
INTRODUCTION
1. Java Fundamentals
Features
     OOP based software application development includes the analysis of the problem, preparing a solution, coding and finally its maintenance.
Some features of JAVA are 
a. Java Virtual Machine 
b. Garbage Collection
c. Security 

OOP's Concept
       Object Oriented Programming or OOP is the technique to create programs based on the real world.   
OOP offers greater flexibility and compatibility and is popular in developing larger application. Another 
Important work in OOP is to classify objects into different types according to their properties and behavior.
We first need to understand several fundamentals related to objects like class, method, inheritance, encapsulation, abstraction, polymorphism etc.

Class
     A class is a template for an object, a user-defined data type that contains variables, properties of an object. A class defines abstract characteristics of a thing (object), including its characteristics (its attributes, fields or properties) and the things it can do (behaviors, methods, operations or features). A class is a class is a blueprint or factory that describes the nature of something. A class should typically be recognizable to a non-programmer familiar with the problem domain, meaning that the characteristics of the class should make sense in context. Also, the code for a class should be relatively self-contained (generally using encapsulation). Collectively, the properties and methods defined by a class are called members.

Instance
In object-oriented programming an instance is an occurrence or a copy of an object, whether currently executing or not. Instances of a class share the same set of attributes yet will typically differ in what those attributes contain. For example, a class "Employee" would describe the attributes common to all instances of the Employee class. For the purposes of the task being solved Employee objects may be generally alike, but vary in such attributes as "name" and "salary". The description of the class would itemize such attributes and define the operations or actions relevant for the class, such as "increase salary" or "change telephone number". One could then talk about one instance of the Employee object with name = "Jane Doe" and another instance of the Employee object with name = "John Doe".

Method
Method is a set of procedural statements for achieving the desired result. It performs different kinds of operations on different data types. In a programming language, methods (sometimes referred to as "functions") are verbs. Lassie, being a Dog, has the ability to bark. So bark() is one of Lassie's methods. She may have other methods as well, for example sit() or eat() or walk() or save(Timmy). Within the program, using a method usually affects only one particular object; all Dogs can bark, but you need only one particular dog to do the barking.


Inheritance 
Inheritance allows the programmer to treat derived class members just like their parent class's members. This type of relationship is called child-Parent or is-a relationship. "Subclasses" are more specialized versions of a class, which inherit attributes and behaviors from their parent classes, and can introduce their own.
Inheritance is process by which objects of one class acquire the properties of objects of another class.
1. A class that is inherited is called a super class.
2. The class that does the inheriting is called a sub class.
3. Inheritance is not done by using keyword extends

The most common reasons to use inheritance are:
   1. To promote code reuse
   2. To use Polymorphism

Multiple inheritances is inheritance from more than one ancestor class, neither of these ancestors being an ancestor of the other.

Encapsulation
             Encapsulation is a technique used for hiding the properties and behaviors of an object and allowing outside access only as appropriate. It prevents other objects from directly altering or accessing the properties or methods of the encapsulated object.
For example, an interface can ensure that puppies can only be added to an object of the class Dog by code in that class. Members are often specified as public, protected or private, determining whether they are available to all classes, sub-classes or only the defining class. Some languages go further: Java uses the default access modifier to restrict access also to classes in the same package, 

Abstraction
Abstraction refers to the act of representing essential features without including the background details or explanations. 
Casting an object to a more general type is called upcasting,it is always legal. Casting an object to a more specific type is called downcasting, and Java inserts a run-time check to ensure that the cast is legal. Casting does not affect what the object is, it only changes what fields and methods are available on the object at the position the cast occurs.
Polymorphism
Polymorphism is briefly described as "one interface, many implementations." Polymorphism is a characteristic of being able to assign a different meaning or usage to something in different contexts - pecifically, to allow an entity such as a variable, a function, or an object to have more than one form.

Polymorphism manifests itself in Java in the form of multiple methods having the same name.
Overloading 
Occurs when a class declares two or more methods with the same name but different signatures. When a message is sent to an object or class with overloaded methods, the method with the best matching signature is the one that is used ("invoked").



