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3.1 DATA TYPES

Data type defines which type of data will be stored in the program elements, such as
variables, arrays etc. Data types determine a specific type, range of values and the
operations that can be performed on data.Java is a strongly typed language therefore
data type of all the variables must be declared during declaration.

Java provides various data types and each data type is represented differently within
computer's memory. The Data types provided by Java can be categorized broadly into
two types:

% Primitive Data Types
% Non-Primitive Data Types
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Fig 5.1: Classification of Data Types in |ava

5.1.1 Primitive Data Types : Primitive data types are also known as built-in data
types. Java has four main primitive data types built into the language.

I Integer: byte, short, int and long
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1. Floating Point: float and double
. Character: char
Iv. Boolean: boolean variable with a value of true or false

These data types have been described as following in detail.

I Integer Type: Integer data type is used to store integer values (numbers without
fractional part) like 49, 174, +2901, -54896 etc. Java support four types of integer data
type: byte, short, int and long. All of these data types are signed as positive or negative.
There is no concept of unsigned integer in java. The default value for these types is 0.
These types have different storage capacities.

Following table shows the description about the memory requirements and range of
values for the integer type data tvpes:

Data Type|Storage Si; Range of Data
byte 1 byte 2o+27-1 OR (-127 to +128)
short 2bytes |-2Pto+2P°-1  OR (-32.768 to +32,767)
nt 4 bytes 20 +231.1 OR (-2.147.483.,648 to (+2,147,483,647)
long 8 bytes [-2%10+2%-1  OR (-9,223,372,036,854,775,808 to
+0.223,372,036,854,775,807)

Table: 5.1 Swmmary of Integer Data Types
We can selectan appropriate data type for a variable depending on the type and range of
integer value required.
I1. Floating-Point Type : Floating-point data type is used to store real numbers such as
3.14, 74.5884569, +29.05, -524836.458 etc. Java supports two floating point data types:
float and double.Following table shows the description about the memory
requirements and range of values for the floating-point type data types:

T ZEIY Hedd e FerEtad
float 4 bytes 3, 4E-38 to 3. 4E+38
double 8 bytes 1.7E=308 to 1. 7E+308

Table: 5.2 Summary of Floating-Point Data Types

Data type float represents the a single-precision number while double type represents
the double-precision number. Single-precision number occupies lesser space than
double precision. Single-precision value becomes inaccurate when values are large.
Therefore, double type floating-point is the best choice when we need to store large
values. For example: If we want to store the value of marks obtained by students, float
data type can be used. Similarly, when we are working with mathematical functions like
sin(), cos(), sqrt() etc, we should use double data type. The default value of float data
typeis 0.0f and double data typeis 0.0d.

l1I. Character Data Type : Character data type is used to store a single Unicode



character enclosed in single quotes. To represent the character data type, char keyword
is used. [t takes 2 bytes (16 bits) of memory space. The range of char data type is 0 to
65535. The default value of char data type is "\ u0000".

Data Type| Storage Size Range of Data
char 2 bytes 0 to 65535

Table: 5.3Summary of Character Type Data Tyvpes

IV. Boolean Data Type : Boolean data type is used to store boolean values for the
program variables. This data type accepts only two values: true or false. The keyword
boolean is used to denote the boolean data type. It specifies 1 bit of information but its
size can't be defined precisely. The default value of boolean data type is false.

5.1.2 Non-Primitive Data Types : Non-Primitive data types are also known as user-
defined data types or reference types. These data types are derived from the primitive
data types. Classes, Interfaces and Arrays are the Non-Primitive data typesin Java.

5.2VARIABLES

A Variable is an identifier that represents a memory location. This memory location is
used to store data/ value. Data/ value stored in these locations can be accessed using the
variable name. Variables allow us to change their values during execution. Every
variable must have a data type, which specifies the size and type of value that can be
stored in the variable. To use the variables in the program, they must be declared.

