greater than or equal to the 
argument. Returned as a double. 

9 floor() 
Returns the largest integer that is less than or equal to the 
argument. Returned as a double. 

10 rint() 
Returns the integer that is closest in value to the argument. 
Returned as a double. 

11 round() 
Returns the closest long or int, as indicated by the method's 
return type to the argument. 

12 min() 
Returns the smaller of the two arguments. 

13 max() 
Returns the larger of the two arguments. 

14 exp() 
Returns the base of the natural logarithms, e, to the power of 
the argument. 
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15 log() 
Returns the natural logarithm of the argument. 

16 pow() 
Returns the value of the first argument raised to the power of 
the second argument. 

17 sqrt() 
Returns the square root of the argument. 

18 sin() 
Returns the sine of the specified double value. 

19 cos() 
Returns the cosine of the specified double value. 

20 tan() 
Returns the tangent of the specified double value. 

21 asin() 
Returns the arcsine of the specified double value. 

22 acos() 
Returns the arccosine of the specified double value. 

23 atan() 
Returns the arctangent of the specified double value. 

24 atan2() 
Converts rectangular coordinates (x, y) to polar coordinate (r, 
theta) and returns theta. 

25 toDegrees() 
Converts the argument to degrees. 

26 toRadians() 
Converts the argument to radians. 

27 random() 
Returns a random number. 

 

4.10 Byte Wrapper Class 

 
Byte wrapper class is used to wrap primitive data type byte value in an 
object.  
Example:  Convert byte to Byte object  
public class byteToByte 
{public static void main(String[] args)  
{byte b = 1; 
 Byte bObj = new Byte(b); 
 System.out.println(bObj);}} 
Output: 1 

4.10.1 Byte Class Methods 

Public Byte byteValue() returns the value of this Byte as a byte. 
Example:  
importjava.lang.*;  
public class ByteClass 
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{public static void main(String[] args)  
{Byte a; a = new Byte("100");  
byte t; t = a.byteValue(); 
String s= "byte value of Byte object " + a + " is " + t; 
System.out.println( s);}} 
Output : byte value of Byte object 100 is 100 
 

 4.11 Short Wrapper Class 

Short wrapper class is used to wrap primitive data type short value in an 
object.  
Example: Convert short data type to Short object  
public class shortToShort 
{public static void main(String[] args)  
{short s = 1; Short sObj = new Short(s); 
         System.out.println(sObj);}} 
Output: 1 

4.12 nteger Wrapper Class 

 byte byteValue(): Returns byte value of the Integer object 

 intintValue(): Returns int value of the Integer object 

 staticint reverse(intivalue): Returns the value after reversing the 
order of bits specified in 2’s complement for an int value. 

 static String toBinaryString(intinum): Returns the String 
representation of int as an unsigned integer in base 2. 

 static String toHexString(intinum): Returns the String representation 
of int as an unsigned integer in base 16. 

 String toString(): Returns a string object that represents this Integer’s 
value. 

Example: Primitive type int in an object 
package com.java2novice.wrapper.integer; 
public class MyBasicInteger 
{public static void main(String a[]) 
{int i = 10; 
Integer intg = new Integer(i); 
System.out.println(intg); 
String no = "223"; 
Integer num = new Integer(no); System.out.println(num);}} 
Output: 
10 
223 
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4.13 Long Wrapper Class 

Long wrapper class is used to wrap primitive data type long value in an 
object.  

Example: Convert long data type value to Long object 
public class longToLong 
{public static void main(String[] args)  
{long i = 100; Long l = new Long(i); 
System.out.println(l);}} 
Output: 
100 

4.14 Characters Wrapper Class 

Normally, when we work with characters, we use primitive data types char. 
Example 
charch = 'a'; 
// Unicode for uppercase Greek omega character 
charuniChar = '\u039A';  
// an array of chars 
char[] charArray ={ 'a', 'b', 'c', 'd', 'e' };  
However in development, we come across situations where we need to use 
objects instead of primitive data types. In order to achieve this, Java 
provides wrapper class Character for primitive data type char. 
The Character class offers a number of useful class (i.e., static) methods for 
manipulating characters. You can create a Character object with the 
Character constructor − 

Character ch = new Character('a'); 

The Java compiler will also create a Character object for you under some 
circumstances. For example, if you pass a primitive char into a method that 
expects an object, the compiler automatically converts the char to a 
Character for you. This feature is called autoboxing or unboxing, if the 
conversion goes the other way. 

