Lecture Notes for Sept 13, 2004 (Monday).

Operators, cont.

Order of operation to determine data type:

Ex:   5 / 7 * 25.0 – What is the value and data type?

Shortcuts - += - Never use this one, instead use the convention c = a + b;



++ - increment (decrement --) – adds 1 to the variable;



Like a = a + 1;



Prefix and postfix form (++a; a++;) Tells when the increment occurs.



Okay to use increment and decrement as long as they are on a line by themselves.



a++; not b = a++;  The latter form is too confusing.

Data Conversion

What if you are dealing with integers, but want to carry out long division?

What if you are working with floating point numbers, but want to save the result as an integer?

Type casting.

Recall – We can always widen and Java does this automatically.

int myInteger;

double myDouble;

myInteger = 15;

myDouble = myInteger;  // no problem

myDouble = myDouble * myInteger; // no problem.

myInteger = myDouble / 14.5;  // cannot shrink (Possible loss of 






precision error.)

Widening conversion = promotion of the value within an operation.

Narrowing conversion = casting (type casting).

myInteger = (int) (myDouble / 14.5); // changes the value, not the 






variable myDouble

casting is a higher order of precedence than the binary (two operand) arithmetic operations.

myInteger = (int) myDouble / 14.5; // will not have desired 







effect.

Interactive programs
Book describes a Scanner class.  This is in an upcoming release of java and is not available on our system.  Part of what is on your cd which is Java 1.5, but the Sun website has it as Java 5. We will be using a class called Keyboard.

Keyboard provides methods that return the values entered via the keyboard.  The method waits until the Enter key is pressed, then evaluates the input.  If it is not correct, an error message is produced.

Review what information is provided in the method header.  
Packages are a way of putting like classes together to organize them for program use.  The cs1 package contains the Keyboard class.  If we put it where Java will look for packages when imported, then we do not have to have the class in our working directory.

The import statement tells the compiler and interpreter that we are using a class that is not part of the Java language.  It is part of the extension of that language.  Some packages come as part of the compiler.  Others are user defined.  Keyboard is in a user defined package called cs1.

See examples.
Reference Types
Keyboard is a class that provides input services.  There is only one Keyboard.  

Strings are a reference type, defined by a class.  Strings have data that we use.  For example:  String myString;  myString = “abc”;  creates a variable, myString and assigns it a value of “abc”.

We also call variables, associated with reference types, objects.

myString is an object of the String class.

If we want to work with Strings, except for the + concatenation operator, what can we do?

Book, page 119.

Methods are the services that the String class provides for working with the objects of the String class.

A class is a declaration of data and methods that operate on that data.

When we call Keyboard, we can simply use the name of the class.  Keyboard.readInt(); calls upon the Keyboard class and the service of the readInt method.  

But if we want to determine the length of a String, we also need to know which string we are interested in.  So instead of the classname.methodname we must use an objectname.methodname.

int myStringLength;

myStringLength = myString.length();

System.out.println(myString + “ is “ + myStringLength + 


“ characters long.”);

See example, page 120.
Formatting Output

There are many other classes that are available as part of Java – See Appendix M.

Formatting of Output is accomplished by using the NumberFormat and DecimalFormat classes.

Since we can have many types of formats in one program (currency, percent, number with 3 decimal points, number with two decimals, etc.) we need to build objects that reflect the differences in the different formats.  One NumberFormat might allow us to output in currency form, a second is needed to output in percent form.

getCurrencyInstance and getPercentInstance are examples of methods that make a new object.  The return type is a NumberFormat object.  This object can be assigned to a variable so that we can use that object in the program.

Decimal format requires us to build the new object.  See CircleStats.

Note:  Printf is available on our system in the cs1 package.  But it is not in the System class; it is part of the Output class.  
