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3. Naming Conventions, Data Types and Operators

Naming Conventions:-Naming conventions specify the rules to be
followed by a Java

programmer while writing the names of packages, classes, methods etc.

- Package names are written in small letters.

e.g.: java.io, java.lang, java.awt etc

- Each word of class name and interface name starts with a capital

e.g.: Sample, AddTwoNumbers

- Method names start with small letters then each word start with a capital
e.g.: sum (), sumTwoNumbers (), minValue ()

- Variable names also follow the same above method rule

e.g.: sum, count, totalCount

- Constants should be written using all capital letters

e.g.: Pl, COUNT

- Keywords are reserved words and are written in small letters.

e.g.: int, short, float, public, void



Data Types: The classification of data item is called data type. Java defines eight simple
types

of data. byte, short, int, long, char, float, double and Boolean. These can be putin four
groups:

- Integer Data Types: These data types store integer numbers

Data Types: The classification of data item i1s called data type. Java defines eight simple types
of data. byte. short. int. long. char. float. double and boolean. These can be put in four groups:

e Integer Data Types: These data types store integer numbers
Data Type Memory size Range
Byte 1 byte -128 to 127
Short 2 bytes -32768 to 32767
Int 4 bytes -2147483648 to 2147483647
Long 8 bytes -9223372036854775808 to 9223372036854775807

e.g.: bytemo=10:
long x = 150L: L means forcing JVM to allot 8 bytes
e Float Data Types: These data types handle floating point numbers

Data Type Memory size Range
Float 4 bytes -3.4e38 to 3.4e38
Double 8 bytes -1.7¢308 to 1.7¢308

e.g: floatp1=3.142f:
double distance = 1.98e8:
e Character Data Type: This data type represents a single character. char data type in java
uses two bytes of memory also called Unicode system. Unicode is a specification to include
alphabets of all international languages into the character set of java.

Data Type Memory size Range
Char 2 bytes 0 to 65535
e.g.: charch="x"
e Boolean Data Type: can handle truth values either true or false
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Operators: An operator is a symbol that performs an operation. An operator acts on variables

called operands.

o Arithmetic operators: These operators are used to perform fundamental operations like
addition, subtraction. multiplication etc.

Operator Meaning Example Result
+ Addition 3+4 7
- Subtraction 5-7 -2
g Multiplication 5¥35 25
/ Division (gives quotient) 14/7 2
% Modulus (gives remainder) 20% 7 6
o Assignment operator: This operator (=) 1s used to store some value into a variable.
Simple Assignment Compound Assignment
X=Xty Xr=y
X=X-Yy =y
X=X*y X*=y
X=Xy X/=y

D
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Unary operators: As the name mdicates unary operator's act only on one operand.

Operator Meaning | Example Explanation
- Unary mmus | j=-k; | kvalue 1s negated and stored 1nto |
b value will be mcremented by 1
Lk Increment | b+ (called as post incrementation)
Operator | ++b: b value will be incremented by 1
(called as pre mcrementation)
b value will be decremented by 1
Decrement | b--; (called as post decrementation)
- Operator | --b: b value will be decremented by |

(called as pre decrementation)
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Relational operators: These operators are used for comparison purpose.

Operator Meaning Example
- Equal X==3
- Not equal x!=3
) Less than X<3
> Greater than X>3
< Less than or equal to X<=3

Logical operators: Logical operators are used to construct compound conditions. A
compound condition 1$ a combination of several simple conditions.

Operator | Meaning Example Explanation
%& | and overator if(a>b && a>¢) If a value 15 greater than b and ¢
| P System.out.print(“yes”). | then only yes 1s displayed
! — if(a==1 | b==1) If either a value 15 1 or b value 1s 1
P System.out.prnt(“yes”): | then yes is displayed
, —— 1f( !(a==0) ) [f a value 15 not equal to zero then
' P System out. punt( yes - only yes 1 displayed
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e Bitwise operators: These operators act on individual bits (0 and 1) of the operands. They
act only on integer data types. 1.e. byte. short. long and int.

Operator Meaning Explanation
& Bitwise AND Multiplies the individual bits of operands
l Bitwise OR Adds the individual bits of operands
. Bitwise XOR Performs Exclusive OR operation
=5 Left shift Shifts the bits of the number towards left a specified
number of positions

ey Right shift Shifts the bits of the number towards right a
specified number of positions and also preserves the
sign Dit.

s Zero fill right shift Shifts the bits of the number towards right a
specified number of positions and it stores 0 (Zero)
in the sign bit.