5.2.1 Variable Declaration : Java is a strongly typed language. It means we must
declare variables before using them in the program. If we use variables without
declaring them, compiler will generate a syntax error. A variable declaration consists of
two parts: data type and variable name (identifier). Following syntax is used to declare
variable in thejava program:
data_type variable_name;

Here, data_type tells the compiler what type of value is going to be stored in the
variable, and variable_ name is the valid identifier which tells the compiler about the
name of the variable which will be used to refer to the value stored in the variable.
Consider the following example of variable declaration:

—»

int roll_no; S

Main Memory

Fig:5.2 Memory allocation to the Variable
Here, int represents the integer data type which allocated 4 bytes of memory to
identifier roll_no. This identifier name is used to access the value stored in the variable,
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whenever required. Here, the variable roll_no can hold only integer value. We can also
declare multiple variables of same type by using the comma separator, For example:
inta, b, c:

5.2.2 Variable Initialization: Declaration of a variable only allocates memory to it but it
does not store any data at the time of declaration.We can assign a value to a variable
during its declaration, whichis called variable initialization. For example:

int roll no=5;

e

Main Memory
Table: 5.3 Value stored in the Variable

This assigned value can be changed later at any time because a variable allows us to
change its values atany time during execution.

5.2.3 Accessing Value of a Variable: To access/use the value stored in the variable, we
have to use its name, For example:

Accessing Value
int numi=>5; ~of Variable num1

i i

Accessing Value

int num2 = numl + numl; of Variable num2

System.out.println{num2);

In above example, we declared and initialized two variables num1 and num2. Value of
numl variable has been used for calculating the value of num2, i.e. int
num2=numl-+numl. Toshow the value of num2, we use println() method of java.

530PERATORS
Operators are the symbols which are used to perform some specific type of operation on
data. For example: + symbol is used to perform addition, * is used to perform
multiplication, >= is used to perform comparison etc. Here +, * and >= are the operators
to perform different types of operations. After performing the operations, all operators
produce a value.
To perform any type of operation, we require Operands. Operands are the data items on
which operators can perform operations. These operands can be either variables or
constant values. Consider the following example:

a+5"10
In this example, + and * are the operators which perform the operation on variable 'a' and
constant values 5 and 10. Here the variable 'a' and constant values 5 and 10 are called the
Operands. A valid combination of operators and operands is known as Expression.




Depending on the function performed by the operator, Java operators can be classified
into various categories: Arithmetic Operators, Relational Operators, Logical Operators,
Assignment Operators, Bitwise Operators, Increment & Decrement Operators,
Conditional Operators, and Special Operators.
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Operators
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Fig: 5.4 Classification of Operators in Java

5.3.1 Arithmetic Operators:

Arithmetic operators are used to perform arithmetic operations such as: addition,
subtraction, multiplication, division etc. There are five arithmetic operators in 'Java'. All
these operators are binary operators because all these operators require two operands to
perform their operations. Following table shows the list and working of all these

operators:
: Examplesof Operators on
Mame | Opsrstor Bescnphon Integer Values Real Values
Add 3z Used to perform Addition of 244 — 6 2 0+4.0 — 6.0
numbers.
Suliteact i Used to perform subtrgclmn 62 54 6.0-4.0 — 2.0
or used as any unary minus.
. Used to perform 7.072.0 —
L w
Mulnpiy multiplication of numbers. i 14.0
Divide / Used to. perform Givision of | gpy_, o 5.0/2.0 — 2.5
numbers,
Wadils| ax | Voed o getremamder vilug | gy, 5 5.0%2.0 —1.0
after division of numbers,

Fig: 5.4 Arithmetic Operators



Following program shows how to use arithmetic operatorsin Java Programming:

Program 5.1: Use of Arithmetic Operators in Java

Ted ] ez E] |

i el ]
2 R
Lat \ | main{string arga[])

it numl= , numid= £, resullt:;
5 rasu] b=numi+noms ;
Systom.out.printin("Beosnlt of Rddition iz "+reosult);
resc] t=numl-num2 ;
Gystem.out.printlin("E=sult of Subtraction is “+resclt);
result=numi*nums,;
Syslem.oul.prinblin{™Hi=s
12 rosunlt=numl fnum2 ;
Syastem.ont.printin{"H=as0110 of TN P10 "#rasult) ;
1.3 resul tenuml ¥nums ;
System.out.printin("Resclt of Modulnas is "#resualt)
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D:\Jlava Program:

\Java Programs>java Testl

ult of Addition is 7.8
Result of Subtraction is 3.8
Result of Multiplication is 16.@
Result of Division is 2.5
Result of Modulus is 1.8

D:\Java Programs>

In the program 5.1, we declare three variables: num1, num?2, and result of floating type.
Variables numl and num?2 are initialized with float values 5.0f and 2.0f respectively.
Then the calculation result of all arithmetic operators is stored in the result variable
which has been displayed using the System.out.printin{} method of java. We can apply
these operators on integer and floating-point operands.

