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Variables Sl 515530 41 m Unt 0 53523 510 3 0lS) ong ol 38 il
« Definition: it is a name for a location in main memory
to store data.

Data types gle a3l ) oSy ) lsloally il Wil of ooy 01 ) s 2 Llll ¢l
A variable's data type determines:

e The values that the variable can contain
e The operations that can be performed on it.

For example: intx; the integer data type (int). Integers can contain only
integral values (both positive and negative). You can perform arithmetic
operations, such as addition, on integer variables.
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Variables

Primitive Data types: Geslo¥) UL 130
Keyword Description Size/Format

(integers)

byte Byte-length integer 8-bit two's complement

short Short integer 16-bit two's complement

int Integer 32-bit two's complement

long Long integer 64-bit two's complement

(real numbers)

float Single-precision floating point 32-bit IEEE 754

double Double-precision floating point 64-bit IEEE 754

(other types)

char A single character 16-bit Unicode character

boolean A boolean value (true or false) true or false



Variables
Declaration of a variable: (bl diod — dawl e gr) o 58 O
Example:

class Examplel

{

public static void main ( String[] args )

{

long payAmount = 123; //a declaration of a variable

System.out.printIn("The variable contains: " + payAmount );

}

There are several ways to declare variables:

e dataType variableName;

e dataType variableNamel, variableName2;

e dataType variableName = initialValue ;

e dataType variableNamel = initialValuel, variableName2 = initialValue2 ;



Variables
Variable names: (Identifier) b pall = il oo

It must be:

e only from characters 'a' through 'z', 'A' through 'Z', '0' through '9', character ' /,
and character'S'.

* a legal identifier: begins with a letter, is unique within its scope.

It should not:

e be Keyword, e.g. public, void, static, main, null tgeeall puail) gl bg 4
e be Boolean literal (true or false) (@-2, A-Z, 0-9, _, $) 59,01 g i 0555 -

. 33l Oy Tous —Y
e contain the space character. L éuﬁ J’;’w :
. P 4 r Lo a < C"o B J _
e start with a digit. y

) 8,95l ué U9 bl Je Sgimg ¥ —¢
By Convention: ol e @i 295 e D9 9 G Sy

e Variable names begin with a lowercase letter e S22 o il il

e Class names begin with an uppercase letter. = =5 S22 I &) ol

e |f a variable name consists of more than one word, the words are joined together, and

each word after the first begins with an uppercase letter, like this: isVisible.

e The underscore character (_) is acceptable anywhere in a name, but by convention is

used only to separate words in constants (because constants are all caps by convention and

thus cannot be case-delimited). L o) 385 301 a5 g i) SN 15 5S35 3351 ypiSl)
) ol 3 il Juoild (L) iy 8 a8 S 2
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Example: Which of the following variable declarations are correct?

(B

. long good-by ;
. short shrift = 0;
. double bubble =0, toil=9, trouble = 8
. byte the bullet ;
. int double;
. char thisMustBeToolong ;
. int 8ball;
. int number;
. float number?2;
10. double amount_of_sale;
11. double Samount;
12. int amount of sale;
13. double &amount;
14. char item#;
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Variables

Examples:
In the following example, the character can be declared by number which
represents the ASCIl Code of the letter or by the letter itself

J,:Jl.sjsjiwdp@mwojwbdyéywﬁﬁilqjﬁgﬂg L S JEL 3

public class Example2

{

public static void main(String args|])
{
char chl,ch2;
String s;
ch1=88; //ASCII Code for 'X'
ch2="X";
s="hello”;
System.out.printin("ch1=" + ch1);
System.out.printin(“ch2 =" + ch2);
System.out.printin(“s =" + s);



Literals 6,501

What is a literal? S Lo Jay O3 > 5l 39,
A letter or symbol that stands for itself as opposed to a feature,
function, or entity associated with it.

Examples

10 a literal that specifies an integer
3.14 specifies a floating point value
true specifies a boolean value

X' specifies a character constant
"Hello" specifies a string

What are possible types of literals?

1. Number Literals

a. Integer Literals 1 8 24

b. Floating-Point Literals 2.0 8.2 0.99 3.14 = 314159E-05
2. Boolean Literals true false don’t have numerical representation #1, #0
3. Character Literals 'a' 'z' '1' ?' '@" "\n' '\t" '\V' \"'

4. String Literals "abc" "Hello World!"



Literals
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Now let’s have another example, try it by copying and pasting:

class Example3

{

public static void main ( String[] args ) Hours Worked: 40

{ pay Amount : 400.0
tax Amount : 40.0

The program will print out:

long hoursWorked = 40;
double payRate = 10.0, taxRate = 0.10;

System.out.printin("Hours Worked: " + hoursWorked );
System.out.printin("pay Amount : " + (hoursWorked * payRate) );
System.out.printin("tax Amount : " + (hoursWorked * payRate * taxRate) );

}



Expressions and Operators

1- Arithmetic operators o 3kl
Operator Use Description

+ opl+op2 Addsopland op2

- opl-op2 Subtracts op2 from opl

* opl *op2 Multiplies opl by op2

/ opl/op2 Divides opl by op2

% opl % op2 computes the remainder of dividing opl by op2

+ +0p Promotes + to int if its a byte,short or char

- -0p Arithmetically negates op
++ op++ Increments op by 1; evaluates to value before incrementing
++ ++0p Increments op by 1; evaluates to value after incrementing

op Decrements op by 1; evaluates to value before

op--

decrementing

Decrements op by 1; evaluates to value after decrementing



Expressions and Operators
1- Arithmetic operators

¢ % modulus

It can be applied to floating-point types as well as integer types.
Example:

class Example4

{

public static void main(String args|])
{
int x=42;
doubley =42.3;
System.out.printin("x mod 10 =" + x % 10);
System.out.printin("y mod 10 =" + y % 10);

}
}

When you run this program you will get following output:
X mod 10 =2
y mod 10 = 2.299999999999997



Expressions and Operators
1- Arithmetic operators

¢ * has purpose to multiply one operand by another
Example:

b=Db*3;//can be written as b *= 3;

¢ + : addition

if its operand are numbers then it will make normal addition, but if its
operands are strings then it will make concatenation.