Overriding
 Occurs when a class declares a method with the same signature as that of an inherited method. When a message is sent to the object (or class, if it's a class method), the locally-defined method is the one that is used.

Difference between OOP and Procedural Programming Language

Object Oriented Programming or OOP is the technique to create programs based on the real world.
Unlike procedural programming, here in the OOP programming model programs are organized around objects and data rather than actions and logic.

Procedural programming creates a step by step program that guides the application through a sequence of instructions. Each instruction is executed in order. Procedural programming also focuses on the idea that all algorithms are executed with functions and data that the programmer has access to and is able to change. Object-Oriented programming is much more similar to the way the real world works; it is analogous to the human brain. Each program is made up of many entities called objects. Objects become the fundamental units and have behavior, or a specific purpose, associated with them. Objects cannot directly access another object’s data. Instead, a message must be sent requesting the data, just like people must ask one another for information.
Benefits of Object-Oriented programming include: 
· Ability to simulate real-world event much more effectively 
· Code is reusable thus less code may have to be written 
· Data becomes active 
· Better able to create GUI (graphical user interface) applications 
· Programmers are able to reach their goals faster 
· Programmers are able to produce faster, more accurate and better-written applications (in the case of a veteran programmer, by a factor of as much as 20 times compared with a procedural program). 

Constructor:-
A class contains one or more constructors for making new objects of that class. If (and only if) the programmer does not write a constructor, Java provides a default constructor with no arguments. The default constructor sets instance variables as follows: numeric types are set to zero, Boolean variables are set to false, char variables are set to '\0', and object variables are set to null.
The purpose of a constructor is to create an object in a valid state. No other work should be done in a constructor.
When a constructor executes, the very first thing it does is call the constructor for its super class. You can write this constructor call explicitly, with super(...);, or you can let it implicitly call the default constructor.
A constructor for a class can call another constructor for the same class by putting this(...); as the first thing in the constructor. This allows you to avoid repeating code.
.Example:
Rectangle rectangle1=new Rectangle (2,4);

A Java Virtual Machine (JVM) enables a set of computer software programs and data structures to use a virtual machine model for the execution of other computer programs and scripts. The model used by a JVM accepts a form of computer intermediate language commonly referred to as Java bytecode. This language conceptually represents the instruction set of a stack-oriented, capability architecture. Sun Microsystems states there are over 4.5 billion JVM-enabled devices. 
The JVM was primarily aimed at running compiled Java programs, many other languages can now run on top of it. The JVM has currently no built-in support for dynamically typed languages: the existing JVM instruction set is statically typed, although the JVM can be used to implement interpreters for dynamic languages. The JVM has a limited support for dynamically modifying existing classes and methods; this currently only works in a debugging environment, where new classes and methods can be added dynamically.

Garbage Collection
Garbage Collection is responsible for freeing any memory that can be freed. This happens automatically during the lifetime of the Java program. The programmer is freed from the burden of having to deallocate that memory themselves

Code Security
Code security is attained in Java through the implementation of its Java Runtime Environment JRE).

JRE :
JRE Runs code compiled for a JVM and performs class loading (through the class loader), code verification (through the bytecode verifier) and finally code execution. 

Class Loader:
· It is responsible for loading all classes needed for the Java program.

· It adds security by separating the namespaces for the classes of the local file system from those that are imported from network sources.

· After loading all the classes, the memory layout of the executable is then determined. This adds protection against unauthorized access to restricted areas of the code since the memory layout is determined during runtime.


Byte Code Interpretation:
Bytecode interpreters are small in size and comparatively easy to implement, but generally execute programs much less efficiently than just-in-time (JIT) compilers. Techniques like threaded interpretation focus on speeding up bytecode interpretation itself, and caching improves the performance of message sends—the most common operation in object-oriented software. It is interesting to observe that, while threading mechanisms are used naturally to a varying degree in bytecode interpreter implementations, such systems usually employ only global caching to speed up dynamic method dispatch. A global cache is clearly beneficial with respect to overall performance. Still, it does not provide optimal support for polymorphic message send sites, and it does not allow for exploiting type information. It can be summarized as a dataflow analysis applied to a type-level abstract interpretation of the virtual machine.