Example 
// Here following primitive char 'a' 
// is boxed into the Character object ch 
Character ch = 'a'; 
// Here primitive 'x' is boxed for method test, 
// return is unboxed to char 'c' 
char c = test('x'); 
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Escape Sequences 

A character preceded by a backslash (\) is an escape sequence and has a 
special meaning to the compiler. 

The newline character (\n) has been used frequently in this unit in 
System.out.println() statements to advance to the next line after the string is 
printed. 

Following table shows the Java escape sequences – 

 

When an escape sequence is encountered in a print statement, the compiler 
interprets it accordingly. 

Example. If you want to put quotes within quotes, you must use the escape 
sequence, \", on the interior quotes −public class Test  

{ public static void main(String args[])  

{System.out.println("She said \"Hello!\" to me."); } } 

Escape 
Sequence 

Description 

\t Inserts a tab in the text at this point. 

\b Inserts a backspace in the text at this point. 

\n Inserts a newline in the text at this point. 

\r Inserts a carriage return in the text at this point. 

\f Inserts a form feed in the text at this point. 

\' 
Inserts a single quote character in the text at this 
point. 

\" 
Inserts a double quote character in the text at this 
point. 

\\ Inserts a backslash character in the text at this point. 
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Output : She said "Hello!" to me. 

4.14.1 Character Methods 

Following is the list of the important instance methods that all the 
subclasses of the Character class implement – 

Sr.No. Method & Description 

1 
isLetter() 
Determines whether the specified char value is a letter. 

2 
isDigit() 
Determines whether the specified char value is a digit. 

3 
isWhitespace() 
Determines whether the specified char value is white space. 

4 
isUpperCase() 
Determines whether the specified char value is uppercase. 

5 
isLowerCase() 
Determines whether the specified char value is lowercase. 

6 
toUpperCase() 
Returns the uppercase form of the specified char value. 

7 
toLowerCase() 
Returns the lowercase form of the specified char value. 

8 
toString() 
Returns a String object representing the specified character 
value that is, a one-character string. 

For a complete list of methods, please refer to the java.lang. Character API 
specification. 

4.15 Strings Wrapper Class 

 
Strings, which are widely used in Java programming, are a sequence of 
characters. In Java programming language, strings are treated as objects. 
The Java platform provides the String class to create and manipulate 
strings. 
Creating Strings 
The most direct way to create a string is to write − 
String greeting = "Hello world!"; 
Whenever it encounters a string literal in your code, the compiler creates a 
String object with its value in this case, "Hello world!'. 
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As with any other object, you can create String objects by using the new 
keyword and a constructor. The String class has 11 constructors that allow 
you to provide the initial value of the string using different sources, such as 
an array of characters. 

Example 

public class StringDemo 

{public static void main(String args[])  

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

String helloString = new String(helloArray);   

System.out.println(helloString );}} 

Output : hello. 

Note − The String class is immutable; so that once it is created a String 
object cannot be changed. If there is a necessity to make a lot of 
modifications to Strings of characters, then you should use String Buffer & 
String Builder Classes. 

4.15.1 String Length 

Methods used to obtain information about an object are known as accessor 
methods. One accessor method that you can use with strings is the length() 
method, which returns the number of characters contained in the string 
object. 

The following program is an example of length (), method String class. 

Example 

public class StringDemo 

{public static void main(String args[])  

{String palindrome = "I am a student of OSOU"; 

intlen = palindrome.length(); 

System.out.println( "String Length is : " + len );}} 

Output: 

String Length is: 22 
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4.15.2 Concatenating Strings 

The String class includes a method for concatenating two strings − 

string1.concat(string2); 
This returns a new string that is string1 with string2 added to it at the end. 
You can also use the concat() method with string literals, as in − 
"My name is ".concat("Zara"); 
Strings are more commonly concatenated with the + operator, as in − 
"OSOU," + " Sambalpur" + "!" 
which results in − 
"OSOU, Sambalpur” 
Let us look at the following example − 

Example 
public class StringDemo 
{public static void main(String args[])  

{String string1 = "saw I was "; 

System.out.println("Dot " + string1 + "Tod");}} 

Output: 

Dot saw I was Tod 

4.15.3 Creating Format Strings 

You have printf() and format() methods to print output with formatted 
numbers. The String class has an equivalent class method, format(), that 
returns a String object rather than a PrintStream object. 