Example:

public class name

{

public static void main (String args[])

{

//here the operands are strings thus concatenation
//will be done

System.out.printin("Smith" + "Rachel");

}
}



Expressions and Operators
1- Arithmetic operators

Example:
class example5
{
public static void main(String args|])
{
System.out.printIn("Integer Arithmetic");
inta=1+1;
intb=a*
intc=b /4;
intd=c- a;
int e =-d; When u run this program u will
System.out.printin("a =" + a); see the following output
System.out.printin("b =" + b); a= 2
System.out.printin("c ="+ c); b=
System.out.printin("d =" + d); ;=_1
System.out.printin("e =" + e); . _ 1



Expressions and Operators
1- Arithmetic operators

Example to show how to get the division and quotient and remainder:
class div

{

public static void main(String args|])
{
int x=5,y=2,quotient,remainder;
double a=5,b=2;
double division;
quotient=x/y;
remainder=x%y;
division=a/b;
System.out.printin("quotient =" + quotient);
System.out.printin("remainder=" + remainder);
System.out.printin("division=" + division);



2- Comparison Operators Sl b

Operators Description
== Equal to
< Less than
> Greater than
<= Less than or equal to
>= Greater than or equal to
I= Not equal to
Expression Result
3+4== true
3+41=7 false
3+41=2+6 true
3+4<10 true
3+4<=10 true
3+4==4+4 false
3+4>10 false
3+4>=7 true

3+4>=8 false



3- Increment and Decrement Operators

Increment operators
example expression
at++:
b=a++:
++a;

b=++a;

Decrement operators
example expression
a--;
b=a--;
--a:
b=--a;

Y = ol B0l y @olao
equivalent longer expression
a=a+1;
b=a; a=a+1;
a=a+1;
a=a+l1; b=a;
Vo Aol Golis] edolas

equivalent longer expression
a=a-1;
b=a; a=a-1,;
a=a-1;
a=a-1; b=a;

Note: the increment operators Always take a variable never take a numerical value.

Example
++a; //is correct syntax.
++1; //will give an error.



3- Increment and Decrement Operators

class Example6

{
public static void main(String args([])
{
inta =23;
int b =5;

System.out.printin("a&b:"+a+"" +b);

a+=30;

b *=5;

System.out.printIn("after arithmetic assignment a & b: "+a+" "+b);

System.out.printIn("after increment & decrement a & b: "+a+" "+b);

The output of this program follows
i a&b:235

after arithmetic assignmenta & b : 53 25
after increment & decrementa & b : 54 24



4- Logical Operators £l bl

Operator Result X Y X&&Y

true true true

&& AND true  false false
. false  true false

& Logical AND false  false false
I OR X Y XY

| Logical OR true true true
true false true

! Logical unary NOT false  true true
false  false false

== Equals to

X Y XY

1= Not Equals to true  true false
A %OR true false true
false true true

false false false

X IX
true  false
false  true



4- Logical Operators

To take a deeper look on how this can affect the code

class test 1. To rearrange the code again as follows:
{ class test
{pUbIIC static void mam(Strmg args[]) public static void main(String args[])
{
int count =0; in: Eotur;t =32;5
. int total = ;
int total = 345; boolean b;
boolean b; b=total / count > 80&&count >0 ;
b=count > 0 && total / count > 80; }System.out.println(u.b=-. +b);
System.out.printin("b=" + b); }
i 2. Or to use & operator
} class test
There is a problem here. { S
The method that follows && sets b as false {pUbl'c static void main(String args{])
while the other expression should get an error. int count = 0;
int total = 345;
Similarly with || and | operators: boolean b;
Once you know that the first subexpression is b=count >0 & total / count > 80;

. System.out.printin("b=" + b);
true there is no need to go further. }

true OR anything is true. }



4- Logical Operators

Precedence of Logical Operators

Operator precedence For example:
i A|B&&C means Al (B &&C)
! High
A&&B|C&&D means (A&&B)| (C&&D)
&& Medium
A&&B&&C| D means ((A&&B)&&C)|D
I Low IA&& B C means  ((!A) && B) || C
Example
class example7
{
public static void main(String args|])
{
boolean b;
b=(2>3)&&(3<2)
System.out.printin("b = "+b);
b =false || true; The output of the program is shown here.
System.out.printin("b = "+b); b = false
} b =true



Expressions and Operators
Operator Precedence (18345 15 5) laball

Precedence of the most important operators in Java
They are ordered from the highest to the, lowest:

Operators Comments

0 Anything in parentheses

++ -- | Unary operators

*[ % Multiplicative operators  from left to right

+ - Additive binary operators  from left to right
>>=< <= Relational comparison operators

==1= Identity comparison operators

& Bitwise AND
A Bitwise XOR
| Bitwise OR
&& Logical AND
| Logical OR

=+=*=.= /= Assignment