Data Types
1. boolean either true or false
2. char 16 bit Unicode 1.1
3. byte 8-bit integer (signed)
4. short 16-bit integer (signed)
5. int 32-bit integer (signed)
6. long 64-bit integer (singed)
7. float 32-bit floating point (IEEE754-1985)
8. double 64-bit floating point (IEEE754-1985)
9. String (class for manipulating strings)
10. Java uses Unicode to represent characters
11. Internally
   
Default Data Type Bindings
The Java language provides a richer set of data type than XML schema.
 
The JAXB Mapping of XML Schema Built-in Data Types
XML Schema Type Java Data Type

xsd: string java.lang.String
xsd:integer java.math.BigInteger
xsd:int int
xsd.long long
xsd:short short
xsd:decimal java.math.BigDecimal
xsd:float float
xsd:double double
xsd:boolean boolean
xsd:byte byte
xsd:QName javax.xml.namespace.QName
xsd:dateTime java.util.Calendar
xsd:base64Binary byte[]
xsd:hexBinary byte[]
xsd:unsignedInt long
xsd:unsignedShort int
xsd:unsignedByte short

Primitive Data Types
The Java programming language is statically-typed, which means that all variables must first be declared before they can be used.
Example:
int gear = 1;
A variable's data type determines the values it may contain, plus the operations that may be performed on it. In addition to int, the Java programming language supports seven other primitive data types. A primitive type is predefined by the language and is named by a reserved keyword. Primitive values do not share state with other primitive values. The eight primitive data types supported by the Java programming language are:
· byte: The byte data type is an 8-bit signed two's complement integer. It has a minimum value of -128 and a maximum value of 127 (inclusive). The byte data type can be useful for saving memory in large arrays, where the memory savings actually matters. They can also be used in place of int where their limits help to clarify your code; the fact that a variable's range is limited can serve as a form of documentation. 
· short: The short data type is a 16-bit signed two's complement integer. It has a minimum value of -32,768 and a maximum value of 32,767 (inclusive). As with byte, the same guidelines apply: you can use a short to save memory in large arrays, in situations where the memory savings actually matters. 
· int: The int data type is a 32-bit signed two's complement integer. It has a minimum value of -2,147,483,648 and a maximum value of 2,147,483,647 (inclusive). For integral values, this data type is generally the default choice unless there is a reason (like the above) to choose something else. This data type will most likely be large enough for the numbers your program will use, but if you need a wider range of values, use long instead. 
· long: The long data type is a 64-bit signed two's complement integer. It has a minimum value of -9,223,372,036,854,775,808 and a maximum value of 9,223,372,036,854,775,807 (inclusive). Use this data type when you need a range of values wider than those provided by int. 
· float: The float data type is a single-precision 32-bit IEEE 754 floating point. This data type should never be used for precise values, such as currency. For that, you will need to use the java.math.BigDecimal class instead. Numbers and Strings covers BigDecimal and other useful classes provided by the Java platform. 
· double: The double data type is a double-precision 64-bit IEEE 754 floating point. Its range of values is beyond the scope of this discussion, for decimal values, this data type is generally the default choice. As mentioned above, this data type should never be used for precise values, such as currency. 
· boolean: The boolean data type has only two possible values: true and false. Use this data type for simple flags that track true/false conditions. This data type represents one bit of information, but its "size" isn't something that's precisely defined. 
· char: The char data type is a single 16-bit Unicode character. It has a minimum value of '\u0000' (or 0) and a maximum value of '\uffff' (or 65,535 inclusive). 
In addition to the eight primitive data types listed above, the Java programming language also provides special support for character strings via the java.lang.String class. Enclosing your character string within double quotes will automatically creates a new String object; for example, String s = "this is a string";. String objects are immutable, which means that once created, their values cannot be changed. The String class is not technically a primitive data type, but considering the special support given to it by the language, you'll probably tend to think of it as such.
The following chart summarizes the default values for the above data types. 
	Data Type
	Default Value (for fields)

	byte
	0

	short
	0

	int
	0

	long
	0L

	float
	0.0f

	double
	0.0d

	char
	'\u0000'