Using String's static format() method allows you to create a formatted string 
that you can reuse, as opposed to a one-time print statement. For example, 
instead of − 

Example 

System.out.printf("The value of the float variable is " + 

                  "%f, while the value of the integer " + 

                  "variable is %d, and the string " + 

                  "is %s", floatVar, intVar, stringVar); 

You can write − 
String fs; 

fs = String.format("The value of the float variable is " + 
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                   "%f, while the value of the integer " + 

                   "variable is %d, and the string " + 

                   "is %s", floatVar, intVar, stringVar); 

        System.out.println(fs); 

4.15.4 String Methods 

Here is the list of methods supported by String class – 

Sr.No. Method & Description 

1 
char charAt(int index) 
Returns the character at the specified index. 

2 
intcompareTo(Object o) 
Compares this String to another Object. 

3 
intcompareTo(String anotherString) 
Compares two strings lexicographically. 

4 
intcompareToIgnoreCase(String str) 
Compares two strings lexicographically, ignoring case 
differences. 

5 
String concat(String str) 
Concatenates the specified string to the end of this string. 

6 
booleancontentEquals(StringBuffersb) 
Returns true if and only if this String represents the same 
sequence of characters as the specified StringBuffer. 

7 
static String copyValueOf(char[] data) 
Returns a String that represents the character sequence in the 
array specified. 

8 
static String copyValueOf(char[] data, int offset, int count) 
Returns a String that represents the character sequence in the 
array specified. 

9 
booleanendsWith(String suffix) 
Tests if this string ends with the specified suffix. 

10 
boolean equals(Object anObject) 
Compares this string to the specified object. 
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11 
booleanequalsIgnoreCase(String anotherString) 
Compares this String to another String, ignoring case 
considerations. 

12 

byte getBytes() 
Encodes this String into a sequence of bytes using the 
platform's default charset, storing the result into a new byte 
array. 

13 
byte[] getBytes(String charsetName) 
Encodes this String into a sequence of bytes using the named 
charset, storing the result into a new byte array. 

14 
void getChars(intsrcBegin, intsrcEnd, char[] dst, intdstBegin) 
Copies characters from this string into the destination 
character array. 

15 
inthashCode() 
Returns a hash code for this string. 

16 
intindexOf(intch) 
Returns the index within this string of the first occurrence of 
the specified character. 

17 

intindexOf(intch, intfromIndex) 
Returns the index within this string of the first occurrence of 
the specified character, starting the search at the specified 
index. 

18 
intindexOf(String str) 
Returns the index within this string of the first occurrence of 
the specified substring. 

19 
intindexOf(String str, intfromIndex) 
Returns the index within this string of the first occurrence of 
the specified substring, starting at the specified index. 

20 
String intern() 
Returns a canonical representation for the string object. 

21 
intlastIndexOf(intch) 
Returns the index within this string of the last occurrence of 
the specified character. 

22 
intlastIndexOf(intch, intfromIndex) 
Returns the index within this string of the last occurrence of 
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the specified character, searching backward starting at the 
specified index. 

23 
intlastIndexOf(String str) 
Returns the index within this string of the rightmost 
occurrence of the specified substring. 

24 

intlastIndexOf(String str, intfromIndex) 
Returns the index within this string of the last occurrence of 
the specified substring, searching backward starting at the 
specified index. 

25 
int length() 
Returns the length of this string. 

26 
boolean matches(String regex) 
Tells whether or not this string matches the given regular 
expression. 

27 
booleanregionMatches(booleanignoreCase, inttoffset, String 
other, intooffset, intlen) 
Tests if two string regions are equal. 

28 
booleanregionMatches(inttoffset, String other, intooffset, 
intlen) 
Tests if two string regions are equal. 