5.3.2 Relational Operators

Relational operators are also called comparison operators. These operators are used to
test the relationship between operands. In other words, these operators are used to
compare values. After comparison, these operators return boolean value either true or
false. All the relational operators present in Java language are of binary tvpe. It means
these operators require two operands to perform their operation. There are 6 relational
operators in Java which are given below in the table with examples:
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¥ numl 1
of i

num2
numl==
numl!
of numl>nur
F numl<num:

numl<=nu

nums2

numa2

False
Equals to == Used to check whether two values are equal g .
5==5 True
. Used to check whether two values are not 41 =5 True
Not Equal to = .
equal 4! =4 False
Used to check whether the first value is 45 False
Greater than ]
oreater than second Sz True
ess i i Used to check whether the first value is less 4=25 True
ess than -~ .
than second 54 False
" " §==5 True
Greater than g Used to check whether first value is greater 65=8 Falsc
- L3
or equal to than or equal to second value e
10==3 True
. y 4==5 True
Less than or : Used to check whether first value is lesser 4e=n Fals
== - ‘alse
equal 1o than or equal 1o second value )
q 4 d==d lmue
Table 5.5 Relational Operators
Program 5.2: Use of Relational Operatorsin Java
I bea e
| class Tes
gl ¢
L publie static void main{String arga[])
g i [
5 muml=5, num2=
L oo loan e !
7 Syslem.oul.priniln{"Valus of aouml is5 "+puml});
i Svantem.out . println(*Valus of num?2 ls "+nmm?) :
5 el t=num | ==num? ;
3 Syntnm . oot . println ("Hesunl k ¥ niiel==fiff? 15 "+rasalE) ;
| resn | Tenom | f=nnm? ;
" '-':"_'l‘.‘n"n_-'-.'_!'_;’."!r|."i_!'|["l" Al iF onuml [ onuam2 EAa “+rasult)
13 E¢S0l T=nund >numnz ;
14 Lom.oul .pEinlln{"Busnlt ol nusl>puam? i Sdrunuall) ;
15 =numml<num? ;
LE m . out . pI intin {"Racult f numl<numd "sraoalt) ;
T e | semum?
fSyntem . out :,'."'Il'l."i!‘lt"r kAl f numl mm? ia "+ramsalt)
] T ] ST 2
Systom,out.printin{*Result of puml<=num? fa "+rosult);
=y }
22 |1
Compilation, Execution and Output of Program 5.2:
- A R e Eh N -




Usually relational operators are used in the expression that consists of control
statements such as branching, looping and jumping statements. These statements have
been explained in the next chapter of this book.

5.3.3 Logical Operators:

Logical operators are also called Boolean QOperators. These operators are used to make
compound relational expressions. In other words, we can say that these operators are
used when we want to test more than one condition at a time. There are 3 Logical
operators in Java: 'Logical AND', 'Logical OR' and 'Logical NOT'. Here, 'Logical AND'
and 'Logical OR' are the binary operators whereas 'Logical NOT' is unary operator. Two
operands are required for 'Logical AND' and 'Logical OR' to perform their operations
while one operand is required for 'Logical NOT' to perform its operation.

