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Intro to Variables and Types
Confucius said “Whoever understands variables understands programming.”
I. 
What is a Variable?
· A variable is a location in memory. I.e., where one value is stored.

· Think of a variable as "a box in which we store a value."  

· Once a value has been stored in a variable, it stays there until replaced by another.

· All variables have:

1. a name     


we refer to a variable by the name we give it
2. a type
each variable can store one particular type of data - a String, int (integer), etc.  The type of the data determines what you can do with it.  For example, you can do arithmetic with ints but not with Strings

3. a value    
the variable’s contents, i.e., what is stored in the variable

4. an address
the actual numeric address of the memory location (we don’t need to know the actual address - we refer to each variable by name)
5. a size     

the number of bits the system allocates for a given data type. The more bits, the wider the range of values that can be stored.  In java, unlike some other languages, the size of each type is guaranteed to be the same in all systems
· Much of programming consists of storing the values we know in variables (via input), using those variables to compute things we want to know (via assignment), and storing the results of the computations in variables for subsequent computations
II. Rules for Naming Variables
1. Use only letters (A..Z, a..z), digits (0..9), and underscores (_) - no spaces!

2. Cannot start with a digit (2B is not a legal name. not2Be is legal)

3. Can be any length

4. Can not be a Java reserved word (“keyword”) like public or class
5. Variable names are case-sensitive (greeting and Greeting are two different names)
· Variable names should be meaningful (self-descriptive). Since a variable is a box in which we store a value, the variable name is the label on the box.  The label (name) should tell us what’s inside
By convention, variable names start with a lower-case letter, and the first letter of every other “word” is capitalized, e.g.



greeting, name, luckyNumber, timeOfDay
III. Variable Declarations 

· All variables must be declared before they can be used
· Syntax of the variable declaration statement

type identifier ;

where type is the data type of the variable and identifier is the name we choose

Examples:

int luckyNumber ;


double taxRate ;


String message ;

· When we declare variables, we have the option of assigning an initial value:
type identifier = value ;

Examples:
int luckyNumber = 37 ;
double taxRate  = 0.065 ;
// 6.5%
String message  = “Hi Mom!” ;