29 
String replace(char oldChar, char newChar) 
Returns a new string resulting from replacing all occurrences 
of oldChar in this string with newChar. 

30 
String replaceAll(String regex, String replacement 
Replaces each substring of this string that matches the given 
regular expression with the given replacement. 

31 
String replaceFirst(String regex, String replacement) 
Replaces the first substring of this string that matches the 
given regular expression with the given replacement. 

32 
String[] split(String regex) 
Splits this string around matches of the given regular 
expression. 

33 
String[] split(String regex, int limit) 
Splits this string around matches of the given regular 
expression. 
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34 
booleanstartsWith(String prefix) 
Tests if this string starts with the specified prefix. 

35 
booleanstartsWith(String prefix, inttoffset) 
Tests if this string starts with the specified prefix beginning a 
specified index. 

36 
CharSequencesubSequence(intbeginIndex, intendIndex) 
Returns a new character sequence that is a subsequence of 
this sequence. 

37 
String substring(intbeginIndex) 
Returns a new string that is a substring of this string. 

38 
String substring(intbeginIndex, intendIndex) 
Returns a new string that is a substring of this string. 

39 
char[] toCharArray() 
Converts this string to a new character array. 

40 
String toLowerCase() 
Converts all of the characters in this String to lower case 
using the rules of the default locale. 

41 
String toLowerCase(Locale locale) 
Converts all of the characters in this String to lower case 
using the rules of the given Locale. 

42 
String toString() 
This object (which is already a string!) is itself returned. 

43 
String toUpperCase() 
Converts all of the characters in this String to upper case 
using the rules of the default locale. 

44 
String toUpperCase(Locale locale) 
Converts all of the characters in this String to upper case 
using the rules of the given Locale. 

45 
String trim() 
Returns a copy of the string, with leading and trailing 
whitespace omitted. 

46 
static String valueOf(primitive data type x) 
Returns the string representation of the passed data type 
argument. 
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4.16 Float Wrapper Class 

Float wrapper class is used to wrap primitive data type float value in an 
object.  

Example: Convert float to float object 
public class floatToFloat 
{public static void main(String[] args)  
{float f = 1.2f; 
 floatfObj = new Float(f); 
 System.out.println(fObj);}} 
Output: 
1.2 
 

4.17 Double Wrapper Class 

 
Double wrapper class is used to wrap primitive data type double value in an 
object.  

Example: Convert double to Double object  
public class doubleToDouble 
{public static void main(String[] args)  
{double d = 1.2; 
Double dObj = new Double(d); 
System.out.println(dObj);}} 
Output: 1.2 
 

4.18 Boolean Class Wraps 
 
The Boolean class wraps a value of the primitive type boolean in an object. 
An object of type Boolean contains a single field whose type is boolean.You 
can create Boolean wrapper class object by passing either boolean primitive 
value or boolean value as a string to the Boolean constructor. 

package com.java2novice.wrapper.booleanexp; 
public class MyBasicBoolean 
{public static void main(String a[]) 
{//create Boolean using boolean primitive type 
boolean b1 = true; 
Boolean bObj1 = new Boolean(b1); 
System.out.println("Wrapper class Boolean output: "+bObj1); 
//create Boolean using string value 
Boolean bObj2 = new Boolean("false"); 
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System.out.println("Wrapper class Boolean output: "+bObj2); 
//how to get primitive boolean value from wrapper class 
System.out.println(bObj1.booleanValue());}} 

Output: 
Wrapper class Boolean output: true 
Wrapper class Boolean output: false 
true 

4.19 Vector Class 

Vector implements a dynamic array. It is similar to Array List, but with two 
differences − 

 Vector is synchronized. 

 Vector contains many legacy methods that are not part of the 
collections framework. 

Vector proves to be very useful if you don't know the size of the array in 
advance or you just need one that can change sizes over the lifetime of a 
program. 

Following is the list of constructors provided by the vector class. 

Sr.No. Constructor & Description 

1 
Vector( ) 
This constructor creates a default vector, which has an initial size of 
10. 

2 
Vector(int size) 
This constructor accepts an argument that equals to the required size, 
and creates a vector whose initial capacity is specified by size. 