All Logical Operators return boolean value either true or false. The result of a logical
AND operator will return true only if both operands are true, whereas the result of a
logical OR operator will be true if either operand is true or if both operands are true.
Logical NOT operator returns true only when its operand is false. Following table
shows the list and working of all Logical Operators used in Java language with
appropriate examples:

Returns true only ifi 35 && 45 False && False — False
AND & botly operands are true | 3=3 && 4<3 False && True — False
otherwise it returns | 3<3 && 4=5 True && False — False
false 343 && 4=5 True && True — True
| Returns true ifat least | 325 4=5 | False || False — False
OR one of its operands iz 3=5 || 4<5 False || True — True
true  otherwise it 35 || 4=5 True || False — True
| returns false | 3=5|4=5 | True|| True — True
Returns  true  only |
Wi when its operand is I(3=5) {True) — False
false  otherwise it 3=3) l(False) — True
| returns false |

Table 5.6 Logical Operators
Program 5.3 Use of Logical Operatorsin java

= Teaieree 01 |
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gysten.cut.printla{™value of miald iz "Ewma):

10 cogsu_l=rpumlrnund E& rund<=nwrd;

17 Syatam,onb.printin("Rasils o WD onmlennmd as nEmds umsE) i "srasalt)
rann’ t=mmilsanum® | | el =
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) rasultel (numl==pum2)
Byntam.out.princin(®feonls T EOT el noumle-—mamids i 18 "RTecihlt) !




Compilation, Execution and Output of Program 5.3:

va Programs>]j

va Programs>ij
f numl is
v num2 is
of ni is
>num2
OR (numl>num2 ||
Result of NOT (! (numl==num

FProgra

5.3.4 Assignment operators:
These Operators are used to assign or store values in variables etc. The symbol of
nh‘ﬁignment operator is =, Consider the fni]uwing example.ﬁ which show how to use

assignmentoperator in Java programs:

inta=-2; / / assigns -ve value (-2) to the variable.

intb=5; / / assigns value (5) to the variable.

intc=a+b; / / assigns the result of expression to the variable.
inta=a+10; / / self-assignment of a variable.

Left hand side of assignment operator must be a valid identifier which represents a
memory location. We cannot put the expression on the left side of the assignment
operator. For example, following assignment statement would be invalid:

a+b=g; / /Invalid assignment statement
With the help of assignment operator, several variables can be assigned a common
value. Consider the following example:

a=b=c=5; / /value 5 will be assigned to three variablesa, band ¢
Assignment operators can also be used as compound or shorthand assignment
operators. Shorthand assignment operators are useful for self-assignment statements.
Following table shows the examples of shorthand assignment with arithmetic
operators:

Let's assume inta=5;

= al= a=a/l2 a=2
b= a%=2 a=a%2 =1

Table 5.7: Shorthand Assignment for Ariflonetic Operators
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Assignment operator =and the equality (equal to) operator ==both are different types of
operators. The assignment operator is used to assign a value to an identifier, whereas the
equality operator is used to determine if two operands have the same value. These two
operators cannot be used in place of each other.

5.3.5 Bitwise Operators:

Bitwise operators are used for performing bit level operations. They can be used with
any integral type (char, short, int, etc.). Following table shows a summary of bitwise
operators:

Assume int A=60 and int B=13 then:

Operator Description Example
& (Bitwise Binary AND Operator copies a bit to the result | (A & B) will give 12
AND) if it exists in both operands. which is 0000 1100

| (Bitwisc OR)

Binary OR Operator copies a bit if it exists in
either operand.

(A | B) will give 61 which
is 0011 1101

“(Bitwise Binary XOR Operator copies the bit if it is set | (A 7~ B) will give 49
XOR) in one operand but not both. which is 0011 0001
~ (Bitwise Binary Ones Complement Operator is unary | (=A ) will give -61 which

Compliment)

and has the effect of 'lipping' bits.

is 1100 0011 in 2's
complement form due to a
signed binary number,

<< (Left Shift)

Binary Left Shift Operator. The left operands
value is moved left by the number of bits
specified by the right operand.

A <= 2 will give 240
which is 1111 0000

== (Right Shift)

Binary Right Shift Operator, The left operands
value is moved right by the number of bits
specified by the right operand.

A== 2 will give 15 which
is1111

=>> (Lero Fill
Right Shift)

Shift right zero fill operator. The left operands
value is moved right by the number of bits
specified by the right operand and shifted
values are filled up with zeros.