	String (or any object)  
	null

	boolean
	false



Variables:
The Java programming language uses both "fields" and "variables" as part of its terminology. Instance variables (non-static fields) are unique to each instance of a class. Class variables (static fields) are fields declared with the static modifier; there is exactly one copy of a class variable, regardless of how many times the class has been instantiated. Local variables store temporary state inside a method. Parameters are variables that provide extra information to a method; both local variables and parameters are always classified as "variables" (not "fields"). When naming your fields or variables, there are rules and conventions that you should (or must) follow.
Arrays:
An array is a container object that holds a fixed number of values of a single type. The length of an array is established when the array is created. After creation, its length is fixed. You've seen an example of arrays already, in the main method of the "Hello World!" application. This section discusses arrays in greater detail.
[image: Illustration of an array as 10 boxes numbered 0 through 9; an index of 0 indicates the first element in the array]
                            An array of ten elements
Each item in an array is called an element, and each element is accessed by its numerical index. As shown in the above illustration, numbering begins with 0. The 9th element, for example, would therefore be accessed at index 8. 
The following program, ArrayDemo, creates an array of integers, puts some values in it, and prints each value to standard output. 

class ArrayDemo {
     public static void main(String[] args) {
          int[] anArray;              // declares an array of integers

          anArray = new int[10];      // allocates memory for 10 integers
            
          anArray[0] = 100; // initialize first element
          anArray[1] = 200; // initialize second element
          anArray[2] = 300; // etc.
          anArray[3] = 400;
          anArray[4] = 500;
          anArray[5] = 600;
          anArray[6] = 700;
          anArray[7] = 800;
          anArray[8] = 900;
          anArray[9] = 1000;

          System.out.println("Element at index 0: " + anArray[0]);
          System.out.println("Element at index 1: " + anArray[1]);
          System.out.println("Element at index 2: " + anArray[2]);
          System.out.println("Element at index 3: " + anArray[3]);
          System.out.println("Element at index 4: " + anArray[4]);
          System.out.println("Element at index 5: " + anArray[5]);
          System.out.println("Element at index 6: " + anArray[6]);
          System.out.println("Element at index 7: " + anArray[7]);
          System.out.println("Element at index 8: " + anArray[8]);
          System.out.println("Element at index 9: " + anArray[9]);
     }
} 
The output from this program is: 
Element at index 0: 100
Element at index 1: 200
Element at index 2: 300
Element at index 3: 400
Element at index 4: 500
Element at index 5: 600
Element at index 6: 700
Element at index 7: 800
Element at index 8: 900
Element at index 9: 1000
In a real-world programming situation, you'd probably use one of the supported looping constructs to iterate through each element of the array, rather than write each line individually as shown above. However, this example clearly illustrates the array syntax. You'll learn about the various looping constructs (for, while, and do-while) in the Control Flow section. 
Declaring a Variable to Refer to an Array
The above program declares anArray with the following line of code: 
int[] anArray;          // declares an array of integers
Expressions
An expression is a construct made up of variables, operators, and method invocations, which are constructed according to the syntax of the language that evaluates to a single value. The example of expressions, illustrated in bold below: 
     int cadence = 0;
     anArray[0] = 100;
System.out.println("Element 1 at index 0: " + anArray[0]);

     int result = 1 + 2; // result is now 3
     if(value1 == value2) System.out.println("value1 == value2");
The data type of the value returned by an expression depends on the elements used in the expression. The expression cadence = 0 returns an int because the assignment operator returns a value of the same data type as its left-hand operand; in this case, cadence is an int. As you can see from the other expressions, an expression can return other types of values as well, such as boolean or String. 
The Java programming language allows you to construct compound expressions from various smaller expressions as long as the data type required by one part of the expression matches the data type of the other. Here's an example of a compound expression: 
 
1 * 2 * 3
In this particular example, the order in which the expression is evaluated is unimportant because the result of multiplication is independent of order; the outcome is always the same, no matter in which order you apply the multiplications. However, this is not true of all expressions. For example, the following expression gives different results, depending on whether you perform the addition or the division operation first: 
x + y / 100     // ambiguous
You can specify exactly how an expression will be evaluated using balanced parenthesis: ( and ). For example, to make the previous expression unambiguous, you could write the following: 
 
