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MODULE 2
CORE JAVA FUNDAMENTALS

CHAPTER 1
DATA TYPES, OPERATORS 

& 
CONTROL STATEMENTS
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DATA TYPES

Data type defines the values that a variable can take, for
example if a variable has int data type, it can only take integer
values.
Data types specify the different sizes and values that can be

stored in the variable.
There are two types of data types in Java:

Primitive data types
Non-primitive data types
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 Primitive Data Types (Fundamental Data Types)
• Primitive Data Types are predefined and available within the Java 

language. There are 8 types of primitive data types:
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byte, short, int and long data types are used for storing whole
numbers.
float and double are used for fractional numbers.
char is used for storing characters(letters).
boolean data type is used for variables that holds either true or

false.
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Output false Output Z

Variables In JAVA
• Variable in Java is a data container that stores the data values

during Java program execution.
• Variable is a memory location name of the data.
• variable="vary + able" that means its value can be changed.
• In order to use a variable in a program we need to perform 2 steps

1. Variable Declaration
2. Variable Initialization
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1. Variable Declaration
Syntax:    data_type variable_name ;
Eg: int a,b,c;

float pi;      
double d;

2. Variable Initialization
Syntax : data_type variable_name = value; 
Eg:     int a=2,b=4,c=6;                        int num = 45.66;

float pi = 3.14f;
double val = 20.22d;
char a = ’v’;
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Types of variables
1. Local variables - declared inside the method.
2. Instance Variable - declared inside the class but outside the

method.
3. Static variable - declared as with static keyword.

Example:

Java Type Casting or Type Conversion

Type casting is when you assign a value of one primitive data 
type to another type.
In Java, there are two types of casting:
1. Widening Casting (automatically) – converting a smaller type 

to a larger type size (called Type Conversion)
byte -> short -> char -> int -> long -> float -> double

2. Narrowing Casting (manually) – converting a larger type to a 
smaller size type (called Type Casting)

double -> float -> long -> int -> char -> short -> byte
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Widening Narrowing

Truncation
when a floating-point value is assigned to an integer type:

truncation takes place, As you know, integers do not have
fractional components
Thus, when a floating-point value is assigned to an integer type,

the fractional component is lost.
For example, if the value 45.12 is assigned to an integer, the

resulting value will simply be 45. The 0.12 will have been
truncated.
No automatic conversions from the numeric types to char or

boolean. Also, char and boolean are not compatible with each
other.
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OPERATORS
An operator is a symbol that tells the computer to perform

certain mathematical or logical manipulation.
Java operators can be divided into following categories:
• Arithmetic Operators
• Relational Operators
• Bitwise Operators
• Logical Operators
• Assignment Operators
• conditional operator (Ternary)
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Arithmetic Operators
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Output
4
3
6
3
11
4
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X++  is   Use –Then - Change ++x  is  Change – Then - Use
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Relational Operators
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 Bitwise Operators
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Logical Operators
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Assignment Operators
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conditional Operator / Ternary Operator ( ? : )
Expression1 ? Expression2 : Expression3 
Expression ? value if true : value if false 
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Operator Precedence

• Evaluate  2*x-3*y ?
(2x)-(3y) or  2(x-3y) which one is correct??????

• Evaluate A / B * C 
A / (B * C) or  (A / B) * C Which one is correct?????
To answer these questions satisfactorily one has to understand 

the priority or precedence of operations. 

Prepared By Mr. EBIN PM , AP, IESCE 30



OOPJ http://www.youtube.com/c/EDULINEFORCSE
STUDENTS

Prepared By Mr. EBIN PM, AP, CSE, IESCE 16

• Precedence order - When two operators share an operand the
operator with the higher precedence goes first.

• Associativity - When an expression has two operators with the
same precedence, the expression is evaluated according to
its associativity.
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Larger number means higher precedence
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Larger number means higher precedence
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Evaluate  i = 2 * 3 / 4 + 4 / 4 + 8 - 2 + 5 / 8 
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i = 6 / 4 + 4 / 4 + 8 - 2 + 5 / 8 operation: * 

i = 1 + 4 / 4 + 8 - 2 + 5 / 8 operation: / 

i = 1 + 1+ 8 - 2 + 5 / 8 operation: / 

i = 1 + 1+ 8 - 2 + 0 operation: / 

i = 2 + 8- 2 + 0 operation: + 

i = 10 - 2 + 0 operation: + 

i = 8 + 0  operation : - 

i = 8    operation: + 
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SELECTION STATEMENTS
Selection statements allow your program to choose different

paths of execution based upon the outcome of an expression or
the state of a variable.
Also called decision making statements
Java supports various selection statements, like if, if-else and

