Java Fundamentals
Java Character Set

Character set is a set of valid characters that a language can recognize. Java uses the Unicode character set. Unicode is a two byte character code set that has characters representing almost all characters in almost all human alphabets.


The first 128 characters in the Unicode character set are identical to the common ASCII character set. We can use a particular Unicode character by using the escape sequence \u followed by a four digit hexadecimal number.
For example:
\u0041

A
 \u0061

a


\u00bd

½ 

Tokens

The smallest individual unit in a program is known as token. Java has the following tokens:

i) Keywords are the words that are reserved for special purpose and must not be used as normal identifier names.

The following are some keywords:

break

byte

float

for

if 


int

new

private 

ii) Identifiers are the fundamental building blocks of a program and are used as the names given to different parts of the program like variables, objects, classes etc.

Rules for creating Identifiers:

a) An identifier can have alphabets, digits and underscore characters.

b) They must not be a keyword.

c) They must not begin with a digit.

d) No blank space is allowed.

e) Java is case sensitive i.e. it treats upper and lower-case characters differently.

iii) Literals are the fixed values that do not change during the execution of the program. Literals are also called constants. Java supports various kinds of literals:

a) Integer Literal: An integer literal must have at least one digit and must not contain any decimal point. It may contain either + or – sign. A number with no sign is assumed to be positive. Commas cannot appear in an integer literal.

Integer literals are of three types:

Decimal

-
17, -41, 973

Octal

-
O10, O143

Hexadecimal
-
OX4, OX5D

b) Real Literal: A real literals are the numbers containing fractional part, at least one digit before a decimal point and at least one digit after the decimal point. It may contain either + or – sign. These are also called floating literals. Eg: 2.0, -0.13, 17.5 etc.

c) Character Literal: A character literal contains only single character and must be enclosed within single quotes. E.g. ‘A’, ‘2’ etc.
d) String Literal: A string literal is a sequence of zero or more characters enclosed in double quotes. E.g. “Hello”, “34” etc.
e) Boolean Literal: The Boolean literal has two values, either true or false.
f) Null Literal: The null literal has one value null. It is used to initialize variables of reference data type. 
iv) Separators are the some ASCII characters used to separate different parts of the program. E.g. ( ),    { }, [ ], ; etc.

v) Operators are the symbols, which forces the compiler to perform arithmetical or logical operations. Java has 37 operators. E.g. +, -, *, /, %, =, ! etc. 
Data Types

Data types are used to identify the type of data and associated operations of handling it.

Data Types

   Primitive




   Derived




Numeric





Fractional




Arrays





Character




Classes





Boolean




Interface
Primitive Data Types are built-in data types. Java provides 8 primitive data type types, which are byte, short, int, long, float, double, char and boolean.

i) Numeric Data Types are used to store integer values.

	Type
	Size
	Range

	Byte
	1 Byte
	-128 to 127

	short
	2 Byte
	-32768 t0 32767

	Int
	4 Byte
	-231 to 231-1

	Long
	8 Byte
	-263 to 263-1


ii) Fractional Data Types are used to store the numbers containing fractional part also.

	Type
	Size
	Range

	Float
	4 bytes
	-3.4E+38 to 3.4E+38

	Double
	8 bytes
	-1.7E+308 to 1.7E+308



iii) Character Data Types are used to hold characters.

	Type
	Size

	Char
	2 bytes

	String
	More than 2 bytes


iv) Boolean Data Types are used to test a particular condition during the execution of the program. A boolean variable can have only one of two values: true or false. It uses only one bit memory.

Derived Data type:

Derived data types are constructed from primitive data types.

i) An Array is a collection of fixed size finite number of objects, data value that belong to the same type. The individual element within the array is identified by subscript or index. The subscript is the number of elements in the array surrounded by square brackets [ ].

E.g. int a [5];

	3
	6
	9
	2
	5






        0
        1
       2
        3
        4

ii)  A class is a collection of objects. It is a user-defined aggregate data type. The user deals with classes    instead of dealing with various individual objects.

iii) An interface defines a protocol of behavior. The aim of interfaces in java is to dictate common behavior among objects from diverse classes. 
Variables

A variable is a memory location, which holds a data value of a particular data type.