(x + y) / 100    // unambiguous, recommended
If you don't explicitly indicate the order for the operations to be performed, the order is determined by the precedence assigned to the operators in use within the expression. Operators that have a higher precedence get evaluated first. For example, the division operator has a higher precedence than does the addition operator. Therefore, the following two statements are equivalent: 
x + y / 100 


x + (y / 100) // unambiguous, recommended
When writing compound expressions, be explicit and indicate with parentheses which operators should be evaluated first. This practice makes code easier to read and to maintain. 
Operators
Now that you've learned how to declare and initialize variables, you probably want to know how to do something with them. Learning the operators of the Java programming language is a good place to start. Operators are special symbols that perform specific operations on one, two, or three operands, and then return a result. 
As we explore the operators of the Java programming language, it may be helpful for you to know ahead of time which operators have the highest precedence. The operators in the following table are listed according to precedence order. The closer to the top of the table an operator appears, the higher its precedence. Operators with higher precedence are evaluated before operators with relatively lower precedence. Operators on the same line have equal precedence. When operators of equal precedence appear in the same expression, a rule must govern which is evaluated first. All binary operators except for the assignment operators are evaluated from left to right; assignment operators are evaluated right to left. 
	Operator Precedence 

	Operators
	Precedence

	postfix
	expr++ expr--

	unary
	++expr --expr +expr -expr ~ !

	multiplicative
	* / %

	additive
	+ -

	shift
	<< >> >>>

	relational
	< > <= >= instanceof

	equality
	== !=

	bitwise AND
	&

	bitwise exclusive OR
	^

	bitwise inclusive OR
	|

	logical AND
	&&

	logical OR
	||

	ternary
	? :

	assignment
	= += -= *= /= %= &= ^= |= <<= >>= >>>=


Assignment, Arithmetic, and Unary Operators
The Simple Assignment Operator 
One of the most common operators that you'll encounter is the simple assignment operator "=". You saw this operator in the Bicycle class; it assigns the value on its right to the operand on its left: 
 int cadence = 0;
 int speed = 0;
 int gear = 1;
This operator can also be used on objects to assign object references, as discussed in Creating Objects. 
The Arithmetic Operators 
The Java programming language provides operators that perform addition, subtraction, multiplication, and division. There's a good chance you'll recognize them by their counterparts in basic mathematics. The only symbol that might look new to you is "%", which divides one operand by another and returns the remainder as its result. 
+ 	additive operator (also used for String concatenation)
- 	subtraction operator
*	multiplication operator
/ 	division operator
%	remainder operator
The following program, ArithmeticDemo, tests the arithmetic operators. 

class ArithmeticDemo {

     public static void main (String[] args){
          
          int result = 1 + 2; // result is now 3
          System.out.println(result);

          result = result - 1; // result is now 2
          System.out.println(result);

          result = result * 2; // result is now 4
          System.out.println(result);

          result = result / 2; // result is now 2
          System.out.println(result);

          result = result + 8; // result is now 10
          result = result % 7; // result is now 3
          System.out.println(result);

     }
}
You can also combine the arithmetic operators with the simple assignment operator to create compound assignments. For example, x+=1; and x=x+1; both increment the value of x by 1. 
The + operator can also be used for concatenating (joining) two strings together, as shown in the following ConcatDemo program: 

class ConcatDemo {
     public static void main(String[] args){
          String firstString = "This is";
          String secondString = " a concatenated string.";
          String thirdString = firstString+secondString;
          System.out.println(thirdString);
     }
}
By the end of this program, the variable thirdString contains "This is a concatenated string.", which gets printed to standard output. 
The Unary Operators 
The unary operators require only one operand; they perform various operations such as incrementing/decrementing a value by one, negating an expression, or inverting the value of a boolean. 
+ 	Unary plus operator; indicates positive value (numbers are positive without this, however)
- 	Unary minus operator; negates an expression
++  	Increment operator; increments a value by 1
--    	Decrement operator; decrements a value by 1
!     	Logical complement operator; inverts the value of a boolean
The following program, UnaryDemo, tests the unary operators: 

