4. Language Fundamentals
 

Identify correctly constructed source files, package declarations, import statements, class declarations (of all forms including inner classes), interface declarations and implementations (for java.lang.Runnable or other interface described in the test), method declarations (including the main method that is used to start execution of a class), variable declarations and identifiers.
Source Files
A source file should generally contain at most one top level public class definition. If a public class is present, the class name should match the unextended file name. A source file may contain an unlimited number of non public class definitions. 
This is not a language requirement, but an implementation requirement of many compilers including the reference compilers from sun. It is therefore unwise to ignore this convention since doing so limits the portability of your source files ( but not, of course, your object files). 
There are 3 top level elements that may or may not appear in a file. If they are present then the order must be 
· package declaration 
· import statements 
· class definitions
White spaces and comments may appear before or after any of these elements.  
Keywords and Identifiers  
Keywords and reserved words may not be used as identifiers. An identifier must begin with a letter, a dollar sign ($), an underscore ( _ ) or digits. You can use embedded keywords. 
main method  
This method is declared public by convention. However it is a requirement that it be static so that it may be executed without the necessity of constructing an instance of the corresponding class. Its return type must be void. These conditions are necessary because when a Java program starts running, JVM looks for this method as the code to start execution of the program is placed in this method only.
Variables and Initialization 
In Java, variables have two different lifetimes : 
· A member variable of a class is created when the instance is created and is accessible from any method in the class. 
· A local variable of a method is created on entry to the method, exists only during execution of the method, and is accessible only within the method. 
A member variable may be initialized in its own declaration line : when this technique is used, non-static instance variables are initialized just before the class constructor is executed. Static variables are initialized at class load time. 
Local variables are not initialized by the system – every such variable must be explicitly initialized before being used. 
 

State the correspondence between index values in the argument array passed to a main method and command line arguments. Identify all Java Programming Language keywords and correctly constructed identifiers. 
 

Command line arguments and the main () method :
 

Whatever arguments are passed as command line arguments while executing a Java program are placed in the String [] array parameter of the main method. When there are no arguments, the String array is an empty array. If you pass a single argument, it is placed at the array index 0. So, args[0] corresponds to this argument. Thus the number of arguments becomes the length of the array and the arguments are accessed in the program in the usual way of accessing elements of an array.
 

Java keywords :
 

 

	abstract
	double
	int
	strictfp

	boolean
	else
	interface
	super

	break
	extends
	long
	switch

	byte
	final
	native
	synchronized

	case
	finally
	new
	this

	catch
	float
	package
	throw

	char
	for
	private
	throws

	class
	goto
	protected
	transient

	const
	if
	public
	try

	continue
	implements
	return
	void

	default
	import
	short
	volatile

	do
	instanceOf
	static
	while


 

Apart from these 48 keywords, there are three more words : null, true and false. Many authors list these words as keywords too. But, Java Language Specification says that these are not keywords but literals.
State the effect of using a variable or array element of any kind when no explicit assignment has been made to it.
All the instance and static variables of a class are automatically initialized to their default values before use even if there has not been explicit assignment to them. This is, however, not true for local variables ( variables declared inside a method ). As a result of this, when you try to use a variable without initializing it first, you get their default value. For example, an int variable will be initialized to zero, float will be initialized to 0.0, a boolean will be initialized to false and so on. A reference variable gets initialized to null by default. In case of a local variable, however, your code will not compile if you do not initialize the variable before trying to use it.
All the elements of an array get initialized to their default values, whether the array is an instance or static member of a class, or a local variable of a method. If you try to use an array before initializing it, the compiler will not complain. But you will get a NullPointerException at the runtime, as the array itself will get initialized to null value automatically. If you do initialize the array by using new operator, you will not get this exception at runtime. However, if you have not initialized its elements, all you will get is the default values of its elements. 
State the range of all primitive data types and declare literal values for String and all primitive types using all permitted formats, bases, and representations. 
 



 

Primitive data types
The char type ( 16 bit ) is integral but unsigned. If the most significant nine bits of a char are all zero, then the encoding is same as seven bit ASCII.  
Range of primitive types
	Data Type  
	Width
	Min. Value  
	Max. Value

	byte
	8
	-128
	127

	short
	16
	-32,768
	32767

	int
	32
	-2,147,483,648
	2,147,483,647

	long
	64
	-9,223,372,036,854,775,808
	9,223,372,036,854,775,807

	char
	16
	0x0 (Unicode value)
	0xffff (Unicode value)

	float
	32
	1.4012984643248170e-45
	3.40282346638528860e+38

	double
	64
	4.94065645841246544e-324
	1.79769313486231570e+308


 

Literals  
char literals : A literal representing a character is placed in single quotes e.g. 'c'.
Integer literals : Any integer literal defaults to int. To represent a long value, the numerical expression must contain either L or l as suffix.
Floating point literals : In order to be interpreted as a floating point literal a numerical expression must contain one of the following : 
· A decimal point. 
· The letter E or e : 55.21 E 
· The suffix F or f for float 
· The suffix D or d for double
A floating point literal with no F or D suffix defaults to a 64 bit double literal.  
String Literals
 

String literals are represented in double quotes e.g. " Java ".
 