switch
There are various types of if statement in java.
if statement
if-else statement
nested if statement
if-else-if ladder
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 If statement
Use the if statement to specify a block of Java code to be

executed if a condition is true.
Syntax

if (condition)
{

// block of code to be executed if the condition is true
}
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Example
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 if-else Statement
If-else statement also tests the condition. It executes the if block 

if condition is true otherwise else block is executed.
Syntax

if (condition)
{

// block of code to be executed if the condition is true
}

else
{

// block of code to be executed if the condition is false
}

Prepared By Mr. EBIN PM , AP, IESCE 38



OOPJ http://www.youtube.com/c/EDULINEFORCSE
STUDENTS

Prepared By Mr. EBIN PM, AP, CSE, IESCE 20

Example
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 Nested if else Statement
 Syntax
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 if else if ladder
Syntax

if (condition) 
{

// block of code to be executed if the condition is true
}

else if (condition) 
{

// block of code to be executed if the condition is true
}

else 
{

// block of code to be executed if the condition is true
}
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 If...Else & Ternary Operator – A comparison
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 switch case
The if statement in java, makes selections based on a single true or

false condition. But switch case have multiple choice for selection
of the statements
It is like if-else-if ladder statement
How to Java switch works:
• Matching each expression with case
• Once it match, execute all case from where it matched.
• Use break to exit from switch
• Use default when expression does not match with any case
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Syntax
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Output
The day is Thursday
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Why break is necessary in switch statement ?
• The break statement is used inside the switch to terminate a

statement sequence.
• When a break statement is encountered, execution branches to

the first line of code that follows the entire switch statement
• This has the effect of jumping out of the switch.
• The break statement is optional. If you omit the break, execution

will continue on into the next case.
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Nested Switch

Iteration Statements (Loop)

• A loop can be used to tell a program to execute statements
repeatedly

• A loop repeatedly executes the same set of instructions until a
termination condition is met.
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While Loop
In while loop first checks the condition if the condition is true

then control goes inside the loop body otherwise goes outside of
the body.

Syntax
while (condition)

{
// code block to be executed

}
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Example - 1                                                                  Output
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Example  - 2                                                                   Output
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Example  - 3                                                                   Output
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Example  - 4                                                                   Output
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Example  - 5 (Boolean Condition inside while loop)          Output
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 do...while loop
 A do while loop is a control flow statement that executes a block

of code at least once, and then repeatedly executes the block, or
not, depending on a given condition at the end of the block (in
while).

Syntax
do {

// code block to be executed
} while (condition);
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Example -1                                                                          Output
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Example -2 (Infinitive do-while Loop) Output
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Difference Between while and do-while Loop
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 for loop
For Loop is used to execute set of statements repeatedly until the 

condition is true.
Syntax

for (initialization; condition; increment/decrement) 
{  

// code block to be executed 
}

Initialization  : It executes at once.
Condition       :      This check until get true.
Increment/Decrement: This is for increment or decrement.
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Example 1                                                                       Output
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Example 2                                                                       Output
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 For-each or Enhanced For Loop
 The for-each loop is used to traverse array or collection in java. It

is easier to use than simple for loop because we don't need to
increment value and use subscript notation.

Syntax

for (type variableName : arrayName)
{

// code block to be executed
}
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Example                                                                                 Output 
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Labeled For Loop
According to nested loop, if we put break statement in inner loop,

compiler will jump out from inner loop and continue the outer loop
again.
What if we need to jump out from the outer loop using break

statement given inside inner loop? The answer is, we should
define label along with colon(:) sign before loop.

Syntax
labelname:  
for(initialization; condition; increment/decrement)
{  

//code to be executed  
} 
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Example without labelled loop                                        Output
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Example with labelled loop                                                    Output

Jump Statements
 Java Break Statement
The Java break statement is used to break loop or switch

statement
 It breaks the current flow of the program at specified condition
When a break statement is encountered inside a loop, the loop is

immediately terminated and the program control resumes at the
next statement following the loop.
In case of inner loop, it breaks only inner loop.
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Example 1
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Example 2
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Example 3
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Example 4
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 Java Continue Statement
The Java continue statement is used to continue the loop
The continue statement is used in loop control structure when you 

need to jump to the next iteration of the loop immediately
It continues the current flow of the program and skips the remaining 

code at the specified condition.
 In case of an inner loop, it continues the inner loop only.
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Example 1 
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Example 2 
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Example 3 
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Example 4 
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ARRAY
• An array is a collection of similar data types.
• Java array is an object which contains elements of a similar data

type.
• The elements of an array are stored in a contiguous memory

location
• the size of an array is fixed and cannot increase to accommodate

more elements
• It is also known as static data structure because size of an array

must be specified at the time of its declaration.
• Array in Java is index-based, the first element of the array is

stored at the 0th index
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• Java provides the feature of anonymous arrays which is not
available in C/C++.