A ===2 will give 15
which 1s 0000 1111

Table 5.8: Bitwise Operators

5.3.6 Increment and Decrement Operators:
These are the unary operators. The symbol ++ is used for increment operator while
symbol - - used for decrement operator, The increment operator causes its operand to
increase by one whereas the decrement operator causes its operand to decrease by one.
The operand used with each of these operators must be a single variable. These
operators cannot be applied directly on the constant values.
Forexample:

intx=10; (xisaninteger variable that has been assigned a value of 10)
Following expression causes the value of x to be increased to 11

1



+4X; (whichisequivalent tox=x+1)
Similarly, following expression causes the original value of x to be decreased to 9:

—X, (whichis equivalent to x=x-1)
If we use 10++ or —10, it will be a wrong statement as we have already studied that these
cannot be applied directly on the constant values.
The increment and decrement operators can each be utilized in two different ways. It
depends on whether the operator is written before or after the operand:

4 DPrefixincrement and decrement
% Postfixincrement and decrement

If the operator precedes the operand, then the value of operand will be altered before it is
used for its intended purpose within the program. This is called pre-
increment/decrement. If, however the operator follows the operand then the value of
the operand will be changed after it is used. This is called post-increment/ decrement.
Forexample:
If the value of x is initially 10, it can be increased by two methods:

y=++x; (pre-increment)
Here,at first, the value of x will be incremented to 11 and then this incremented value of
x will be assigned to variable y, i.e. y will also get value 11 {i.e. x=11 and y=11)

y=uk: (post-increment)
Here, at first, the value of x will be assigned to variable y (i.e. y will get value 10) then
value of x will be incremented to 11 (i.e. y=10 and x=11)
Similarly, decrement operator can be used. For example:

y=-—X; (pre-decrement)
Here, first of all, the value of x will be decremented to 9 and then this decremented value
of x will be assigned to variable y, i.e. y will also get value 9 (i.e. x=9 and y=9)

Y =X--; (post-decrement)
Here, first of all, the value of x will be assigned to variable y (i.e. y will get value 10) then
value of x will be decremented to 9 (i.e. y=10and x=9)

5.3.7 Conditional Operator (?:)
It is a ternary operator. There is one and only one ternary operator in 'Java' language.
This operator requires three operands to perform its operation. Ternary operator in Java
is represented using ? : symbols, The syntax for using this operator is given below:

expl?expliexp3;
Here, expl must be a conditional expression which produces a result either true or false.
If the value of expl is true then the exp2 will perform its function otherwise exp3 will
perform its function. Consider the following example:

a=3;

b=10;

c=a>b?a:b;



Here, the expression a>b will produce false (0) result (Operand1/exp1), therefore value
of b (Operand3/exp3) will be stored in variable c. Variable a (Operand2/exp2) will not

doany function because it will perform its function only if expl is true (1).

Program 5.4 Use of Conditional Operator in java

[ Tl jaws 3 |

1

[y

clasg Testd
public static wvoid main{String args([])

int numl=15, numZ=10;

int result;

Syatem,.out.println{"Valu E numl is "4+numl) ;
System.oub.println{"Valus of numZ is "$num?) ;
result = numl>numZ2 ? numl : num?;
System.out.println("Largest Number is "+result):

Compilation, Execution and Output of Program 5.4:

5.3.8 Special Operators:
lava provides some special operators such as instance of and member selection

operators:

&

instanceof operator: This operator is used to check whether the cbject belongso a
particular class or not. It returns either true or false value depending on whether
the object on left side of expression is an instance of the object on the right side.
Forexample:

mango instanceof fruit

This statement returns true of the object mango belongs to class fruit, otherwise it
returns false.

Member Selection Operator: It is also known as dot{.) operator. This operator is
used to access the variables and methods of a class using its objects:
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Object.variable; / / accessing variable of a class through object
Object.method(); / / accessing method of a class through object

24 EXPRESSIONS
An expression is like a formula in mathematics. An expression can be any valid
combination of operators and operands. A valid combination is such a combination that
confirms to the syntax rules of Java language. A valid expression is also known as well-
formed-expression. An expression after evaluation always returns a single value. This
result can be used in the Java programs. Expressions can be as simple as a single value
and as complex as a large calculation. Consider the following examples:

=29
Itis a simple expression where = operator is used with operands xand 2.9

x=29%y+36>z-(34/z);
It is a somewhat complex expression which consists of many operators and operands.
Here,=,*, +,>,-and / are the operatorsand x, 2.9, y, 3.6, 3.4 and z are the operands.
Now, consider the following combination of operators and operands which do not form
avalid combination to be an expression:

xty=z
The above combination of operators and operands do not form a valid expression,
although we are using valid operators and operands in the above example. But this
combination of operators and operands do not follow the syntax rules of Java language
to be a valid expression. Left side of = operator must represent a valid memory location
(identifier) to store value of z. Here, x+y cannot be a valid identifier, because a valid
identifier cannot have special character other than underscore (as we learnt in the
previouschapter).
All Java expressions can be categorized broadly into following ty pes:

5.4.1 Numerical Expressions:
These expressions are used to perform numerical calculations. These expressions
always return a numerical value after evaluating operators and operands. Consider the
following examples:

4+3%2

3.2-7.8
After evaluation of above given numerical expression, anumerical value 10 and -4.6 will
be produced.

5.4.2 Logical or Conditional Expressions:
These expressions are used to perform logical or conditional operations. These
expressions always return one of two possible values: either true or false. Consider the
following examples:
14>6
15<=64




After evaluating above conditional expressions, we receive true for the first expression
and false for the second expression.

55 PRECEDENCE/HIERARCHY AND ASSOCIATIVITY OF OPERATORS

The order or priority in which various operators in an expression are evaluated is
known as precedence. Operators with a higher precedence are carried out before
operators having a lower precedence, In simple words, the sequence of evaluation of
operators in which they are applied on the operands in an expression is called the
Precedence of Operators. For example, division is performed before the subtraction as
division operator has higher precedence than the subtraction operator. The natural
order can be altered by making use of parentheses ().

Precedence of commonly used operators in decreasing order and their Associativity is
given below:

S.N. Common Operators Associativity
1 () [] Left to Right
2. |- 4 -- ! - (type) casting Right to Left
X | { Y Left to Right
4, |+ E Left to Right
5. | < <= = == instanceof Left to Right
6. | == I= Left to Right
7. | && Left to Right
81 Left to Right
Q|2 Right to Left
10. | = = = Y% 4= = Right to Left

Consider the following example which illustrates how arithmetic expressions are
evaluated using operator's precedence:

a=5%4/4+8-9/5; (* is evaluated)
a=20/4+8-9/3; (/ is evaluated)
a=5+8-9/3; (/ is evaluated)
a=5+8-3 (+ is evaluated)
a=13-3; (- is evaluated)
a=10; result of expression

The order in which operators of the same precedence are evaluated is known as
Associativity. For example: addition and subtraction operators have the same
precedence. However, addition and subtraction may be performed on the expression
depending upon the order of their occurrence. The associativity of an operator can be
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either from left to right or from right to left. The operators with left to right associativity
are evaluated from the left end of the expression while the operators with right to left
associativity are evaluated from right end of the expression. Consider the following
examples:
Forexample:

a=b=c=8§;
The assignment operator has right to left associativity. It means that the value 8 is
assigned toc, thencisassigned tob, and atlast bis assigned toa.

55 TYPECONVERSION
The value of an expression can be converted to a different data type in JAVA, if desired.
When value of one type is converted into some other type, it is called Type
Conversion.Operands that differ in type may undergo type conversion before the
expression takes onits final value. There are two ways of type conversions in JAVA:

1. Implicit Conversion or Widening Conversion

2. Explicit Conversion or Narrowing Conversion
5.5.1 Implicit Conversion or Widening Conversion:
This type of conversion is automatic. For this type of conversion, we use assignment (=)
operator. This type of conversion is used when operand having lower data type is
converted into higher data type. If both the data types are compatible and the data type
of target variable is large enough to store the value of the source variable, java
automatically converts the source type into target type. There is no loss of information in
this type of conversion. For example, value of int data type can be assigned to a variable
of double data type since double type is larger than int type. Consider the following
example for automatic conversion:

doublen;
n=5

In this example, implicit conversion takes place, as integer type value (3) will
automatically be converted into double type value so that it can be stored in the double
type variable ni.e. value of variable n will become 5.0d

5.5.2 Explicit Conversion or Narrowing Conversion or Type Casting;:
If the target type is smaller than the source type, conversion cannot be performed
automatically. For example, value of double type cannot be stored in the int type
variable, For such conversion, java provides a mechanism known as type casting. This is
forceful conversion. For this type of conversion, we use caste operator. There may or
may not be any loss of information in this type of conversion.
The syntax for this type of casting is:

(data type) variable or expression
The name of data ty pe into which the conversion is to be made is enclosed in parentheses
and placed directly to the left of the value to be converted.