3 

Vector(int size, intincr) 
This constructor creates a vector whose initial capacity is specified by 
size and whose increment is specified by incr. The increment specifies 
the number of elements to allocate each time that a vector is resized 
upward. 

4 
Vector(Collection c) 
This constructor creates a vector that contains the elements of 
collection c. 

 
Vector Class Declaration 

Following is the declaration for java.util.Vector class: 
public class Vector<E> 
extendsAbstractList<E> 



   Diploma in Web Design 

Odisha State Open University 88 

 

 

implements List<E>, RandomAccess, Cloneable, Serializable 
Here <E> represents an Element, which could be any class. For example, if 
you're building an array list of Integers then you'd initialize it as follows: 
ArrayList<Integer> list = new ArrayList<Integer>();   
 

4.20 Let us Sum Up 

In wrapper class Integer allows us to handle an int value as an object and 
provides some useful functions that deal with int values. If you want to get 
the minimum or maximum int value, or you want to see the binary, octal, or 
hexadecimal representation of an integer, or you have a string that has to be 
translated to an integer, then turn to class Integer for help. 

4.21 Self Assessment Questions 

 
1. What are wrapper classes? Write its importance? 
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

2. Explain about number wrapper class. 
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 

3. Explain with example of Byte wrapper class and Byte class method. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
................................................................................................................... 

4. Write a program to find out the length of a string using method 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
………………………………………………………………………………….. 
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5. Write a program to check a string is palindrome or not. 

……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………………………………………………………………
……………………………..……………………………………………………. 

4.22 Model Questions 
 

1. What is integer wrapper class with example? 
2. Write the sort note about character wrapper class. 
3. Why wrapper class in java? 
4. Write a program to creating string in string wrapper class. 
5. Explain about Float wrapper class with example. 

 

4.23 References & Further Readings  
 

1. http://www.java-samples.com/showtutorial.php?tutorialid=124 
2. http://mvhs-fuhsd.org/john_conlin/Java/ 
3. http://www.iitk.ac.in/esc101/05Aug/tutorial/java/ 
4. https://way2java.com/java-lang/wrapper-classes/2/ 
5. http://www.javawithus.com/tutorial/wrapper-classes 

 

Answer of Self Assessment Questions (Unit-1) 

 
1. What is an array in java and explain with an example? 
An array is a data structure consisting of a numbered list of items, where all 
the items are of the same type. In Java, the items in an array are always 
numbered from zero up to some maximum value, which is set when the 
array is created.  

Example: 

class ArrayTest 
{public static void main(String args[ ])  
{// declares an array of integers 
int arr[ ]; 
// allocates memory for 10 integers 
arr = new int[10]; 
// initialize first element 
arr[0] = 100; 
// initialize second element 
arr[1] = 200; 
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// and so forth 
arr[2] = 300; 
arr[3] = 400; 
arr[4] = 500; 
arr[5] = 600; 
arr[6] = 700; 
arr[7] = 800; 
arr[8] = 900;   
arr[9] = 1000; 
System.out.println("Element at index 0: "+ arr[0]); 
System.out.println("Element at index 1:+ arr[1]); 
System.out.println("Element at index 2: + arr[2]); 
System.out.println("Element at index 3: "+ arr[3]); 
System.out.println("Element at index 4: "+ arr[4]); 
System.out.println("Element at index 5: "+ arr[5]); 
System.out.println("Element at index 6: "+ arr[6]); 
System.out.println("Element at index 7: "+ arr[7]); 
System.out.println("Element at index 8: "+ arr[8]); 
System.out.println("Element at index 9: "+ arr[9]);}} 
Output: 
Element at index 0: 100 
Element at index 1: 200 
Element at index 2: 300 
Element at index 3: 400 
Element at index 4: 500 
Element at index 5: 600 
Element at index 6: 700 
Element at index 7: 800 
Element at index 8: 900 
Element at index 9: 1000 
 
2. What is string in java and explain with an example? 
String is nothing but a sequence of characters, for e.g. “Hello” is a string of 
5 characters. In java, string is an immutable object which means it is 
constant and cannot be changed once it has been created. 

String greeting = "OSOU"; 

Whenever it encounters a string literal in your code, the compiler creates a 
String object with its value in this case, "OSOU”. 