Declaration


Data type
<variable name>;

E.g. 
int rn;



double sal, com;

Initialization
The value to a variable can be assigned using = sign, called assignment operator.

E.g.

int a=3;



double b;



b=4.5;

Variable Scope
Variable scope means the program-region within which a variable is accessible. There are two types of variable scope:

a) Local Variables are those variables that are declared within the body of a method and are available only within the method.

b) Global Variables are declared outside any method. The scope of such variables is available to all methods.

Special Printing Characters

Java compiler recognizes some characters for formatting that can not be typed directly from keyboard, known as non-graphic characters. These non-graphic characters can be represented by using escape sequences (\). 


Character

Meaning

 
   \n


New line


   \t


Horizontal tab


   \0


Null 

Operators

An operator is a special symbol or letter which forces the compiler to take an action. An operator acts on different data items called operands. An expression is combination of operator and operands both. E.g. x + y is an expression in which + is an operator and x, y are operands.


There are mainly five types of operators:

i) Arithmetical Operators are used for various mathematical calculations. Arithmetical operators are of two types:

a)   Unary Operators act on only one operand. It may be positive or negative.

E.g. if a = 5 then +a = 5 and –a = -5.


if a = -8 then +a = -8 and –a = 8. 

b)  Binary Operators act upon two operands. The following arithmetical operators require two operands:

	Symbol
	Meaning
	Example

	+
	Addition
	A + B

	-
	Subtraction
	A - B

	*
	Multiplication
	A * B

	/
	Division
	A / B

	%
	Modulus
	A % B


Note. In java, Modulus operator is applicable to floating data type also whereas in c++ it was applicable only to integer type.

ii) Increment and Decrement operator: The ++ operator is called increment and - - operator is called decrement operator. The increment operator ++ adds 1 to its operand and decrement operator - - subtracts 1 to its operand.

These operators are of two types:

a) Prefix 

Increment
++ a






Decrement
- - a

b) Postfix 

Increment
a ++






Decrement
a - -

The Prefix operators first change the value of their operand and then use a new value in the expression.

The Postfix operators first use the same value of their operand and then increase or decrease the value and use it (new value) in the expression.

E.g. 1) a = ++ a * 7 where a=8


a = 63

       2) a =  - -a * b++ where a=8, b=10


a = 70

iii) Relational operator: Relational operators are used to determine the relationship between different operands. Java provides six relational operators for comparing numbers and characters. The relational expressions return the answer in true or false.

	Symbol
	Meaning

	<
	Less than 

	>
	Greater Than 

	<=
	Less than or equal to

	>=
	Greater than or equal to

	==
	Equal to

	!=
	Not equal to


Note. Do not confuse between = and == operators. = is an assignment operator whereas == is relational operator.

 iv) Logical operator: Logical operators combine the results of two or more than two expressions. It also returns the result in true or false. Java provides three logical operators.
a. Logical AND (&&) – The logical AND operator connects two expressions and gives true if both the original expressions are true otherwise false.

	Exp1
	Exp2
	Result

	False
	False
	False

	False
	True
	False

	True
	False
	False

	True
	True
	True


b. Logical OR (||) – The logical OR operator combines two expressions and gives true if either of the original expression is true otherwise false.

	Exp1
	Exp2
	Result

	False
	False
	False

	False
	True
	True

	True
	False
	True

	True
	True
	True


c. Logical NOT (!) – The logical NOT operator works on single operand and can be referred to as Unary operator. It negates the value of the expression, i.e. if the expression is true, then ! Expression is false and vice-versa.

e.g.  ! (10 < 6) is true. 

v) Conditional operator: Conditional operator is also called ternary operator since it requires three operands. It is represented by (? :). The value of an expression using this operator is the value of either its second operand or third operand, depending upon the value of first expression. The general form of conditional operator is:


Test expression1? expression2: expression3

    
If test expression1 is true, the result will be the value of expression2, otherwise value of expression3.