I Bitwise complement | Gives the complement form of a given number by
changing 0's as 1's and vice versa.

e Ternary Operator or Conditional Operator (? :): This operator 1s called ternary because it
acts on 3 variables. The syntax for this operator is:
Variable = Expressionl? Expression2: Expression3:
First Expressionl is evaluated. If it is true. then Expression2 value is stored into variable
otherwise Expression3 value is stored into the variable.
e.2.. max=(a>b)?a:b:
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Program 1: Write a program to perform arithmetic operations

//Addition of two numbers

class AddTwoNumbers

{ public static void mian(String args[])

{ int 1=10. j=20:

System.out.println(" Addition of two numbers 15 : " + (17])):
System.out.println("Subtraction of two numbers 1s : " + (i-))):
System.out.println("Multiplication of two numbers is : " + (1%})):
System.out.println("Quotient after division is : " + (1j) ):
System.out.println("Remainder after division is : " +(1%j) ):

1
)

Output:

50 C:AWINDOWS\system32icmd.exe - O] x

D:NJQRY> javac AddTwoNumbers. java

D:NJQR>java AddTwoNumbers

Addition of two numbers is : 30

Subtraction of two numbers is : -18

Multiplication of two numbers is : 200

Quotient after division is = @
emainder after division is : 10




Program 2: Write a program to perform Bitwise operations
//Bitwise Operations
class Bits

{ public static void main(String args[])
{ byte X.y:
x=10;
y=11.

System.out.println ("~x="+(~X)):
System.out.println ("X & y="+(x&Yy)):
System.out.println ("x | y="+(x[y)):
System.out.println ("x * y="+(X"y)):
System.out.println ("Xx<<2="+(x<<2)):
System.out.println ("Xx>>2="+(x>>2)):
System.out.println ("X>>>2="+(X>>>2)).

L}
)

Output:

v CAWINDOWSsystem32\cmd .exe

D:\NJQR>javac Bits.java

D:NJQR>




4. Control Statements

Control statements are the statements which alter the flow of execution and provide better
control to the programmer on the flow of execution. In Java control statements are categorized
into selection control statements, iteration control statements and jump control statements.
o Java’s Selection Statements: Java supports two selection statements: if and switch. These
statements allow us to control the flow of program execution based on condition.
0 if Statement: if statement performs a task depending on whether a condition is true or

false.
Syntax: if (condition)
statement!.;
else
statement2;

Here, each statement may be a single statement or a compound statement enclosed in
curly braces (that 1s. a block). The condition 15 any expression that returns a boolean
value. The else clause 1s optional.
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Program 1: Write a program to find biggest of three numbers.
//Biggest of three numbers
class BiggestNo
{ public static void main(String args[])
{ int a=5.b=7.¢=6:.
if (a>b && a>¢)
System.out.println ("a 1s big"):
elseif (b >¢)
System.out.println ("b 1s big"):
else
System.out.println ("¢ 1s big"):
)
1

J
Output:

e\ CAWINDOWS\system32\cmd .exe - 0OIX

:\JQR>javac BiggestNo.java

:\JQR>java BiggestNo
is big

:N\JQRY>




0 Switch Statement: When there are several options and we have to choose only one
option from the available ones, we can use switch statement.

Syntax: switch (expression)
{ case valuel: //statement sequence

break:
case value2: //statement sequence
break:
case valueN: //statement sequence
break:
default: //default statement sequence

}

Here, depending on the value of the expression, a particular corresponding case will be
executed.
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Program 2: Write a program for using the switch statement to execute a particular task
depending on color value.

//To display a color name depending on color value

class ColorDemo

{ public static void main(String args[])
{ char color = ‘r’:

switch (color)

{ case ‘r’: System.out.println (*red”): break:
case ‘g’: System.out.println (*green™): break:
case ‘b’: System.out.println (*blue™): break:
case ‘y": System.out.println (“yellow™): break:
case ‘w’: System.out.println (*white™): break:

default: System.out.println (*No Color Selected™):

Output:

cv CAWINDOWS\system32\cmd .exe - 0 X

D:\JQR> javac ColorDemo. java

D:\JQR>java ColorDeno




e Java’s Iteration Statements: Java's iteration statements are for. while and do-while. These
statements are used to repeat same set of instructions specified number of times called loops.