class UnaryDemo {

     public static void main(String[] args){
          int result = +1; // result is now 1
          System.out.println(result);
          result--;  // result is now 0
          System.out.println(result);
          result++; // result is now 1 
          System.out.println(result);
          result = -result; // result is now -1
          System.out.println(result);
          boolean success = false;
          System.out.println(success); // false
          System.out.println(!success); // true
     }
}
The increment/decrement operators can be applied before (prefix) or after (postfix) the operand. The code result++; and ++result; will both end in result being incremented by one. The only difference is that the prefix version (++result) evaluates to the incremented value, whereas the postfix version (result++) evaluates to the original value. If you are just performing a simple increment/decrement, it doesn't really matter which version you choose. But if you use this operator in part of a larger expression, the one that you choose may make a significant difference. 
Control Flow Statements
The statements inside your source files are generally executed from top to bottom, in the order that they appear. Control flow statements, however, break up the flow of execution by employing decision making, looping, and branching, enabling your program to conditionally execute particular blocks of code. This section describes the decision-making statements (if-then, if-then-else, switch), the looping statements (for, while, do-while), and the branching statements (break, continue, return) supported by the Java programming language. 
The if-then and if-then-else Statements
The if-then Statement 
The if-then statement is the most basic of all the control flow statements. It tells your program to execute a certain section of code only if a particular test evaluates to true. For example, the Bicycle class could allow the brakes to decrease the bicycle's speed only if the bicycle is already in motion. One possible implementation of the applyBrakes method could be as follows: 
void applyBrakes(){
     if (isMoving){  // the "if" clause: bicycle must be moving
          currentSpeed--; // the "then" clause: decrease current speed
     }
}
If this test evaluates to false (meaning that the bicycle is not in motion), control jumps to the end of the if-then statement. 
In addition, the opening and closing braces are optional, provided that the "then" clause contains only one statement: 
void applyBrakes(){
     if (isMoving) currentSpeed--; // same as above, but without braces 
}
Deciding when to omit the braces is a matter of personal taste. Omitting them can make the code more brittle. If a second statement is later added to the "then" clause, a common mistake would be forgetting to add the newly required braces. The compiler cannot catch this sort of error; you'll just get the wrong results. 
The if-then-else Statement
The if-then-else statement provides a secondary path of execution when an "if" clause evaluates to false. You could use an if-then-else statement in the applyBrakes method to take some action if the brakes are applied when the bicycle is not in motion. In this case, the action is to simply print an error message stating that the bicycle has already stopped. 
void applyBrakes(){
     if (isMoving) {
          currentSpeed--;
     } else {
          System.err.println("The bicycle has already stopped!");
     } 
}
The following program, IfElseDemo, assigns a grade based on the value of a test score: an A for a score of 90% or above, a B for a score of 80% or above, and so on. 

class IfElseDemo {
    public static void main(String[] args) {

        int testscore = 76;
        char grade;

        if (testscore >= 90) {
            grade = 'A';
        } else if (testscore >= 80) {
            grade = 'B';
        } else if (testscore >= 70) {
            grade = 'C';
        } else if (testscore >= 60) {
            grade = 'D';
        } else {
            grade = 'F';
        }
        System.out.println("Grade = " + grade);
    }
}
The output from the program is: 
    Grade = C
You may have noticed that the value of testscore can satisfy more than one expression in the compound statement: 76 >= 70 and 76 >= 60. However, once a condition is satisfied, the appropriate statements are executed (grade = 'C';) and the remaining conditions are not evaluated. 
The switch Statement
Unlike if-then and if-then-else, the switch statement allows for any number of possible execution paths. A switch works with the byte, short, char, and int primitive data types. It also works with enumerated types (discussed in Classes and Inheritance) and a few special classes that "wrap" certain primitive types: Character, Byte, Short, and Integer (discussed in Simple Data Objects ). 
The following program, SwitchDemo, declares an int named month whose value represents a month out of the year. The program displays the name of the month, based on the value of month, using the switch statement. 