E.g. int x = a < b ? a : b; 

    
char res = per >= 50 ? ‘p’ : ‘F’; 

Assignment Operator: An assignment operator is represented by symbol ‘=’. The assignment operator takes the value on the right and stores it in the variable on the left side.

E.g. i) x = 5
ii) y = x + 8
iii) z = x +y

Shorthand Operators: Java provides shorthand’s to simplify the coding of a certain type of an assignment statement.

	Operator
	Example
	Meaning

	+=
	a + = b
	a = a + b

	-=
	a - = b
	a = a – b

	*=
	a * = b
	a = a * b

	/=
	a / = b
	a = a / b

	%=
	a % = b
	a = a % b


The Shift operators: The shift operator performs bit manipulation on data by shifting the bits of its first operand left or right.

	Operator
	Example
	Meaning

	<<
	a<<b
	Shifts bits of a left by distance b

	>>
	a>>b
	Shifts bits of a right by distance b


The Bitwise operators: The bitwise operators can evaluate the values at bit level. These operators work with only numeric types. 

	Operator
	Example
	Meaning

	&
	a & b
	Bitwise AND

	|
	a | b
	Bitwise OR

	^
	a ^ b
	Bitwise XOR


The dot (.) operator: The dot operator is used to access class members of a class.


Syntax: object_name.member_name

Precedence of operators: Precedence is the order in which a program evaluates the operations in an expression. All operators have precedence value. An operator with higher precedence is evaluated first than an operator having lower precedence.


Operator


Associativity
[ ], ( )




Left to right

++, --




Right to left *

*, /, %




Left to right

+, -




Right to left

Relational operators


Left to right

Logical operators (NOT, AND, OR)
Left to right

Assignment/ Shorthand Operators
Right to Left

Associativity rules determine the grouping of operands and operators in an expression with more than one operator of the same precedence.

Expressions

An expression is any statement which is composed of one or more operands and returns a value. It may be combination of operators, variables and constants. There are three types of expressions:

i) Arithmetic Expressions are formed by connecting constants and / or variables using arithmetic operators. It can either be pure or mixed expression.

E.g. i) int i, j;

   i - j 

ii) float a;

   double b;

   a * b

ii) Boolean Expressions are that expression which may contain constants, variables and relational or logical operators. It returns a value into true or false.

E.g. a>b && a>c

Type Conversion
The process of converting one predefined type of expression into another is called Type conversion. There are two types of conversion in Java.

i) Implicit Conversion: When data types are mixed in an expression, the conversion is performed automatically. This process of automatic conversion is called implicit conversion. The Java compiler converts all operands up to the type of the largest operand, which is called type promotion.

E.g. 
char c; int i; float f; double d;


r = ( c + i ) – ( i * f ) + ( f / d )

   


         int
         float    double



float 




        double

ii) Explicit conversion: The expression can be converted into a specific type as user defined. This process of conversion is called explicit conversion. The explicit conversion of an operand to a specific type is called Type casting. Type casting is done in the following manner:

(type) expression;



E.g. int a; double b, c;



c = (double) ( a / b );

Mathematical Functions

Java provides various mathematical functions used through Math class defined in java.lang package. The function should be used with the following syntax:


Math.function_name (argument list);

	 Functions
	Use

	sin ( x )
	It returns the sine of the given angle in radians. 

	cos ( x )
	It returns the cosine of the given angle in radians. 

	tan ( x )
	It returns the tangent of the given angle in radians. 

	pow ( x, y )
	It returns x raised to y ( xy ). 

	log ( x )
	It returns the natural logarithm of a given value. 

	sqrt ( x )
	It returns the square root of a given value. 

	ceil ( x )
	It returns the smallest whole number of a given value. ( Rounded up) 

	floor ( x )
	It returns the largest whole number of a given value. ( Rounded down)

	rint ( x)
	It returns the truncated value of a variable.

	abs ( a )
	It returns the absolute value of a variable.

	max ( a, b )
	It returns the maximum of the two values.

	min( a, b )
	It returns the minimum of the two values.



x and y are double type arguments whereas a and b may be integers or doubles.

Note. Use suffixes l or L for Long, for F for float and d or D for double data values.
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