Example : 
public class StringDemo  
{public static void main(String args[])  
 {char[] helloArray = {‘O’,’S’,’O’,’U’ }; 
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   String helloString = new String(helloArray);   
   System.out.println( helloString );}} 

Output: OSOU. 

3. Write a program to find out the length of a string using string 
method.  
public class StringDemo  

{public static void main(String args[])  

 {String palindrome = "I am a student of OSOU"; 

 int len = palindrome.length(); 

 System.out.println( "String Length is : " + len );}} 

Output: 

String Length is: 22 

4. Write a program to find out the concatenating two strings using 
string method. 

public class StringDemo  

{public static void main(String args[])  

 {String string1 = "a student "; 

  System.out.println("I am " + string1 + " of OSOU");}} 

Output: 

I am a student of OSOU 

5. Write a program to compares two strings using string method. 

class Teststringcomparison2 

{  public static void main(String args[]) 

 { String s1="osou";   

  String s2="OSOU";   

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

  System.out.println(s1.equalsIgnoreCase(s3));//true }}   

Output: 

 false 

 true 



   Diploma in Web Design 

Odisha State Open University 92 

 

 

Answer of Self Assessment Questions (Unit-2) 

 
1. What is class and define a class? 

A class is a group of objects which have common properties. It is a template 
or blueprint from which objects are created. It is a logical entity. It can't be 
physical. 

A class in Java can contain: 

 fields 

 methods 

 constructors 

 blocks 

 nested class and interface 
Syntax to declare a class: 

class<class_name> 

{ field;  method; }   

Example: 

class Box 

{int length; int width; int height;} 

2. What is method and explain with example? 

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. Considering the following example to explain the 
syntax of a method − 

Syntax: 

public static intmethodName(int a, int b) { // body} 

Here, 
public static − modifier 
int − return type 
methodName − name of the method 
a, b − formal parameters 
int a, int b − list of parameters 
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3. What is Object and declare an object? 

Objects have states and behaviors. Example: A dog has states - color, name, 
breed as well as behaviors – wagging the tail, barking, eating. An object is 
an instance of a class. 

Let us now look deep into what are objects. If we consider the real-world, 
we can find many objects around us, cars, dogs, humans, etc. All these 
objects have a state and a behavior. 

There are three steps when creating an object from a class − 

 Declaration − A variable declaration with a variable name with an 
object type. 

 Instantiation − The 'new' keyword is used to create the object. 

 Initialization − The 'new' keyword is followed by a call to a 
constructor. This call initializes the new object. 

Example: 
RectrectTwo=new Rect();  
rectTwo.length=10; 
rectTwo.breadth=20; 
or 
rectTwo.setData(10,20); 

 
4. Explain Difference between call by value and call by reference. 

In Java the method parameters can be primitive data types or object 
references. Both are passed as value only but small tricky explanation is 
here for object references. I repeat, when primitive data types are passed as 
method parameters, they are passed by value (a copy of the value) but in 
case of object references, the reference is copied (of course, here also a copy 
only) and passed to the called method. That is, object reference is passed as 
a value. So, original reference and the parameter copy both will refer the 
same Java object. As both refer the same object, if the calling method 
changes the value of its reference (passed from calling method), the original 
object value itself changes. Note that object itself is not passed, but it’s 
references is passed. 

Let us see two programs on call by value and call by reference. 

Case 1: Call-by-value or Pass-by-value 

In the following program, a data type int is passed as parameter to a method 
call. 
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public class CallByValue 

{public void display(int y) 

{ y = 20;} 

 public static void main(String args[]) 

{CallByValuecbv = new CallByValue(); int x = 10; cbv.display(x); 

System.out.println(x); // prints 10 and not 20 }}   

The variable x value 10 is passed to parameter of y of display () method. As 

copy of x is passed, changing y does not change x value in main () method. 