class SwitchDemo {
    public static void main(String[] args) {

        int month = 8;
        switch (month) {
            case 1:  System.out.println("January"); break;
            case 2:  System.out.println("February"); break;
            case 3:  System.out.println("March"); break;
            case 4:  System.out.println("April"); break;
            case 5:  System.out.println("May"); break;
            case 6:  System.out.println("June"); break;
            case 7:  System.out.println("July"); break;
            case 8:  System.out.println("August"); break;
            case 9:  System.out.println("September"); break;
            case 10: System.out.println("October"); break;
            case 11: System.out.println("November"); break;
            case 12: System.out.println("December"); break;
            default: System.out.println("Invalid month.");break;
        }
    }
}
In this case, "August" is printed to standard output. 
The body of a switch statement is known as a switch block. Any statement immediately contained by the switch block may be labeled with one or more case or default labels. The switch statement evaluates its expression and executes the appropriate case. 
Of course, you could also implement the same thing with if-then-else statements: 
int month = 8;
if (month == 1) {
    System.out.println("January");
} else if (month == 2) {
    System.out.println("February");
}
. . . // and so on
Deciding whether to use if-then-else statements or a switch statement is sometimes a judgment call. You can decide which one to use based on readability and other factors. An if-then-else statement can be used to make decisions based on ranges of values or conditions, whereas a switch statement can make decisions based only on a single integer or enumerated value. 
Another point of interest is the break statement after each case. Each break statement terminates the enclosing switch statement. Control flow continues with the first statement following the switch block. The break statements are necessary because without them, case statements fall through; that is, without an explicit break, control will flow sequentially through subsequent case statements. The following program, SwitchDemo2, illustrates why it might be useful to have case statements fall through: 

class SwitchDemo2 {
    public static void main(String[] args) {

        int month = 2;
        int year = 2000;
        int numDays = 0;

        switch (month) {
            case 1:
            case 3:
            case 5:
            case 7:
            case 8:
            case 10:
            case 12:
                numDays = 31;
                break;
            case 4:
            case 6:
            case 9:
            case 11:
                numDays = 30;
                break;
            case 2:
                if ( ((year % 4 == 0) && !(year % 100 == 0))
                     || (year % 400 == 0) )
                    numDays = 29;
                else
                    numDays = 28;
                break;
            default:
                System.out.println("Invalid month.");
                break;
        }
        System.out.println("Number of Days = " + numDays);
    }
}
This is the output from the program. 
    Number of Days = 29
Technically, the final break is not required because flow would fall out of the switch statement anyway. However, we recommend using a break so that modifying the code is easier and less error-prone. The default section handles all values that aren't explicitly handled by one of the case sections. 
The while and do-while Statements
The while statement continually executes a block of statements while a particular condition is true. Its syntax can be expressed as: 
while (expression) {
     statement(s)
}
The while statement evaluates expression, which must return a boolean value. If the expression evaluates to true, the while statement executes the statement(s) in the while block. The while statement continues testing the expression and executing its block until the expression evaluates to false. Using the while statement to print the values from 1 through 10 can be accomplished as in the following WhileDemo program: 

class WhileDemo {
     public static void main(String[] args){
          int count = 1;
          while (count < 11) {
               System.out.println("Count is: " + count);
               count++;
          }
     }
}
You can implement an infinite loop using the while statement as follows: 
while (true){
    // your code goes here
}
The Java programming language also provides a do-while statement, which can be expressed as follows: 
do {
     statement(s)
} while (expression);
The difference between do-while and while is that do-while evaluates its expression at the bottom of the loop instead of the top. Therefore, the statements within the do block are always executed at least once, as shown in the following DoWhileDemo program: 

class DoWhileDemo {
     public static void main(String[] args){
          int count = 1;
          do {
               System.out.println("Count is: " + count);
               count++;
          } while (count <= 11);
     }
}
The for Statement
The for statement provides a compact way to iterate over a range of values. Programmers often refer to it as the "for loop" because of the way in which it repeatedly loops until a particular condition is satisfied. The general form of the for statement can be expressed as follows: 
for (initialization; termination; increment) {
    statement(s)
}
When using this version of the for statement, keep in mind that: 
· The initialization expression initializes the loop; it's executed once, as the loop begins. 
· When the termination expression evaluates to false, the loop terminates. 
· The increment expression is invoked after each iteration through the loop; it is perfectly acceptable for this expression to increment or decrement a value. 
The following program, ForDemo, uses the general form of the for statement to print the numbers 1 through 10 to standard output: 