Advantage of Java Array
• Code Optimization: It makes the code optimized, we can retrieve or

sort the data easily.
• Random access: We can get any data located at any index position.
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Disadvantage of Java Array
• Size Limit: We can store the only fixed size of elements in the

array. It doesn't grow its size at runtime. To solve this problem,
collection framework is used in java.
Features of Array

• It is always indexed. The index begins from 0.
• It is a collection of similar data types.
• It occupies a contiguous memory location.
Types of Java Array

• Single Dimensional Array
• Multidimensional Array
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 Single Dimensional Array in java
Array Declaration
Syntax:  datatype[ ] arrayname;
Eg: int[ ] arr;

char[ ] name;
short[ ] arr;
long[ ] arr;
int[ ][ ] arr; //two dimensional array

In C program  datatype arrayname[];
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Initialization of Array
new operator is used to initializing an array.

Eg 1:     int[ ] arr = new int[10];
or

int[ ] arr = {10,20,30,40,50};

Eg 2:  String[] cars = {"Volvo", "BMW", "Ford", "Mazda"};
Eg 3:      double[] myList = new double[10];

Prepared By Mr. EBIN PM , AP, IESCE 84



OOPJ http://www.youtube.com/c/EDULINEFORCSE
STUDENTS

Prepared By Mr. EBIN PM, AP, CSE, IESCE 43

Accessing array element
Example: To access 4th element of a given array

int[ ] arr = {10,24,30,50};
System.out.println("Element at 4th place" + arr[3]);

To find the length of an array, we can use the following syntax:
array_name.length

Example: public class MyClass
{

public static void main(String[] args)
{

String[] cars = {"Volvo", "BMW", "Ford", "Mazda"};
System.out.println(cars.length);

}
} Output 4
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Loop Through an Array
public class MyClass
{

public static void main(String[] args) 
{

String[] cars = {"Volvo", "BMW", "Ford", "Mazda"};
for (int i = 0; i < cars.length; i++) 

{
System.out.println(cars[i]);

}
}

}
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Loop Through an Array with For-Each
public class MyClass
{

public static void main(String[] args) 
{
String[] cars = {"Volvo", "BMW", "Ford", "Mazda"};
for (String i : cars) 

{
System.out.println(i);

}
}

}
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Output
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Output
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Two Dimensional array 
Array Declaration  
Syntax : datatype[ ][ ] arrayname;       
Eg:  int[][] myNumbers ;   
Array Initialization 

int[ ][ ] arrName = new int[10][10];
Or

int[ ][ ] arrName = {{1,2,3,4,5},{6,7,8,9,10},{11,12,13,14,15}}; // 3 by 
5 is the size of the array.      
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Output
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Output
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STRING
• Strings are used for storing text
• A String variable contains a collection of characters surrounded 

by double quotes
Eg:  Create a variable of type String and assign it a value

String greeting = "Hello";
Output

Hello
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• In Java, string is basically an object that represents sequence of
char values

• An array of characters works same as Java string. For example:

char[] ch={'j',‘o',‘s',‘e',‘p',‘h'};
String s=new String(ch); //converting char array to string

is same as
String s="joseph"; //creating string by java string literal
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String Length
• The length of a string can be found with the length() method

Output
The length of the txt string is: 26
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toUpperCase() and toLowerCase()

Output
HELLO WORLD
hello world
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Finding a Character in a String
The indexOf() method returns the index (the position) of the first

occurrence of a specified text in a string (including whitespace)

Output 7
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String Concatenation
• The + operator can be used between strings to combine them. This

is called concatenation

Output John Doe
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concat() method
• We can also use the concat() method to concatenate two strings:

Output John Doe
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Special Characters
Consider the following example

String txt = "We are the so-called "Vikings" from the north.";
• Because strings must be written within quotes, Java will

misunderstand this string
• The solution to avoid this problem, is to use the backslash escape

character
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Output We are the so-called "Vikings" from the north.

The sequence \" inserts a double quote in a string
The sequence \' inserts a single quote in a string
The sequence \\ inserts a single backslash in a string
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Adding Numbers and Strings
• Java uses the + operator for both addition and concatenation.
• If we add two strings, the result will be a string concatenation

Output
1020
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• If we add a number and a string, the result will be a string
concatenation

Output
1020
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