Case 2: Call by reference Java or Pass-by-reference 

Here, for display() method the reference of StringBuffer object is passed. 

public class CallByReference 

{public void display(StringBuffer sb2) 

{sb2.append("World"); System.out.println(sb2); // prints HelloWorld } 

 public static void main(String args[]) 

{CallByReferencecbr = new CallByReference(); 

StringBuffer sb1 = new StringBuffer("Hello"); 

cbr.display(sb1); System.out.println(sb1); // prints HelloWorld}}   

 
The value of object reference sb1 is passed to sb2. sb1 literal value "Hello" 
is passed to sb2. Now sb1 reference and sb2 reference refer the same object. 
Changing sb2 affects sb1 also. Both sb1 and sb2 prints "HelloWorld". 
 
5. Write the sort note about constructor. 
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. 

Rules for creating java 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) 
   Parameterize 
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Answer of Self Assessment Questions (Unit-3) 

 
1. What is inheritance and explain it? 
Inheritance is one of the feature of Object-Oriented Programming (OOPs). 
Inheritance allows a class to use the properties and methods of another class. 
In other words, the derived class inherits the states and behaviors from the 
base class. The derived class is also called subclass and the base class is also 
known as super-class. The derived class can add its own additional variables 
and methods. These additional variable and methods differentiates the 
derived class from the base class. 

Inheritance is a compile-time mechanism. A super-class can have any 
number of subclasses. But a subclass can have only one superclass. This is 
because Java does not support multiple inheritance. 

The superclass and subclass have “is-a” relationship between them. Let’s 
have a look at the example below. 

The keyword used for inheritance is extends.  

Syntax: 

public class ChildClass extends BaseClass 

{// derived class methods extend and possibly override} 

2. Write a program to perform to the extend operation with class 
class Box  

{double width, height, depth; 
//construct clone of an object 
Box(Box ob)  
{ // pass object to constructor 
width = ob.width; height = ob.height; depth = ob.depth;} 
//constructor used when all dimensions specified  
Box(double w, double h, double d)  
{width = w; height = h; depth = d;} 
//compute and return volume double  
volume() 
{return width * height * depth;}} 
// Here, Box is extended to include weight.  
classBoxWeight extends Box  
{double weight; // weight of box 
//constructor for BoxWeight 
BoxWeight(double w, double h, double d, double m)  
{width = w; height = h; 
depth = d; weight = m;}} 
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classDemoBoxWeight 
{public static void main(String args[])  
{BoxWeight mybox1 = new BoxWeight(10, 20, 15, 34.3);  
BoxWeight mybox2 = new BoxWeight(2, 3, 4, 0.076);  
Double vol; vol = mybox1.volume(); 
System.out.println("Volume of mybox1 is " + vol); 
System.out.println("Weight of mybox1 is " + mybox1.weight); 
System.out.println(); 
vol = mybox2.volume(); 
System.out.println("Volume of mybox2 is " + vol); 
System.out.println("Weight of mybox2 is " + mybox2.weight); 
}//main 
}//class 
Output: 
Volume of mybox1 is 3000.0 
Weight of mybox1 is 34.3 
Volume of mybox2 is 24.0 
Weight of mybox2 is 0.076 
 
3. What is method overloading and explain with example?   

Method Overloading is a feature that allows a class to have two or more 
methods having same name, if their argument lists are different. 
Constructor that allows a class to have more than one constructors having 
different argument lists. 
 
Argument lists could differ in – 
 
1. Number of parameters. 
2. Data type of parameters. 
3. Sequence of Data type of parameters. 
 
Method overloading is also known as Static Polymorphism. 
Points to Note: 

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

2. Static binding happens at compile time. Method overloading is an 
example of static binding where binding of method call to its 
definition happens at Compile time. 

Example 1: Overloading – Different Number of parameters in argument list 

When methods name are same but number of arguments are different. 
classDisplayOverloading 
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{public void disp(char c) 

{System.out.println(c);} 

 public void disp(char c, intnum)   

 {System.out.println(c + " "+num);}} 

 class Sample 

{public static void main(String args[]) 

{DisplayOverloadingobj = new DisplayOverloading();  

 obj.disp('a'); 

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

Output: a  
a 10 
 
4. What is Containership in inheritance? 

In containership, A class contains another object as member data. The class 
which contains the object cannot access any protected or private members of 
the contained class (unless the container it was made a friend in the 
definition of the contained class). Assuming the contained object is not 
public, the contained class is encapsulated by the container and so programs 
constructing a container object cannot access the contained class methods 
unless the container class provides "ribbon-cable" access methods to the 
contained class.  