A loop repeatedly executes the same set of instructions until a termination condition is met.

o while Loop: while loop repeats a group of statements as long as condition is true. Once
the condition is false. the loop is terminated. In while loop. the condition is tested first: if
it 1s true. then only the statements are executed. while loop 1s called as entry control loop.
Svntax: while (condition)

S
L

statements:

Program 3: Write a program to generate numbers from 1 to 20.
/Program to generate numbers from 1 to 20.
class Natural

{ public static void main(String args[])
{ int i=1:
while (1 <= 20)
{ System.out.print (1 + *\t™):
i_,____.
1
J
1
J
1
J
Output:
5[

D:NJQR>javac Natural. java

D:NJQR>java Natural
1 2 3

1 12 13

D N\NJOR >




0 do...while Loop: do...while loop repeats a group of statements as long as condition is
true. In do...while loop. the statements are executed first and then the condition is tested.
do...while loop 1s also called as exit control loop.

Syntax: do
f
L
statements:
} while (condition):

Program 4: Write a program to generate numbers from 1 to 20.
/Program to generate numbers from 1 to 20.
class Natural

{ public static void main(String args[])
{ int 1=1:
do
{ System.out.print (1 + *\t"):
St

} while (1 <= 20):
}
1

)
Output:

cv CAWINDOWSsystem32\icmd.exe - Ol X

D:\JQR>javac Natural.java

D:\JQR>java Natural
1 2

3
13




o for Loop: The for loop is also same as do...while or while loop. but it is more compact
syntactically. The for loop executes a group of statements as long as a condition is true.
Syntax: for (expressionl: expression2: expression3)

{ statements:

1
)

Here. expressionl is used to initialize the variables. expression2 is used for condition
checking and expression3 is used for increment or decrement variable value.

Program 5: Write a program to generate numbers from 1 to 20.
//Program to generate numbers from 1 to 20.
class Natural
{ public static void main(String args[])

{ int 1

for (1=1: 1<=20: i++)
System.out.print (1 + “\t"):

)

1

J
Output:

ov CAWINDOWS\system32\cmd.exe - O X

D:\JQR>javac Natural.java

D:NJQR>java Natural

1 2 3
11 12 13

D:N\JQR>



Java’s Jump Statements: Java supports three jump statements: break. continue and return.

These statements transfer control to another part of the program.
o  Dbreak:
» Dbreak can be used inside a loop to come out of it.
» Dbreak can be used inside the switch block to come out of the switch block.

» Dbreak can be used in nested blocks to go to the end of a block. Nested blocks

represent a block written within another block.

Syntax: Dbreak: (or) break label://here label represents the name of the block.

Program 6: Write a program to use break as a civilized form of goto.
//using break as a civilized form of goto
class BreakDemo

{ public static void main (String args[])
{ boolean t = true:
first:
{
second:
{
third:
{

System.out.println (*Before the break™):
if (t) break second: // break out of second block

System.out.println (**This won’t execute™):

1

s
System.out.println (*This won’t execute™):
System.out.println (**This is after second block™):
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o continue: This statement is useful to continue the next repetition of a loop/ iteration.
When continue 1s executed. subsequent statements inside the loop are not executed.
Syntax: continue:

Program 7: Write a program to generate numbers from 1 to 20.
//Program to generate numbers from 1 to 20.
class Natural

{ public static void main (String args[])
{ int 1=1:
while (true)
{ System.out.print (1 + *\t™):
i++;
if (1<=20)
confinue:
else
break:
1
)
"
J
1
)
Output:

v CAWINDOWS\system32\cmd.exe - 0OIX

D:\JQR>javac Natural. java

D:\JQR>java Natural
2 .

1 3

13




O return statement:

» return statement is useful to terminate a method and come back to the calling method.
» retum statement in main method terminates the application.

» retumn statement can be used to return some value from a method to a calling method.
Syvntax: return:

(or)
return value: // value may be of any type

Program 8: Write a program to demonstrate return statement.
//Demonstrate retum

class RetumDemo

{ public static void main(String args[])
{ boolean t = true:
System.out.println (*“Before the return™):
if (1)
return:

System.out.println (*This won’t execute™):
1
J

1

)
Output:
cv CAWINDOWS\system32\cmd.exe -0
D:\JQR>javac

ReturnDemo . java

D:\JQR>java ReturnDemo
Before the return

D: \l]QR)




S. Accepting Input from Keyboard

A stream represents flow of data from one place to other place. Streams are of two types in java.
Input streams which are used to accept or receive data. Output streams are used to display or

write data. Streams are represented as classes in java.io package.

o System.in: This represents InputStream object. which by default represents standard input
device that 1s keyboard.

o System.out: This represents PrintStream object, which by default represents standard output
device that 1s monitor.

o System.err: This field also represents PrintStream object. which by default represents
monitor. System.out 1s used to display normal messages and results whereas System.err 1

used to display error messages.
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To accept data from the keyboard:

Connect the keyboard to an input stream object. Here, we can use InputStreamReader that
can read data from the keyboard.
InputSteamReader obj = new InputStreamReader (System.in):
Connect InputStreamReader to BufferReader. which is another input type of stream. We are
using BufferedReader as it has got methods to read data properly. coming from the stream.
BufferedReader br = new BufferedReader (obj):
The above two steps can be combined and rewritten in a single statement as:
BufferedReader br = new BufferedReader (new InputStreamReader (System.in)):

Now, we can read the data coming from the keyboard using read () and readLine () methods
available in BufferedReader class.