class ForDemo {
     public static void main(String[] args){
          for(int i=1; i<11; i++){
               System.out.println("Count is: " + i);
          }
     }
}
The output of this program is: 
Count is: 1
Count is: 2
Count is: 3
Count is: 4
Count is: 5
Count is: 6
Count is: 7
Count is: 8
Count is: 9
Count is: 10
Notice how the code declares a variable within the initialization expression. The scope of this variable extends from its declaration to the end of the block governed by the for statement, so it can be used in the termination and increment expressions as well. If the variable that controls a for statement is not needed outside of the loop, it's best to declare the variable in the initialization expression. The names i, j, and k are often used to control for loops; declaring them within the initialization expression limits their life span and reduces errors. 
The three expressions of the for loop are optional; an infinite loop can be created as follows: 
for ( ; ; ) {    // infinite loop
    
     // your code goes here
}
The for statement also has another form designed for iteration through Collections and arrays This form is sometimes referred to as the enhanced for statement, and can be used to make your loops more compact and easy to read. To demonstrate, consider the following array, which holds the numbers 1 through 10: 
int[] numbers = {1,2,3,4,5,6,7,8,9,10};
The following program, EnhancedForDemo, uses the enhanced for to loop through the array: 

class EnhancedForDemo {
     public static void main(String[] args){
          int[] numbers = {1,2,3,4,5,6,7,8,9,10};
          for (int item : numbers) {
            System.out.println("Count is: " + item);
          }
     }
}
In this example, the variable item holds the current value from the numbers array. The output from this program is the same as before: 
Count is: 1
Count is: 2
Count is: 3
Count is: 4
Count is: 5
Count is: 6
Count is: 7
Count is: 8
Count is: 9
Count is: 10
We recommend using this form of the for statement instead of the general form whenever possible. 
Classes and Objects
· A class is a collection of fields (data) and methods (procedure or function) that operate on that data. 

· A class is a collection of fields (data) and methods (procedure or function) that operate on that data.
· The basic syntax for a class definition:
    Class classname extends superclassname{
              Fields declaration
Methods declaration
}
· Bare bone class – no fields, no methods
 Public class Circle{
     //My circle
}
Adding Fields: Class Circle with fields
· Add fields
public class Circle {
       public double x, y;  // centre coordinate
       public double r;     //  radius of the circle
                                 }
· The fields (data) are also called the instance varaibles.

Adding Methods
· A class with only data fields has no life. Objects created by such a class cannot respond to any messages.
· Methods are declared inside the body of the class but immediately after the declaration of data fields.
· The general form of a method declaration is:
 type MethodName (parameter-list)
{
	Method-body;
}
Adding Methods to Class Circle
public class Circle {
      public double x, y; // centre of the circle
      public double r;    // radius of circle
      //Methods to return circumference and area
      public double circumference() { 
		return 2*3.14*r;
      }
      public double area() { 
		return 3.14 * r * r; 
     }
}
Data Abstraction
· Declare the Circle class, have created a new data type is called Data Abstraction
· Can define variables (objects) of that type:
Circle  aCircle;
Circle  bCircle;
Creating objects of a class
· Objects are created dynamically using the new keyword.
· aCircle and bCircle refer to Circle objects
aCircle = new Circle() ;     
 bCircle = new Circle() ;
 bCircle = aCircle;
Accessing Object:
· Syntax for accessing data defined in a structure.
ObjectName.VariableName 
ObjectName.MethodName(parameter-list)
Example:
Circle aCircle = new Circle();
aCircle.x = 2.0 // initialize center and radius
aCircle.y = 2.0
aCircle.r = 1.0
Executing Methods in Object:
· Using Object Methods:
Circle aCircle = new Circle();
double area; 
aCircle.r = 1.0;
area = aCircle.area();
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