For example:

double n=455;
inta=(int) n;

In this example, type casting is performed to convert double data type to int data type.
Hence, value of integer type variable 'a' becomes 45, i.e. a=45
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Points to Remember

Data types determine a specific type, range of values and the operations that can
be performed on data.

Primitive data types are also known as built-in data types.

Java support four types of integer data type: byte, short, int and long,
Floating-point data type is used to store real numbers such as 3.14, 74.5884569,
+29.05, -524836.458 etc.

Character data type is used to store a single Unicode character enclosed in single
quotes.

Boolean data type is used to store boolean values for the program variables. This
data type accepts only two values: true or false.

Non-Primitive data types are also known as user-defined data types or reference
types.

A Variable is an identifier that represents a memory location.

We can assign a value to a variable during its declaration, which is called variable
initialization.

Operands are the data items on which operators can perform operations.

A valid combination of operators and operands is known as Expression.
Arithmetic operators are used to perform arithmetic operations such as:
addition, subtraction, multiplication, division etc.

Relational operators are also called comparison operators. These operators are
used to test the relationship between operands.

Logical operators are also called Boolean Operators.

Shorthand assignment operators are useful for self-assignment statements.
Increment (++) and Decrement (--) Operators are the unary operators,
Conditional Operatoris a ternary operator.
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The sequence of evaluation of operators in which they are applied on the
operands in an expression is called the Precedence of Operators.

The order in which operators of the same precedence are evaluated is known as
Associativity.

When value of one type is converted into some other type, it is called Type
Conversion.
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Exercise Qs

Multiple Choice Questions

determine a specific type, range of values and the operations
that can be performed on data.

a. Variable b. Expression
c. Operand d. Data Type
Floating-point data type is used to store
a. Integers b. Character
b. Real numbers d. Boolean
A isanidentifier that represents a memory location.
a. Variable b. Literal
c.Integer ¢. Operator
are the data items on which operators can perform operations

a.Operands b. Literal
c. Data Types c. Operator

operators are used to test the relationship between operands.
a. Arithmetic b. Unary
c. Relational c. Ternary
Increment (++) and Decrement (—-) Operatorsarethe  operators,
a. Unary b. Binary
¢. Ternary c. None of these

When value of one tyvpe is converted into some other type, it is called

a. Data Conversion b. Type Conversion
c. Value Conversion c. Operator Conversion

Fill in the Blanks

Java supports four types of integer data type: byte, short, intand

Character data type is used to store a single Unicode character enclosed in
quotes.

Avalid combination of operators and operands is known as




iv. Logical operators are alsocalled Operators,
v. Conditional Operatorisa operator.
vi. The order in which operators of the same precedence are evaluated is known as

(3 Short Answer Type Questions
i. DefineData types.
ii. Write the name of different types of Primitive Data Types used in Java.
iii. Whatisa Variable?
iv. What are Operands?
v. Write about the Arithmetic Operators of Java.
vi. Whatare assignment Operators?
vii, What do you know about Increment and Decrement Operators?
viii. What do you mean by precedence of Operatorsin Java?
ix. Whatis Type Conversion?

(4 Long Answer Type Questions
i. Whatis Expression? Explain different types of Expressionsin Java.
ii. Whatare Relational Operators? Explain with suitable examples.
iii. Define Logical Operators. Explain with suitable examples.
iv. Writea program in Java which shows the use of Arithmetic Operatorsin Java.
v. How will we use Conditional Operator in Java? Explain with suitable example.
vi. Whatis Type Conversion? Explain different types of Type Conversion.




