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Topic 2: Data types, declarations,

and variables in Java



VARIABLES

❑A variable is a named memory location capable of storing data

❑As we have already seen, object variables refer to objects, which 
are created by instantiating classes with the new operator

❑We can also store data in simple variables, which represent data 
only, without any associated methods



DATA DECLARATION SYNTAX

❑The syntax for the declaration of a variable is:
Data type identifier;

✓“data type” may be the name of a class, as we have seen, or 
may be one of the simple types, which we’ll see in a moment

✓“identifier” is a legal Java identifier; the rules for simple 
variable identifiers are the same as those for object identifiers



VARIABLE DECLARATION: EXAMPLES

For example:

int age; // int means integer

double cashAmount; // double is a real #

We can also declare multiple variables of the same type using a single instruction; for 
example:

int x, y, z; // or

int x,

y,

z;

The second way is preferable, because it’s easier to document the purpose of each variable 
this way.



DATA TYPES

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: The primitive data types include boolean, 
char, byte, short, int, long, float and double.

❑Non-primitive data types: The non-primitive data types include 
Classes, Interfaces, and Arrays.



JAVA PRIMITIVE DATA TYPES

In Java language, primitive data types are the building blocks of data 
manipulation. These are the most basic data types available in java. 

here are 8 types of primitive data types:

➢boolean data type

➢byte data type

➢char data type

➢short data type

➢int data type

➢long data type

➢float data type

➢double data type



NON-PRIMITIVE DATA TYPE OR REFERENCE DATA TYPES

The Reference Data Types will contain a memory address of variable value 
because the reference types won’t store the variable value directly in memory. 
They are strings, objects, arrays, etc. 

❑String   

❑Array

❑Class

❑Object

❑Interface 







OPERATORS

Operator in Java is a symbol which is used to perform operations. 
For example: +, -, *, / etc.

We can divide all the Java operators into the following groups −

➢Arithmetic Operators

➢Relational Operators

➢Bitwise Operators

➢Logical Operators

➢Assignment Operators
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THE ARITHMETIC 
OPERATORS

Arithmetic operators are
used in mathematical
expressions in the same way
that they are used in
algebra.

Assume integer variable
A holds 10 and variable
B holds 20, then −



THE RELATIONAL 
OPERATORS

There are following 
relational operators 
supported by Java 
language.

Assume variable A holds 
10 and variable B holds 
20, then −



THE BITWISE 
OPERATORS

Bitwise operator works 
on bits and performs 
bit-by-bit operation.

Assume integer 
variable A holds 60 
and variable B holds 
13 then −



THE LOGICAL OPERATORS

Assume Boolean variables A 
holds true and variable B 
holds false, then −



THE 
ASSIGNMENT 
OPERATORS



EXPLICIT TYPE CAST

❑When one real number is divided by another, the result is a real 
number; for example:
double x = 5.2, y = 2.0, z;

z = x / y; // result is 2.6

❑When dividing integers, we get an integer result

For example:
int x = 4, y = 9, z;

z = x / 2; // result is 2

z = y / x; // result is 2, again

z = x / y; // result is 0



EXPLICIT TYPE CASTS - EXAMPLES

int x = 2, y = 5;

double z;

z = (double) y / z; // z = 2.5

z = (double) (y / z); // z = 2.0



NO DEMOTIONS IN ASSIGNMENT CONVERSIONS

❑In Java we are not allowed to “demote” a higher-precision type 
value by assigning it to a lower-precision type variable 

❑Instead, we must do an explicit type cast.  Some examples:
int x = 10;

double y = x; // this is allowed; y = 10.0

x = y; // error: can’t demote value to int

y = y / 3; // y now contains 3.3333333333333333

x = (int)y; // allowed; x = 3



VARIABLE

Variable is name of reserved area allocated in memory. In 
other words, it is a name of memory location. It is a 
combination of "vary + able" that means its value can be 
changed.

int data=50;//Here data is variable

Types of Variables
There are three types of variables in Java:

• local variable
• instance variable
•static variable
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LOCAL VARIABLES

✓Local variables are declared in methods,
constructors, or blocks.

✓Local variables are created when the method,
constructor or block is entered and the variable
will be destroyed once it exits the method,
constructor, or block.

✓Access modifiers cannot be used for local
variables.

✓Local variables are visible only within the
declared method, constructor, or block.

✓Local variables are implemented at stack level
internally.

✓There is no default value for local variables, so
local variables should be declared and an initial
value should be assigned before the first use.



INSTANCE VARIABLES

✓Instance variables are declared in a class, but
outside a method, constructor or any block.

✓When a space is allocated for an object in the
heap, a slot for each instance variable value is
created.

✓Instance variables are created when an object
is created with the use of the keyword 'new' and
destroyed when the object is destroyed.

✓Instance variables hold values that must be
referenced by more than one method,
constructor or block, or essential parts of an
object's state that must be present throughout
the class.

✓Instance variables can be declared in class
level before or after use.

✓Access modifiers can be given



CLASS/STATIC VARIABLES

✓Class variables also known as static variables are
declared with the static keyword in a class, but outside
a method, constructor or a block.

✓There would only be one copy of each class variable
per class, regardless of how many objects are created
from it.

✓Static variables are rarely used other than being
declared as constants. Constants are variables that are
declared as public/private, final, and static. Constant
variables never change from their initial value.

✓Static variables are stored in the static memory. It is
rare to use static variables other than declared final and
used as either public or private constants.

✓Static variables are created when the program starts
and destroyed when the program stops