The relationship between the container and the contained object in 
containership is "has-a" instead of "is-a" . 

The relationship between the Base and the derived class object in 
inheritance is "is-a" instead of "has-a" . 

5. Write sort notes about special variable super. 

The super keyword in java is a reference variable which is used to refer 
immediate parent class object. 

Whenever you create the instance of subclass, an instance of parent class is 
created implicitly which is referred by super reference variable. 

Usage of java super Keyword 

 super can be used to refer immediate parent class instance variable. 

 super can be used to invoke immediate parent class method. 

 super() can be used to invoke immediate parent class constructor. 
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Example: 

class Animal 

{ String color="white"; }   

class Dog extends Animal 

{ String color="black";   

 voidprintColor() 

{ System.out.println(color);//prints color of Dog class   

System.out.println(super.color);//prints color of Animal class}}   

class TestSuper1 

{ public static void main(String args[]) 

{ Dog d=new Dog();  d.printColor(); }}   

 

Answer of Self Assessment Questions (Unit-4) 

1. What are wrapper classes? Write its importance? 

A wrapper class wraps (encloses) around a data type and gives it an object 
appearance. Wherever, the data type is required as an object, this object can 
be used. Wrapper classes include methods to unwrap the object and give 
back the data type. It can be compared with a chocolate. The manufacturer 
wraps the chocolate with some foil or paper to prevent from pollution. The 
user takes the chocolate, removes and throws the wrapper and eats it. 

Importance of Wrapper classes 

There are mainly two uses with wrapper classes. 

1. To convert simple data types into objects, that is, to give object form to 
a data type; here constructors are used. 

2. To convert strings into data types (known as parsing operations), here 
methods of type parseXXX() are used. 

2. Explain about number wrapper class. 

Normally, when we work with Numbers, we use primitive data types such 
as byte, int, long, double, etc. 

Example 
inti = 5000; 
floatgpa = 13.65; 
double mask = 0xaf; 
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However, in development, we come across situations where we need to use 
objects instead of primitive data types. In order to achieve this, Java 
provides wrapper classes. 

All the wrapper classes (Integer, Long, Byte, Double, Float, Short) are 
subclasses of the abstract class Number. 

3. Explain with example of Byte wrapper class and Byte class method. 

Byte wrapper class: It is a sub class of Number class and a wrapper class 
for byte integer types in java.lang. 

Byte wrapper class is used to wrap primitive data type byte value in an 
object.  

Example:  Convert byte to Byte object  

public class byteToByte 

{public static void main(String[] args)  

{byte b = 1; 

 Byte bObj = new Byte(b); 

 System.out.println(bObj);}} 

Output: 1 

Byte Class Methods 

public byte byteValue() returns the value of this Byte as a byte. 

Example:  

importjava.lang.*;  

public class ByteClass 

{public static void main(String[] args)  

{ Byte a;  a = new Byte("100"); byte t; 

    t = a.byteValue(); 

 String s= "byte value of Byte object " + a + " is " + t;  

 System.out.println( s);}} 

Output:  

byte value of Byte object 100 is 100 
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4. Write a program to find out the length of a string using method 

public class StringDemo 

     {public static void main(String args[])  

{String palindrome = "I am a student of OSOU"; 

intlen = palindrome.length(); 

System.out.println( "String Length is : " + len );}} 

Output: 

String Length is: 22 

5. Write a program to check a string is palindrome or not. 

    packagecom.instaceofjava; 

    importjava.util.Scanner; 

    public class Palindrome  

    {public static void main(String[] args) 

    { Scanner in = new Scanner(System.in); 

    System.out.println("Enter a string"); 

    String str=in.nextLine(); 

    StringBufferstrone=new StringBuffer(str); 

    StringBufferstrtwo=new StringBuffer(strone); 

    strone.reverse();  

    System.out.println("Orginal String ="+strtwo); 

    System.out.println("After Reverse ="+strone); 

    if(String.valueOf(strone).compareTo(String.valueOf(strtwo))==0) 

    System.out.println("Result:Palindrome"); else 

    System.out.println("Result:Not Palindrome");}} 

 

 
 
 
 