A » Data
Y/

BufferedReader

]
=
InputStreamReader

-
Svstem.in Keyboard

Figure: Reading data from kevboard
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Accepting a Single Character from the Keyhoard:
o (reate a BufteredReader class abject (br).

o Thenread a single character from the keyboard using read() method s
char ch = (char) br.read():
o The read method reads a single character from the keyboard but 1t retums 1ts ASCIT number,
which 1§ an mteger. Since, this mteger number cannot be stored nto character type vartable

ch, we should convert 1t tnto char type by writing (char) before the method. nt data type is
converted tnto char data type, converting one data type into another data type 15 called type
casting.
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Accepting a String from Keyboard:
o (reate a BufferedReader class object (br).
o Then read a string from the keyboard using readLine() method as:
String str = br.readLine ():
o readLine () method accepts a string from keyboard and returns the string into str. In this case.
casting 1$ not needed since readLine () 1s taking a string and returning the same data type.

Accepting an Integer value from Keyboard:
o First. we should accept the integer number from the keyboard as a string. using readLine ()
as: String str = br.readLine ():
e Now. the number is in str. 1.e. in form of a string. This should be converted into an int by
using parselnt () method. method of Integer class as:
int n = Integer.parselnt (str):
If needed. the above two statements can be combined and written as:
it n = Integer.parselnt (br.readLine() ):
e parselnt () 1s a static method in Integer class. so it can be called using class name as
Integer.parselnt ().
e We are not using casting to convert String type into int type. The reason is String is a class
and int 1s a fundamental data type. Converting a class type into a fundamental data type is not
possible by using casting. It is possible by using the method Integer.parseInt().
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Accepting a Float value from Keyvboard:
e We can accept a float value from the keyboard with the help of the following statement:
float n = Float.parseFloat (br.readLine() ):
o We are accepting a float value in the form of a string using br.readLine () and then passing
the string to Float.parseFloat () to convert it into float. parseFloat () is a static method in
Float class.

Accepting a Double value from Keyboard:
e We can accept a double value from the keyboard with the help of the following statement:
double n = Double.parseDouble (br.readLine() ):
e We are accepting a double value in the form of a string using br.readLine () and then passing
the string to Double.parseDouble () to convert it into double. parseDouble () is a static
method in Double class.

Accepting Other Types of Values:

e To accept a byte value: byte n = Byte.parseByte (br.readLine () ):

e To accept a short value: short n = Short.parseShort (br.readLine () ):

e To accept a long value: long n = Long.parseLong (br.readLine () ):

e To accept a boolean value: boolean x = Boolean.parseBoolean (br.readLine () ):

If read () / readLine () method could not accept values due to some reason (like insufficient
memory or illegal character). then 1t gives rise to a runtime error which 1s called by the name
IOException. where IO stands for Input/Output and Exception represents runtime error.But we
do not know how to handle this exception. in Java we can use throws command to throw the
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Program 1: Write a program to accept and display student details.

// Accepting and displaying student details.

1mport java.io.*:

class StudentDemo

{ public static void main(String args[]) throws IOException

{ // Create BufferedReader object to accept data
BufferedReader br =new BufferedReader (new InputStreamReader (System.in)):

//Accept student details
System.out.print ("Enter roll number: "):
int rno = Integer.parselnt (br.readLine()):
System.out.print (“Enter Gender (M/F): *):
char gender = (char)br.read():
br.skip (2):
System.out.print ("Enter Student name: "):
String name = br.readLine ()
System.out.println ("Roll No.: " + mo):
System.out.println ("Gender: " + gender):
System.out.println ("Name: " + name):.

1
)

Output:

cv CAWINDOWS\system32\cmd .exe -

D:NJQR>javac StudentDemo. java

:N\NJQR>java StudentDemo
‘nter »oll number: 16
Enter Gender (M/FO>: M
Enter Student name: Kiran Kumar
Roll No.: 19
Gender: M

D:\JQR>







